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32 SRTEFEE 238 A3S (2024. 9.

e A0l AT WA Hu) 0UelA Ak 7Y AEA 2054, AD B2
T+ 24 71742 A2 79014 Aol 09744 95 5 ATKBIS, 2021). ol ZvhE
Aok 1% Fal 9o FAFOIA AERE PO A JRE A weste] A%

FAA wA, Ak R, %Y 2 AAE Fes) wielt,

==

2. A HEY A

AAEZL TYAHACSD), FEAHCustody), 7124 & 702 MAS £ 279

A1 ARE Ao ek S AL B o) SR el 2 25

2mtE Aok Bl A5 o “‘63 gat, A Bl OH:"—OVLE v7H?<H Mol Baskx

2 tH(Mansoor et al., 2023; Chaleenutthawut et al., 2021, Westerkamp et al., 2023, H
Kong Institute for Monetary and Financial Research, 2023).

ok A A B A weE Aol 2y, A, A B s

A o] dold = Q=] Wl SHAAE "ot A= SHCAELS] A5 AAA

A%t w2 A(DVPL) WAE, 2o 45 7 A
ANxpAS AAsE HA(CNS), ZolF4e S S U5 FAA(DVP2) W2
Aestar vk a8y, E5A0 YEYadA s Sdade 5241 ZA(Delivery vesus
Payment, DvP) % 2 A]7F Z 9 AA](Real Time Gross Settlement, RTGS)E 53 5
DLT Z#FolA A Fdo] 7bsste] AAl A 2 Al Zaid 18-S AATS 5 3

_4

ru

3. FHAM HM(A] ¥ A= fIgatx])

S 7)6S oG8 ANEDE LE ARE B Aol 7S] e T
HUYE AT, BIALL LE oL EAR AOIEE TR, A ol
Z
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et
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it

O] E7455hH, 7L7}Z} zt N"VV’E —r”éff}i’ Jdae ARE Xﬂ%l?_E}(Fujlmoto and
Omote, 2022; Loreti et al., 2023). ]2t 542 FApx}o} waiz} 25 A 3
Agd 5 Uk

4. XA HEd # 73Y o

NAEEL Exxp HZAS

=
3T =
Tl FAAE EHAL AE W, A AR A AT



AAEZS] A 24 33

7F&3heh(Toutonghi and Makkes, 2023). B8, 54121 7S #-&3to] FapA1e]
REsHE AES AT T Ak dE B, FAAY] 99 A5 Al wE AE thtst
S ANEE Tl A s FEAE 7 Avks Aotk g Rl - oW Y, 2023).
&, 27t 25 S8 Adogn o] T2 5= o] FEdo] FiEr 7l
T2 9] HZA o] dkakElti(Hong Kong Institute for Monetary and Financial Research,
N TSN A Frefst, HAY FHES S5

A7t rESATE HolA 2 AHL sk 3 gt Katten, 2021).
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Do
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ol
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ol
B =

AW EZske A Adde] AES A F Ak AEAR] 58 AlLddAE

28 91go] AARE EFAR] 7Nkl A o] A5 AA] W2 DvP 2 RTGSE
23 o213t HS =Y 4 JtHDavydov and Yanovich, 2020; Chaleenutthawut et al.,
2021, Kharitonova, 2021). &A% EAFL S U5 54 ZUFAA Ar Ttz
.

wEgro N A Ad % AdS AaATIY, HE 238 43518 5 ltk(Hong Kong
)

>

6. T& H|E HA

ANAESSE S AA Ta AAHoAA Y F8 v &S AT F vk deH) AA
T Bl vdd 7Y s dl vjgo] HAsHARE E5AQ Ves &8s
o813k H|-&S IA &Y 4 At (Davydov and Yanovich, 2020; Ante, 2021). E= )<l
71w BE Aot At #eE Awststal, FAE Ao AAEe R 7155t FEAR}Y
AT HAas 7 don, o= FEAL FHsok = TN 9 #HEE v&s
=1 (Lesavre et al., 2020). = A8 & 3]AFQ]1 Cash Link and Finoa(2020)+= 317 2}

TR A} Sl A 48 gl zpaktE] oK Custody and Asset Servicng))oll 2 4~ 33%°l A
o 64%°] A EI7F Qlvkal Barskal gl

