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Executive summary

Di strilbaudgedr techbDbTa)géls potenti al t o pr omc
of data and busibieysosn dp rtolcee slseevse | diichti reiviewdt éd
databases, which have been used for decades
l ocations to read the content of a colllectic

DLTs may bring value to market participants

to share the management of i nf oamtad | fom!l li mw a
theamerocedures tbiupdaf.ccram&nitony i nvolved
processingtofanfsiacamoinal currently keeps an i
its clientsd asset holdhhgswabdrdaedskeptre
centrally managed databases -taataddinfgf evrael nute Ic
Distributed fadgéi $ atcouli -t egdabgonrbyi npr post
infrastructure ensuring that every wuser has
assdétos whi sphonisth hidse trheat t he same assets can
high degr ee d¢fowawtewetsaetcihonmo.l ogi es are still a
devel opmmetndii fsftioc uslath ewhsameci fi c DLT wi l |l be w
in the securirwhetshemariktes ,adopti on will addr

inefficiencies.

The poistsy bitlhat DLTs may be adopostth ade t h

environment has been widely discussed in f
Mar ket players and publ ie autlhecarrintiinegs phrawvee s¢
f ami | imearniys eodd t hem wintsh otf healifsd un theutt iedlhhislyest er
debate on DLT adoption has | ar,gléelsxufsesit onsnesd
the potenti al i mp a aonta r & fentt DeLgTrsa toino nf i anraen cd tail | |
stage.

I'n July 2016, in otdeante asdepesstshbl eei mpa
t h@ ARGE-S2curiT2@st akehol der ,cotmmeuniT2$ Advi s
Group (AG) agreed on a revi sed Har moni sat
ma n d att kea t covers t he potenti al i mpact of t

har moni sation and fi?Baseidaloni rtithd gr arteivoins e d
HSG estabhéeshiadk Force on DistribuTEHdo Ledge
analyse the potential i mpact of tamc htnhoel ogi
securpbaesade@i ronment amdh hiomwnmayat iadtrfheec t

har moniesfaftonotne dR2&kehol derThk®IimMEnakt yo examin
further harmonisation needs in view.of the

ThAdvisory Group on Marfkoert Senduraisttireusct ames (
(AMISeQdhas produced the present report, whi c
aspects atonghe possible appliicaguamseadfedDLT

! See Chafpdrera description of the specificities of DLTs

technologies

2 AMISeCo has taken over the redonsibilities of the for
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processcacisverose topi cs ssewahainddse pcoyrbtéticweg ver ,

t hel ear ifsorcuBalpgpl i cati 6wsuesde nf optorsadi ng ser vi c
with a particular interesio ismmphefygetthleempm
a broad and often technical subject, t he
introductory <chapter describes basic conce
ensuing anal ysi s; Part I focuses woomet he [
foundations of current financial mar kets su.
securanhdles ferent forms of debdslwenwphymeatir u
(DvP) transactions; Part 1 i s retlrad otnwyr e d
settelngmamely settl emeeattt [femmeanti tdyi, 6 8DRelhjene r €
settl ement day schedule and calendar, sett|
such as coll ateastetmasapgpedmeietpgp Pairng | 1 1 pro
further inttobieghtehtidpteit wesen DLT acdeorpthasipmac fas d
financi al mar ket it farta sdtor ucaturesen derMl sty he s
di r ebcuttl ywhi ch are relevant for their safe in
T such asidegttay, dat a privacy i ssues, cyl
interopaendbhedndlycthiappreesesnime fi ndhegsmpact o
DLTs on t heogdrcaudnedtibB &sy.

Since it i's not yet clear what dpe wir fei canws
what DLTwmbdelpossibly be adopted by mar ket

imhe reepovotves around diffecenarmMhmphloégodent at |
these sdenamxipd&ipre@l Tihec esnanresusecdach chapt
either explictidlVushreatampdii(ygst bg potenti al i
DLT adoption on camdekent her oews $praotc esoul d b
introduced by DLT adopti on.

| mpact of DLTs on the foundations ¢

The report addresses how possibl e i mpl emen
existing accountpasti ccal ariénggn @ o d edyfreecsuari @ diets
held by finaficmanhciaanld aimesatnittrwatli osnescur i ti es |
(CSDs eéeésilnt o account the relevant regul atory
chall engesDLplo sseddd pliyi on

Thehaptegarding issuance of securities in a
atprovi diumglearst arftdniengk ey chall enges @&id oppo
adoptiaomund thisinmgprace®sdance wi t h curren
constr.aiTnhtes main questabastaddhes seod erndILTs
f ositnegghe adoption of har monasdtiet beumece BUO
and national reguwlsatwed ys fama sne wpao dWicd isaulelho w
har moni.sati on

Possible forms of DvPTradaptidnatri@esasikisled L

f ocusidigf foenr ent taspekiceegsthesavail abl e on a dis
botim t he cfoommercfi al bank money and, i f a Ceé€
appropirn artel,@aegntomalt ob.ank money

The potenti al i mpadtt i-efsa plomsgt barmeni sation and on tf
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| mpachL Tef on s-eet bstemd/ntces

Finding legally defined fmomatmdadty doul cebhe |l gl
acroBIlsTmodel sascrucdldl |,eprage i omhlearelayhwi t h t he
insolvency of aepexrplorpandi fTkhkeent scenari
is perfarmbhésed settl ement system, whil e ad
and regulatory constgeai hinpadthabon htlhe desi gl
syst.em

Regarding the potentLTal imdoptei osnet ol ement P
anal ysis covers bodh +twmadedd lee ssetcruersistiinregs,

di ff eraemoonegse i nstitutions involved and the
perform for the sake of financi al mar ket st e
The i mpacenabl BUHT pro;mc etshseesset t | ement oday sch

the settl ememrt atd pol eamabdbtyd ed dpotte ithiadll enges
and oppobronghtedy new ac o adnidfefneecnut fsr etmita tT 2 S
standards

The potenti alush enmenfoivtast i wfe technol ogies in
asset serwiodilmg er alamdanragramednitaalgs o dwistchus s e c
a focusexopecttheet i ons the mar ket haasdadgtvied o pefd
aut oinbant svnaa contr acsed datadibgt loiad Bthe f act t
har moni sati oni heespibtessedgdof corporate ac

| mpact of [ploMstr &f@dugnocntd on s

DLTs have al so been indicated atsh epyobsesri bl e
resilience of davsaebhsby sfyshamsi al institut
infrastrlucttuhiest hespepgortardalcusiecshaombpas DLT
adoption daoulcd mprirmiesiormst ream database techngc

INt er operaaroinigi tdyi DL eareadt wi t-iL Thnosnol woiubms be
required i n-mdrtei oanbeodv ear eas pdstti aiem @tsit onfsor
Such interopepraobbidlEltyye oveosudary i n the case o
|l east for a provi diyormpelr maemreinad ybut possi b

Findings of the report

The report draws several main conclusions ¢
(har moni sati on i n tahredi)iM2hShbroamdteaxti nt egr ati
financi al mar kets in Europe

Wi t h regard to thedoptrisehn pouht, i BBpcon T2S

activities in a numbtehciodff ewaeynst daldpidiomg nmoord
in principle accommodate omnibus account st
13 Availability of )oimmdlbdidirmg bheuprevision of

The potenti al i mpadtt i-tefsa plomsgt barsmeni sati on

and on tl
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services on those accounts (TReSStmarcmominsa te
omni bus axEThmetms that agreed T2S standards
kept in the <case of DLT adoptionerbutandt

adopters of the technology will take a unani

Ani nst awhcee e DLT solutions currently under
diverging from standards agreed in the T2S ¢
account gu@mMbEBi harmoni sati ohSacuriivtiiteé s saddo
numbiemrgn@dedi cat edccawmtmbern,iwhegntdéde use of pul
keys to identify DLT uaegr seedaanyd adidwser ge from

| DLT anddDLfomolarne ctwee xi 8t erraolpiel i ty bet ween
appr oanceheedss t o bEehemesumaey be a anded mat phobowmg
fielwherae participant hol ds -DlbT h a cac(ohaS anc
har moni sat iiohm2 @andatimaryyc®i ng. fi el ds

In T2S, al/l participants adheegrael |tyonalaedm anendo n i
rel atsetgt ltement finality (T2S hdrSmanil anteinad n
fi nal,ltlyndl) Pot endtLiTaladopti on may also introc
ampg the settlement finality rules of diffe
ability to. Fiomt emoospter tttahnesraect wiolnk , al ways ne
desi gnaytstdeencogni sedEUbyputbh e c authorities t
counterparticasedaraggapnete i nsoUniegecy pebCldm
finality moments could then be defined by
system even in a DLT d rhwiercohmmecmatl . athodwe o g e
requiremfentdDd T adopltdon ntagongduwmae et if o n f fseirnecnet
definitions of settlement finality are compeé

With respect to the sEef23% emantnorciyscdtdi otni med
Settlemen)t theladoption of DLT solutions, i
i nvol ved institattrn airngrhapgdotb dsTaHapadwvfiset t | eme
at t.rNoched hedoesstss borne by market participan
liqguidityanmneédl|lily kbenscsi der ed.

Encoding of automated procedures for corpor
standardiscatdabde, standaegan sat oowhy haspl e ment
mai nstream technology (T2S hairmdp8i satponate
atiomrstandaanmddCor por at e actions Jmdamkeftutstran
st andarldiskteargeg ufiurret her det ai | edt hcee fuisniatmtfon t
contract capabilities. The same is true fo
European ™Ma® klrarsmdgni satiin hdaotl idvintgy t3& pr oc e

Wi t h respetctt| etmeent , @i Sailplyi nrear moni seids SDR
i mmi neBaur ame maraknedt swc bimpbemented by a specif
T2S marnki€tSs har moni s atlii et td cetmiewitt ydi skti pl i ne
There is a risk that DLT settlement solutior
settl ement madcel odnde ntbdeeldle anlg wi th settl emel
enabled systems with potenti whh i dsatsttlasmnmeamte
fails. For any ot séroud @t tbtek aumconttdicec yecd tee nitt t h

The potenti al i mpadtt i-efsa plomsgt barmeni sation and on tf
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functioning of new technologies aGfteoct s s
regulsamtaiyomventeaedl tgnbedered to idfefadr.evmad ds t h

Solutions t o allow T2S-e68b$ e d ioe s entttreliref maecnet
systems with the T2S platform based on main
DvP via gteeard dreer dgr os s RTeG@Sslyesmamidi ¢ at ed cas
accountsguinrdge definition of new harmoni sat.

connecTheipgssible introduebtaiscerd @fayanewar isgts
mi ght introduce the need to ensure technica
systems dead memmgc iwalt hbank Nomonegative i mpact
integration is focestreal i mainnh emvee@gum oo far e a,
common DLT model would be developed if DLT
Eurosystem mar ket infrastructures in the fut
Beyond its impact on T2S harmonisation acti

have consi der abbkU ifnipna nccaita toengpd emk eptart h e ul ar |
mar ket may wahtSOt@O06dllsidh¢®nsmant contract
codi ng, as -swelcli fdx Rlbhcepts.

Regar ding coll ater al ma n a gbeonrednetr  pmnoobci el si sseast, i
found to remai,ml & hobeghls@mMesol uti ons <coul d

from the pur @ly nacperfatvii @wal

For i ssuers and investors to have ,(,iimpriosved
necessabDlyimddbel s to be interoperable and for
available through diff er enttr andeec heamv isrmsn meQrte
t he accounts of di fferemter ellglxi ave tt Wmoruk s
interopémsatniong an opti @asd uiledut cfoena g enepaotsetd
trade | andscape.

The report hi gh&sygeht suntcHeaetari twhies her a di st
the beystt owacontr ol access to data.Twbki akentay
foknowucust omeYC) aafinb nelyaund g rAiMLg checks m:
t hems eblevceosme a hurdle to the adoption of DL
parti ciap anLtTs net work find a common way to de
shard@oamding processes, sensitive data and
them and with itehrey patritdrciipmtnédrsoper abl e syste

The report stressemettwbaksraserildtkeed yot o be
ensur e proper governance and accountabilit
technol ogy af fects settl ement model s, t he
amendments to avoid regulatory arbitrage.

Propgeorver nahow mar ket infrastructure i s 1 mpc
and efficiency. It is even more important
di fferent | egal entfidrt e esaBar eomespoonsiebiskbt
potential adoprteiqouni roef thhleTsdewidllopment of app
ensure that rmregma dd inli lhiataidees d ear caynbdert hat
resilfereamework can be adoptsddililn coammay mehat
The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
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network participants ftodattlhe indmmontygoa@ddor
externalUltthirneeattesl.ai m twoubhdhbewvei demdiustterynat i
agreement on t het hap pCommiht t wiea on Payment s
InfrastcpkPdbuodbéde (nternational i Oi @ganiCoantmi a5 i

(I 0OS¢GO as aunlfidciwl i ttaetren lionmgeroperability and

securities marhleatgshtglsdhballldy.be given to any
DLT might not be applied as a solution on it
It i s i mpore ahhat oa number of el eameanlt Ise do f

financi al mar ket have to be properly design:¢
can be considered a realistic possibility ir
I n considerationaofoawheniegrppoLtSenet i al |l y be ad
by market participantscommenhTazyS asnt aikretheorl edset
fostering safety and efficiency i n T2S by
standards or eéewvigmt codhs¢cideg new ones, if requ
The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
financi al mar ket integration 1.



1

Int roducti on to t he r ¢

Al t hough distributed | edgers were first dev
they have emerjasd asnncen@wVWdti on that may ¢

paradigm of financi al mar ket s, pca rutriecsu | arrd
concefrned ,QRMID) stributed | edger technologie
users to share the management of dat a, po.

transactions atnhddikleephgsackr ofi es and cash.

The Adwwrepryn Market Infrastructures -for S
SeCa)Mdvitses Eurosystem on issues related to
securities and t o cTohlel aptoesrsailb inhai ntayg etnheantt . DL T s
securi ttieadipres tfiup ntw mpttreed -23eMCo t o | aunch an
among European secur i tiine sotrmaervked to pp ar tviiceiw aonn
in gener al and their possible impact on Eur

This iepputbl i she8e Otyea dthreurAiMdiat e t he tnhaiisn f i
anal.ylsfi osceulss n pardnhcowm atrhe potenti al adopti ol
securpodsttadevirommghtf f ebbar moni sefat oothise of
TARGES2curitiestakTehd) dess s wekbkamgsfimrt her
har monirseduiome me nvtisew of the wider EU fi nanc
ThAMISeClhasb dendtai fsieee of topi cs of -tkreayd iinngp oar ntda

hasanal ysepdbtemheéei al i mpact of DLTs on current
presses possibly enabled by such technol ogi
of adoption, al so highlighting specific act

stakeholders where necessary.

This introductory chapter preovandagtsywsa rsean diys

the rest of the report. Technical terminol o
bold the first time it appefappendChtaiBe et e xt
provides a funaft henalonaeept yosifs securities act
account structures dJdeéealgs DuiTs h Chaptterpi ¢ 0
securities in a dis4dadaundeeangdedgmra.t sCoaud tde ri
theory be auséértcecash betwdeéesnriubereanadolfedger
achieve -vdeerlgpwwsemgviPs et t |l ementbad@Ghaptes the i
of finality of settl ement 6idresar iDhipFesesn hbéel r on
consequences off odbd Tt lae@men tilo@h aspctigprhenée ssue o0
possibly differing sethteldudhedi scakeerdat gand
expected i mpact of shorter settl emeBt cyc|
describes possible uses of DLTs in thse. provi
Chap9feocusmsasset servicing in theactaasmed of L

al opeocass as part of t he Clsaep tt dffeonteunste s p roonc ¢
reporQGhanpgt.laddr esses the i ®sce ofn ayeT eavi l
drawi cgpmparimsomnhi swirtetspema&iresaitream technol c

3

See Appldmdi an overview on the scenarios considered ir
The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
financi al mar ket integration 1.



