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CLIMATE BONDS TAXONOMY

Waste & Transport
pollution

control

Recyding Low carbon
failities transport (land)
Recydes

products &

dircular economy

Wasteto

energy

Geothermal Products for Geo- Transport
building carbon sequestration
efficiency
la]
Buildings
Food supply
Coastal

Source: Climate Bonds Initiative
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[38 2-3] SMRHEAIES| 122t S8 Hst
£7*{ : OECD. (2015). Green Bonds : Mobilising the debt capital markets for a low—-carbon transition, p5
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nj AHPYgEO] =80 g oz AJAN|NZA (Renewable Electricity

Production Tax Credit: PTC), AIAAoA|HZ] AJAE QJUAIE]E (Renewable Energy

Production Incentive: REPI), B]-83|¢7EAAE (Modified Accelerated Cost -

Recovery System: MACRS)+EUAZ7MIZHA| = Fe-SE]oF0T) dAa AR A|HTA],

(Residential Solar and Fuel Cell Tax Credit), AF3-& ol X] A|BEZA| (Business Tax

Credits &4 92

G AR 19 B 21 9low], 1ol 1050 A BTk
A1 (Comprehensive Environmental Response, Compensation, and Liability
Act, CERCLA)9IA= tEHE 7]}i0] 23 2 HS Yoz o o] tigt FehH|-8-=
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A H(CREBs: Clean Renewable Energy Bonds)& @3¥(162ge)staL v G 79| 3+
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*  PACE(Property Assessed Clean Energy)h o= AR A7 AU ] de] A
A5 3Gk Foit AfFolA dies Adstal ] AAHE-2 AHAIE 53l di=
F¢ AUshEs 745 A8 2279 9
- BEA AR diEs A4S 54 2097HK] BR7IZHE A9 4= glom, it

= BlgolvA] ], 1 a&9a7], BRIl i
- AAARA = ol S8 247t viE A, =A12] 7RSS, olu AR =
4 ekE

© AAPEeA dH] DA Sete =TS Ash ARG Al PACE Z219S 5

3 -S4 AMBE7E AlFelal T 23E vige® |82 A WU tdiew 4Y
717+ A
- TR AGARA A 7F PACE 22192 F3) oF 16701 719] A= AEd e, &

FAAS Bl EgE AR = oF 1,900F2] o]itegta: viE A7l 719

FAL, Yobzt 7HA A2 v A g A aTE I

T8 F 7Fx|ol A PACEHIEF 0] AHAISH= Bl 1% W]Ttol] 14 ZHA|of] A7 2Rl £

ol =7 2T 4 sdofA a1 2010 BA uid ol Adglo] o]Fox]7] uf

ol vlgEAY dAE 927 A=

Up-front money for total
installation cost of EE/RE

H| |-

Property Owner
- No/Low up-front costs

Additional
property tax

City or Local Government

- Creates tax assessment district

- Issues bonds or uses other
funding sources

- Places liens on properties

- Competitive-interest assessment
- Additional savings from tax-
deductible interest

Commercial
Lender Shortfall ™ ~
a ’ ayment
4 @ construction Payments

Typical CPACE Financing Structure

PACE Administratior
\ Tax Assessment
Marketing & Local Government e e Building Owner

Administrative

Services
Repayment Project
Installation

Investors —b Contractor/ESCO

Capital for Project
Moy be paid to bulding
owner, whe then pays to
contracto/ESCO

[73 2-4] PACE 22| 28 71X Y AL
£7X :www.nrel.qov, http://pacenation.us/, https://betterbuildingssolutioncenter.eneray.qov (H&2At: 2018.5.7.)

5) &4 U4, 18, IS, 8 (2010) =483 P Eg 4, A A5 =Y, pp.68-69
The National Renewable Energy Laboratory H|°]A] : https://www.nrel.gov/docs/fy100sti/47097.pdf (<
2z} :2018.8.13.)
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OO0 Renovate AmericaAt2] HERO(Home Energy Renovation Opportunity) A2}
*  PACEWHRM|| A AgRete] AAIE Sl At AAIE ¢ 7id Z2HEof
Aas 28
- ARl AALA] H7HE B3l tiRg A gto] 7Fs Al EILTL, Renovate Americats
ABE At -5t SHO R WE7ESH
- 201795 & Hdo] AHQl- TFAE AJZLO = [-7of| A% oflFo|H, HolzE|7}
T A HE

@ =Y

O =27t BEE KIW(XHZ123) 2 2e)

- =YL HAFE7|TR KfW-Energy(KFW-o| U A] 8835} T2 13 E &-85}0] o1 X
/SN /\}‘ﬁ% Aldol= 4719 9 7119 B AAZ|L, I8 rdsy

