Modern Technologies Law, 2022, 3(5) https://www.mtlj.usc.ac.ir

http://doi.org/10.22133/MTLJ.2022.343310.1095

Feasibility study of Self-enforcing Construction Contracts

Haniyeh Zakerinia'*, Zahra Gholampour?

1 Assistant Professor of Islamic and Private Law, Shiraz University, Shiraz. Iran
2 private Law Master Student, Shiraz University, Shiraz, Iran

Article Info

Abstract

Original Article

One of the issues of artificial intelligence in law is "smart contracts”, a modern way of
concluding and executing contracts by a computer or a programmed robot without
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human intervention. It personalizes the wills of the users -parties to the transaction
such as the time of concluding the contract, the subject of the contract, certain price,
etc. It decides to conclude the contract and execute it by itself. Some factors increase
parties' satisfaction and motivate them to use this contracting method, such as speed,
intelligence, optimal use of contract opportunities, and better management of profits
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and costs. On the other hand, construction contracts have consistently faced significant
challenges in forming and especially executing the contract. More often, Economic
conditions such as material prices rising in the period of contract execution lead to
non-performance or long delays, and so conflict with the legal rule to fulfil obligations
on time. In the most appropriate cases, the parties request a contractual or judicial
adjustment, but the lengthy litigation annoys them. It seems that smart contracts, with
their nature of self-enforcing, can operate efficiently. This contractual platform can
solve the mentioned problems, promote trust between parties, qualifies the parties’
capacity and technical and financial competence, pursues the proper construction
materials providing, insurance, liability, and document registry, and also prevents
property-related crimes

*Corresponding author
e-mail: h.zakerinia@gmail.com

How to Cite:

Zakerinia, H., & Gholampour , Z. (2022). Feasibility study of Self-enforcing Construction Contracts. Modern
Technologies Law, 3(5), 55-72.

Published by University of Science and Culture  https://www.usc.ac.ir

Online ISSN: 2783-3836

00


http://doi.org/10.22133/ijtcs.2022.145651
https://www.usc.ac.ir/
https://www.mtlj.usc.ac.ir/

https://www.mtlj.usc.ac.ir - ()Y &+ Y ¢ 5 sbags sl G si

http://doi.org/10.22133/MTLJ.2022.343310.1095

;H}na_,ﬁ }LA_)LL.}LA LSL“"‘")U; P C—».é}
e a5 @l S1s sl
RS - P LA URPRNPE S e g PN

) Ol Sl el ¢ gt Byl Lo lid IS (g tils

oL S

- *

Slis SN

Laslsl 3 6l ol 5 3lanl a8 s 5 oy §Cuusl (Araliosn (laslsyl 30 (B sd 15 ogman [hsn las 58 5 S
slanl gloy Lole (gy50) I3yl 3 (68 S8 Al 1o 55 5 pd o Doyam 0l 5ol Doy L Ll sy
358 n (3l e Gludl CIs oy o) 3 b S aslyl (slaes Gk« pre el 5015503 fose his
S pbe i slamil glacus b )l arg bolanal (Gliadiph (Lo w85l ol il oo ol 13 b b slsyl 3
Slastala glaslaylp dyb 5l das po bl ) pilace (glianylio) gl domi s 5 @y 38 5 3 5m S sllae
Jolss - losgy syt 55 315513 Slrl o pogasa 5 bk gllas die slial s Ll la 2l b ol sen
g sl B o133 ) Y 5 Bl U e L s b A5 et 555
S35 lin sl oo b 5B LD b 5 35800 1553 (31313 (e 4 sl 5 358me 0le3 53 1)
s Slagiale Sde 5 Gliad b golayl 3 hass sl b b (Il s sl 5s 3l e alse
Aadign (SLasla)l3 o5 g o il 5l (5508 5 slas (521 515 2,010 b Lol (S Vob oliaB S
Sl 2 SN 5 Sulal 5l eplaze slazel 5> ) Sde IS 1) esdle 5 Splillass iy
SVl 3 el U da o ol 315K s oL e« o L pellas it ol 03N