1.1

Chapstle2and 3di scuss gdfe iicdesmteity management ar
respecChapii4rocusresi nt er oper ab,alnidt yb ead veereqn LT

and |l egacy sysiedrsawsChmprbels , from the anal
previous <chapters, on the potenti al i mpact
cont extthkeawad der integration of financi al mar |

A taxonbldy amfd DLT model s

Di stributedhawa¢ abasasadvi tyestay sallsleosweiwisgo ar e

spread across di eagatofltoemt poopdoadten dieprd at e ¢
the comat sothgh&base management swnpstemudbiwnaedalt
or mdata cene&ever nment , UNSH)iTthet kiset mi but ed
I

edghears been recently coined to identify a
contentonilpy onppaas ééndi ai st iiabuwmtuend et o of comput
fact, distributed | edgers are eharaat érids éd
user s t o share odasabaseéebimairtayg @ mdi efty do not
necessarily trastd agpoa e etahwent ihregser ti on of new
which can nkeeenshéedkesesd reliable.

Distributed |l edgeresn casn da@ hear tbhiecudear type

dat abilaassefishared dwhabasadset -bhowmost éghmwel g
are combi ned.Tihnasnleawiwa yssi @onporisfi bi i he edeci si

as what i nf oo mbbtlei omo nssh ¢ alraetden uphe absence ¢
reciprocal t r,usdafnolrsnemeb ruassetrrsuAc tt tlarseks of t hi s |
trivial. A number of new solutions have beel

(seBakameRtO®@&as pr otpwseldve the difficulties p
database to transfer value with no single \
are not new in the field of dis¢@ni matlddi ows

behaviour d¢slhscphe nadsr pgdi aan&wnbi l At a@ak s he
possibility t bhmaty edliyf feer einnc awrsseirst ent versi or
network | atency or thfeorykasl i dati on of confl ic

DLTs are a diverse set of solutions d hat c
cryptograply der to toomeamti bBssdi &v® by all o
ultimate cryptographiciianndsomegcasesusgirsiona@

incentiiavneds by providing traditional and n ¢
consenasmoesng Ustehres othatus of the dvatheabame ove
clear in t he foll owing chapters of t his

i mplications fomanfdi nancisalnomapiosk $drl et ¢ oa wai
specific advantadédatamd edrhawdBedsmond edlisf.f er e
in the different i mpl ementations of DLTs wi

al gorithms, dat a otlreasn spphaaryeaayktya cd pant s .

Looki ng anuttalbd es tDLITI | andscape, at a | evel 0
generrefcerteoncL e, f os peaevi higc tcygpre sbeo fi(sDeLalt i f i e
Pinr2®&l7)plpckchawmer e asityo cthhaen gieterm tr ietrsit e i s er
entitled tunmspend Bnansac(tUToXOeputpenting a
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1.2

hol di ngps oaeeé se datbcdhoedsk syhi ch are then 1| inke
cryptographi baslk)lhg(oZnseesns@us ,| evlhgeres snapshot
bal ances associated with eaocahdsseanadaremapd
(3)ynchroni sed bi,l aaheerrael cliogudngtaenrspuaprdtat e t he s
information that refers directly to their b
parties also accessing these records) and m
to a broader Smatt ot oamatsea tnocthhneorl otgey t hat C e
associat edwhwant ht lDeyfsare processed acilMbesenoc
contraaaetrs t t@exme awt abllndceordet he cecmptumaetr part he
certiftyheebpecti vaer e@ds sheet ssent omr trhedradifvieed a
aut omated procedures that a r e-s ppercoicfeisesde d e vweh
happen ei tthther lierdgiede (e. g. hoot di ogtt hbea dll@endcgee ro
(e.g. asset price)

Opinions diverge on whether DLTs vear rimen aon s

I' T perspective. Wh a't matters for present pu
could prove hitgdhl i mand eivalnt mar ket infrastru
regulators in the event that they are ever
asset hol dings in the realm of payments an
peculiarity of distributed | edgers resides
net wor k Todr ussyesrtsem participants, i n itthee case

rely schmraed source of ,egkhalwheni mf crematriadn e
available either by ThhroidcoowmbroddHy a acecdeded

central entity (the server) into copies hel
byi st r icbountseednasiugsor i whimshe i ntended to ensure
of certain tamsestufnoprtmaotnison i's cobyr eepd amaAsedns
al | users of the network.

Types of di stri buted consensus

Distributed | edgera paubdi grmapsbasénht in fina
where the trade and settl ement eispraa raduwrtri eomtsl
executed, mat ched, eannd i ®st tilnedprwipa ikdak y da
by a speci fic financialnfiasermedumey for i
Wi despread adoption of DLTs <could in theor
interact by i mardtiisctirpiabtuitnegd arrangemeetr The
interaction that can be achi evegpebcyi fDLT DaLdl
model consi dered. I n particul ar, consensus
i nformation recorded in distat bUlutehaed tfloeldlgoewisn
two tgymelsabialnidetiec mi*ni sti c

Probabilistic coines.epgnrsouocsf aoddgqavamimtekh msnmpl ement at
ofproof ofi adtlameve i ddtoorisndependanstplexi et ectet

4 Throughout this report, a distinction is made bet ween
is in order to capture the |l evel of certainty with wh
updates to be irrevocable or not.
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pending transactions they would I|like to pro
net wor k users.asEsacheosvhéi dwdadhe o atest agreed
the | edger and assesses t heasc hwesldn atsrhaangsaaicnt
rulfesl |l owed by iiheéenetawomk by checking that
assets transferred®®math eamayaopmsacanonpda

state of itehiet hleerd gier t er ms of new valid tran
hol ding bababbkber vawhodaneed to deci @t whet
accefHowever, other validators may imauwereper
me atni yjmen a di fferent ,saentd opfr otpro@mesactthieonlsatt e
user s. I't may then happen that different us.
of the |l edger, each without knowi ng that t
dfif erent set of inforfmadnlomsai dntesuemeageasa
since, starting from a commons padcshdti csoof men evwa

transa(itieonsl edgehesr aipd adtelsgrs agree on a di
Theersistence of isewsahhi escamcsiostsemd T sol uti o
on factors such as network | atency. Users ¢
the | edger as beiangc eargtraeiend rdaeigayeidvhidatily pr obabi
increagestome as new transactions ,auttheal i d
recorsd never certain to reméientemnotethe@angehe t( isre
mi sunderstood concept of immutability bel ow)

Deterministic conise.n@.uactdBygainitdag hmaul t tol er
(PBFT) al gidroi tnhomms require validators to work
pending transast @weach Fopound of vadandalie on,
chosen among a restr.i cTtheids wsheatla dakefb epa lopdator s

the pending transactions Vval ibémnporvdsdeesds etdh aldi:
prearranged guonr usna ddig¥F teies type of consensu
ensures that di fferent batches of trhAnsacti
therefudres out tthheatp odsisfifbeirleinttmawpaget edd| epger
by different cl,ustess ohevaktwatrt&rss for so
and different clusters of val idators tremain
|l eader s. However, only a cluster containing
reach the quorum enabling,amdisdatvione opr d\eic
unaffected as |l ong as wupdattcé usegquesiThecart:
unabl el itdbatvea new transactions when partitior
That means a fork cannot happemevaenrdsneake r e c o
consensus i s achieved, but itth adeelt sea mii mip § 1 ie
consensus requireser aofmi mamudanoaméi ot ovadti ayate
new transaomeohédhmag is not necessary in the
consensus. Moreover, the anmonmong oal Imepsasratgiecsi
5 | $ houe dn dit headt , due to network |l atency, other users may
transactions and agreed on a newer version of the | ed

Updates can only be pr opoisfeodr uinndsetra ncceer,t aiinn tchoen dciatsieo nosf
onl ycert ai n -croenssouunticneg t ask has been performed by the v
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1.3

thdeterministic consenswmsumbeEkgoroift hartedl a lWieadhiotr s
before net woafkf datng wti lé hl at ency of transact.i

Types of participants

Useon$ a DLT application can access the netw
that allow them to read lanidngrtolpeisre holadismagd
the | edger. Al l or some nodes vahi deateasmset w
previously mentioned, by assessing request:
achieve consensus wi t h peer s. Ot her nodes
gatekeeper s, possibly connecting their | egal
used in the DLThaptiedmnm kdi(gieteadbr i dentcietry )i fi

authorities to testi ftyo tihnei tlieagtiet iamatcrya nosfa catniy

With respechtwser accesa DLT network and the
nodes, at Il east three dicdrf ebenit d ¢ gipibfflieodd DL

Unrestrictedresyshbike the original Bitcoin |
other wvirtuahi sy rewric neerstaint yadcnesosr geaytany
role. réstra cted egalitaddi aunsegystceam still [
participation is restricted to idestiriicéedes
tiered snystteomsly resttocidpattfcegadandnaccol
but also introduce separation between the r
the ned wp.r kal | owi ng oanllsyc ts oarsee wasleir dsa tt or s .
Tabl e 1

Access to the network

Restricted ti|Restricted egalit|Unrestricted n

Only identifiqgOnlydentified anfAnynknownusesti
account abluseelentiusesthe DLTPplIJDLT andlagnany
DLT and <can any role
di fferent rol

Source: Pi.nna (2017)

These three di fferent configurwitdemgi nogf i
i mpl i catHiornsst , restricted systems peogaldeg t
accountable for Reigeracwherewsi nnté@setricte
Ter ms and conditions can be defined, in
responsibilities to accoutndmpilreg |efgat henlt at
|l edger by an authoritatei wtni ensetdi haClivomtke 6 s o ¢
50n settl ement i fhiamsalc oné)fl,fi et dcgyt bhe r resilien
Chaptkr

Y Havihgmated numberesoédét vaeécedasarisl dorestrict the numbe

explained in the following section.
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1.4

Transparency anodf Adinsnurtiabbuitl e dt

Di stributed | edger d nc avrhi lutdh exyiatsrieeea o rpdu bil i fcqgr m:
transparent way amacyean pei vwatwd] ddyataaas e
encrypted and only aut hdreineBlde utsrea rss pcaarne naccyc

recorded in diwdasafibrud endfeel detadligreer sof t h®LTi r st
applicatFiudds replication of data all owed eve
transactions submitted by amoysewhed w@asdrcan
net work by deleting or modifying any reason:
| edgeram@héesel of transparency i s unwarran
the confidentiality of data amomtge imaalkieal e pa
trading strategies, | imit price volatility,

| mmut abofiéeyg mentioned among the features o
with a positive or with a negativemamnagedat
by any t eichalolbd igogecgk cahrasiunt,a,balned h eciornt e n't can b
modi fied as fsfaoocn esmd amownt of resources ar
t he DLT model under considerationgcl urdec e s
computational p o weesrt adkned ienl etahterkigoddtayig)r kXo gr al )
reputati oA dommiers inder stearndtimeg wowncept of i
comes from the fact t hat a DLT among wuntrus

incurred by a malicious wuser tampering with
expectedi mMearifng that a ratiowlad reacienotm c &
modi fiyanidt consensus algorithms in the realm
been designed to aolwid\gel atctkatofo bljeegcatlinvaec c ou
t he ptamé¢iamtici pants

The highvalbisdtat@foonofvidf i wo i ntended to make
transactions profitable only irfest heifr nwa lwio
participantagceimbfoorcmeart i on i n t hies epruubnieircatlead
accordingly. Al gorithms derehuasedproofamofat s
decrebbeostassoci atéeddgwert hoperati on by l evy
mi sbehavir auarl ivdlreg i on of illicit transactions
by users of a public | edger. I n r erscterdi cotned
accountabl e l egal entitibesnnefithe améffysiasy cc
resources and aslsedgerr eicordedr mnen. As | ong
can be detected by harmed parties and dispu
judiilcif rameworks, the necessi tyl Ifovosnoomle!l i ¢ |

| ewd!| dcaootnd | d g reteidad pitdyr al t hiosuagyhe arh f ompeagdi ng
of d¢ywleer r édsioluigdincdy data r epl(iscdabtaipoindri n DL
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2.1

2.1.1

Accounts and accaunt
DLT environment

| ntroducti on

The purposehapitethosi dentaidfoy tchoauw dDLaTF f ec t e X
account stmwdtabdegs in view of the omegduwslsaitearsy
and central securitiby dheposiettdrieane n{ CFDNn)a
(SFm)nd the Central 9$Regul aiiesn DeE@ESBRY or

Theotion of fisecuriti eshaparadedt hér oeghowtf (tttf
i ncl udetsr abnostfher ablwei tsheurtihédAes éns e odf 1t)h(ed 4)

revibMardk etFs niamci al I nst rlueneadvis FDPt &&ti vae e
admitted to trattradi og toeaavwdd cttmansferred fo
financi al coll ater al arrangement as defined

2002/ 4AELE€i naftesedtwpthdleabvleber@ecorded i n a ¢
undeArti c2¢f 3CBORandransferablwi theaurtited esens
Articl eo®™MiF) Ohd)l natr eadmi ttedtt @d datardandni gn go r
venue (hereitmafdeab | 6 n emend wersist i Epaogi, f Ted ot he
foll owindoanalkgbfiomcdfhemecurities accounts ir
security af ¢ci@erametl y f or i ssuance, Tandmrssfer,
ai madi deyitnd wlaetphoesrsi bly eqekvablkdrtf ®&L@nhit on
envi rosnimeentecat i on of the secauiridaaaderstbet cal
|l egal f riatmeiwsor&k ,matter of applicable company

Securities accounts (settl ement ac«

Securities accowamtds marneat@i meidheod &.drehfpiyn earaes s ¢
di stfimam i ssuarmsce whalclloouencto r afian g securities
relevantseesu2oh.ahd from registers providir
purpose of natipasdectdDopady | aw

Notion of securities accounts

The |l egal frameworilseappiliicabl enol di ngs and

fragmeitt ellur opean | evel, there is no comprel

® Directive 98/26/EC ofahdeoEutbpe€@ouPRail i ame@® May 199

finality in payment and Oclri@6,eslik)eg.tl1EnEntp.sysd ems

Regul ation (EU) No 909/ 2014 of the European Parliamen
i mproving seceurtitiineg heetEturemean Union and on central
amending Directives 98/ 26/ EC and 2014085L EXU5aAand Regul
28.8.2014, p. 1

irective 2014/ 65/ EU of the EuropeafgOPRP4d4r bhamankeasndia
inanci al instruments and amending Din{®©dtiLvda73002/ 92/
2.6.2014496@)p.. 349
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fifisecurities account 0. I n facti .sthd ulteogayl
ord, contractual conahtthetl egalacoatuant eng
book entries are stild]l embedded in natior

wever, Edleegaaclals define i n f unctafiosneaclurtieriness

o uhh idst t alalsadwss fundamental bd e derfoine sa
ctional perspecti(vieR 8] n€C @R td edsilermausr i A teisc
ount generically as fian account on which
the same Ygpfon) EAmainclial 2Col | atédeafli Dés ec
el evant tahcec oruengti sa seirwhoirc ha cntaoyu nte mai nt ai n
| atefiah whikeh the emyrwhisbmodaetimydes ecur it
| atperroavlii d e d |tad etr radl nd adldgMiidFil ®n | | ammeonntgi on s ,
i Iflianraynci al services, t he fsafekeeping
truments for the account of clients [ é]
the top tier l evel 0. Hence, mai ntenance
vi si oneofsafeelugaepgiing and administration
al f oifwha cchl ideorets not necessarily correspo

the gl obal l evel, Article 1(c) of the UN
I ntermedi Berdv&eBacuti & fESg ,Conovte nyteito ne nt
o )f odecfei nes a securities account as an
ermediary to which securities may be crec

Il ight 0 A M4$ én @ meanbboevres, alg a etehdat s o Ih sctea no f a
urities account , fromliad nf utntce | emalvi Piead
ntenance, by a financi al institution (ac:¢
t records credits and debits of spcuriti
urities accounts exi st tahtr otugpgheb ecvhedi n( wa |
ermedi ari es.

ctions of securities accounts

paradigm of a secantsteyjcaigs idéesunts ftdhratbad
intermedi ary esittaushsrdheaseygyuthateis ir
el f andhitrdees vil 4 suem.pelk wateinons

e issuer and t hsriignhvtess taorrd aosb Irieggaatrido n
ares and bonds

e account provider (fiaranicmt@ér meadikerty
e account hol der (financi al mar ket i
vestor) under a contract for the hol
curities.