ARl E/dststr] S8l LRt A2 AAst A= HiE Als
- KfWHouse A 97| & A% Ei= oy 4] 2l dlg gzl tis of#} 27"}1"1’9_
& 53 1.0% 3F0IAE AlFoh, DA tFet 0~17.5% 7] B2 B B F4
H] B2 10.0~25.0%7H] Algslk= 7| 3]415
- KfW Bank”7} A 95} )&= KfW House+= Single measures, Monument, 115, 100,
80, 70, 55 & 5TAIZ &4

German federal government KfW IPEX-Bank Lending
(including ERP special fund) -Stock ownershi (export finance, project finance and
(80% of KiW) P other commercial projects)
Debt guarantee -
-Supervision +100% owned
+Subsidization «Provision of necessary funds at market
interest rates and supervision Borrowers
Direct lending (mainly for local governments) (individ_uals,
KfW (Reconstruction Credit Institute) enterprises,

; isil v R A lendi i
Domestic | Fundraising [Federal policy financial institution] gency fending Lending |local governments,

and through bond Intermediary bank relevant groups,
foreign issuance . projects, etc.)
capital Stock ownership Agency lending
markets (20% of KfW) .Stock ownership Agency lending
-Supervision
State and other -Subsidization

local governments

State investment bank (subsidization bank)(| ~*"<n9
[State policy financial institution]

Fundraising through bond issuance

(Note) Lending only. Guarantees and risk money provisions are excluded.

(33 2-5] S MHA2W 2H 2E HA=
SI0|X|

£X : https://www.mof.go.ip 2H|0|X| (F&LX} : 2018.5.7.)

© 2006~20154 7HA] o]z} 22+ B 9 B2 A FH 969 Euroo] 0|2, WIHEA
SN Z3F AA| Z 1,320 Euro©l] €8+
- @A7HA 3,100,00070 7R 7FE HH] 22.5%) D 1,6607] T35 KW Bank A
Yoz oA gl AAF oM, 2005~2009 HAEEOF WU R] A7 v]&
Z 159 Euro2.&, 3097t 2A7kA AR 6.4M tCOE V4

6) €4 KfW &H|o]A| https://www.kfw.de/ (F&LA}: 2018.5.6.)
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_

A2 W7 EI9l] uho] ol 8

7) €4 : Green Deal H|°]A], https://www.gov.uk/green-deal-energy-saving-measures (§£24} : 2018.5.4.)
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£E50| A7)0 AA(25~30%) oyA| @] AdEl= 71edole Etotal 71t A
(expected saving)°] =5 7t

O XMEA ZHHH 52 2ot S= Y22l X Wets)

* Y= Green Deal Al oF, A|&2] 08 Aeka JA1Z B9 HAF7HE AHsH] ¢
Sff ZANTA] Al AT BSAIAE], 7|28 7| J4EAL 5 TRt FzollAl BAIFA
< x4

o IEHHEL 015EEE 2021U7HA] & 259 DT o]ARS ExfE| SElof|UR| &L
A, AA7FINE, 4RI BN A7 & i, Aeka o|A])71& 7 5ol dF 54

o1& 9l 20164 oA FAI US| (Energy Innovation Board) S SHA|A 554
e, U] oA d S5 AU, FFFARE S UREAT AAAAHA
ojojd &= YLF 7]

- 9=2HE Innovate UK, AF3(UK Research Councils), OUATHAI71Z
Ofgem(Office of Gas and Electricity Markets)2] JEEZ U357} +A= 0] S

[E 2-2] = FQ ‘KEtA A HE X|§l T2 773(2015~20214)

FH 7| o273 F2 8
o M EHOUX] 7|E ¥ SHO| HYUSKZ|CH 5058
IOI2C X|)
- 7P8/4Y MEtA HEE SA(10842t IHRE)
- 7|& H& olUX|gE HM(1042t IHRE)
L{X| 841 T2
BEIS X S B2 (E"‘irgy T ol TR Bt
nnovation Program _ ELATE Al D2 (0uEt TISC)
- ARR{O| K{EFA OEIE x1§+(20uﬂnr nec)
- AR (R M7 HoN(79Wo IRE)
- =7|HA % ’87|§ JE| (20842t IR2E
* The Catapult Programme
UK Research ¢ Energy System o AMASIAM(KELA Of|4X| L) K|S 5t At-St-H
Council & Catapult(ESC) HESZ 1= - Y%
Innovate UK » Offshore Renewable o Z[f 129 IIRC XY
Catapult(ORC)
BEIS, DfT, o AAMEr M2IX| 7|2 (Industrial Strategy Challenge
DfID, Defrag  7|Ef AMEtA SMEE 22 H Fund, ISCF)Z Sdli X|&
R 2x* » Z|CH 620943 IHRE X[ 2

* BEIS: Department for Business, Energy & Industrial Strategy, DfT: Department for Transport,