.:JSJ\;AI}AJ&..\AT)LS...} sl

hgh e

VEVY/Y .
fok
AAERTAAY

“AAS B8

Aedign slayl 5
Sellassolal
(S 29) eSOl
Slesslaolsl 3

Oles-lw u:‘béu:*:i

Jyans 8l 3%

h.zakerinia@gmail.com :4.bb,

1 2o\l 80

VY=00 (O« o (slacs sl G i .Jf‘al}ll:j;'- Slplala glaslol 3 e Sod B LT 1) L) g pedé 5 il s ST

hitps://www.usc.ac.ir a5 ol oKl 1,30

YVAT-Y AT ;o oSl bl

o1


http://doi.org/10.22133/ijtcs.2022.145651
https://www.usc.ac.ir/
https://www.mtlj.usc.ac.ir/

;f‘}”’}"' Shaslalo glasla)l 3 et S B [ 50028 5 Ligs ST

Andde

Soh iy i s s oy S AE A Gl 05 555 Sl Lo gon Lay 555 35 el s (sles 5 Sla il 6 SH5 4
slapl 5 Sl slaliael T JSTsl Tekiatign lasla)lF o eedlie 355 gly by oy (SUsS slaansse s (o SOL)
Dl 03,5 3 sl d 0 4y "0 ) 30
Savelyev, ) 55 alb 3sa> sbaaior op 5k 5 3 (SO bleas (55l ko SIS L g e b 15 oo Lasls)l 3 Bsi cploscnl
Y1 S3ls (slaslay 31 g ul slaliasl s cmee slaslsyl 3 o) el aily JalSS e JB 55 55 jea S5 2SU1 slaslsyl 3 .(2016, p.7
S b 0o g 31 (5313053 B 2 5 o) gl Joudl sty B0 Lasl) 3 5Ll (sl g5 0 daetign slaslsyl 3 bl s
L 4S5 55 1SS L Lo sas (6,ml slaliasl 5 e slasls)) 3 .(FO o WWAA (S sy 5 1ol) LS oo |y oz b & S1le
35 ,Se3ls SUaslsl B 3 AS e syl 1y 3y Jaiie (VIS ol 3 am s Sl U ol g g oo Ainie 5 5l s b 5STpe 5o
el ¢ sl Jols I o 5 (ysety caslobun s ol oo alalos ol 3 1Sy by ol 135 ¢ K3 501 slawlaln gy s 11y
DLl 31 AT 8 5 (g3la)l 3 DS1s 5o Bllanil 255 0 pzean (SSe by S oo dinis JSpo o y50 921315 il bl
C5,5 Y8 (s SN glaslayl ko Joud ol 53-8 50 Glae Sl Jgames 350 BUII Sl 5o s b amalor 53500 30
OFOVFY o AV ol 5 3slo)

31313 (sl 38T 31 plad god S o s ) 313503 3 pleal ¢ 39400 2 Sl 151 51 (613555 2 b cbiacdign glasls 3
15 P pan st kBl s St 53 $31315 o amilin Sl s b slaslasl3 3 i b B % el
Slad e pMel Ao 5315 6 5050 0l igaze (s ) gLl Dy sa0 50 S oo Jlasl | oo el Sy 3 Lol Iiles cJordly s 4
A SIS o Bl (Sl 8,0 e 03 S5 il caB S b s Jhoms dp aSTL (KU olas ey S3b s 4 o sias i s
Je 325 0l 93 SISl raio 8l Anl3 55 b ol ) Cilads e ey s SU1 (6018 Ol (353585 121 VIS s
CRV=F 0 o A (5505 5 o) Sl el il O, (51 (5595 40l8) ISl (bl g VIS

Ao b Sy Jlal b ol 5o (8l 6135 5 ey SO S0t 5d s 0ls (L3I s 0l 45 ol SeNb ot JS1y5
Bk glaced o AT 51 g3l S sl 1) o 3Y SleMbl S ol 538 ¢ olia (ST (o Blols ygzan 33550 (350 ptamanr
JSs KeSy (Sam o a3 o DDl cop3lio (ST 5 o181 (oLl o o SBelae Sos F i Comios b b o 5 J i Colal
3o ] waSlom (6158 4 S A o iy s it kbl s 1) 3 L1 S o S (535030 53 i o s
Slaslayl 3 as ol i (Y Lo AYAA (Ssoy 5 mol) 55d oo 5135 Aiadisn Glasla)l 3 5 5 sneS (gl e 5,005
b 6 7308lS GLadS ConaSl ¢ omas 5 on e (SIS (31513 5| )5 b oliad 5Same o a0 Jns 3l 5350 b < Sl s s
ol 534Sl oS s ol 3 LB s S (lh @ SRS IRSICTS RN ISPRRURE ' Wgea(f: J U v VR