WA A AET] /75241 (Secondary )2 P2 & (Mirroring) 71 &3 22 7]<& tAd
HEYA 7€ Q8] F5aAdM = dgads ol 17%014 50% dx=e] A7yt
JdE Aoz ®Busa gk

2z

7. 4¥ v|E HA

[}

Ad BEZ3E T AEAd A 2y Dol vg) ey W& A 5 Sl



34 SRTEFEE A23W A3S (2024. 9.

A, Khan et al.(2022)¢] A= A ES3HE S dau]g H3he] tix4] dedolt.
a5 olgd AEAA] SukukE oo R AMAESH HdEAA 1 TR &S
MaRAsdT 8 15e $4 2EA0e B89 AW T AALALAE
nEAQls] A7 W WAe] S vlasln AT e USD 50 B2 Agsgon
29 oA WATHE 671419 ERAN $RSt F7 B2} 0SS B 1o
W8S AN, ABAT W, B REANE o &7 ANLY, 2813 AVYALAE
BEAQL o3 AN WA VG 27t vnekn <E 657 2o AEY WY
wajel W) B3 BEAle B B 606260] g GaE wyon] AHH BRAle
Wy A 6457%2] A7 Bab} 7|dE et
<E 6> Wl gAY $42 U
HAeH T e R

FaRSiries $7,165,532 (143.11bp) $5,755,5632 (115.11bp)
A EEAQ $3,676,316 (74.33bp) $2,266,316 (45.33bp)
A2 E5AY $3,443,734 (69.07bp) $2,033,734 (40.78bp)

Khan et al.(2022)2] 17+ 9ol the] B5A191S B3 e v]-§ H7k AL 7} EA18hH
o]& <Gt 7>ofl AlAek T HSBC and SDFA(2019)+= 2-FollA] ¥l Green Bond Akl A]
89%9] B]& A7+ &= B0 o Entoro Capital(2019), Pitchbook(2019)8 AR ZA
ol 39%¢] Bl dito] vebwtvkal et itk %9 AE 23] ARI Cash Link
and Finoa(2020)= A%2 w20 vla) 14%°l4 68% Axe| Fn& d7He By
Ao B2B2C e Ko A AEZAL A 59%9] H|-E H3HS ®alskal 9lvh Lambert
et al(2022)= 22¥ FAS oz FAET] PO UlH] H]-§-& 50% o] A7saL,

W )b Wi 0459 BESAT R AN ST,

<E 7> S5 EMHFT|E BH WildH| S HZAR
Ay A+ AEHA dv) Az ey 2k ] 3
HSBC and SDFA(2019) A 899 7F Green Bond 33
Entoro Capital(2019) AFA 39% 47 AR Sd L=
Cash Link and Finoa(2020) 4|4 14-68% A7 Ad, 72, F5it 549EZSH
Cash Link and Finoa(2020) 23] |8 59% A7 A4 CasedT B2B2C

Lambert et al.(2022) IPO tiH] 50%°]d A7 4 Global=#
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36 SRCEFTE A23W A3S (2024. 9.

AFEE, T4 55, 29 i, A T4, £ 2, ABAFHEDND)S T}
7 shgel ) WA E £ERE el Heos Y EAAA fras A4
ot 2] e 1A wheh WiEas] wiel, A FHakE Ad sl A AgE S ol e
AL Agde] AA EDNA 1§ ST Avte AEAE 78 A3 ol g
47 2249 59 19€ J1F 02 39 oldelg /M Tl g Bue sl
Al GHIEUbine olde s 7Hae A gt

122 A2A% 2242

waalsh BAALES] BEAC MEADE TEL] FHF ARAE BFEANL B

iﬂ;qii H‘ﬁﬂﬂl*‘l* Pﬁﬁ}ﬂ <13l 74/”‘]? =5 Lﬂ—Ef’Ji% =7 3789] Layer=

Instruments

Layerz[ Canton OPTIMISM]

Tokenized
Securities

~™ . HYPERLEDGER HYPERLEDGER ]

L?’Verl[ & FABRIC BESU

Cash Tokens
Layer O

—

NAVER Cloud “z'amazon| G2 J

(O3 3] daAlg 25A oMo A3 wlS et Layer OFF|HX

(Hong Kong Institute for Monetary and Financial Research, 2023.8)

AR Layer 02 ZF A2 FA 024 ==(Node)¢} A4 7411% Yarrs ATss

=02 Amazon Web Service, Naver Cloud Platform®} 28 & ﬁﬂ]i } o] Layerel
sttt Layer 02 S5A91 IEY =] 7|40k Qs AlF 0}”4 Q1 Hloly #7g}

e ES A 25 HAS
E 4, Layer 1 Layer 0 9JolA UEHAE

ox
r

.