DfID: Department for International Development, Defra: Department for Environment, Food & Rural Affairs
X 1 YOJA, ZIOHE, 2|0} (2018) F=2| 0| X|- 7|25t K7 |2t HA G M, OLIXIZHSTA. MA KLXIAIE QUAO|E H[18-43, p.9

8) %214, 7Jo}E, rlo} 2018) B0 oJviA] 71538k Ay 20k YA Ak, AUAAAATL, AA R4 2
ALOJE A18-45
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© FE2 T, DNIREA Ve, Aga g6 AETY ARIE AR SOl A=) A

22 ) WL Qlom], e A1) THe Fo BAY 2astS eyt O,

18 9 AVEE- A2 $5713] FEE ERSH 94210

- EHEE) I A AA HF 19 d0%AA A)S BT Lo, I
71482 AA AT SFOR, W] A4 2 GAB, Aok dH, ANY 5 %
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& Go] AT A 534S 259wt doks A 0E 24
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A2} A A8 20%S 2}A5H5.2H, 20154 7]

- (g 56 14" AvD) I AeL A H 98- 148, 29 2ok solA 4

49 Bgaln om, Be) ARE A 2 Al Ado B

« BHARAGONE ASH SAPERII0] BRE ojssl] gk Akl 1A
5 ofuix) AR U
- B oluX) MO EH A9 U gS Bastel 9] 4514 A o]
sal7] SIg ARAIA B4 AR A
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55T

=

o2 3

(EH2l- 1002t IRE)

se TESE G s &
Pine
ADLE AR SO UX] HE S) 175 43 47 265
HHLE MM X] 5) 209 276 154 638
FEIRE UYL Z oHXEE S) 100 31 53 184
SEEE U X L HHE2| S) 296 413 132 841
719 Y A SA(CCUS S) 57 47 58 162
X LR E S 69 30 0 99
22 1 EYIE UM B) 234 62 91 387
2] 1,140 902 534 2,576
EX 1 YO, ZI0tE, ZHI0F (2018) YR OLIX|- 7| S5} 7| RO AHAE H2, LX|ZHICITE, MA| HILIXIAZ QIAIO|E X[18-43, p.10

9) gHEou A3t (2017) “Y=, The Clean Growth Strategy BFH”, 20179 KEA o4 #] o]4¢ E2]3.

10) 244, ZokE, Avler(2018) F=] oA - 7] e} J A7) 20} 274973 A=, ORI GA A7, AIA oAAAE

ALO]E A|18-4%, p8
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YL ZAEES 288517 510 11154 A2 TARRAE T2 tisf] AlAs= 01‘8H
ZroAE0] 4:01S HASIEE Ao 7 REA) L3 AE 3 HEoF o]&=S

ZF= win-win A|2EQ]
. o] Aol thE 2 solgo] A% gE] U] Fogel thet el F4, o
2, AU 53 2L i EAH F SRR TUHES A

o =) ol G2, 3
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- 2w TAMEE ool 4 Sole @8 4 A, ARE A AR glo]

[0 Green Funds Scheme?2| 2g4tAl ol g}

+ O] A=) HAUAR] W82 AlA] SO E FAPAR] ol HASIE o =N URE FARRL
50| I9HE0 BAE fEok= A
+ AFAHEARDY B SMalE H =AY S FEALEH 2P0 =RE B
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A Gz AIFHER} Z2 5 = 1 oY Aol HAE

The procedural flow The money flow

company — redemption
project green DI'OJGC(S T~ and interest green projects
pﬁf \ /
economic green lo cost
assessment assessment y
banks government banks supervision government
green funds legislation green funds legislation

application for green assessment T

below

avarage returns
v
consumer savings . consumer
private capital private capital

[1&! 2-6] Green Funds Scheme Ro| 23FHAl
£X : NL Agency Ministry of Housing, Spatial Planning and Environment, https://www.rvo.nl/ (B£¥Xt : 2018.6.7.)

11) 4% (2009) B8 EAL : AT U AL YEAE A9 AA. S=a-8-a7-Y.
12) https://news.kotra.or.kr/user/globalBbs/kotranews/3/globalBbsDataView.do?setldx=242&dataldx=99358
(3494} 2018.07.05.)
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ZAEo] thgt =4 Q154 (Green Certificate) g 5ol A%
- 3 E AFFEQ] SenterNovem 2 Dienst Regelingene =AY
ARE HEotl 02 FHIL 54 QIFA WG| HE AT
- TZ2AE HAR= 537 A8
*  Green Funds Scheme©l|A 1ol= IHIZAES] M= AT 7iA, F715<,
2% (green house) ZZAE YA R|, FAA] PG7A, AL AE, ARRALZE,
BN 3t HAE T2 A E R 3] 37 Zgo] EHA] Alqf T2 A Eo]ojof g

[0 Green Funds Scheme?| A11Q} ot

o 1995WEE 29%0o] AZ=E Green Fund Scheme2 &8 TA] F 1509 A9 Green
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- A AN, BARGO o8, SR AT, B AR 54 o] FARE )

g o] U HE N, g0l it tiFA Hd B & T A A=
o)
o

rO

Q.