Blockchain
Smart contract
Oracle
Digital signature
Cryptocurrency
Binary Signatures Oriented Contracts
Data Oriented Contracts
Smart Contracts
self-enforcing Contracts

©oONOO~WNE

ov



VEY 5l 5 e 0 8)lass (¥ a5 ¢y 55 (Sas sl (B s doldial oo

Slas Cilsete (o ygaoipl b 534S das o 1y 313l 3 TS 5 385 ()l o oS ) glorl S oo 59 1 cplilaze s Shos  recr
A dalg ooty a3l 3
o3 ssbar 5 Lasla)) 3 Bui b olblen 5 Jolss 4 0555 o S (55l 1l ba Sy cpl & el Bs3y cpl plosil ) ot
Slaslsyl 3 s b e 31y pla il 5 Llhe (Vo am (55l ol sl (6,554 5 $5315 5 o0 SluscsLa grese b slasloyl 3
ol e 93588 o oy 2 Sl Lo sts\J'JLs)s- slaslol 3 Sl 5 pygds 1l coo0nl) FuS oo olow) Glazslu jlusc sl
D8 OMelaa 3l s 531351 3 gl ) o 53 calolas slawsl 51 i 3 ! OMolas a3 o ol w53 dielign (slasls,l 3 L;La(,:.._;)ﬁ\ s

Bebep als gy Jole s Slusc s lu b e 3l ls g glasls)l 3 glacd b vy Al e

;rt.llb_,é- slayls
Spllla g ala)l sl g psgie N

T ol 8308 o i 53 adsl (S SU1 slasla )3 slanil b plene TS 2SI lasla )l 3 i gl 3 "Wadogn slasls,l 3
dnioo oS Coline sl 225 o0 U3 dialipn Slaslayl 3 slinil S (e S i SyoSpde il 0> GSpe8 (Shs b e
05 S as Lolsen ooyl (il o plosil @ (63550 59 e IS 5 Dyl i |y (Si 5 800 S alns slimdl o Slgr 83 S
WBis 5 03 et b pl (er SO (5518 5 Dbl ol el sl axlye Lagl ok 5 o calaie oMb 4 ow s
S5 9555) 3513 1y Jeoms Sl abls JESI 5 0,55  Slem Sl s Sl piumms &1 Jodd b B g ) i 13055 o ohor
(YVY Lo OTAA ol 5

5 S L50)) ol Il 505 050, slapl b Tdnetin gla obls (Splillags) daetisn baslyl 3 53 gols)l3 ose
3350 5 o 0ok S 505 SIS sty e SWy Sy 53 il e Lo Lol BT a8 Jlpel €(YVY o ATAA sl
Oszme mlse bl Al b 55 a8 i (slaslsyl 3 L awslis 55 (Wright & De Filippi, 2015) asb a5 15 Css oy ololils
bl &b sladsl b aslSsls rLi;—l sk SV sb Ol L85 e 3L olS 5 sl oo alge (631351 3 (Sl gimen s 53 (6 1S)3 5 BV
(YPY o YA (3alo 5 o) S o alein i Sl 5 (5 Splillass §h0mm s b dindipn (slaslsyl 3 cdies o

S8 Jold & Gl s Sy 0 paselio Dlgss 31 las garme (sl oS3 ) diaipn (Slasla)l3 iy o5 0
Lot ) 3133 Janl e 1S 555 oy 4T ool (gl o 580 diacdign 31313 bl () ks oo plomil Dlgas (ol 53 (b b oS 505 o0
.(Szabo, 1996) .S .-

4 g o SLeMBI 5l dialopn 513515 pueces €355 50 (S HMS 0y dradign (931513 55 el ey 5 Laglsn Loy (6 s ST e (51
OF Gl SV domtis ol 0381 G o 53 435T b 1y 5l 40l e b S o ol Syl Olyiews 3o 3505 5 o2 Ol
Ortolani, 2019, ) 15,8 ga3ks j3ls 4 Sl o5 1y Congd 5 s g5 diadipn 315,15 el ool 3l 530 b oDl
Ortolani, ) o' 148 1, 6l 53 L5 o Liaoyn 313,13 335 g5 gy 355 Sleolsl sl a8 Sas syl 5ls) 3,5 L (p.439
(2019, pp. 440-441