St Z Y% F0 % Hyperledger Fabric,
7]l

Hyperledger Besu, R3 Corda®} 22 5491 Z&Eo] 7)o &3t o] Layerol A=
EEAQ YEYAS Z2EZS A3, A 7|5 9 HAFo] o]Folxit) o

UEY AL kAT EWALS wAs, AulE Aoy 2L 7)eS K Y}

AA Layer 2= QAR B35 5 F7149 Hot 2X|& A ¥3s}= Layer®, Canton}
Optimism®] ©] Layerdl @3t} Layer 2+ Layer 1914 o] Fo{x]:= A&} do]E <
F7HA Q) Bet 225 Algato] o % kg 743]1 e A% 58] Wze F R

BES A FRE AW /150l TFAY, ol T4 Jwolt AR un pe we
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G219l Layer 0, Layer 12 E3] AxAS 242
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o 5% 3 2lugk AAfEst Atel

Platform
Amazon Web Service, Naver Cloud Platform

Q)
=

IBM, Naver, Oracle, Azure Amazon
124 12
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ANAVEZ] ZAA B4 39
2.2 38 =&l
2 AFAE 3d ]9 EFAE gdoR SolidityE F3 AvtE AEHYES
TR 2ntE AEHE 4 HA oA TMAF 732 MetamaskE 9531 2,
GanasheZ ©]-£3] Test NetS 7335} tE GanasheS E3F H|AEYlo|A WAs= ERAMA
TTaRE A4 oy gl Main Net¥} AFo]sl7] wj&Fol 24 Main Net®] 455 4 -8-3}¢]
4gst ERAM s E AbEdorsit) wehA, AA| oldels AEAlY] 7EaHE A8381]
93 Ethereum Gas Station®] 7}~ 55 48314 qu 2024\d 59 1Y #}o] 7]E
FrEE 8gwel, ¢ FFEE Logwel® EWNYMA FFEEE AASHIT
Main Netol| /] WHASL= Gas feeE 23l 24 E Z—E’Ei oAl Wt FH A FARALE
FFRE e 2ok Aok MExEs 2ntE HEAES EEAQ] HEYI s
Aol FHx 13wk BAsY, A 5L AEA 18 7PES Fx14F 55, #9l
v, Y T2} A A5 FARRe] kg Aydo s Fkehd, o] dAe FRARR
FAGle] o)x7t HASHE Al AT wAS} B A= dbyluig ATk
el 2 F 69 =] A EdAX o] dAS) <HE 11>2 Main Netoll A 2 EdA A
H2 Bt FrEE S Aot
<E 11> Zt EMMMOA UMol= =2 g5 2 H|[S
s #(8 ) oy s 93
AleF w3z * 1 (AeF vl 13)) 0.012578599 52,654
2 5% * 1 (A 19) 0.000412471 1,726
FAASE(19) * 1 (FAA 97) 0.001523439 6,377
A (FH ATE9]) * 1 (FAA G 18 ) 0.002112582 8,843
AAFAF(HA ) * 1 (AR 3 A3 T2 A3 0.001615095 6,760
FolRkA(Wk7] ) * 2 % 3 (3dE oA 0.002897139 12,127
A A 5(13]) * 2 % 3 (FAA & 3d-Eehikr|A) 0.009542769 39,946
ol& Tdll, AFTH R T4 EEAINS Tl A FFEE <H 12>9 2rh E7AY
AS- 2-37N 71BFEAAE] g oer FAH EEA9 FAAF 71 3 DS A s,
EWANA Faet F7F HUF 8-S ket F s v8-2 526685859 01H o= &
kel 5 thuH] 0.758bpell 3 @ekT).