- SRR AE Qlelo] RESIT Yol LS ST 4 Gl AAE 28 m2g

- o]gJst EAH oz Qlste] 719 2 2§34 AHZg A}Eo] Highe] ] 9k 9l o
o, T JEY] o He7H el B4gt

¢S S AR 2L, AdpiuEeld & 489 waet glot A
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- 32U 2A(139 5912, 164 491), BRANL(164 59, AW (1743
o2, 189 380l Uy

[E 2-6] S2|Li2} SAHRHA s 345t

23l A7| e =94 ok 7] el gel*
1 13.2¢ TEUSH 5= 54 T + 85bp (1.819%)
2 16.2¢ SEUSY 495 54 T + 87.5bp (2.179%)
3 16.3¢ SICHH IS 5%= 54 T + 150bp (2.915%)
4  17.6¥ A2 3% 54 T + 72.5bp(0.725%)
EX 1 7|2HE HEXZ (2017.6.28.) M2 39E 2 SAMRHH 2ol 4F

T: 0= =x4F2|2A 14 014 10 0[5t2] z’§7|iH°J T-note =3¢,
bp (Basis Point) : 7|&22| 2 Z2|0|g2 MH6= 0|XK2Z 1bp=0.01%

C AT ] B AYLYL st the L 715 2] B Al 2L
3 Wy AR
- 5001749 TR R AATFFAL 2457 I 6,504 FRO] TG 5
- 0] /13 83 T 71 50st TS 5 e Bok Al FANS Wk Uk
Yoig Ewe A
- A0 71 FHst thS el S At 98-S BRH Hlglon] Wik /)%
A 24 S Slat 50 P 1melo] olFjd o2 A

B 2-7] AI28 e =AY SXIX}

—

XNoqE e
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7 H 18% 2%/7et 37%
o = 36% SSA*/EY2H 23%

o%) 5 YK FNFG7 I, SU KWS I8 IE 52 N
EX  7[ENEE SEAE (2017.6.28) MRISH, 302 ﬁlE iAHwa =
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BEES AT 29 o2 48 732 AIH e offiel T
C AUEEE feleel BAE AvFET AT AEORA 9, 1Y, 34719
AR Y, BAIA, FHE, 2E, BHSO] AIh AHAZ ABek 9ou, oy

A, TP AR, AT ) o, AR TUAE b

AGA 714 5 Seluteior gl SobE AR S 2

- oA && H7IA(EEMs) : &HRFE0] oUA] B8/d0] w2 FEE FHsAY X<

7 oUiAlo] FAske TAolA APgEelRct e oeg He

- 18A7HGreen Commercial Building) t& : A%, ZFolU E5a /A 52 &
5f| AUAIE A Avletal 28)7] 5 LAEE sjEFo] F2 A7 s
- et (Home Equity Loan) : ASA7} 21412] a0l 444 7153t o) el g

A% W olgE e

- Z=2} &(Auto & Fleet Loan) : 3 SAIZFA HiS W =0 ¢fu|E 7|7 ApEA}o]|

= oREE biE

- 5A7H=(Green Credit & Debit Card) : 7= AREAF7} 0| 3gh & 1ol o] E= &

= AH|29] 0.5% F=E SATHATA(NGO)O] 715

[E 2-8] 3H2l2| =X Al SBYE
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ofg

=7} 3[AL o4= FQ EH =2
B HEO| 517 Q7S EX5H= #Q BJ|X|]
3 Bendigo Bank Home Mortgage - ! et = S5oth= 22 2RI ENI s
OIXFES &2l
FHLC Vancity Car Loan 5l0|H2|E xj2F 20 QU2 M2 A28
Home Equity AH[X}7L Visa Access Credit2 AF2otH
0 BOA ] _ Al 28
= Loan 280] £ NGO 7|5 h=3
=4 Rabobank Card ZIStE HE 7 Al 20| WWFof| 7|8 A8
X : P& (2013) R L2t sMF S| 2dst wior A1, ZAFHM AT M35 X235, p.178
« Q9] 7|AFEAEES =W 23ollA] AlFstal Sl= 71, 7] T AR 52 =
A, 4, A2, M&A, AHERE 50 Aulaet §A51) 250l Bl A4
AFA} 88 ALY, BE71& WA 2], X3 Xﬂi A, Bt