- - (n o~
® 5 T T oo T

" pj

rective 2002/ 47/ EC of the European Parliament and o

coll ateral s@dr hna76.86e.n200,2 ,asp.ame3anded by Directive 20009
European Parliament and of the Council of 6 May 2009

fi
ar

The

nality in payment and securities settdieare ndaolslyattesrmes
rangements as regards |i (OKed ,il¢4ss6em80.@andpcr@dit cl a
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Securities accounts fulfillicetreé¢edi bHoldhoewe f u
preci sdlésyd Unkctiisbmdsependent on the applicabl e
considerettapnherhis

First f atntcrtiibount:iingecught EeEswandg from securit

Depending on the applicabl eseepatibonak bhawouh
create or theprsedmrres]l gng with additional per
rights in securities. The content erftrtyhei sen
t o be determined wi t h reference t o t he a |
securities accounts allow also for the acqgl

secursudlecsalsl ati gihdls

Securities account s tmaeys ahpsbosl eeersdib(lien veesd wrris )
exercise their rights Dfelpewidn grgf roodm tchec varpiptlii

framewor k, securities holders may exercise
or allow intermediahies to exercise such ric¢
I n a -torokser hol ding chain, intermedi ari es 1
identity oadfetsbhées®cuoitssuers orermabsiskson i n

exercise of t he rights flowing fromseseecur i
Chae®, sAet sefvicing)

Second fuewmttdeoning ownership rights or inter

Depending on hhtilapw,l itchhdl ®eredit of an i nves
account maintained by a direct i pbsesmsdi any
oomwnership of the securities, or other inte]

Third f umnandfoerrring securities (settlement)

The securities accounts enable an account h
party by debits and credits to securities a

The specific rights conferred to investors
seciuri es accounts depend on applicable | aw,
the obligations that are taken by those in
financial “nstruments.

Regul atory constraints

Account holders are subgrecttraiiondshke vad rtadiresrua g in
smooth functioning of securities aacoonanht s

12

Depending on applicable I aw, collateral might be acqu
by earmarking or control agreements.

¥ Theecast of the Shar ehbilrdect iRightBUDIi 2®LT/i&28 of the
and of the Council of 17 May 2017 amending Directive

l ofte@rm sharehol der engagemen®25PDkxlpeltd2,d 2® 5.mpdbW,e |
border exercise of sharehol dersd rights.

¥ These finabc iamkeeamel y transferabdmar&g&etuiinsiesmemosey un

collective investment under tAraki @MgE ) 2Redd e mf sdBen all ow
CSDR) .

The potenti al i mpadtt i-efsa plomsgt barsmeni sation and on t#
financi al mar ket integration 2.



2.1.2

|l egislation may require intermediaries to p

exer cisharcefhoil gfetrs i n secwriet8heasr e(hdrl tdieal eRi J
DirecIRyeof( provide information abo®t secur.i
At top tier |l evel, CSDs mait mtaiesadbch @r isteicaus i &

subject to the regulatory reqCSbemehbs!l df ke
records and accounts that enable any partic
participant from those of musad f par ttihcei pamttid
omni bus client segregation "Si nindairviedamanlt sc |
apply in the case fionfv eGSO a@ab intgy.i n an

| ssuance account s

The notainomswdnce account is not defined in
From a functionmli spseuwrasnpceectada v ®q u mat is an acc
name of an issuer i npotslksd bbgoks @f wayCSD, cc
requi rsente noAurtt iionfe CEPRhatecuritiesdanddoirhged

traded owebhuommaviengt mi breeaclolryded iilm &a hCSDcase,
CSD actd sisueahcamci ty.

Besi des CSDR regquwineméntre,cotridée ng aiddia i @RI i

natipmnmavi.®Nilonsecurities of the relevant i ss.i
the nhssuaccoumtl, owBi @ah predetermined and in
securities to be issued inenharygrosilaeeent

reference for the amount of securities avail

CSDs have to preyseafvet fAritsimke@B8BR) .e. to
ensure that the number of securities makin
securities issue recorded in the CSDinis equ

® The recast of the SRD, whi®ehJhas Pefder empMembat eBt Ay
ensure that issuing companies have the right to ident
may e xcl ud eshardhalders of companies having their registered office in their territory hold
less than a certain percentage of shares or voting rights which shall not exceed 0.5% (Article 3a of the
SRD). Member States must also ensure that intermediaries transmit without delay from the company
to the shareholders all information required to ensure that the shareholder is able to exercise rights
flowing from its shares (Article 3b of the SRD).

SedArticle 38f(3C3RRd (4)
¥ cf. ArticlCemi(tpBeéelobgahed Regul atii ow eSE dre &D7d 302D

16

that either is a participant in the securities settle
third party or an intermediary that i®parparedi dbypant
another CSD in relation to a securities issue

B Ccf. ArticlComniies)sioofn thed egat ed RefjskbatdmesSIDEU) QIND 7/ 3¢
which provides the core service referred ta (BEUpoOinNnt
No 909/ erelation to a securities issue.

 The CSDR dmeéeeriere with the national |l aw of the Membe
securities and the arrangements ma{ Reai nahg4fhefibhheg
CSBR)However, Article 59 ff. of the RTS on CSD Require
(EU) 2017/392 of 11 November 2016 supplementing Regul
Parl i ament and of the Council wirtdhs roeng aarudt htoor irseagtuil oant,o
supervisory and operational requirements for central
10.3.201-115pp.cdBtains numerous provision on reconcil

The potenti al i mpadtt i-efsa plomsgt barsmeni sation and on t#
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2.1.3

2.2

221

the securities dacceoccuntis@ladfen €hegdret ssecuriti
settl ement system opckemdredi rhbgg drhet C&SDhol di ng

While the issuance account all ows the intr
chain, settlement of aegecuristiayvetstadamsa wthioc
CSD participants to hold securities in the

relevant account providers.

Regi sters

Regi sters are kept by issuers or third part
to actregd sarar, CSDs) , to which this task
ownership or | egal flod dghnrgpo siens soefc umradttii cersa |
in particular for the identification of sec
ri ght sedatttoacthhe securities (i.e. corporate a

Possi ble scenari os under t he ¢
framewor k

At présvent is neither a single DLT nor a
interaction among useJgAfnN iamad yBIif B remeidlrdo n measn
therefore Thegluapta@mmi nes three mai n scena
consequences in terms of account rsdtr uicd uued
in a @@SD..1 a DLT network wused for?® dafhe in
transferabl@. 32@mur i DLEsnetwork dessicamatedaes
settl ement S¥yfsotremsecusiuthesas tradeable sect
i ssued in a dez. .BEmtcdhd 03SSt hese scenari os
i mplications for securities account structu

DLT netwddkesspdriafbbpd3efr the report

DLT net wor k 0 orre csoerictuerch t Ce B

A DLT network fercuratmseestinetds CHD, as i s po
the casd rafdesaebchveri $i ast subject to the regu
t héeéSDRinl egshse net wor kancScSSwit t hiuh e$ he meani ng
2(1)6L0r8EPRse@ad so S2c3didntcthstehe DLT network
not have to ben8®Saingdn attheed ocapseraat or (i f any)
may mmegf iananci d&li namcn@hnelnuditryg the issuer o
Al stoheettl| emenrtul feisnadfi dghenoSKRAppl| }Clhaopnt er

settl emenAl tth mwddDtlsT) cnhhet wor k may possibly op

® gseAarticle 2(1)(11) of the CSDR.

2 searticle 18(2) of the CSDR.
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2.2.2

current EU r egu,l aitans tyb éfIraumejweoatk t o nati onal
company | aws.

Depending specikhiec soliuntcilondi(ng the involveme
parti esvailn dafie pew tr)ammsacssoance ofr securi
mi ght natn exiistkFmetmwoa functi onal vperws pefctt

def i niatsiecruroft i es a cacboouwnet Sépsredwihd eld , t he abse
a financial institution debiting or creditd.i
securities mBeccecuntel ivdhag i on i s performed by

investors in théeloDeéVemet whaetiapmadwkpiieci tl vy
recoglndsgeer sascaoagadount .

Al'l i ntelmd Et ence of a seewmsi ttioesdepeanadumtn t h
participants involved in the DLTfsamewook
concerning t heni sseuiaoce/osfecurities account
i nstruments that can be deplasiotredd nigm ya depe
on ©ODhd modalppadmndabl e national |l aw, the | ega
mi ghssuet rnaocheabl e istenceurli ¢edgear without openi
account at magee&tDt aemdtransactions without usi

DLT net wor k for i nttemr amrad fisserecalbrid et ti telse

A DLT nmit goltko be operated bycmredinhanosalt if
vest msmntj eictmto prudenti al supervision) a
s defArnedliemP2 (CHBRLEIi ther exclusively for
a consortium. The adoption of tDhdsubg ©Ofr
new technol ogy ralnsdseecabtlireei esasewiofig a vi
rresttr gpde processessumgreect e ftfoi ctilcentassessm

o ~ — ~ -
® € - S5 9 S
D

requirements by relevant public authorities.
I hhéeésase, a contractual relationship between
exists, whi ch shoul d be compelre meheedapp¥yi cr
accounting principakemenlthiedingeidotr ieonatlhedef i n|
securities acAoacttounatpplpresvi der woul d be i
intermedi ary who managwhsent e DLST tnheet womlky
i nved.t hhenase of a consortium, the account
through a bi |l astiegrnaeld abgyr tedesnegrnss peci fi ¢ i nt er me
the case of havdé adyd @artteirarh contractual rel ati
bdi kteggwal i fy as a systeBeandoeld .ownsi dered i

To be more hiepecsitf dfunseécwomi ti es accounts cou

that i sotshiemirlr&@mtt Auapr keitncsett he bal ances are
directly in the |l edger or can be computed I
recorded in the | edger. sddends afmgn caspeolmire & i ¢
account s, i . eo.f tohwen eawsihd epn crei g htttsi rodr fiurntlcegrieosnt
settl ement of securities trandgctdiedridme t i @me
settl ement internaliser executes transfer or
The potenti al i mpadtt i-tefsa plomsgt barsmeni sati on
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2.2.3

DLT network daeS$g§nated as a

A DLT network designated as woskeedbtioes s
operated bycam@gdsbt hh £ISDR r ggadrrteincelmatf s1t8H )
CSDR) including mi ni mum <capital requirement
prudenti alTr udSeDss,y sgstean. o p evionad edde st toa kal if ol mal
set of rules governing the relationship bet
Where a CSD operates a DLT networ k, it i s
regul atory requd repteindn tof odmhreirbush cl i ent se
client segregation undfer CBPRIiicg @&n 3BdBPpermnfdo
instance by means of sidechéahmas, awbneablarceéoc
with a main ref erienncteh el ecdagseer . 0o tWhkebwic & ¢ htaé o s ,
tda he addrepastiodrpamiart contract mahnea gs annge a
t okean be assigned to dif fvehroee nwo wlid etcthean nh gw
hol dings segregated.

In the folil otwiimgui swe admong di f ft or eendtdrvea&lIsi da
question of whether a securitiies account exi

Validation by the CSD

Where aasCBP systeml!| omeriadtestdagse r ,uptdlag efsunct i

perfor med byacac osuencturarte teggohtesaf fod c tDéhdss sol ut
refers t o an application of distributed (
corpor,atwlenrse data are managed coll ectively
under the control Sdma hketsamérastirugtures h.
this relatively traditional solution and f
securities marketsi mkit dbawhgacdcsompqionvg deTthe

guestionfwlhet lmeld ega/la pe@mrsipeesc taicvcewant derobst be
affected by the adoption of such technol ogy

|l egacy system, an updated copy bhet@&8PBPattou
(seael so the relevance osfet telniesn fiimat et gt iacdrd r
Secti.on. 1

Val i dation by CSD participants

Whera®LTet wios kused in a designated SSS, t he

updatogpi er | evel accounts by validating new t
outsourcinghsét plhemsenofser vi tleeornweh iscerf viidc easmc
CSDP to third parties. The outsourmatigonal s
compet ent NQMumalreirt vt h(e condition that, inter
depriving the CSD of the systems and contr
fac#séncaCSD remains fully responsible for e

2 separticle 30(1) of the CSDR.

The potenti al i mpadtt i-tefsa lofsg Gm@arseni sation and on t}
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it adlogs not endanger the iint esbtraybsy e of owhre

direct participants. | n addaittiivdrn,galiotid’iitd eossh | i
With regard to the responsibilities towards
onging DLT projects two different possibilit

1. A specific SSS participant i's appointecd

responsi bl e for proposing the walcihdat i c

clientos as sewheheladi nogt her participants
val i dating t hsouwscelt agptdhpetrees .dsint r act ual rel
bet ween a specific SSS participant (el ec
a clientds sescaurd heleisienpcedlifi i addiit$on, t
contractual relationship between the SS
| east in relation to the outsourcing of

SSS participant (el ec teeddmi mi isma&mry ngaltihaee
securities npiogshitt iboen consi dered as provid

to its clientnatiifloasade oavp pdleisc.abl e
2. Each wvalidator can receive update reque
randofmoamy cl i enadaspeniitficcatalon of respor
among validators. Availability of the DL
failure of a specific valida®ds ngbinloidtey v
request |l edgeAs umdat esned above, there
rel athiigpn bet ween each h&388dperptivaKkiaepdhatt o r()
d the SSS operator. However, in that
|l ati onship between a <client and speci

ting solely on bekaldi ngfthkekeDaperafon
e single entityseoetticnpgnetolhe pprmag€d@Dng
cess to taretd me tpvroa ki) deirn forfassturcuhct ur e c
nsidered as being the actualvadodaunt p

o @ o T o
o O T O ® S O D

Val i dation by end investors

Anot her optompemoide!| a whelrley a CSD provides the
end investors validate | edger updatwhse.r eSuch
there is no delegation ofChapbenrebeonsfisbjpet it
settl emenandhenrad itthyee ,CSD rul es recognjse end
i . et.thaarse of fAdirect holdingd or transparent

onfynanci al institution involved, the CSD m:¢
admini strator of securities accounts in the
account in the | egal sense would nevertheles

framewor k tthnatt hapeimi es

B ) pid

The potenti al i mpadtt i-tefsa thlomsgt dmar sneni sati on a
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2.25

DLEnabled processes

Leaving aside potentially applicable regul at
scenarios could materialise
A An issuer i ssdiierseicadyurai tdiest ri buted | ed

possible nationadt eomny Eueg Dtpreiant iremgs |
A Access lteodgtehde val i dati oar difs tirtisb ua eerdt eannio
| i miathnedd aut mor iusndd mi t ed number of nodes
respectively to restricted. or unrestrict
A I nvesftiorsst sreeccueriiviei es frfomamheé sissishwyermagen
meansdiocsft ri buupdat edger
A The investors qualify as shareholders w
t he DLT are transferred t o t he shar ehc
system
A The possiitn otnhe di sd oulbelgtaeldl yl eodugeelri fy as
Aibondsodo or any oythteat ttylpe igd sdeegre wirddidnuge do
applicabl e | aw.

Whet her deédisroplsliean i s not di scussed. 't shoi
postbBeofWwbbhlal | enges:

A forayments in fiat currency outside a DL
the securities delivery instruction ente
cash payment that needs to be i(rgeeocab
al Chapde

A col | atheartali s provided without title tran
security financi al cbChaheedentiemridefaibhec
in a distributed | edger.

Al thoughs technolfwmgi caalCSyD fogegiablliem gmaeDLT n
the regulatory requirement to offer the opti
i ndividual client segpegafi difi ;agdeorun@SBR,r urc
built out ofasirdechaitn omsedn to be assessed
operates the sidechains (CSD or dibdechaipmart.i
participants are also CSD participants.

Chall emdgespmortunities
Should DLTs be used widely in financi al mar k
but a number wofubdaodh btel. pagescul ar, it is to be

DLT operators could meet regul ator,prrequiren
custody and oshd fi gkdtespEmeyi ng on the DLT model

DLTs al sdhepdoédadiwicnhganlallenges

A For payments in fiat noceurwoerkc yu sceudt sfiodre se
settl,emeéemht I i nk mu st be mad e bet ween
instruction entered into the distribute

The potenti al i mpadtt i-tefsa plomsgt barsmeni sati on
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needs to be irrevocabl yl nitregstopectadd | ang
systems and t he prov-veir emsmeht saktet lderhe
woul d be crucial in this respect.