1. Smart Contracts

2. Electronic Contract
3. World Wide Web
4. Decentralized

5. Smart Assets

oA



)f(al}l\:f‘- Szl gLl b o S B [ ) ede 5 Lis S1

G b o EIB sl 4 Sepl s (s Ll o S0 55 jsbas c0ddi(g sl (6ISUS 3 bl cdiadign 1)l 3 slis cpl ol
Dsbas o3l 3 by b gl g s slinsl (glinsay ms,fr‘}‘bf Cios @IS K 55 .(Zheng, 2020, p.327) asl 5L e lealSals b
D55k ol 53 el g a5 s sl (L) Gl & STl Sy b Lol s (6550008 S8 dS 03 5081 33 b3l S50 5
G O oty 48 15,1 O e gl 5 e 4y B 39 e Sl (5l (5,505 Hims Bl & (3o Splills g gLl 3
Sy g Mo O a3 & 3315350 G258 £ gan Shgn Aol 5 ol by g3l by 0

sl i e by 5 5 eslinal &l T oS ol slayl 3 s Sl e s (S5 ebiles (sl Splills g 51313
313513 cdatl axdls (g5l L o2 b 5113 (6l ot (51 (S AT IS (5La) S 53l 51513 (glad b oS (935050 soles 3 o pcnli) 8355 00
Wsly13 ol & (il 85801 33l oo 3l 313013 (sl (panias (51 SIE (slasles 4 Snes 51 0Lyl o8 ol 0l iz Splills o5
e NS5 Tl 3 mlge S o 4 goliely e3lal 5 o il sl gl |y L 33 oS ol s (slaay a0 0 15S
slaslsyl 3y plge wlSsls a4 axxl,e w0 sla)l 3 glace b J'L»"(’*“ 5 Sl SVl 45580l @ N(dxatign (Glaslsyl ) duend 4>y | >
e o5, 50, SLaslaylB) w dradign slaslayl 331 Kos S (0F0 Lo IYAA e (hS5) LS o g |y (oo b
AYAY o WYAA ol Sl Lgdy) Liles S

4 i oS ol Jlos slaliael ) eslinal jsomn S ps3) ar SO iy 3 edinie slaslayl f Do saas 5l (S gDy,
Cdod 555 ymgjb}d%bw&p’mbzéudpjzﬁwdla;b.é\ Sl bael g5 ol Gaass 5348 Sl 05
SLanil Gl el 5l Oloy B eyl S5 5 51 e g sl Ll 55515 5,3 G alolas 1555 CBlLbl 4y 03]y DL Ol Sy 55
23l 2 T Sl CblB b simn 58 (s 313l 0930 D503 ciimmen 2,8l Glas |y Sliael (S 25U 5500
3 5> IS (o L 0le3 B ey &S 0o - D0 5 S e Bl e b Il I aS L ol ) ey
(£ Lo VA (s50) 5 mob) 33l s elas |

5 o G255 (5oled ST (oo (DM Gl e oAb 3 A L ) e Spll g slaslal e S
balaylp asly el B3 s o5l ool (SallS 55 s a5 go 21305 55 Sumisn b sl nlie Gl ileds dm « Jlie
(OFF=0FA o IYAA pis LS5) 3,8 s B pdilaie a5 3500 p e S hs, JLS )2 48 Sl f3a 6Kl ol gn

st psboar Lasla) 3l (gl 5 sl 3 oS ol (lodade SMSEe Mnetign (slasla)3 gl Slust e paoge S S Cle
P 0l UM Sl 5 L5 g ) Slusilu doseps skt O SIS @Sl (iludiedigr SglaSa )15 355
Sl 3l g ki3l S oo ek S o 1y BLdl sy 5y St W €58 Camins 53 5 o ) b S oo 6 or
055 Ly pde Clewy G5 I 5 0 03 A CJLm Cagd OAECS Dlga 5 Sl oy Salinbigs 3 1) Sl S sl bl
SSor b as J=5s S Frnd |y 2lo)) 3 a8 55 o 03l (Sl Saitns ol et 9355 a3 (§3lylS S 1 (S o |y Ol
Sy oo ST Bl doo 53,8 o Al Al e 30 g oy sl dl ( SLasl Jale S5 sy cdiadign o113 )