40 SRCCETE, A1238 A3 (2024. 9.)

<E 12> 3& 25Ad 2 ¢ 8 &5 3 v S(FAA 3Y)

o A3l #2H2024-05-01)(%)
Z R 694,100,000,000
% 5 H& 52,668,585
Wt - R AR 694,047,331,415
Fre s 0.758bp
AR s s
AleF w3 52,654
7—(]"!‘ o% 1,726
Total AR = 19,131
Transaction Fee s 26,529
ANAEA} 20,280
oAy 12,127
A& A 5 119,838
F7} A7 & iigg;? 52,416,300
T FrE & 52,668,585

A EFAQA ] S 28 ]85 ALFst7] 84 Layer 0, Layer 1
o Falate] & -’Ffrﬁ 148 7143t} Node Hosting 4] 9-&
_‘1594 Nee 55 Xﬂ yEYIS

?x}x}ﬁla,] Rkl 7%ﬂ1§ #3k= Node 17171, & Node 271715
A& < 13> ®718+9.2m Layer 09] F2H5-

=
A AMul2~ 19 ggo] &o]s A, Naver Cloud
q

(e}
Platform¥} v]nl&}e] H]-& - 849 A& 1183F%] Amazon Web ServiceZ Layer 0
.

<XE 13> Layer 0 Cloud Platforme| H| &1} &

Cloud Computing Service Cost Pros
- Thg Auja 1Y
AWS $2,007.8 - =22 A 9 53 §o]
v 58
— 7}A3 A 2 IR QL
Naver Cloud PLATFORM 5,093,280() G
- Hg A




Layer 1 A%

M2, B

o
& B 2%

1133} NaverE

I 14> A A o1 Hyperledger Fabric
sk A, =l BlEHA 7)ol 5484

F g - w8Aole

AAEZ] A 24

<X 14> Layer 1 Hyperledger Fabric Platforme| H|&n} 2
Hyperledger Fabric Cost Pros
-dloly EWA
1BM $1621.2 A wek o)
o A 2 8 go
Naver 3,153,600(¢) ng oA
: Al 4
Oracle - Enterprise $11,303.0 _eer o
Azure $8,961.5 -2 HE A9
-AA oA
Amazon $15,768 wol YESY 58A

Layer 02 Amazon Web Service, Layer 12 Navers A4 35le] A&y H]-&8 <% 15>9}

pags

w2

0%

00

H|

A3} TR

694,100,000,000
58,180,040
694,041,819,960
0.838bp

o
)

e
e

~

f

Total
Transaction Fee

2~
oAy

AEAH

coc oo oo ol

Node
Hosting
Fee

Website Hosting
Blockchain Node Seoul

Naver Blockchain

1,305,070
1,305,070

3,153,600

g
[

(A

fy
o I

ot

b

7]

ofo

REE =]

AAF SR

F7

71 H&

52,416,300

= =
Z &8 uE

58,180,040




42 SRCTERTE, A1238 A= (2024. 9.)

A2AE ESARNAE EAAA Fa8 deA7E oo AT 5 7ld &2

Areld = i B g 022 A3l oo Website Hosting ¥ Blockchain

Nodet= Amazon S il 2 1,305,070€1 0] 2F&5 91 2.1, Naver Blockchain<-

31536009 0.2 AT F7F 7} v]8ol| Sohi= A8} gk AL eeEe
&

AT WA, B BEAQ BT U 2460902 B4 AEHom
KX

Ak = v o] & e qri diH] 0.838bpell i Eth

wkeF g2 7)ol A LS 43 -2 EEA(internal blockchain) 13z e} 5S
Hegste] A&Ael we F2E E2H9 YEYA 76k o] FEHo] FEE 1
HES A 4& AHEE 4= dthd, Node Hosting FeeZl ©Aa1A] eb7]o 45 7}

s M4 524163009 0]t o F ) R o]
A& ol galel AEH MEL <E 1657 2.

<E 16> £E 3AE ADAZ 2FAQ J(Et S LB

= 43} )
T 0y R 694,100,000,000
a3 HE 52,416,300
WP - FFER A3 694,047,583,700
& 0.755bp
&

2
o
=
o

Total

Transaction Fee AAER

Fropuy
AEA 7
Node Website Hosting
Hosting Blockchain Node Seoul

o o olooc oo o o ol

Fee Naver Blockchain
7} LR ]
37} v g AR5
Z 78 HE 52,416,300

52,416,300

AF7A BEA Jke] el go] AR Hla) ofF ¥ AL nAHTA



AAESS] A 24 43

= 98l SAke] ® U2 DART 3AARA =
srolaelt), 20244 19 12(9,8499)) 2 A
(KHFCMB20245-1) &3 A] 532bp 57} LA sk Abe o]t} 2714 DART 341719
ukan) -89l (D1.03bpet @ 532bp thH] ANAEZ ¥ A] 0.75bp(Internal BlockChain Case)]