As regards the prokesaompulad mecnotlal Baltdenr ad f,
net wethloud at er whee her a p odsiisttiroinbuit ed al e

constitutes full title or an dti hoer, ft direre
positions net wohoek| DL Thkbedr eoogni sed as ¢
under the applicable | aw.

potenti al i mpadtt i-tefsa plomsgt barsmeni sati on



3.1

3.1.1

| ssuance of securiti e

| ntroducti on

Theshaptetrst outaddress questions ned awhcroausl dwh a't
pl dy ssuanceegarco oesss ,tamel BB et her currsent EU
domestic | egislation and currtemeambtuci mleasy tpl
rol es

Regul atory environment

The i ssuance process acambibratdefni nefd Eet h
operati onmdntag rtamayte enabl es i ssuerisustumldryeat
t o satwiisufnydi ngi amededsake t hem avail able for se
Many | egal arrangements related to the proc
are governed by, Wwtelke scodcanpeptiaiytciasb | e Fdhshe s
applies to the steps an issuer needs to per:
is valid, as wel |l asstaoadtbecdefinesi ol doér

rights and obl igattd ommrse nMdte stekarampni sed at EU

Neverthefesm an oper atti dredals ts,tsasnudmaecientof sec
assumed gh degree of automation thanks to ¢t}
booekntry foemtrYBos&curi tdieds nade blye pattliegec!l e 2
Il nsol vency?®®&sfgiunandioanl instruments, the titl
entries in a register or account maintained

UndArticlbé B88BR ssuers of transferable secur
to trading or traded on trading venues shc¢

representedtiry bookn, either as a direct iss
as a subsequent27immobilisation.

I mhis regard, it is worth noting that tthlee E
the process for i mmobil itshaet ilcemg/ad e neaftfeercitaloifs

*» Theompanyapgmiwi cahifsuéo may not be the only relevant o

i ssuanchee ngaoyv erned by the | aw chosefieebyditsheecliessa®rl) |
the CSDR, which requires Member Statesthe commanatate
similar | aw of the MémeeseStuat ¢i esdhapetvyiontsadns deart ed
i ssuance

s
% Regulation (EU) h®0Eurdps&an Parliament and of the Cour
insolvency proceedings i(7r@) .L 141, 5.6.2015, pp. 19

% This definition i s Inilsioriv®engtuyli ent isocno,p eb utto itthecan be wuse
point of avhebws eméea more -wiehherddéf ERJi ti on.

7 This requirement applies from January 2023 for new
transferablendsAetuci eoR{AQYIB Y e mat er i admesaends ftchrem f act t
finansitaluméamts existenoamlyy resornmfbdkc!| Jrok € GIREBR
i mmobi liissadefoinned as fAthe act of concentrating the

I o
way that enables subsequenéntrwoasfer to be made by bo

The potenti al i mpadtt i-efsa plomsgt barsmeni sation and on t#
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3.1.2

booeknt ries, which may vary from countroy to c
the credit of the securities to the securit
the book of account or the securities accou
of | aswnarpuel eadopt ed.

Further to mandatory emdpnyrsfeoAt aibé o€ E®PR2 )b ook
requires that i ssuance of transferabbe secu
recorded in a CSD on or before the intende
i ssuance in a CSD ensures thatn tbrea nsseatcttlieodn si
securities setal amémwssy htee®@SDi t o safeguard
i ssueolmparimegcdrhdes it maint dionwdi tdhfe tsheec uirsistui:e
account balances held at the wlSibheb yb rpeaak d ocwn
of intraday transfers perfor med through t
procedur e) ; finally, recording of the issua
settl ement date ensures smooth trans,ition
miitgati ng del ays in the settlement of second
steps i ntvlod viedsuiaince process.

Overview of the standard issuance |
The f ol | owidnegs corti¢beevsimaw ket practice for the
of seegriitn RorCSPDecurities traded on tradin
recording in a CSD are mandated by EU regul

are driven by doPwecsutliicarrieeguelsatiinont.hi s area ;
regi mes forocesda®pedrpti sgf mddéferent entit
in the process.

St epsetup of relevant data related t
I n s e cduartiat bi aesse

The operational process whereby a security
includes the introduction of the new securi
The datsabhaudledc! ude the following mandatory

Securfideesi fication Number (ISI28I\L)egcafI tEme i t i
ldentifier (L%dt)heof stelceiri ss5esrreference dat
validation of settlement instructions, repol
or md od g according stucchCS&bBorrtu| ajng ,name
cl assi foiffciantaimoenis & Ir ,ucroeumtd fi § s U anwcrer edrecmyo mi nat i on,
i ssue,fdataé mat(wrietrye ddppet tcladmEptf ptcyepeamount
orunidtmé ni mummerefttwhleer e apgprndetabll emen{ wimad ¢ i pl
applicabl e).

% |BNs are the internationally recognised codes that u

issued in accordance with the international standard

® TheEl ixharabter reference code to uni cqueleyngiadyentiinf y

financi al transactions and associated reference data

The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
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St pseup of i ssuance account or equ
mechani sm

The recording of temd riysdwamce si nusbuadK y per f

use of an issuanicetraccwueas ,t wd hedduwrtietrimed i ia
hol ding chain. The issuance is represented
account tetahte reexcaocrtd number and amoumadef se
available in theé settlement system.

The bab&ndessuance could be wupdated tdsatresu
increases otheeameasesor the numbereof. sect
capital increase/reduction, botnaush,liestsué, r
through pr ocesksueps acald oeadibkima it e me nt osfi ntrans.
secur igteineesrnabisl yal | tolwe di ancaoertcept for some p
mar ket transactions wunder certain operation:

Settl ement of a securities tramnispanti oac hawprm
where the CSD records the amounts of secur.i
transferred by means o¢hreelredant daddimeunnteo.ored :

in the ghewypitduws i ssuance account i s i nstru
mai ntenance of the integritbhy ofheadtGESDhgsiue, a
i ssuernc&Pdcity int hrhowgh oartepceotnicoipliicecteidaunm e

ensuring that the number of securities debi
equat hntuomber of securities booked on investo

According to the relevamtypdemestifcnanamaivoi
reconciliatésmay proeceldvuee ot her entities sucl
agents ordecpoonsmotnor i es

St 8per ediotfi nsgecuri ties i ssued on i nv
accounts

There are two different operational model s
creditirmgi ®scwn s esafr itth eesi mvcecsotuonrts

In the first model , securities are debited
credited onofhéehacepaulhhecipamnrtespondi ng cash
t hiessuer a(rigfet doinejdar W asbhy using a cash accoun
withe issuance securities account.

Under t he second model , securities ar e tr e
i ssuance account to a distribution account
distributionsameowaBstodsheecrirhieti es account hel

but it is usadsemiduwePnftdirsttrhiebuti on of new i ss

% |ssuers and/ emay ssluect atgenhave a new account per issu
i ssuance account for multiple issues.

The potenti al i mpadtt i-efsa plomsgt barsmeni sation and on t#
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3.2

this <case, settl ement of pri mary market tor
di stribution sedturei taicecso lpamrctorbdaal]ittplﬂaeentds

Th€SDR requires the primary settlement to ¢
settl ement confirmation. In the current env
to credit participants6 accounts prior to ¢t
I f ther idees not decide to be l|listeenbdbnya t|
form is governedl ébgyi stihach me@wme £t i d n t his con
|l egislation wuswually requires that demateri
aut hori sedidrympstciatt |y a CSD. The analysis of

any possi bl ehbBUTheéinmptaackte nati onal specificit
For t he purposes of comparison wi t hi nsubse
Sect3d.phi gure 1 aprhowihdesevel representation o
process for transferable securities:
Figure 1
Wor kfl ow of the issuance process
Securities issued in a CSD
Issuance request
Issuer l
Capture
security DVP:
details Debit issuance
+ account
Creditinvestor
Set-up of DVP or FOP account
issuance 3 . i§suancet0 DVP-
Issuer CSD o ecount N\ investor? Debit distribution|
ot FOP: account
l’ ) FOP | pebitissuance I Creditinvestor
. L account account
Initiate Recelve status Credit distribution;
maintenance of advice account
security in T2S
. Securities
Static data
. P~—> reference
Tzs mgmt service data service
| mpact of potenti al DLT adopt.
Regardi mptemhei al i mpact for securities iss|
showledot ed that the notary function and rec

to investor

protection.

® Thisecomadels

manager) to
|l ead manager
The potenti al

financi al mar

oime t iunseesivh e rt éh e
coordinate
or underwriter.

i mpadtt i-tefsa loms
ket i ntegration

i ssuer
,t hteo tpdl peecrukinsetnrti boudt iscerc uad ctduerst i

Thessedf CHEOBI

has appo

dharmeni sati on

onmnst aee

inted an i
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of gedcues traded obuttriadi woulvénbes possi bl e
entities to use DLT technology to perform ¢t

|l aw applicable tocétaisw shpecrktlevastsejurisd)
above, the issuance is wusually represented
account that records the exact number and al
be available in thef ssatatnldieetpgai tmas ys tseerhd | e me
considered, sRploaduelyn be used to record th
amount of securities i spruedgr ammetdh tsomairrmp |ceon
busi ness upodgaitce sasnbdaen.cge. i n fclhhe poamoéreefact

Recokredepi mgcafitiesn hal diegsi buted | edger r

guestions, om hgparlteigcadl aenf orceability and s
|l edgeranPLmcbeetdawtfabase management and trans
t osod’lat hemnt mAamangement per se, the answers t
depend obL Tlso was ed and by whom.DLITn nenwes kKisi
uni dennbfileed ar e collectively armedpoumdi dlad i
transact Nbegalbpbeansgsponsibility for reconcil
withntimeer tot athamount,odfort hhmmniagsmg any p
di screpanci es wi it hignav evsittedwsostt @ nppi @atl e ctho r b € 0 mi
overcome in a newow kdht eids sileT CisOsneptravy dan
registratiannd fruenntagisngionsgs i bl e and | i ¥ble for |
Restricted | edgers, to the extent that they
conduct rul es, coul d either be compl ement a
monitoring pfeirfaomrcrieadl bryar kedrc o mpf dasitbbluxct ar ke

changes drngamhesati on of hemarok etss 8 mmjde c t to
applicable.national Il aw

| mpact on current processes

STEPsetup of a security

DLsIdo not remevgei tthmentmessagi ng, whi ch nee
standardi sed as everurniinc atridemr d@mo g | @auwt cmoartme
such as smaft SOorRt00O2&t swmoul d seem to be the
apply to DLT deMdIlooysmeonpte na sp atr ttwdsceirp act o nonmu nfirto
(key for DLT) along with tihghhamges pameejdus E
from a business poiantf téduenew safmdr eldee as e

justified (governance of updatest wgit@s key d

2 Recokeeping and valpirbatiidend métah adshléTd abe amgeenesndd agal

acquisition and disposition rules appliacalmihgeiment he r
chooses to locate itself.

#® Smart cont,r abcyt srmdntsuesrte .nt er act wot h ugeokvheerrnnaanic ed aatnad, st anc

ondepl oyment of smart wowltd alte. e q@wilreesd i n DLT
% Settp of a securitymist thempi2ys 0 a20f02x2m st andar ds .
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toptbéurrent | SO 20022 concepts oaurbruesnicnye s
codes, couahdefcodeson of a payment, new cCC
defined.

T2S requirescuwrireiliatse d st atpjsicn cdl autdaningie mau m
settlemégmMSUuUniveal ue which defines the mini mt
security f orDLsbeatstesde meshniaoyn bring benefits i
flexibility toswchanags8 Ust ati c dat a

SO definitions coul d DhheEpexti éndedc pneepiky

|l ever agicthgi cal 6 8@ wrhii tctheehasvit iieon mechani s
tandard business justifi catcithhhangeos.umemtadd,i
here are some | SO 20022 concepts or busine

ense to replace wheaDdeBhvhnr og nreametleye sc y n
odeount rydefoidrist i on, o fcnodmnpoany nreenfte.Meer cles el at a
of SO 20022 to devetllopr &ft@mst appaogsi at e.

o o ~+ n

Records in a distributed | edger are based or
characters. Ther efeoacer,ded ddrgid adw osatd rglie bhuat veed al
new requfi oae ncernytpt ographic hash that is not

setpEmbeddi ng the current required referenc
possible wunder the practice of assigning s
net work with specific embedded reference dat

Should a CSD operate a DLcTalleg woatki,ornal icony
to determine whether the digitisation of sec

Il particukawil]l be crucial to determine the |
whet her they | egallyogualify as securities
The functi ont hoat esnescuuriintgi es are brought in
i ssdreecgui rements does not need to take pl ac
oflfedger control function that all ows the
sectuirds data, which need to be r escudirsdeegdu einnt t
st efph.er ef drheere are no practical i mpedi ment s
a Démvirowimemtr eacher d ntta oducti on of an issue
The wuriergemeont captur e i ssuatnhcees sdueetraidasn flreo mf

i ndependent I byeidhfmgta o dinecdewe hol di ng chai n.

® Most T2S CSDs haveabtehonbbCEOUhas $et0ltemes uvdlnge tthato.
securities transformations can be settled without <cre
claimed bilaterally amongst participants. Each invest
across T2S mar ket s,entthuwsp plredaacihregs teos echi fwligrhi n singl e (
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STEP: -8ptof I ssuance account or eqglt
mechani sm

Scenartradbisecurfties

Under current EW& alslgecluathiteliees recorded i n a
Therefore, a DLT network woludwie needetdoshbeuc
all owing the CSD to,ipedfudimgi tenstiuhaoagi adrhs
i ssueThad kappen by means of a sthiesmsdaadce ec
account bal ance Waddhoumtt ebanleanaes esernt rgi ven
nature of distdirrbotky | adgbdwrtetherltdenabbsorCaal
of the pritwmaars dhatriken .

The maintenance of ao ubt osoi kdkee etph en gd isgytsrtiebmotr edd
the amount of securities related to a part
obvi ous spMaoibnlteasiuncehm gpar ate record thwitthkan

the | edger could provide an additional |l ayer
operati &nal risk.

The private key to modify the number of as !
would need to remain undere.tgythee d s8&bureah nGb f t
thus the T2S construct of i ssuerias@€8bnts r
coul dabetained

la) Single issuer CSD

An
po
di

bu

CSD could use a DLT internally by settir
nti al i mprovements in terms of cyber r
tri butest dredagletresrnati ve way to record se:
i peocesses and regul ation does not seem

n n ~+<
D

Another possibility is that a CSD all ows it
to find colnesdkoerusupdiatiesses a number of cavezé
settlemeavocabil, teyselaledassirnal i sgtion of CSD
that are addrcehsaspetderisn odt Ighre ci friepalrity, a CSD
internal l ynealwoaws otfhepoarrtdacdrplantlse settl emer
transcsmacrn ithe | edger to enhance the notary fu

% The terambAeécadetiesd is used throughout the note for
Artic(44y(df), MihFileDd hdt € ed ttorddedimrg a@rtrading venue.

I't cannotdetetleatc|l applicable | amay eaqwiorme tMeenbreai rStt ent a&r
separate issuance account to substantiate the | egal |
the issuer CSD.

The -spptof issuance or dis¢eceéedauadipynumadeoubdtB. i dewmertt hel
possible to initially credit securities to the addres
them to the respective addresses of securities holder

37

38
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Figure 2
Single CSD issuing on distributed | edger
Single Issuer CSD
ISSUEI’ Issuance request
v
Capture
security
details
y
Register Create DVP:
Issuer CSD i::ﬁ:;:;esn ——> distribution F—> DRgiCE::l:Lll)l:Jtlion Netted settlement
distributed ledger account CR investoraccount
v
Investor/ Validated node | Bilateral DLT
Custodian for:i‘gf_ﬁem | settlement
1b) Mulil sspée CSDs
A DLT <could be used by di fferent CSDs i n
i ssuance of securities ©SdsbeSeméi foamrossr
governance would be necessary and a common
outcome of the primary transacti on, on an
mai ntai ned by a single security maSiDrst.ai ni n
Foll owing the allocation of the securities
validate the settl ement of primary market t
the cash proceeds from the sale of the new
secersi fior further distribution down the hol
Scenarromt Raadbelsecuri ties
2a) -Naleabsleecurities issued via financi al ins
For ndaalsleecur EWrieegsu,l ati on does not mandate t
the book of a CSD. The topjand si sas umantctee ri no
entry form i s ap@V e rcraddfebgnnadt W @rnka.l
The anaDLFTi smphotkaen be condbegtoeud teroyu n tFriyn an
institutions otih®esud haeac ([CISIDtsi e€esa,n al so i n a I
possibility is provided by tlme tappsl i cambtl ext
anal p$bOLsT | mparcd-tsda& absleecur i ti est h(ei nicslwhudei naf
shoul d ensur e t he uienshegitidhtkye ofnt erhast d do@m®EA t
speci ficities.
The potenti al i mpadtt i-tefsa plomsgt barsmeni sati on d on tl
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2b) -Nowmdbelsecurities issued directly by the i

Not wi t hstthaen dd eimgme n2 &3 bwwkee e iposai bi l ity that
may ssue t meihr adesaebcl veriimdiest ri but eQuidredmgtelry,
fathatri ousaraecetqourisr ed to facilitatestileastuanc:e
there is a de facto minimum issuance size be
raise funds via bEecuhitiideisdiyit stsyupainccad. of a d
were totheducaeange of institutions involved
associ at edc ocud sdt spanedgierotr t u rsintaya h @nerd i -8 imz e d
enter p®MEtte rfais&@ncing. Therae rweoquulidr esnteinlt | f &
institution carrying out the notary functio
the integrity of the issuance, and there is
determining t he status iaof ds s tlueidbguddriessie cstet t
i ssuance, att rleedaesa b Ifeors encounr i ti es, can be a

speci fic jurisdictions.