Sl il TS ey 3o Sllos 3 gmg 5 300503 Co e obog 0 (gl ) (03,5)5555 55 Ll oo diadign SluslsLu syl 3
) 1 e pl3l (9315513 by 8 4 425 b s S (25130 5 (sl |y 055 Sty 42 gy o DLeMB] Wil e e SO
Cons b 53 Ed Ol L Sl L LSS S5 15 ey ol « oMbl 151 b gl 05 o0 553 ol 3) oo (51 S

1. Smart Contracts
2. Crypto Contracts

IS 0 S s |y g e CJ‘X’ 9 sl all s el aua}rw 2 e 3 Siladiadion (sl Slusis b slayl3 S el Y
AOTAY) welp «0FAY) 353l «(2018) ISl 5 ¢y e
4. The moment that site workers "clock on"

04



VEY 5l 5 e 0 8)lass (¥ a5 ¢y 55 (Sas sl (B s doldial oo

S35 LS jsboay ciaipn (slaslsy) 3 4055 ae ol sieas (DDl s 3ol s 1l Il b i 0 el 5 a3l 3130 3k 5138 5T
oS b dul b pedlias 51 ome e e S 5S4 b cJle (61 45 5 s 358 00 ] G315 (Sl b sl (Sukny Al e
S o S\ SSlag o3l gy S 4 e STl gl oo 31 BLAS) s 5 s o3l ey sl 85y Sty Aoy 3 LS
Slygrens 5 el a3l Ja Slasss b (slasla)l3 S (sl S dilies 0T b Jas o slacs sl 5 daalign slasla))3 cnl ol
a (S S iy 4 o 93,5 b s il @) (b solinule g (slaos b G- b 5 S Jgoie | 035 (SOL sl 5\ Csls
T el fol pliabl flie O b (5 md) (9315513 lilasle Ly 31 48 g8 go plonil s 5 Jadh oS dady 1y il cpl (Bl
IS cdidie (sdiiley b b aS diaopn (slasla )l 3 SaSas dasls o 55 3B e Jlus sl Comins 85 728 OMSs i 5 s
Gob 3 aannl 4 L 355 a0 Ao 13 Ll gt (SLadS il 55 53,8 e 0lSSLeg L 0o 318 o 311, T s 0L

(Macaulay & Summerell, 2019) 555 o Co pde 5 oyl sl gn 3130 3

Sscslu glasls,l 35Sy Lufr\jlajs- slaslayl s ghe YN

Sy p e B SLaslsyl 3 (6555 ¢ o see Sl L (aiilas) (63U (5555 Opeen (Ale Sl Splls s glasls)l 3
Jslas 53302 b (Kan 4S (0F =000 o (VY QA putie  LS5) Lol szl (5,8, &l 5 5153 2155 5555 (( (b3l 5 aly)
S n Sl Bste D] ulad 3 315513 (6l Connay |y gt ¢ Samnlons Jae Lol Ayl 53 10l 3 2l sl-ay o

Saalon a1y oligla)ls; 4 355 g Jool oy (eplaze) 0S50 (1 oo b (63,8 (sLaodilb o iy (3L & s 5o
Bl 5 WS o oradanl 533, 1) 313l 3 BB (el GhlSilesy S ccns OlSIL) GL50 K3 glasaly iy 1 S
(FF-5V Lo MYAA (S) Sl oliis opl Solo olwSaler slagil Mol 53101 o o, bnses 1) (530 33 des ooy
oA dge JaB b 0 5)bs) Do 50 el (5 S Clizd 3,8l b 45 das s digaie 4] OIS ) (636 (6555 (e
o) Slas i Laslsyl 3 5 31 epl 3 (6,80 -3 08 oo dgmin slael Ul Ssddes Comse ol e 5 J.:SCUa.ajal o VLol 3 5l sl
o bt (slaslay) 3 sl a5 S o8l 31303 (sl 4 o el 4 35l 581 bl OhISley 48 35 1y a3
P Al o e glal 2 Iileis 4 ol b riie als s 31 5Ia)) 3 4 gl ol Jole (o bl 55 L aiS Kiase S
GG

Ol Ol Sade oS €iles S a4y s Sl laeds p plosil (6l (patedn Saale s ()b 51 S5 a (B sbaslayl B 655 0