A ARAE T A2 5] Sobe FEAEL AL Y210

15) A& (2013) St =AG62] /45 et A7 B 9EA AT A35E A%, ppl77-178

16) M7 (2013) S2fet =30 4t uet A7 AAAAAT A35A A2, pl78, ALE
L& : North American Task Force (2007) Green Financial Products and Services, UNEP-FI.
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2021 46,121,869 152,217,324 3,781,538,598
2022 42,142,925 194,360,249 3,827,660,467
2023 38,666,421 233,026,670 3,869,803,392
2024 35,408,028 268,434,698 3,908,469,813
2025 32,224,287 300,658,985 3,943,877,840
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2029 17,803,193 394,900,929 4.,052,540,879
2030 13,414,676 408,315,605 4.070,344,072
« ARAUA] AFES 2020971 F3AFE 58} 20259 HE WSS Y
oz oA Qlo] o]& wtgsr] ol AA A 7|E 3oASES] duds F
Aok, Qb Zgio|2 AS) FIASEY 1% B 24l
- A7REASAEAE = 2016 AR He 330F 2 B0 =5 EE 35S E
3t BAARE WISk bt Qlom, AA| ASE AW o] 35 A5E9] dHzd23
AT B 5.60%= FAB)
[ 4-2] ZRHSE NS PN 25
(EH):mf)
A A A= Zz7sS oEs 27 Zz% NEiE
2017 3,641,933,373 203,948,269 =
2018 3,675,443,143 205,824,816 1,876,547
2019 3,730,975,824 208,934,646 3,109,830
2020 3,781,538,598 211,766,161 2,831,515
2021 3,827,660,467 214,348,986 2,582,825
2022 3,869,803,392 216,708,990 2,360,004
2023 3,908,469,813 218,874,310 2,165,320
2024 3,943,877,840 220,857,159 1,982,850
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2027 4.030,685,771 225,718,403 1,432,490
2028 4,052,540,879 226,942,289 1,223,886
2029 4.070,344,072 227,939,268 996,979
2030 4,083,758,748 228,690,490 751,222
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2017 1,543,252 40,588 80,737,969 2,123,409 2,163,996
2018 757,077 19,911 82,281,222 2,163,996 2,183,907
2019 1,254,635 32,997 83,038,299 2,183,907 2,216,904
2020 1,142,351 30,044 84,292,934 2,216,904 2,246,948
2021 1,042,019 27,405 85,435,285 2,246,948 2,274,353
2022 952,124 25,041 86,477,304 2,274,353 2,299,394
2023 873,580 22,975 87,429,428 2,299,394 2,322,369
2024 799,964 21,039 88,303,008 2,322,369 2,343,408
2025 728,035 19,147 89,102,972 2,343,408 2,362,555
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2017 (64,482,259) (3,825,219) 16,692,257 40,588 2,123,409 2,163,996
2018 (31,633,223) (1,876,547) 17,011,318 19,911 2,163,996 2,183,907
2019 (52,422,851) (3,109,830) 17,167,841 32,997 2,183,907 2,216,904
2020 (47,731,259) 2,831,515 17,427,231 30,044 2,216,904 2,246,948
2021 (43,539,044) 2,582,825 17,663,408 27,405 2,246,948 2,274,353
2022 (39,782,921) 2,360,004 17,878,841 25,041 2,274,353 2,299,394
2023 (36,501,101) 2,165,320 18,075,689 22,975 2,299,394 2,322,369
2024 (33,425,178) 1,982,850 18,256,298 21,039 2,322,369 2,343,408
2025 30,419,727 1,804,560 18,421,688 19,147 2,343,408 2,362,555
2026 27,379,275 1,624,194 18,572,206 17,234 2,362,555 2,379,789
2027 24,147,685 1,432,490 18,707,680 15,199 2,379,789 2,394,988
2028 20,631,222 1,223,886 18,827,164 12,986 2,394,988 2,407,975
2029 16,806,214 996,979 18,929,248 10,578 2,407,975 2,418,553
2030 12,663,454 751,222 19,012,406 7,971 2,418,553 2,426,524
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2018 - - - - 7,314,867 35,840 3,495,140
2019 - - - - 7,382,171 59,394 3,508,619
2020 - 9,272,646 - 1,545,441 7,493,710 54,079 3,688,516
2021 - 8,458,234 - 1,409,706 7,595,265 49,329 3,676,985
2022 - 7,728,540 - 1,288,090 7,687,902 45,074 3,822,135
2023 - 7,090,989 - 1,181,831 7,772,546 41,355 3,895,193
2024 - 6,493,436 - 1,082,239 7,850,208 37,870 3,931,033
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2029 55,036,990 3,264,906 9,172,832 544,151 8,139,677 19,041 4,180,264

2030 41,470,278 2,460,101 6,911,713 410,017 8,175,335 14,348 4,218,135
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SUMMARY

A Study on Introduction and
Application policy of Green
Building Bonds

Lee, Eun Seok
Cho, Sang Kyu
Park, Sung Nam

Chapter 1 Introduction

The 2030 Greenhouse Gas Reduction Roadmap amendment; states that the
national reduction target is to reduce the amount of overseas reductions as set out in
the existing roadmap for 2016 and to increase the amount of reduction by sector. The
Ministry of Environment (2018.7.24.) stated that the Plan for the allocation of
emission allowances by 2030 was strengthened from the existing 161.4 million tCO2
to 132.7 million tCO2 by the amendment of the 2030 Greenhouse Gas Reduction
Roadmap. This is an increase of 32.7% from 18.1% of 2030 emission
expectation(Business As Usual, BAU), that Korea set as standard.