H]-g-o] AF&E% o] min 0.28bp(28%) - max 4.57bp(89%)2] A& & ]| yrEly:

T 2 Age U A8 des f8 dax A A 37199 5S4 Straight
Bond &) W A5 E AlgWol 37 B A, sU5d ASFAIe] WA wen]g-e
1.9bp=A 1.15bp(60%) ] A7t E a7 vebsth

Srmgol HA 2 el gt A

kot webA B Aqts 7314 (robust) R
en

PA =
==

#7587 G4 DART ZAARANN F5EE] e B A2 /|F02 454
A P, B BFAQ A B A, ARAE BEAL A B YA g
g HE vlae <2 17> 2o

el 5a FraE g g
AE 2y vk 71,616,300 1.037bp -
Tokenization on public Ethereum o o
(2247} 31) 52,668,585 0.758bp 26.45 %
Tokenization on consortium blockchain 58 180,040 0.838bp 1876 %
Tokenization on internal blockchain 52,416,300 0.755bp 26.80 %
U I FRE Vgt S W, dEA e A o] M E FrEES Holal
glow, 34 LEAele AN W FRLEE AF W P43} vju]s) 0.28bp LIIES
HE 71 e = o, A ES5AQ0E 020bp EQE, =Eo g0 ® ALAS
BEAS 020bp EES] 48 A4S /T & ek ol AF Wy 3 o)
A E5AAE 2645%, AHY EEAS HA 1876%1 A o 2680%¢] H-&H7E a7t
R

D B AT AFAR FUAY A55EI Ihpel B FUATEIANE PO sk B,
= o o
€] = T

oA 96T A7 ERIE e @E =) 29 BA
SR(19p)E Telehe 34 8 AP 22 A4 50%00 4 6096744 2l
ol diste] SAMA 2 S5 Al A9, Tela Adae] ge Ho_
7140 W} DLTIA e wala s Z7he Rol.

A 2023 Hlo1E 7]F 3AFA(21.2hp), 93 (23bp)e] FERE 2
%6.0% %



44 SRTERE, A1238 A3 (2024. 9.)
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46 SRTCENTE, A1238 A3 (2024. 9.)

3 R |

Mo

T2 (2021), “AAFFL Al Bl A A=) 1 97 ArkEsed Al
ATAE FAHoR” A ALE| #1305, 284-346.

IRA - AAE (2021), “EEAQ 719 A W Ay e gigk A
SHRITAMH| A S| K| #1207, 87-101.
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Abstract

Comparisons of the Issuance Cost of Bond Tokens
Compared to Traditional Bonds

Minhyuk Lee™, Keonwoo Lee™, Dahoon Jeong™**, and Hongbae Kim™****

Blockchain could solve some significant challenges from issuing bond, such as illiquidity,
lumpiness, multilateral intermediaries, inefficiencies, etc. We conducted a case study on
government agency bond issued by Korean Housing-Finance Corporation(KHFC) for
tokenization on Ethereum and coded a basic smart contract.

Our performed cost-benefit analysis of bond tokenization indicates that tokenization itself,
leveraging on blockchain, incurs significantly less expenses when compared to conventional
1ssuance. Furthermore, our more detailed analysis shows that KHFC bond issuance on the
public Ethereum blockchain incurs a less or equal cost to tokenization on a consortiumy/internal
Ethereum blockchain platform.

The results are, however, dependent on the implementation characteristics and assumptions
based on the particular application domain, such as the choice of the number of nodes, bond
tenor, number of investors and other similar factors. As an important contribution, this paper
provides a step-wise, systematic approach to assess and to analyze fundamental elements
of commercial feasibility of bond tokenization. Technological advancements would result in
more cost reductions in their employment. Therefore, hybrid arrangements and regulations
which take into account the existing regulations and legacy systems should be integrated
with blockchain to develop novel structuring methodologies for security tokenization

Key words: Public, Private Blockchain, Distributed Ledger Technology, Smart Contract,
Tokenized Security, Bond Token, Security Token Offering
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