Figure 3
|l ssuance on distribatdedbl edgercufotiesen

Non-tradeable Securities

Capture Regisl.t'er Cryptographic
Issuer r‘;sﬁl::::;nt —_— security ey Securities  L__o hash and
q details | |ssuanceon transfer
distributed ledger
|nVeSt0r Receive securities W
Validatornode |
NOtary for settlement |,
function ondistributed [~
ledger /

STEBcrediofi nsgecuritieaveistoueasdpamti c
account s

Wh et hieni ti al credit of securities to the add
participants may bugofpriesenamte, ot hei steti buti
strictly necessary umdern L TDL TS eecnuvriirtoi nense nits
becrediditeectly to investor/ participant accou
of a rodtchoer damount of securities rexiagttes to
satisfy notary f ulnhcits ommbsr atgi utihr etmheent caunrdr e n' t
regul atory framewor k, which involve the ini
i ssuer CSD.

The potenti al i mpadtt i-tefsa thlomsgg dar sneni sati on a
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3.3.2

DLEnabled processes

Doubelnet r gi mghery accounting

Some distributed | edgemtsr yd ob onookik e espie mydroglob | e
bookkeeapitmg cryptogr @phckacl | Isq mésitgoesn t he r ol e

i ssuance or distribution account. A paralle
hol dings in a DLT etXiTOamndemtonbasedr son(acc
physi cal objects (apeskitfsiied omwmbea mwmre phys
introduced in the first container (assets i
be moved to all connected cont ainmdemothii .nag. it

the first one.

Notary checks on the ctohiesssupan danoae tb etfw eseen
t he i ssuance account and the total amount
accounts areéeénsbhStiaphpyedlae ramphptcogqguar ant ee
security can be added to or subtr acstheodulfdr om
ensure thattthaespctpieean messages) connecting
(accounts) do not allow anythitmeg t6dsgebniten
been determined by the operator.

The correct per faoaunammat eodf nsoutcahr y f uncti on
any participant (in public DLTs) or at |l eas
private DLTs) at any time and,shodead dlyl, et he
amend any unwar raat mdy ami ¢ t ankhea t happens i
reconciliation processes. Governance is th
proper handling of operational ri sk.
Digftabnececi al assets (native) Vvs. DI
I'n all cases of itbhegalkenanutdeol edglkens as
and obligations associated with their wuse a
applicable national l egal fr ameowdrdk.s eWhigr d i1

needs to be deter mi nerdr emshped rhdeern cteh elr eet wese na ac
and thworrleal sexcrud ibh) eshe rights represented

rights iwortlhde sreecaulhr@atsiee so.fd ingaatsisveet s |, it is de
whet hedi gihtealet s coul d be | egally irGecemghhseec
regul atory constraints relaseamtca hiesd eangee
only be operable if the | ogradc dradwe dr eccrno gtnh es e
gualify as fnfmoesewrbil tei esdqguri ti gsed,canidshbhato,
credits/debits on the distributed |T®eldger C .
possibility to i slsaudkegreerpne sae ndtiasttiroinbsut®fd s ec
recorealede whiesr eequalalt y e matoif@apapll i cabl e | aw. L
har moni sation with regard to immobilisation
t hree are questfiecanssi bd V eEtuyt dogfe aan pesmsuance proc

-

egardiph@acthef tihteawmedramdhhehi ssue woul d take

The potenti al i mpadtt i-tefsa plomsgt barsmeni sati on
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3.3.3

DLT for issuance (settlement out of

An issuance service via DLT could be offer
i nvol ving on t he ot her si de any direct bt
parti ci pnatnetrsme dii.aer.i eis and i nvestors.
Chall enges and opportunities

Opportunities

In the case of DLT adoptioncompatwihlkelhei s s
applicable | aw:
T iits possi blweo utbhda tu sEldTiseg 1 e 0 stohliestsiu@am cfeo ro f
specific produtcdlses hpltacerirenanyi neffici
T tranisfietr uacntdi oenrsr i ¢ hme ntwotuof dtorwmel@red bt a
ti me.

Chall enges

T I1SO 20022 is reganyedbfTed cotpymeeime T2S
pl at ft oodI3(0 message types). DLT currentl
of technical approaches which would mal
coul d therefore represent a regression
messaging harmoni sation

T The | onghartsdlde aldSD2 2i0@pl| ement ati on refl ec

chall enge and transition period required
T Reali me and transparent reconciliation
ensure the integrity of the issue if ho
distridged and in more traditional reco
T National appsi oédblpei mawy i mportance to

DLT network can be used for securities i
T A situatiocowmerwhtehreefli infaenaysalres,metnrtaspiparde
tradonawosli doseed t.o be avoided

The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
financi al mar ket integration .



4.1

41.1

DvP and avail abil ity
di stri buted | edger s

| ntroducti on

The objective of this chapter is to provide
i n distributed |l edgers and theriat i antbeent i al
succesbéuladopti emmpotr BHT ng arrangemeats wi
i nst damad principal ricolkstamnmd akeplbod dtetden twi t h
failure of a counterparty to meet its obli
mi ni mum, a form of DvP wild.l t hen be requir
Securititeadpoxatrramgemesntrs bwi et Lt bdgefsosre re
abtyito offset obligations withwidashwhiasrhd t
can be achi esewend tcheep e @ @wroidieilc used.heWhi lar e
conceptually pasyialplipegtoynt st roduci ngDLdash i
systeamepti onatpdesa thishpapenl m of areetr al
at the sole discretainadn tofi scermrpral dobasksnot
particular solution.

Delivery versus payment

DvP settlement | inks a transfer wdy stelcaitr i &t e
delivery of securities occurs if and only i
and «wviecaelaiiss generally seen asofaddrieffsect i\

principalawadiakssi agatpant wbiedpaene curnsadcetsi otnr a
transfer the asset t hey commi tbted di hteeo aas stert a c
they expect to receive (cash or securities)
opposite direction.

I'n April 2012, the Committee obhurPayné CP{l a
previously known as the Committee on Paymen
and t he Technical IQotnemintattel ezantaif o hPdrgamiit i es

Commi s s(iloOSSCOc hni cal )Pommi shee the APrincipl
mar kdtraismhruct urGSs@OLRAMI Thi s doctumenuas e uagfg
DvP setttdteateinngf n[fadl | isettl es transactions
settlement of two |inked obligations (for e
principal risk by conditioning the final S ¢
settl ement Bfin&iepbeéeher o (

Undarti l7ef 3@8BRalslecurities transactions ag

direct participants in a securities settlem
in that securities settl eméentbasy stoem shall I
The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
financi al mar ket integration 4.



4.1.2

Even beyamdwme hei npegdl| atory requirements, whi
the case of CSDs, ma rbkele it ktgalagrguicriepaaat Sowmmud fd
order to accept the use of a DLT in any formn

DvP model s seadrkewntliIsepcurities settl emdirit sy
bet ween some form of <credit extension and p
to note that DvP can be dcgheveldeeseauwheine
transaction areuhotnpodekegsbdliagmead netted
a single position and settled *®athetbasentec
conceptsebfl ement cyas$eonisetichaemditelpr i nci pl e

technol ogi cal i nnovhteohohmst mgdeei s epbksinel
of netting by allowing intraday settl ement &
Centr al bank money and commerci al I
DvP alone is not sufficient to eliminate al

di schaogeserparties from their contractual (
be settled by means of two different types

1) central ba@G&BMieney c(l aim on the central
currency in which the payment is denomin
2) commerbank!| mothoeB)M i s a cl aim on any ot her

Posgtr amer ket s are used to adopt models based
on variolie.pbhetaesdclUoremolytitransacti ons an
time zone of tratdiowglpaa tpay mamtt si.n ACoBM di s
from | egal asblkiogatt iacsoxnfliynapayments in CeBM
securities seller fobyomt hehei mgtsikt uotfi odve ftahualtt
payment and is hol di ntgt Itenea sctatsahk eenvTiepne aaéf & Mlrs
suggestCeBWMashoul d be uswmbHerne preddt ieen®dIint and
Prinehple

The European Centr al Bank @EECB)i phses i mptlt e
mar ket i nf rPaFsM)ispatymeeas @Gystmermans of Tahirsegul a
has direct relevance for securitartsyptircaanlslayc
used for the settlement ofSItRiBegua¥bi begs Ar
that:

o

1. A SIPS opersatded spaymemgs one euro shal
settl ement tcekdg apl daeki money

® For a detailed des cmmoidpetliso n( i@ e s ginf eptr seamce DvePt pl eas e

referreporhepr odBwun&d odfy Itnhter na,tDiednaler§Jetvter smsntpay men
securities settle@ment: siyswwvemg/ cpmi)/l publ / d06. pdf

“ Regulation of the European Central Bankr ¢ GujernNos 795/ 2
for systemically important (hylmeht7 syp3 .82 (ELB/ 014/

The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
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2. A SIPS oper-atdedspty mesnigdsetdwop aoynneent s i n ¢
ot her than euro shallerrthstualke dgclemlttarchd nidbha n &

money where practi.cable and availabl e
3. | f central bank money is not used, a SI
settl ements takeetptllaecree nus iansgs ed with ittt

l'iquidity risk

4, I f mendetttalkees pl ace in commerci al bank m
monitor, manage, and riisnkg armriediing afnrdo rh i tgh
settl ement[ é&lanks

5. I f a SI'PS operator conduct s money sett
mi ni mngde strictly control .its credit and |
6 . | f a settlement takes place in commerci e
agreements with any commerci al settl ement

(awhetnransfers on the bonoeknst obfa nikrsd iavried ueaxl p €
occur ;

(b) that trahisfalr swhere ¢fof dbet ed

(c) t hat f unds trdeecacbalsee d oehabhk Besstebhbkée by
end of the day. o

Undenmt iddl le) f Cs®Ria CsSbbaddttl e, whenever pr a

available, the cash |l eg of the securities t
central banka. Ot her wi se, when thiwndoeprt i on
Recitat @8BPRa CSD should beughl eactouséett lope
with a credit institution established under

a specific authorisation procedure and prude

For the settl ement of securities tramksacti ol
can be ditvhrdeaal ni ctad egori es

1) Undeéehe fAinter facedmmumidedti on protocol
settl ement at the CSD and cash settd | emen

be li(nkeadliti onal DvP model)

2) Under itnhtee gofi ame d ele CSD <can operat e i ts
dedicated cawhi cakcncaciummtpart of the CeBM p
only from a | egal point of view

3) T2%as a uniogueprvwy Rliing CamdBel,yy usi ng t he
Airevems e gomatdeed | N T2S, CSDs out source th

their securities accoiuinnh st etaod tohfe cceemttrra
outsourcing the management of their cast
the T2S platform is operated by ithesEur
accounts remain | egmpdadtyi atSlx.tiibug ed t o ea

The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
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4.2

42.1

| mpact of potenti al DLT adopti

| mpact on current processes

Delivery versus payment

DvP aiDhb BEnviroinsmenatraightforward when the sec
|l eg are sestaneed edigetrheand are governed by t

when settl ement in two different |l edgers ¢
escrow s'rLglc ateyspi emsiye DvP by keeping a |leg
pending (i.e. eatrhmearr kleedg) iusntrieladiyhef cor settl e
Di fferent DvP models can therefore be i mpl

procedures executed outside the distributed
smar t contracts that are encodctemdd i hot bet tlle
transadtaeiotntser goboblsesr wiers ¢ ed -aartr apged i nter\
Synchronisation of t he busi neisbsothho-balsTe o f al
and -Dbbhaséds of key Thrippeahande.me zones nee
cat er eggdi vfeonrc u rhrpdondttr asdyest ems do not work on a
(see CHapteettl|l emesnt schedul e

Use of central bank money

DLTsol uti ons i n -tsreacdwinigt i ehspv pw sttoamil er otro t he
efficiency of CeBM payment duergrsenitnl ys epcruorcietsi:
the Eurosystem iiifmasttbetumeage of functi on

currsemltonsiieoo gervice | evels and liquidity sa
autocol |l atbaaki batnodevel oped to meet the ¢
their prospWheieas uskee sj oint management of

i nfrastructurmreks biyn ceemeanalurdant dgtati on wou
unaf fecdry thggchnol ogiomsli delfdiwfoeud d probably
needed to ensure that technol ogi cal i nnova
beneficial

| fa DLTsol uwweoe topbed aflior t he bookkeeping (

advantages that DvP settl ement in CeBM brir
justal Fefl ect inanksi Q@B Mr avail able on a idgistri
coul duskedi dil it i ¢« hassuwmwendg nbet waen t hieesDLT s

settl ement syst ebl TanGQe BM rpgaynsevinto hsbybset e¢m  yi el
the same safety and efficiency gains.

“ An escrow ser vifceero mii btme maedeoanas token to be i mmobili

di stributed | edger until another transaction (or toke
|l edgaich as a sidechain.

The potenti al i mpadtt i-tefsa hlomsgt dar smeni sati on a
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4.2.2

Some solutions are under devedDaegmeéeretchnol bgt
with a vi ewbuRP sdtltolwement to take place on
di fferent technolopegirad.i oHmpd e vcaars,k otnhse of such
have ykreé a®wcertained and might favour t he
approach where the usamne ftoec hrheel osgeyt tilsement ¢
l'ittle evidence ohaenabrt le intsob popaubgentt mar ket part
are actively engagpedsi bhi hssgssing

Access to the system

Rul es goverrionga ascectetslsemengr sgtsltemf onat t €5 s
efficiency. The adoption of unrestricted DLT
to become a user of the distributed | edger
td& absleecur Thi es.asse bsamerdit iosnlet hi ssue of us
accountiaknbywdwrust omer (KY@pnayadundeting (AN

provi §$ibunts also on the i mpact of open acece
consensus processes used in the I edger. Un
adoptieosns oeff fli ci ent wvalidation processes, wh

mar k stug g etshtastheul e omii glhdeew sufficient t o enf
behaviour.

I n any country or tor€CeBbyaaceant aciceshki mit
of imsiimasnly |licensed banks and so'enyanci | |
weakening of such eligibility rules would h:
banks fr otmaliepgediiftocmt sl endi ng capaciatnyd iom t h
the cohdmonhebar yalpoonwd dwirt r i sk, ianlpll i efatwlhhinsh
need to be® assessed

DLEnabled processes

The following stylisedamadenlgs poamtbé&eous ae fd:
of money denomi nated in lvé g dcwalc elncd®mciae s
di stributed | edger.

Commercial bank money

|l fhe <cash exchangedwemeoa [QleBMnpet woriks Il i kel
participants would want to conveThiwsukdt cac
require institutions with CeBM accounts to

2 See Articlé@snestanBhidefi neopé GanhtcBasllaf 5 December 2012

om TrRwmrsopean Aut-bmamee&r Bsal settl ement TEAXRGETS2s Transf
(recast) (OJ L 30, 30.1.2013, p. 1) .

Se8peech by YWwegiMears®Bhase Money: an pesepsm@OtL&from t
avail aabltesat/ / www. ecb. europa.eu/press/ key/ date/ 2017/ ht
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the central bank account under theirasespon
foll ows (and aisn aHisgourid ldustrat ed

T As the first stewpfhDBTcepastitoi cemBtMs accoun
cash holdings on the distributed | edger b
the DLT system. This could be achieved f
confirmation (MT103, MT202 ,@ergdadze. 000S302®10
pacs. 009 in future) from a dedippdtiedt R06
programmi ngARInt erface (

T A movement of CoBM on the distributed | ed
when the buyer of the security Iltueanwsifar s
RTGS to the sel I n®&TG8| sccbhohtdjngoasi bly a
settl ement cycle. The securities seller w
as soon as thewssameeiawmedntion its RTGS ac
confirmations b(eM3elly2 )t wouDIAT to deter mi ne
cash held by a certain participant.