Due to the increased burden on greenhouse gas reduction projects through the
creation of green buildings owing to the strengthening of greenhouse gas reduction
targets in the building sector, the government feels limited due to financial support
policies such as government—led subsidies and subsidies and policy measures to
mitigate construction regulations. In addition, buildings targeted for greenhouse gas
reduction are mainly located in cities, and environmentally constrained greenhouse

gas reductions by enhancing the performance of green buildings by applying new and

Abstract 89



renewable energy. The demand for green building incentives centered on economic
benefits is required because it affects the supply of zero—energy buildings, which are
expected to be mandatory for new buildings.

This study aims seeking green building incentives which minimize the financial
burden of the government in accordance with market principles. In order to enable
the public to live in green buildings and zero—energy buildings, this study tries to find
suggestions to government to expand the green building using financial system so that
the environmental constraints discussed above could be removed through financial
techniques. It also tries to understand the marketability of buildings in order to
enhance the participation of the financial sector. In other words, it tries to propose a
financial approach that can build a cyclical market base through increasing green
building profitability and increasing demand.

In this study, major research questions were set as follows.

Major research questions of this study

« What are the limitations of the current green building incentive system?

» What is the size of the green building market needed to introduce economic
incentives for green buildings?

« What is the structure of the financial system that is necessary for the expansion
of green buildings in Korea?

Chapter 2 Green Building Financial System

In order to reduce greenhouse gas emissions, we explored trends in domestic and
foreign financial policies, trends in climate—related financial products, and the
operation and introduction of green finance. The results of this study are summarized
based on the results of comprehensive analysis.

In Korea, the financial sector for the revitalization of green architecture is at an early
stage compared with the international level, and a new strategic approach is needed
due to the limit of the unique financial structure combined with the construction market
of Korea alone. From the autonomous market—based financial system, which minimizes
the financial burden of the government, it is confirmed that there are various cases from

the government intervention to the system to effectively reduce the greenhouse gas. It



is necessary to draw up a financial system that meets the conditions of our country where
the market and the country are appropriately combined and operated through the case
of progressing to a better policy through some failing policies.

Recently, green bonds issued in Korea are internationally proven financial
instruments composed of ethical investors and are utilized as investment funds for
various climate change response projects. Until now, green bonds have been issued
according to marketability without the involvement of the government. However, if
green bonds are issued by the leading of the government, investors will be able to
secure stability in terms of credit worthiness. Furthermore, it can be utilized as a
special purpose resource for the green building and the zero energy building market,
which are inferior to general buildings due to high additional construction costs in
Korea, and it can be considered as a basis for developing various financial derivative

products.

Chapter 3 Construction of green building

financial system and policy system

In order to integrate the green building finance system in Korea, we have identified
the basic conditions that are needed in advance, and based on this, we have arranged
the financial structure of green and zero energy buildings. We have created a scenario
assuming that the financial structure of green and zero energy buildings is applied to
policies.

At present, the basic condition of green and zero energy construction in Korea is
closely related with the real estate market. In Korea, the economic view considers the
reason for the existence of buildings lays on the increase of the real estate value.
Therefore, it is recognized that green and zero energy buildings, which require
additional facilities in general buildings, are not economically feasible due to
additional investment costs. However, the government plans to significantly reduce
energy efficiency standards from 2025 on the level of zero—energy buildings to reduce
greenhouse gas emissions in buildings. In other words, green and zero energy
buildings are regarded as low—cost real estate in the market, but the government is

paradoxically preparing a policy to enlarge it.
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Currently, the government's green building support policy can be summarized as tax
relief, subsidy support, and relaxation of building standards. This is a modest level of
support to overcome the economies of vulnerable green and zero energy buildings.
There is a limit to the direct financial support of the government, which is insufficient
to apply to the universal expansion of green building policy. Therefore, it is necessary
to shift from the government—led green and zero energy construction project to a
market—led project based on economics. Therefore, the government should review
the new system so that it can overcome the low business feasibility of green and
zero—energy buildings by using real estate deregulation and green bond system.