By AT o) 2,558 .(00-00Y o ATAA pdde hS9) Sl Jilite (guialh diodld 55 Syntn S g frwrms 5 (6 1S wle

el ghled Gl 3 CSHle 5 9 3 iy slasls)l 3

el e oShdge 5 (680 b4 psed Condie a5 550 o0 oslinul Lol (ol DU sl oy jae s lsieay 51055 (Slons )
S g3 5 0yl S5 5l 3L SG o Ll sl elazm] Cardie 5 U155 edily Candie o go pililaze (65 a5 Sle ) o €L
LTV o APAA Se) S oo 45 58 a5 30 Al oo s Coanioy (il 1850 5 Ko ASTy 5 (5S35 pbilace
S Ay S Sl ) 555 211 b e ol b 51 S0 a8 saleal elSis 51 (518 S s (5555 el
S e O alay b a5 AL 05 o> Slojlubilay (9ol 3 dlaly S1aS -5 €AS o 5 Jatoes |y s LB sl 35l g 5 5 3 b

e 31313 3o 35,505l 5 4y e glaay s Al l{ﬁﬂ}lbjﬁ- 133l s 5 b o ol (6515 S Comdgn (AS frams B b 4

1. Payment notices
2. Opportunity to only "pay when paid."
3. Cash flo



)f(al}l\:f‘- Szl gLl b o S B [ ) ede 5 Lis S1

—00F o ATAA plde (JS5) SBIIS dal s Sl la)lB e il n el pdilon e SUlag 53055 Gl 5 st e
535l 1y sl 3 (golal Lk Ahuil dgaze a3 SVslae 5350 5 b 48 S e a1y 313,13 (5| e ol a5 (00T
2358 Ol (a1 3 gl ol Cadie sliady

850 5 0w (il S codidn B i) 3138 Jab 5 (8 3 03 S0 380l e oS 5Ll slasls) 3 55 pntoean
O3 ik Bl b sl Slles gl i35 5388 I o8l b Vol 48 | s (1,0 Sl oy 5 2) Jriie 1
iU ) osaia b 55 Il Colal aulse LB 0355 0 e 53 3 b 4 58 0 BIS oty plai b sutielel Cand
Do 8 ol g s ool 5 S L3135 3,58 135 oo (A5 ity 305 31,13 (o) ki sty b S 2
4 ookl Al B 00,8550 5 obsS L (o S o0 S |y ik (e Lol Il 5 plios) b cnline 5 5lils laplialles
Dy gn e e Sl 551308 O lbglinate ¢ ilite Sligas 3 03l sl syl 3 L 3Tk

3055 dasloyl 3 Gade SIS 35055 0 pbie Sl Loslsyl3 sl a0 plae A Spllsgs glaslsyl 3 (5555 )
a3l ki 3y SLaylSaly (N g 31 g bl 355 o0 43,5 S dgsS 2 b ) asets SV ol ssay gl )
(M| gl 31 s oS Sl gma e 3055 S B ol (6555 55 STl 0358 oo Jles) sl ol b 1) 3 5lis (6l >
wliws i s Uai 5,0 55 ol 55 oo 1y Waslsyl 3 ol (6,558 &l (Frischmann, 2010, p.141) L JalS slsl 3 i glaas)
23 b b Colioy dsa= ol 534S (00Y o AY4A i LS5 5l J& « Zheng etal., 2015, p.6; Halac, 2012, p.750 <.l
« Klein, 1996, p.354; Esperne, 2010, p.10; Chi & Olsen, 2018, p.5) coul yoled sls513 4y Llite (gdigls 5.5 53 Dl
Sl 5 gkl Sl 53 o3l bl 3 bl eala) B slaasl Ooda 4 ey B Jolis (pal (55 lk (OO o AYAA pdie SSe ol J&
o 3 «le Ko 4 (Gundlach & Achrol, 1993, p.150; Williamson, 1983, p.527) 554 s cpeiad ¢ olojlu poiums
Lot @8bie 53,5351 5l 330 Jlite e el (51585 3,08 355 e (o sbne e 553 313,18 s el Sl
(00F o AYAA uds LS5) 355

Staet 58b Gl 5 Soglae SIle e G sl 5 pealhe 3 01500 Olal Bsi el 3 1 Splills g (slaslsyl B (s,
WS o (D0F Lo VWA oo 1S5) ol (lal Gy Jal o b a3 ) Gl Sk siasglis sl (oo 53503 atalis
Sl o i S gn el s (33 65 )\ pjjja.um;wsb apslae sliatio ¢ = G (SLe g8 S )