Settl ement in the DLT network would not be
wi t hfoourtma | agreement from the centr al bank i
(e.gheifhotm of guaranteeing the fulfil ment
central bank guarantee there woubdti skanbte
the CeBM in |Iine with the DLT transaction. f

this rdyelriivsek by ensuring thaedptemai DIgT utnrtands
RTGS mov ehraednd e n completed. wHwlwke s ee, at Iriesi d
counterparty risk for the buyer if, Raving
to complete theapeadit hgnDLT

At | east two casenhincihg hatr ee maesr gfeol | ows .

o /[ LaK 0l O1SR 08 AYRAGARdZ f 5[ ¢ LI NIGAO

Each participant in a DLT network might dec
cash (loosely <calpluegpodBesi g 0 ashees tim e ar itbheed
|l edger by means of its private key. The i ss
coin into a predetermined amount of curren
wherma e oi=nil) but t shses ovca lauteeadc hwibtahnk 6 € oclod be
i mpact edwe rfceonlt eorvedsh e percei ved ability of tI
convert its iInabingtofesarmotthhenr DLT participoa
itn€CeBM upon demand. In the absenceulod ke cr
treated as a fungi bl eanads stertadinnga paUT i<y Pptaen
coins issued by another bank and use them a
obligations. I'n such an aowuéangdme fdunl ldychaghe DL

i ssuer to honourwo ufsdto bV drgiaftyi omlse tamaelr a segr
CeBM (orefoBMgdreate the coin.

The potenti al i mpladtt i-tefsa lofsg Gm@arseni sation and on t}
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Figure 4
Coin backed by commercial banks (CoBM)

Distributed ledger

Instructs : \L €100
| .
nrcpnlrel:uo:r:llng o 1 [ DLT “accounts™ DVP DLT “accounts™
i
i
1 Securities

Mints T
RTGS participant I RTGS participant

Central ank RTGS ]
[Main accountHSub-account] Main account
Move cash in central bank money

[ 5

o /| 2AYy 061 O1S8SR o6& I LINARGIGS SYSyi

A mor e sophisticated approach t han t he on
settl ement coins to be issued by the oper
proportioantmoueaitt dMfarcashhe purposes acfol paéful
posted viatstemeéatdsystems outside the | edg
form of CoBM and its corresponding real val
perceived solvency of the settlement instit:
above, a setittd etmeoan womul d be able to play ¢ttt
the unwarranted inflation of coins in respe

posted by participants.

Figure 5
Coin backed by ancillary settlement system (

Collateral
or pre-funding

o —~> Ancillary DLT settlement system in CoBM \\‘.
e Instructs :

€100

[ DLT “accounts” G Rl DLT “accounts” ]@»
\ J

Securities i

Central bank RTGS
Technical Technical
account account
Move cash in central bank moneya
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Centr al bank money

At rue
only
ful fil

DvP model processing transactions on t
be achieved if a central bank deci de:
ment of cash claims represented in the

o [ 2AY 0l O1SR 08ANVIOEKENION A& ¥ O K& PABYR LI

60/ S. av

The

Mi
i
i

_‘
®Q T S < ® 5 ® S5 S

op
t h
t h

rroring of coins transferred via DLT
the RTGS or in dedicated cash accoul
terfacing the two I T syst emesnt wiyt ht hae
ntral bank. Each transfer between two
any of the two epaymeantD LBy Botweonrd och

quir e, once validated, an instantaneo
tem to achi evtet la nyv Palnho dceals hs eand secu
a gross btalse spo Beishidleity of operation
e mirroring -ppeociefsusqu lmiboldb d by t he ce

(7]

>
=~

funding of coins tran€e8Mr éet|l di i DbE
RTGS or in dedicated cash account s:
network to mint/redeem coins under
unt with the central bank. Account s
t o i ntheorseectofwitthe tcentr al bank 0|
urnrchimegu.l d happen in-insspoontpaytbapalpl
rticipants may require between their

n and-atheustb they hold inotheheeDLT s
eratoamodalchentails the risk of | osses
at would need toevehtfhd eoftenfda o mmi € me
e private DLT tnbkrmiwotrdko gionsp rbeeweorntd pr ef

® ® o — ®o o

X < "~ 0o O

amount s.

Ap
De
Re
ne

A
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ot envPi alod2 clash mendtnl e net basis coul d
positary Trust & ET@annidred ObRamdermal on
ser ve NBan kosnéa | Settl ement Servwoidag (NSS
t fasndsol | ows.

Anentitynevwd | do be designated as the
woul d be responsible for adopti.ng new

Eacrhode would be responsible for the
moving their own cash inteohaedesiegedt
el ectronic updates to the DLT system

Att he end of the Dbuwobokdsthodacga!| ctuhlea tBelL
net cash requirements for each node ar



respective RT'GSi naccec oRTMGS .accounts can
negative ealtaoatal, wetu | d mmeerefe | i mited
relation to available collateral and
guarantee the default of a provider.

A The DLT system could be considered a
RTGS rules to acceesy fcemttrlmd purngko s no
DvPwhich would allow it to instruct
concept.

o 5ANBOG da8 2F 5[¢a o6& GKS OSYyidNIt ot

0 Vari amrctenAr al bank acting as a imarati ci
private DLT ndatrwawdr biankheowdnd be abl e
key to issue and redeem coins in the
DLT network participants upon request,
or coll ater al held with the central b
redneeed by the centr al bank (e. g. in tl
cal lc)onowrer t eadyaotmec Ben same amount of cur
accounts held with the central bank.
this model and the model twishocpsef urn:i
central bank can directly change the &
does not outsource such a responsibildi

0 Vari aincemtr al bank as oper dtporssobl yhe
conjunction with ta epsl asteftotrlne nfeonrt )s e cTihrei
woul d devel op i ts own DLT networ Kk ar
accounts to its participants, possi bl

interaction between coins accounts and
securi tlieemens etsfeswewnsh.as iheen stated r
that it he ECB <cannot, at this stage,
infrastructure “n a DLT solution.d

4.2.3 Challenges and opportunities
DvP settl ement i s current|! y-t russckidngt oofl istedu
transactions. The samede ppwainluablDge Tcanvibeon
either by issuing cash in the same type of |
securseitelsement system/internaliser or by

bet weenlsudghkr -Bhbd payment system(s).

The provision of cash to be used for DVP se

opportunity insofar as dDLtTo abdeo pam oo pp ar tcuonni

securities |l eg and the rellhtiesd cosmshdntt h @eamrV i

“ The conbepti neBsaydadye di fficult to define in the case
hours a day.

® Speech by Yves Melre chhx e cMetnibvee Bdartd of the ECB, 22nd |
ConferencdeBhAnbéengi e, 6 December 2016
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real i sation of ,vphoit@&bTsi arhi gbheenelfe tabl e to del
necessary harmonisation andl ubhwemeamhe revkeidl. i t

Bessdlkee challenges related to adoption of D
speci fic challenge in relation to the wuse ¢
particular. The necessity torrepseospptosedsh
possibility of i ntDUT ascy shtgesnasyo® LbTe wai stche rntoani n e

Gi ven t heedr eicnropgonrit ance of CeBM as a settl en

ri srkesl at o nghe cash | eg of a securotiesi bhgar
CeBM in a DLT environment would be an oppo
assumption that all/l interested parties (mar|l
the adoption of a DLT safe and effieB&Mnt . H i
mo d e | provides the best combination of saf et
The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
financi al mar ket integration 5.



PARTIDLII SETTLEMENT ANID RSELRAM CE €

The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
financi al mar ket integration 5.



5

5.1

5.1.1

DLT and settl ement foi
settl ement

| ntroducti on

Thi s chapter di scusses t he mai nhifehlt uvar e s

fundament al feature for payment, clearing
finality provides | egal certainty for right:
through irrevocability and unconditiionas ity

par t i ctuhlraorul gyh supersedinign imsel verenyt lod wsp a
insolvency.

It is also important to hitimgdhnsfgdt ddhaeddnests
ettl Empa$pe yiofeadweadl lwhere the traastéfeofi ve
recorded under the applicable securities | a
the basis of applicable (local) insolvency |
by settlement finality |l egislatyohawupersedi
Settlement finality is regularly discussed |

i mi ttehee tf@l | owi ng:

T aBiteaogipre DLT model s pwhoocfh adfnvwdwvlke or ot he
modedrseati pgobl em of Aprwheabé t eatdycpfooask:
transactions ma y be revoked as a sonseql
retroagctively

T a part of the finality, i(.reat hierrr etvhoacna bs @ d
settlement in the broadest sense)

Generamaakbseut seé¢ttfliamémnty

Wher ayment , clearing andreateéel amerntgnsy s tcams
settl emematshmgotteing i al to cr,matte oy yt ami ct hrei s
revocation of already processae ettvemthattiradr
orders entered ianttoh etshoel vseynstt c@moltyi cé paett | ed
mitigate tth&F® haskextended sett Iseometnhtatf,i niar
addi tipomceesed tr angaokesrooanrss f er oridee,s. ndtn
only transacti onbiemssdltdéndayppaowriedippantect ed
enforceabl e wunder t he SFD tbhuatt ewhetreer @ thtehd r a
system prior to partlicn gpsawdhd st ri anrssafleaveen @ 1y d e r:

settled after the participantdés insolvency.
the system so t hahe tthhagtt ctalne rterlayn sofner or der s
system are eligible for further settl ement.
The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
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5.1.2

Legfalamewsekt bt methyn F Mhal

The@FMlissued by the CBNMlecatRlrd MmO gedSE | ement
finalieégquire FMlIs to provide clear and cert
the end of the value date. Where necessary
fi nal settlement intraday or in real ti me.

The SFD requires theevipgrsatodeménéam S&EDdef ir

i ts rul es t he foll owing moment s rel ated t
settl ementt hper omement of entregr oifnta ttrhaensdye
(Settlfemahit$kl ), i . e. the moment Iadcowmmeisch &
l egally enforceable and, even in the event
participant, binding on thiofd SFEa&r)t amlde ( Ar t
moment of the irrevocabil i tfiynalfii Sd&yl tlinlansf er.

mo me n t at which a transf eei toredre phaymnaycnpantbe
systoelmy a t h{Adt palr @ERB)

There is noStFh@brogutimb memde of the moment of i1
enforceability of ®eatallieSyeldtl ) ( SeHothecevne€i$tD R

requirements, the settl ementapfptl dtlli d e atlullees
securi tTihhes same wpplomadeabbkieisblee uirs $ ussro deci
perform the inatiCsSDh&€®lRrdbhiggess CSDs to di
rules on SFIII. It is important toshoduledt ha
not hhanadverse i mpe8bDddnl ityittso dhullifgdti ons
Art Béolfe CdeRvhicédgqguires for example that dAout

in depriving the CSD of the systems and con
faceso.

According toofAr@aEEHR,pt dBO¢pB&rable securities

and CSDs which use a common settl ement i nf
moments for SFI and SFI 1. I'n addition, t he
CSDs shall use equivalent oful Esnalointtcyeraf ngr
securities and cash (SFII11).

As neither SFD nor CSDR séaégeffiumitthiean cofnsth
moment s, system opesatpe sdkhimnvge isnotmbe accoun:
funct i owheaelhietsi gtmh enigrt thte mei nal i 6.y Ifnr atnheewoaknt e
T2S, for exampl e, "Rl acedf i8hhibtvieo nbse eonf hSaFrImo n i

46

CSDs using athfoM@dShave agreed to an identical moment
respective systems (SFh)thé&hvalidathenmpmenteswheés pos
according to the T2S validation criteria, i.e. when t
with the technical rules of T2S

% CcsDs using athkoT@mShave agreed tovaocabidkentiycaf mpmesfe
into their resppfctiThessystems (M8mMent when the transac
status fAmatch@dd foor nt.he T2S

® CcsDs usi ngl athleoM@dSare bound to ensure trafoncerdit idry
of the settlement praodeo®sdnddiStol cefh T2 Fr ame wor k
Agreement)

The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
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5.1.3

Asmenti abedter,e i mportance of settlement fina
event of the partUmcd egma@8 BR hien CSIDv etnhcagt. oper
securities settlement system:

T Ashall ensur e t hat t he securities sett
adequate protection to participantsd ( Articl e 39(1));

T fAshall have effective and cl eanardage def i n
the default of one or more of its participants ensuring that the CSD can take
timely action to contain losses and liquidity pressure and continue to meet
its obl (Argckedl(lp).n s o

ACShheedsgetf @ ne ands ufofciuaneenrttt opssperd sas i nsol
participant from entering new transfer orde
would not be protected by Paheti ciegadtetne nkndw
t hat t hey tchaen tfrheedtty tdire transfer orders in t1l
further processing, i . e. mait £ bi myoadd (BiyBséalk
ri sks created by potenti al revocation of tre

Scendmrnilding outside the scbpeyof t
rul es

ThapplicéatFiDon sofl i mited tscectuheripmesterctoodensd
settl eammntSHEBsi gnat.edAcSosrtdiengkwyrrent EU ru
settlement finality do not cover:

1. settl e mewrotisvoimmegs s et cd tatstsheainr adesadd er®l t i es
unl ess they are settled Arnt iaclséy s@3fed) desi gr

2. settlemehtnanci al i nstrument s ttahkei nl ge vpell a coe
financi al i nstsiettuttli eoomesn ta ¢itniitregr ndas i sfeurst her
custody <chatiinern nhal dnundg imodel )

3. settlemehtnanci al instruments imakihreg rglcaa
on entitiefki nameiralt hiamt er medi ari es, i f al |l
| aw

I'n suchigcerdt| ement udndd&HAD taynd uCEXBR do not
Therefore, transfer orders or transactions
participantdéds insolvency, unpetr e ri éhxem dadpiynl gi caa t
system ot her-debagnanhe8FB®ystem and its partic

49 EBMAdel ines on participant default rules and proc

The

of the European WParCowmeinlt ahmd2bmhpdabyi 8glddecurities s
the European Union and on central securities deposito
2014/ 65/ EU and Re®guwl/ato0mnl (EDJ N®-7 p2e&l 4,y pap .n oln
exhawestlii st of actions a CSD may take in order to man
mi ni mal requirements in respect of the testing and re

More generally, the SFD does not ciocavleri nasntyr uansesnetts cul nadse
Section C of Annex | to Mi FID 11 (please see point h)

50
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5.2

5.2.1

| mpact of potenti al DLT adopti

| mpact on current processes

Under current EU | aw, and speof fiCGs®R,y ac (
out sourcing (i.e. running t he system on Vo
Adepriving[ éhyestCsSms odad[0épntr ol

I ndesdcurseti elsement systems operated by Cs
considered as responsdporlosy ifamr otptpeorgswsntieam. fDO
to be maintainessdomaasi detcamnmnoughi nodes main
participants. Al t hough nodes could be techn
participant s, as leodpgrtaasot heheot@E®D &wae tnle an,
remain responsi ble for the system wunder (.
outsoyasi mgde macoubdamcoesi dered &¢ 08t N@UT
relevant to make a distinction between diff
t hteechnol ogy used for the digitisation of as

As stated above, settl ement finality needs
system | evel s eparreantdeel ry . i triivhes Isd vvachu Indc f ioon be:
i nst avvhed ,her twerfdnisgsies sd/ doorflegi $ adh/iss&ttisve For
examplte,woul d not matke tameg ddtftfleamerrcte f i nal i t
CSDb6s poi nthedfhevi évhe wiasussuienrg @&IBDdd sett | eme
systetmherciepemat.Sertm ement finality would ne
DL-based settlement system as well

Settl emenrte gfuil naatd i aSiSéso have the foll owing fe

T a singl ederfoifmard each transfer order and/ c
for each ofndSwWhideninot be retrogactively ct

1 abitotyuspend dpacescitpantise stepltdcecenent s
new trans;fer orders

T obligatiseat tfloeg md mtd es ygsotveern ned by t he s ame
final istoy tihmdte, e efvennteroperabl ewsVy st ems
behar moni sed across the systems

DLT-based settlement systems can be designed in multiple different ways and it is
not feasible to discuss in a binary manner whether or not DLT can fulfil the
regulatory requirements, e.g. for finality of securities settlement. Instead, the
qguestion is more how the system should be designed to accommodate the
applicable requirements, namely:

o

a fullysadecPhnfTrsayystem withogut a centra
a system where the processiagmeferntwnt
centsechland performed bwhiac d&retnitfriads alue dhg
updates previowpsxlry ivcalpiadidatsed by

O a bloclhavtadndat abase maintained centra
and data maintenance) which is not a t

o

The potenti al i mpadtt i-tefsa plomsgt barsmeni sati on
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5.2.2

DLEnabled processes

1. Moment of ernatnrsyf eorf otrhdeert k) t he sys

Decentralisatibmsedf smaywabda@Eal | enges regardi

def i noifmo meant. SWHideerntnrally maintainéedesett|
mo me n t of entry fiog dbwinesd®ystoerndemai nt ai ne
decentralised basis there are variupus optior

DL-based s ycsatnelmsow techdéecaht yalfiosrati on of
validati on, which includes ensuring that t h
appropriate private key prior to its inclusi
SFmoment (that being a matlteeerant gasrydsha&sn) uhes
SFD requirements are technology agnostic, i
the rules governing the system provided th:
moment of entry.