In this chapter, we propose a green bond financial structure, in which green bonds are
introduced directly, and a financial structure centered on government—specialized
companies. The green bond financial structure is a financial structure that utilizes the
internationally active green bonds, minimizing the direct financial input by the
government. Through the portfolio—based investment—profit structure, It aims to
spread business for the green and zero energy architecture and renewable energy
buildings. Government—specialized financial structure can be classified according to
the role of individual subject in the national, public and private market areas, and
financial companies—specialized firms serve as intermediaries between the national
and public sectors and private market areas. It has the ability to develop various
derivatives and sell them to the public.

Finally, we examined the situation that could occur in reality by constructing a series
of processes from securing financial resources to business application to green bond
financial structure and financial structure centered on government—specialized

companies.

Chapter 4 Analysis of the virtual operation

effect of green building financial system

To estimate the market size needed to operate the financial system, we estimated the
green and zero energy building market by 2030. In this study, virtual operating

conditions were set for this. The virtual operating conditions are as follows.

* Dualization for the building market: In accordance with the mandatory



construction of zero—energy buildings in 2025, the existing buildings will be
green buildings through green remodeling and the new buildings will become
the zero energy buildings.

« Spreading of new renewable energy generation market in architecture field:
With the spread of zero energy, it is expected that new and renewable energy
generation business market will be formed using buildings.

« Financial market perspective: Before the green and zero energy market became
popular, the financial market will look to the government from a conservative
point of view.

* Reflecting the effects of low fertility and aging: It is estimated that the building
supply market responds to changes in the construction demand, such as an
increase in one person—occupied households, and it is estimated based on the

correlation between the population estimate and the building.

In the green and zero energy building market, we estimated the annual volume based
on the increasing floor space of existing buildings, and solar power generation
capacity utilization. The amount of new construction is estimated to decrease
continuously every year as a zero energy building market, and the total floor area of
existing buildings is calculated to increase gradually as a green remodeling market. In
terms of solar power generation using buildings, new buildings were estimated to
decrease and existing buildings were estimated to increase.

We estimated the total market size based on volume. As a result, the market for
zero—energy construction is expected to grow at an annual average of 38 trillion won,
and the market for green remodeling is expected to grow at an annual average of 7.8
trillion won. It is estimated that an average annual 51 trillion won market will be
opened for the solar power generation project utilizing the buildings. It is estimated
that the new building market is decreasing and the existing building utilization
market is increasing.

Assuming a 5—year maturity, bond yield of 2.18% and a green bond amounting to
300 billion won, we took a simulation to judge whether or not a virtual investment is
suitable for 2020, which is a mandatory zero—energy requirement for public
buildings, and 2025, which is zero—energy mandatory term for private buildings. In
2020, when the public zero energy building, green remodeling, and building use

photovoltaic power generation business is composed of one portfolio and it is
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assumed that it invested for five years, the result is that the profit of the real estate is
expected to be a deficit, but the profit in the other fields is calculated, and there is no
problem in operation. If the investment is made in the same way for a portfolio that
includes private buildings, green remodeling, and photovoltaic power generation
projects in 2025, investing in the entire construction capital of new buildings will lead
to losses in the business profit structure and profit in the financial profit structure.
The results were derived and it was judged difficult to apply the reality. However,
when invested only in the zero—energy addition facility of newly constructed
buildings, both the profit structure and the financial profit structure were found to be
profitable.

By combining the results of the simulation, it is possible to utilize green bonds as a
basic resource to invest in green and zero energy construction projects. When
zero—energy buildings are newly built, resources are invested in increasing equipment
costs, and it is recommended that solar power generation projects utilizing buildings

be included as revenue projects.

Chapter 5 Conclusion

The policy proposal for the introduction and application of green building bonds
proposed in this study is related to the new policy, so the policy proposal based on
limitations and implications is presented.

The limitation is that the introduction of a new management system and
consideration of flexible business feasibility are required at the present time as green
bonds are used as financial resources and domestic and foreign debts will increase
because they use overseas funds. Also, since it have to concentrate on the projects that
can generate profits, comprehensive projects for the public sphere are limited.
However, since the project to spread the green and zero energy buildings is based on
the financial resources provided by the green bonds, it will move with economic
efficiency, so that the direct financial burden of the government can be minimized
and the business can secure re—investment money due to generate profit in the
financial field and business field. In addition, by investing in new and renewable
energy generation projects in the construction sector, which are currently constrained

by commercialization, the amount of greenhouse gas reduction attributed to the



conversion sector will be secured as a profitable business in the building sector.
Therefore, the government needs to form a policy from a market perspective in order
to spread green and zero energy buildings. In other words, by utilizing the fact that
buildings are assessed as real estate assets, the government should make institutional
arrangements such as easing regulations on real estate limited to green and zero
energy buildings and operating investment products using derivative green building
bonds, so that the real value added to the people can return to a larger extent.

In addition, the government should support credit enhancement through government
guarantees and insurance that can compensate for the lack of business in the
beginning of the business. The government should relax the regulations and
encourage the projects so that new projects, remodeling, and building—use power
generation projects can be combined rather than a single project considering the
publicity.

The government should strengthen the provision of support and exception for the
"Green Building Promotion Act’ from the recommendation so that professional
companies can actively participate in the business and enhance their professional
capabilities so that they can be linked with job creation. And the government should
reinforce the legal basis for credit enhancement and investment of business expenses
by participating companies. Furthermore, the profits generated from publicly
operated businesses need to be legislated so that they can be utilized as a source of

funds for the revitalization of green and zero energy buildings.

Keywords:

Green bonds, Green bond funds, Climate change adaptation, Green buildings, Zero energy
buildings

Abstract 95



HE I A e
LENE

Appendix

AHIXEES/ DAME | ARISY | ENGLISH

CIEHYW  IBYES  7IUIBAHIE IRE-BYR

FRAMUIABI| L]

E#HI > EBLM > METHSSE > KDBFMA

®SNSTR

KDB 44 3

KDB:2H2,
AURAOLI X, R 2 '7 *
2, a1, A1)

AME|E 2QYE M TS} ELCE

& 2018 KDB=M=HA

Q

e . . oromnan e
= s
H@E Bl 4 o con
- . = N
C1E1EE 0
Folngee =S
KDBSM TR KDBSM T KPMG KDBZ MR
2 AFERD HA A AFHAS 2aM SRR 2HH 2
CHEEs EEs EEs
Ha_ o3 5 HISH o s
(22 £2-1] KDBM 2| =Mt W 2 HEIIH Al
Z£X : https://www.kdb.co.kr/ih/wems.do (F&2At: 2018.8.10.)
About K-water Business Investor Relations Sustainability PR Center @

K water

Opening the Future with water,

Sharing happiness with water

HOME » Investor Relations > Green Bond

Investor Green Bond v f
Relations
An port
Audit Report
wSuw

:',:;;:"";mm Green Bond Framework for

Green and Water Bond
Groon Bond eaances
K-water SNS

oaa

Green Bond Framework

Second Party Opinion by
Sustainalytics
) PDF View

) PDFView

¥ Dpownload Acrobat Reader | To Download The Acrobat Reader Program You Have To Cick On the

[O3 22-2] SR SAL o SMRHRA wal 2 HEIIH At
£X : http://english.kwater.or.kr/eng/inve/greenBondPage.do?s_mid=1782 (F& Xt : 2018.8.10.)



	연구윤리_녹색건축물 채권 도입 및 적용방안 연구
	개요
	 
	 연구요약
	제1장 서론
	1. 연구의 배경 및 목적
	1) 연구의 배경 및 필요성
	2) 연구의 목적
	3) 주요 연구 질문

	2. 연구범위 및 방법
	3. 선행연구 검토

	제2장 녹색건축 관련 금융제도 현황
	1. 온실가스 감축 관련 국가·공공 금융정책 동향
	1) 국제사회 중심 금융정책
	2) 국가 중심 금융정책
	3) 국내정책동향

	2. 녹색금융 운영 및 도입현황
	1) 해외 녹색금융 운영동향
	2) 국내 녹색금융 운영동향

	3. 그린뱅크 운영현황
	4. 우리나라 녹색건축 재원관련 제반여건
	1) 녹색·제로에너지 건축물 조성관련 기초여건
	2) 녹색건축·제로에너지건축물 관련 재원 여건 
	3) 녹색건축·제로에너지건축의 재원 여건에 대한 시사점


	제3장 녹색건축 금융제도·정책체계 구성 
	1. 녹색·제로에너지 건축시장 재원 구조
	1) 시장중심 재원마련 구조와 파생금융 구조 구성방향
	2) 녹색채권을 활용한 기초재원 구축 구조

	2. 녹색·제로에너지건축 파생금융 구조
	1) 녹색·제로에너지건축 파생금융구조 개요
	2) 녹색·제로에너지건축 전용 투자금융
	3) 정부-전문기업 상생형 금융보증

	3. 녹색건축 금융제도·정책체계 활용 시나리오
	1) 녹색채권을 활용한 기초재원 구축 구조 운영 시나리오
	2) 녹색·제로에너지건축 파생금융구조 시나리오


	제4장 녹색건축 금융제도 가상운영 효과 분석
	1. 가상운영 조건 설정
	1) 녹색·제로에너지 건축시장의 전제
	2) 2030년까지 녹색·제로에너지건축 시장규모 추정

	2. 가상운영 결과 
	1) 기본조건 설정 
	2) 가상운영 결과


	제5장 결론
	1. 연구의 한계와 시사점
	1) 연구의 한계
	2) 금융시장 중심형 녹색·제로에너지 보급사업의 효과와 시사점

	2. 녹색건축 채권 도입 및 적용을 위한 정책 제안
	1) 정부주도 시장기반 구축 정책안
	2) 민간시장 주도 활성화 방안