A mag¢hall enge rel ated ntad utr ee ebfleeseseedDilsilesd ti essra d

potenti al situation where an action taken
operator ofad hae cegrsttrpant ¢a st lparrittiyci pant s. Su
could occur i bhhekdtea evemne dthiadn b etnweeamr utph e dr
This could create a situati oachkimhewleedged almy f
node but its existence would not be known b

The above situati on creates ianagienaue of avthe s

transfer orders ar e entered into the syst
i nsolvency procedei mpane@P@saoperator of the
awar e of t he participantos i nneledesn ctyo b dn

suspenhbdyydt he f IC&®D entering new transfer or ¢

2. Moment of irrevocabBF)Jty of transf
Decensat abn aclosuohe ol ve speci fiocnicoesodabilti b
transfer orders, as the synsitteimomn udfe st hnee entlo n e
the transfer orderSFlble cdtehfed nrecwneewnac arthleen. an o
to settle a transaction cannot be unilateral
that transawecpibo.tfiéisulesi bf i sthhef smgosrteenmh bouf
transaaticeam ng, which normally takes place a
have entered into the system both sides of

mat ching critadoptpgrofngi dbelsT pot emt & anllgi ftohre d
settl ement system inatt ohisnegv ec @l | dnotdalse pl ac
nodesDLDbased securities wsoeltltd emaefrede ddbywsot e m

designed in @anmahesreabhtpair of transfer o

mo mre t for ,matlcohiimeyg system operator to ident

moment of irrevocability for transfer order:
3.l rrevocabilitSfhofl settl ement (

The potenti al i mpladtt i-tefsa plofsg Gm@arseni sation and on t}
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5.2.3

After the assets havthebtehememinss gstremdonac

settl ement is considered Il egally enforceabl
settl ement i s fsiyrs d ke Imo vdgdoivn ,d et hoen e singl e n
irrevocability of assetsbtmtthsher piporahies c b a:

the X!l e at tal Ir etciolgens sreransacti ons processe
and time stiampesv aoaklitedner ansfers.

Chall enges and opportunities

As menti oneddadorvter, altihsee d nat uorpe adfesa cBkT a

technical and/ or opvdhreant iiotn adenmehsa bt sai rimge se
moments of finality are defined.
Mor eove-t|j me e@abre-ahema) sedadlednemave an i mpac

relevance of S MD germcetread-t, | omee. asre twto lud rdedrutc e

the number of transfer orders requiring SF
would be settled iati m® s ¢ et tmMme détratttehtey st aeme t i
howevéranisfawdriseeids | ed al mostr i ammedadeéel yhatfe
al ¢ a ri sk that a signifiicrasitr uacoioi bodntsb e f

enteiretdo the systemthaperskefichstedvarndyerprocee
against t heT hpiesbteicaiup &ntt hweo usnydstt elma viemet hteo t

suspend access to the insolvent participant

The potenti al i mpadtt i-tefsa thlomsgt dar sneni sati on a
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6.1

6.2

Sett | dinsecnitpe ginme

| ntroducti on

This chapter discasfsepotdémrtianpl Dchtadeompti on

di scipli Oaereggmerement for the smoé&ehsf usct
that counterparties in securities transact
settl eme nctaufseidlo bryt eaf pat by gne et its obligatio
One approach in this regard is to create f

counterparties to adhere toitbe agseedngeset
on hientended settl ement date (I SD).

Settl ement hldSaDh lcsanonbe causedi gl udainnyg fnaicst noart
driven by wrong or i ncompclteatped hien fionranaitliiotny itr
ot her ,taasddemwar d deal.ifwaery

Di ff &Umat kbase disetgkbdimentrpelginneEBDRThese

framewor ks mehye tdiefrfheow itfhey i mpos-enapmaocédsas p
ti melines for SDR actions, recycling proced
asettl ement fail. Thi s |l ack of harmoni sat.
regul at or ypaarthligturl saplmen ect ed T2S mar ket s, t hu
need to establish a harmoni sed SDR across E1
The i mplementation of the CSDR wil/l i mpose

adopatedthe begi ramidmg esth@p0&8t two yddhrs the
CSDBEmpowers ESMA to adopt regulatory techni c

T therocess for coll ecbf owrpamadl trieedsi sit mpg dwud
the counterparty wunable to deliver secur

T enforcemenat-inbuy ocedthree eivreat sehat ement
persists,;

1 aset of techniciahcenetaiswirees damdtfacilitat
of transactions

A number of dTB&8ngpé¢at&membéeébng consi dered to
complianceegwiutmtti o@mds requirements. This fo
community to ensure that CSDs ideally share
necessary c¢ hanagnetish roonul gylv hotnecge f easi bl e. Hence,
i n business processedopthironglof mewthechnol
relevant for T2S participants and deserves ¢

| mpact of potenti al DLT adopt.

The anbkeVyswsumes a scenari o wher eSD&aCSD su
i ntegrated DLT ipnwcashseceseatbemehement fail
would have to be resolved bilaterally bet wee

The potenti al i mpadtt i-tefsa plomsgt barsmeni sati on
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6.2.1

6.2.2

In this regard, it is important to note tha

effectively in the contexteof i SBRsjakspeanh
unrestricted DLT net wortr katwodudhelt sn ecefd tthoe efnasiul
are available and sufficient to pay any pene

| mpact on current processes

Settl ement f aiflog arciamusocrcalasonas raemqué tatadfng

characteristics that are inheEramplas tiheclcuw
the foll owing.

T Participants manage a trading positior
settl ement position. The initiatien of &
initiation of another trade to purchase
fulfilment of the previous obligation. /
on the same day, the trading position i
to recei vlies stthoecnk tfhaiis may | ead to the f
deliver securities.

T The conasthdanddrd settl ement instruction
of human error and incorrect informati
interventiomitta prevent a f

T Mar ket participants may use securitie
obliga¢eiomsol | ater al management arrange
cont ext, there 1is a risk that the sett
substitution procenssts fwall scanonsethettt ead

DLEnabled processes

Today, investors manage a trading position |
and corresponding trades making up this pos
they have entered eimmetnot. pTohsei ta cothu anha ys edtitflf er

cycles and seTthdreenfeonrte ,f atihesrre i s a design c
DL-based settl emesnt mamelnyg dimevndtercd dlii snlggo mlcd i v i
be inteqratetdhe settTleeeonpt poos emaviunltidhieme t o

di stimetween the trading positimmoahdl tbe a
iinstant settl e meTnhte haotima & waodui I ndg or enfoldeeclt t he |
settl ementrifnagi | s occur

A DLT sobuudi omtegrate the executiomnbobbdb a ¢t
singtec,esswhich case trades coul dhaalfyulbley i r
settl ed posmminilitéenr ntact i vel y a dibsep ocsairtraisenda cohuetc
pr-ter adoec eppy f ai l | endviorud dpubleezmastsiesal €yg.tri gc
through a smart cont rnt daate)t.t | Bmiesetried mii d sd mp b
operationalFigrujreer 6 (see

The potenti al i mpadtt i-tefsa thlomsgt dmarsmeni sati on a
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Figure 6
Settlement discipé¢énakl edgsemekiciht aedDLM

DLT approach

Distinct trading process from settlement Integrated trading and settlement
process process

L
.

4 N )

Trades could only be initiated if

- A participant has a fully settled position or
- A disposition check happens as a pre-
trade process or

- Automatic fail lending processes (e.g.
through a smart contract) ensures available
securities

No change to status quo

- Trades decisions are not directly linked to
the settled position

- Trading position reflects current position
(holding or settled position) and open trade
obligations

Settlement fails caused by failed Settlement fails limited to operational

deliveries or operational errors errors

If a DLT system were adopted based on signi

cyclesg.requent intraday trading/settl ement
settl emenstwopdsdictoiokero saelliygned and further red
ri sk dbasne economic considerations, wher eas
driven by operational issues would befaffec
stratigrhaugh p¢8TEPsUYndcegr these cirrqunsdtifareces,
approach woulmar bkey concerned with establis
agreed process by agreed timelines, as oppo
incentives to address settlement fails. The

tradingd woukdcehicmphatodr tatnp oltSDt r @an smeact tcihoerds
tradoeul d nbpaMe&SD as the settlemmaetdi.wbal g take

However, there wild.l still be a newedblfeod a
processes do not fully centsaiincsall the follc

T nodi fference between a trading ,po0@ition
security camnrfraam gye tbtel esdbdl pdesicuirom i es f ai l
i ntegrauteahd wag o ensure; settl ement

T thleargest possiblepantverpanb$ mavéakeved
specifie. paSlsiNgtep(resented on the bl ockcha

the need to reconcile with databases ol
could cause further operational errors
T nooperational despendmaci kat odo not i nter

DLT systgettl| ement orhu dbtlepeo scsaisbhl & eegi t her

The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
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6.2.3

or in a way that does not affectthtehe <co
DLT syisn erneal ti me
T thienstructi on naeutthoorgantiigsth hu mahmhlyi guous st a

ensure |l ow possibility fagr human error t
T asseéeths securities financing,e.rpafnsarnctad vNnest
is subject to a coll at er alofaasrsreatesge gient ¢

recawhemd needed as part of a substitutio

Chall enges and opportunities

The adoption of a dipddgti bdeegdgroedgees fooultd
reduce settl ement fails by eliminating the
dat abases of financi al institugTRnsg aodnmadk
for human intervention in transaction proce:
extensi,bot®&DR nNn otfhED ciamsvo!|l vement and in the
i ntaelrinsed settl ement . Settl emeeetl i fmainlas edo ulf c
di fferentiation between a trading and a set
fsettl ement atngrandt o GoclmaniiText reme shorte
settl eymehe ,wohlbavevdre,hitti qui di ty management
parti ¢dipramdg sa sel | trade could only Mbadconcl
a fully settl ed position for the share a mi
Chaptfefr this report.

Howeviemr ,t he absence of the conditions ment.i
section, a DLT solution would not di exf ni sh
there ar e ot her consi der asttihoants wonu!l dheneednt
addressed on a future SDR appr oachte fforl | Wi ne

T DLT sysatets be designed in such a way th
the | edger cannot be modified, ex post,
to arise for corrections to be made to
woul d require t he creatbsonppbsendewt o n¢
cancell ation of already settled instruct

1T Depending on how twhedeBlLTWnpHdat(facrsm mi ng
subject t o CSDR requiremdrtsed woeltd | eade

model ), Aimatchingo of megmmbl e mearterde qnwsit r
whereas CSDR technical standards provid
only applied after an instruction is ma

have to be defined without the néed to
chantglee def i nittiifoyr DiLalt edepe odiesgrbsngo a
tr
Sy
1 RO

ansaction) as mat ching. This would ¢
stamdnconsiwsgttehrDayB Iy st.e ms
l es and responsi bi h@SRtes Spesdighieg. antda
entities aesCfibated enforce amisghd | emen
l onger appltyomen ta®msPLT arr alThgeomelhd .
depend on whet hedDLOSDssy sd mhmest hoéri nanci al
i stituti o®dSDs upaehr taisceedp &HmT sol uti on for i

The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
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ttlamentg s clients. I n the | atter case
be reported but woul d not necessari.|l
scipline.

cdkat ed transactions c¢cl ash wintglemeheés] o
mely with those based on UTXOs, wher e
ansactions matters for their val i da
ttl ement systems, fboncltihei nchracddnrd e da lolf o
struetd mansse(t tsitement ohn sent today wit|
y future SDR would stild]l need to be
mpensations.

mBLT arr anmgiegneengtusi re t hat a certain pe
rective at a given momenti diant i toinmeoft on
structionsmi ghhepraaliliei p@anhave a new i ns
another bl ock due asoi gtnhief itceacnhtn incuamhb efre
rticipants (not even Greliaséedulttcd ohhe
creasriinsgk tohnfe settl ement fails. I n a DL
ttl ement failmi glhmdereaasn | $Dbe separat
estion of business continuity.
rticipantenhaoeptotopt settl ement for
ecpérrcod. It i s questionabl e whether
asiblebasned DMt | etheeweermeo dei ngl e party
modi fy the content of the distributed
sh penalti es tahleSDa pepvleine di ff rtormatncshaecd i on
l'y after | SD. Todayds settl ement syst
edkat ed trades. Some DLT arrangements wi
cycling. whdreslc§Dnusrtecycl e settl ement i
at have resul ttedf aiin ansett ltehmeyn have
Il ater al Inyi ganabn cl eolnlgeed) be rel evant in a
guction eiddemsotsettl es or

Seal §be Distributed Ledger Technol egyi Ap ESMBD 7t 0 Secur

The

potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
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7.1

7.2

7.2.1

Settl ement daryd schedu
settl ement cycl es

| ntroducti on

Innovative tewcdmobsmabdtdHhise potenti al to redef
format and content of many of the products
the financi al Fteirevh acpeise riannd uist ir tyi. a | di scussi

adoptiSarmangdhor e spebDLbiac@&ldlcyhni cal solutions |
(positively or negativelyn Th@ sleadroermfesnatt i dos
schedahed settl ement cycl e

Wher efasr transferable securiti esa ecxoentruotne d
settl ement cygellye Cls®O&mba e mutmwo d a ytshtea fatde m g

day settl ement dmayr tcadfentdlae sr alres of any set
t o dihecroeft iiothns operator.

| mpact of potenti al DLT adopti

| mpact on current processes

A DLT solutioomegpplitéedst settl ements would
partici péamtl deifinagi 1t har e bound by the same day

anwould necessarily be bound by the same r
cycles, as further explained bel ow.

One of the key benefits being discussed in
for settl &ridmaty ibse tehsabtabWwe ehedr adtirnagdiamgd pos
servasewel | as between padgtt apdreo ciensvsoelsved i n t
Under aradagldépsicemari o, the executenoanbloefd a
trading venue would i mmbwWwitawvbelksyetrridggercttlyel
the accounts of the two contracting parties
containinghkkegbnge o©hecash and securities of
This scenari o wo wled tdfefneecntti vodil H)0raaldleonvg dat e
i nstantaneous setitnlsagmeautrt) aat24/r7a/d6 5 Tbhasi s. T
associ aeédiwegiaeiinndsy danct i on panotcheeesliumg i on of
systemic risk. However, this bexdnrgeumebeeaercemfar i
practical di fficulties, swidh as cragpduivrei mge mb
currency and eflTagiWwetleHreeeeslufiori ¢ehe seller to
securities in f otsh ep opsusrecshsahsaamfefaincd ent cash i n

account bef ore a tlrmdaed,cidtm edorex bionii ttii @the @ f t h

The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
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7.2.2

net talnogn gt we tthemoval oifandthhiehreeamgenat sof t he
i ntradauyt hlaitg utihdeistey aig earl tésb kpedeyu istédoe a seri es of
adveefkfeehitas have not yebsheeobhamapgkietfi edqui

An al ter natfiowe tshcee nsaertito e we nn te sda y asdd lcead u li enp a
the sepuwurirtaideed usa uwlyd b eDLtTh aatediovforokper ati on wi
fi-daweek operating schédukeopedaso tad dioowd 2 §
wider geogr ablei edlif ecanwbbhygxuoces wehried ¢ aBlei s
scheduwlrlree oper adowdnldllowd afyor an efficient al i
and operational procedures in the DLT networ
mar ket infrastructures. Furthermoren an opti
bet ween t rpaodtitrnagdniamddt r et ain some el ements of
ar ol eclfeaarri ng imsaddmues osnsome of the negati ve
wherleducing timeframes, enhancing automati on

l$hould also be noted that a single settl eme
mean that all s eti thlhememtme tsekd | plmeand cycl e.
and different instruments might reasonably r
sched&bePLT praject edlkioshigo gstalad tf ioo n-prossdi ng
that albludw a fl exi bl @Tseuldtad fefemitt <o md e
participantwst i Insi eddhuergicthaeisn fi nancing transact
cover asgheesreifnig f ost.ance

Smart contr axutso nowmtodaitthieorns mi ght be i mpl eme
mi nsemit he i mpact of the shorter settl ement
autcw | | sdateirman-geautoties | ending, etc.).

DLT network scenari os

The ykecharacteristic wdubDbd T ktede & veecrokns i tdleatab | e
i mpaocnt tabkdeopti on of di fdtetrleemme nposdaylisrchedu
geographi cialehree ascent, of securitiessand/ grartii
val i dalthoiessdyl d eiltitmert elde t oi tt heopEGd Pri nent s .
Dependitnhgi so naas pneucntbtee c torfi c al anfda copeeresh t t @ nla ¢
considered.

Singlkgion DLT network

Under t his scesnua&rsi d,actelde i na tChbed saedio lpsteat®mt o f

net worrdesaentially similar to the i ssues tf
settl ement s yrsdg ®tnr. i cltni nfgactth,e netBwrkpebeogr a
i nst awvoaud ,d el i minate the need to adopt sol ut

neMor k during businedsasvoltduteiemé nzomoe®. t han

I'n this,theemsaertitd ement day schedule of the D
the day schedule of other existing settl eme
maxi mum degmegerodbiilnittey (for instance, align

The potenti al i mpadtt i-tefsa plomsgt barsmeni sati on
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7.2.3

of critical operational dmii edgyd o haetsdeahted tohfe s
t hkeay, odobndher specific processesatswmnh as pfosnd
securiti,escodremarn amtge actions processing, etc.

Gl obal -megimaun tDLT net wor Kk

A higher degree of compl exaDtLyT areit W kigm ea s
to operate across multiple geographical regi

Various proponents of DE€rsocesi omghfoghset
of wide and Xé/xhdlddEssage of business needs, b
each new settl ement transaction would be p
processes that could be progreammelle t ®x exwtciu
a trade. However, unl ess the DLT network i
from other mar ket infrastructures, a seaml e
continuously running DLT network and ot her
systems currencduwddinf foipeeulatt itom achi eve

The ability for a DLT net wor k t o become
i nfrastwarcltdiwheaste are currently designed arou
har moni sed operat inmdg chd e ndahesd wloaud da not be

processes and operational day milestones wo
highlight di fferences and overl aps between
DL-based solutions, S0 dshaandpppprbponai@ i nt e
adopted t o ensur e efficient i nterconnect.
information anids recwlud cadsda meb ttelt hni cal and
aspead st hosed in theosestriegheoabdld net wor ks
It is worth noting that the flexibility o

achi evalDIL& odbyumd gt bieco®eé& solution to the n
interopest abial i tiynt er operabiltidaybe st acknew pbr
financi al setdidesoti nddxisstry or was sltamrgeloyf e
di scussibDonAbsasem™ sol uti ons. Gl obal interoper
withihe frameworKk of traditionalthdeeckenocdino gia
hurdles woul dgthesanted ble frf icawl t t o resolve tha

case and no interest to pursue a search fo
i nnovative technologies based on DILT,ads maor t
the definition of new standards for interop
and operating model s to-iencalevaesiinmg rdesmardse f
integration in the financi al mar ket s.

Chall enges and opportunities

Under laesgmgdeli t is | ikely that the technic
mi ght arise would be addressed in a similar
Hence, the adoption of a common settl ement

The potenti al i mpadtt i-tefsa plomsgt barsmeni sati on
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withermtur business practices. However, in th

reg,jomhe alignment of settl ement calendars
24/ 7/ 365 option is chosen, which entails ra
mar ket p arUtnil seesp A ntsse.gment s of financi al ma r
schedul es, there may be significant hurdl ec
(e. g. significant funding andbatsreadn sd estrtalbd rhd
and traditional settl ements).

Challenges:

1 the net effect of shorter settlement cycle for securities transactions,
potentially enabled by the level of STP of an all-encompassing (or fully
interoperable) distributed ledger(s) is unclear and warrants additional
analysis, since the effect would be a lower amount of counterparty risk and
higher availability of collateral, but also possibly a decrease in market
liquidity unless mitigating tools are made available such as
autocollateralisation, automated securities lending, etc.;

1 interoperability issues will of course arise in the case of multiple settlement
DLT solutions for different markets, different geographies or different user

groups.
The potenti al i mpadtt i-tefsa lofg Gm@arseni sation and on t}
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8.1

8.1.1

Col |l ater al amabhlalg e me n't

| ntroducti on

Thi s chapter focuses on the possible wuse
processeke services via which coll ateral ca
i n a tiroansarctpard i syphalsotwhiemg2008 financi a
regul ators increasingly require market part
risks in the financi al system. Driven by th
of Twé&lPaynd ai med astysrnmedniuaci mg €k eamwedrre non
count@m® dieri vatives mar ket s, regul ators ar
mandatory to secure and of f seatcolunmd edidhacdlyse
i mportance of o @l Ira tsekr arha ntaog e anre nu in FMI s i
PFMI s i stshu@gPdMIbyand | OSCO. Thaes sraenseu|atgeedn dan ha
regul ations in alahnhdmeajsprcj atwigtdli ot tenres sEsUu a n
the European Market Inn f(rEdftRye ot taé Regunlt ar p
(CCP)sand trade rteh@@DIiRt droiresCSDSI, PRRemgdi | tdodr o n

certain pay melmte sSByasstedmsCommi tt ee on Banki n
| OSCut in place a gl obal policy foud mdwmer kn e:
margin rutestial hpncl eared OTC derivatives n

The | mptatéseow r egsuolnattitoen i nduesdclyi ng anmd ma
efficient mobilisation of collateral 10 cov,
si dend -siedé ali ke. Mor eover, the Basel [ c
coll ateral efficiency and the meral iteh gogv er h
standing mar gin cal l di s pusteersv.i ¢ EmU rl aad eetr layl

provibdbadong ot hiepart,y whgoesnet soper ad é wenlad p ertb d «
over itni mehaomewni mannerhouwsie hcusnt odyegei sgt a
for therssuliic®@gki af ai nteroperabi®ity betwee

Services i ncelruadle dnainna gceonhel natt
Col |l ater al i s t he amount ofaguaskntoee skeyut
counterparty debtor (coll ateral giver) to t

cover the credit ri sk resulting Wweem tfhesae c
two partheseowféemtef ault on the part of the d
i ght to retain assets used as <coll ateral
suffered.

-

2 Regulation (EU) No 648/ 201@nadfoft hteth&uCmprainl Pafr | 4 ameln
derivatives, central counterparties amrbdd)t.rade reposit

% significant progress has been made in recent years to

internatitomiagg yCs8bsd ater al mandapsmeméEssyst EAOswianld age
banks to falxariddratcolchaartseorna.l mobi li

The potenti al i mpadtt i-tefsa thlomsgt dmarsmeni sati on a
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The rules for coll ater al manbgkemeatalaragnuesae
(framework agreement) signed by the towo par:
via their ,trwipipeiny sgemtri ty andi/toswncdodlbkacec
for the two parties in orderittyo filnoiwsi arted aa ne
coll aterdlhifcl mawr eement stipulates a certair
types of transferable assets as collateral,
threshaadgifnorcal |, whether tHrRereaoalsleat eralc.r

Figure 7
Bil ater al and triparty models of coll ateral

Collateral

T T ™\

! |

! I

[ . .
Collateral taker i Triparty agent : Collateral giver

! |

{ )

K\ ---------- |

Returned collateral
Pl edge vs. title transfer
Current coll ater al management tpanséesexfdit
where the ownership of assets mevew!|lftadtmr a
receiver, and pledge, where for the duratior
by the coll ateral giver but is blocked in f
the lifecycle of the transactiosnystleim,a tthrii:
distinction is implemented via the ownershi
Accordingly, in the <case of pl edge, the ac
coll at e;rad It hgpiugéar col | at er al movements to re
executed on matching instructions from both
the account is in the name of the coll ateral
Coll ater al management fclamsetdeep sbhr oken down i nt

-the measurement of the c oausntteor pbaersecgo Iclraetdeirta Ir

-the coll ater al management strictly speaking
substitutions, reuse, incomel/getocr.porate acti c
-the settl ement and restitution of <collateral

The potenti al i mpadtt i-tefsa plomsgt barsmeni sati on
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These processes require substanti al technic
reason why they arat hogradetny degént wi th by

Figure 8

The three steps of collateralisation
\
» Trades and/or position reconciliation
+ Exposure calculation
Risk * Risk amount agreement
measure- J
ment
\
« Collateral eligibility
* Collateral allocation and mark-to-market valuation
* Collateral transformation and optimisation
Collateral * Threshold monitoring
W ELEDREREGL| - Initiate collateral flows )
» Settle collateral flows (initial margin, variation margin)
Coll ater al management practices
Coordinated regul ations at a gl obal l evel g
and margin ad onlgamga,bwer wi ndows for di sput e
portfolio reconciliation. The increasing u
exchandeoi sndhancing ¢chuutr echd s pirtaecttilceese i mpr
mar ket is a |l ong way from reaching a satisf
in the bilateral coll ateral management spaceée

Communicationostai Iclonsd dermesndi le a2xd b dfnaddty;i me
spreadsheets are often wused for mar gin cal
calculation differences between counterpart

are |l eft outstanding for |l ongomer machuadfl yti
the small er mari kepapdio trudta plaantes aut omat ed s
the coll ateral management applications with

At the beginning of the operation amsd& then

t hdthe col |l ag mu sl beverconcil ed, w i tt head anoc
ma reld anar k et v a lpwes taeddl Itahtee r al in order to en
Differencesrhekwesnrehand the coll ateral vV a
thresholdger margin calls to mitigate exces
the | ifecycle of the transaction.

® The underlying risk ooffstaoctkr aofs accanitorna cctosn s(iost st he OTC |

positions (noanr koertgsa)n.i s e d

The potenti al i mpadtt i-tefsa thlomsgt dar sneni sati on a
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8.2

8.2.1

In the case of Of@idemadcvoahtdirggrestt, elcth®e count er
against potenti al future expgoswerde ot fierwehidtl
Afvariati on mah gn g obfsattehreeg |l ant i nterval s ol
underlying exposure fluctuates beyond agr eec

Coll ateral can be valued at a price | ower t
techni qucet itvoe leyd Ifdevaetrer al i se the exposure. Thi
is to add a security margin (or haircut) to
fluctuations in the value of the coll ateral

The current seltyioesaoftuehnody offer for <col

so these services ar e usually of fered by
multiplicity of operations, actors and pl ac
coll aterTahi spohocloslieals e mobi | i sayt i aomd cepstpiencii al |
securities are held in different countries.

ThéeECandFBet the groundwork for conducting
securities tE@NSTfheer sdiirnectthh ebas edrweanfl da mei pl
necersysa point of reference for devel oping
management wusing DLT technol ogy.

| mpact of potenti al DLT adopti

| mpact on current processes

Only a restricted DLT network could guarant e

with measagainst money |l aundering and the fi
The main potenti al advant age ofonmmdmt aidopt he
ability to rely on a distributed database e

i nformati ont iamedahled dstaanbecase centrali sed by a
ot her participants to manage their own dat
coherence of the |l atter with those of other
processimg d¢haei mamdastirmbuted | edger provide
ubi quuharnykscboost heency of data available to d

Use of DLPy evtelmaéa |l deed to reconcile collater
coll ateral giver, the coll ateral taker, and
Anot her potenti al advantage of some DLTs is
processes directly on tbebB@pwWweavedaoccrhm nweiwa ssmmaar
contract tgheenoerremttimosaM Ityh e k eoffenstecur ity i ssues
% See general mar ket agreement on this topic as shown b

Ledger Technol ogy Appl ihed ptso / 3 evavwr. ietsimas eMa olpat fu/ pr es
news/ consul tat idd res/rd drdgyeldthantailpodngseedc u rmatri keest s

The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
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smart contract code (the reifscerébapteétlyefee i s t
resil.i ence)

For coll ateral manage meodtr agde walketas s erhiec
i mportant to assess whether it is better to
pl atfor m.

I'n a DLT environmeddaf,i nsendarky comumnmtaertparti es
enforce coll ateral ai banthgemdtecdgied @ rmthikfey dfi It
securities that cannot be released or transf

With the volumes of margin calls increasing
is a clear nede t @aoubdodibe s on raddatdi en andabil a
coll ateral management . DETRnd wel ldepl seedat
enhancement s such as facilitating t he use
Ssubstitution process, promoting t heosstanda
participants and automating i ncome payment
Smar t contracts can also be used to represe
coll ater al operations, as D @ mioreehde tmoe eac cfoaur

securitsabstotbeed during custody events.

Marnklmgo mar ket could addiitmeah! Ity mbe asompaud

coll ateral S maelt idwautireg rshoeutr ccheévsad | Tabdl @es not
exclude the posseindl emameald b ycaursi tdoap e i osnr to th
transfer of additional coll ateral following
Crodorder scalability benefits

Whereas mobilisation of coll ateral in a do
|l egi sl ation and i s t hwmer dlee s simodno hp seaxl,ar ge
cumber o meme need to udarmohtspbHecpbponecti on
financi al mar ket i nfrastbroudteu saatsd.inC uafr endll lyg
generally requires bil ateral agreements b e
respective maubesttgmatmtialh account opening
reconciliation. This model amnattempt cical ma
creata truly interoperabl e ,acl Itaitee rnaulmbpao lo.f
border linkages increases, the number of a

ncreldstesexponehtpg@)l.by (see

The overhead forredahemséwolaictloagge opening,

settlement and reconciliation procedures cor
The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
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8.2.2

Fi guwre
Number of Ilinks required as a function of i

800

700

600

Accounts required
N a
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200
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234567 89101112131415161718192021222324252627
Crossborder linked entities

DLEnabled processes

The service coverage dimension of a DLT ne

coll ateral management . This is because DLT
excl udgioverleygi ster coll ater al movements (for
only) imntthse odccao col | ater al ma nadgde nmefnadmr ad d ryv
settl ement of coll ateral transacti onshamong

two scenarios explored bel ow.

ScenaixiLad 1 i mited to managing a sin

I n this scenario there i s aaraeregpdmedtioovn nd e
coll ateral ma n aane&smwBe&nhti clho gnacy aonrd maas eéidb.e be L
securities ar e transferred tot hehepabLTcippa
cust saviham t hesi rcoulsleataer alCoild atemmaedsde rtded on
distributed |l edger -navbiuV e avsetlse bW i nst
represent atbiLdnassfetmson

The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
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Thefreer e, atrreruvel ti mately no significant di f f
practiionee t head wedtgedgti danfp esrodh s epraga@dreds i n t
separate o&dtabheesfinancial Anpdsdiubli ®ncomnil
would be to open the DLT platform more easi
funcits oof fered by ftiher 6B5L T raunidttedd weidegte rbe o p e
to potenti al competitors.

The primary interest of DLT, which is to b
transaction databases of di fferenscenati buti

Figure 10
DLT |imited to managing a single collateral

Custodian A CustodianB

Investor DLT

Investor DLT

CustodianDLT

Custodian A/lnvest  Custodian B/Invest

Scenarse @f a distrbhbotskeed| émdger ahnd
coll ater al management

I n this scenari o, aa adi satdtlie bntiatrekde tliepdagoetriv e dsp a n

coll ater al managemédmnmpdcacdof nsglberiti esAtran
higher 1| evel of automation could be achieve:
since the settl ement movements that rmdy be
management processes could be automatically
activity itself. I'n other woi@suyuchlhmast maoagit
call s and substitutions coul d automaticall

operms.i o

In thisisceéesaridemutmddth the securities and t
pl ace on the IDLWhTeredfecdrieor mppr opri ate to incl
platform not only the securities i ssuers b
repertsati on) either frfornrmircentommebain&ls hadk c

The potenti al i mpadtt i-efsa plomsgt barmeni sation and on t#
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