Hlwsls-La _)frubj} LSLAJ‘AJ‘J; 9 g:.::' ‘5Lhuf.n>; A
;r\jb‘,s- laslayl 3 sosee a2l N-Y-)
Sl 9 Sed slaslu )y ol N-V-Y-)

i b oo lzel 53 cedlpalio e oS (At el BB 0 SO (sl e 55 DYl der Gl b

el 3 ol Gl OISl (VYT o (YA (0Bl (5 i) ool (wliSlh o gas S (558 s 53 ol gy £

Sl el 5 0352 59 diny 53 plaal comizman (8 o VBt (b (65 )5L8S 5 3las (i ¢ SI853L BUI) sl e S35 502
(YVA=YVY Lo OYAA oslo 5 o) Conl (6,505 [l b lie, (6,880 Cussian p BU g glaasls 5 Jliows

10



VEY 5l 5 e 0 8)lass (¥ a5 ¢y 55 (Sas sl (B s doldial oo

ol 31 ealizal 5 sl o )l Ao 5 Sl Alple sl Sl sl doet 51y Sellla s Sl ) eslisal sy 5 4 S
MRS AL LI (O0V o ATEA e (JS5) Asls o S o ABL el 3 Lol has Sl s e aS il suds |y Lasls )l 3 &
3 SSerte b 45 20 1y ISl epoBlae Jaslyy 84S 0ol A jeny Gom oo (050 00 Gieie 5 Al go s o ol ali g
i D)) 3 i EalS 5yl 5 Ol bl Bai cpeiad 4 colelu o s 4asT slayhl s SMelas 0 5 slasls!
B 0y Al s 53 1) eSS Al 556 (Sla St doged 5 (SOS a5l grnseS 3250 Sla Al 18 (sl
Gyl A 53 e S 3 sl 3l Colem 3,005 b s (S0 5 (558 55 K sl b3l (35 Olisebl (S5 503
Slsinsn (58S 30, Gl alls vt (gl alaslgntiy T O somaS ol s 350k dinign Sl 3 5 (5kunS5) Jlioms
S 63 ko) (12 bl O gemneS (S paly Ao 51l 03,8 e Sl G5 05 SHS sl (o s L od)le 53
Sl Ll (S SN Sy s caile e glaosls 3l Cablone T Jams (L ol (U 106kl 4 pgnse cllan oSl
SrSe 4SSl (S (A=Y o NF v v sl (65,085 alae cpilins ¢ 518536 GBI ol "yl 5 3 (5K Sl 5 (6 s
03955 03 nl 0 Seans (535 iy (e GG (5 L) 5S)5 Glus il Caats s daeigs (slaslayl B 5 S (5L )

pRCIW

Laslayl 3 3 gl Jgaol ilel o 5o K85 . Y-1-Y-)

S laslnl 5 lay ey 5 Jlows gliasl jolas] g aeen oa)lSsilu 5 (6,80, b dialisn laslsyl 3 55 cylalaze duad
dgrlyn pdo 4 4 b S o e ) (Sdled (655 Ladiyn sbasilal i oo gllael o5 Splilla g (slaslal 3 )5 35 oo 510
Sloul A3 53 Sl slie ST pe 31313 5 b 4 o olal Goo (Lol 8351 510 oo (Jolas U b putilaze (S 528
4 byt o3l (IS 31 asly tis S JpBoclonl 1ol o cdiadipn sbaslay)3 slanl s Lol 355 e 5l Al 50 s s
Sl G5l Ll lolais & o sas 5 popmat SIS polams) duls el GBI s fazmen Slosihe 02500l
02 TN ol S5 58)) ol (SDalas s () 53 313,13 3090 Dl ooy A L 0553 5 sl (A5 Ol 5 (Sl
o 4l 88 80 83 5 553 oS 4 e pmseas LS 51 S0s el a3l el o8 5l ey e S cnl 3525 L (YAS S YY)
o34 3sh e @3ls 553,50 M Tl 5 (Dol 5 all b Clllius ahen il (N3 53505 35 skl 3 5l (g olomms Sinil s 2l
2o 65 p6 & Jims slaliamsl Sl s3litol e 5 ool (63,5 o iS oo elalns Sl & o8l 65 (53,3 5,5 o Bl o5 <0y
S (5,55l 55 o Shasle  alolas a8 515 5505 analy ol (Sos 5N (limd 53 el 30 pamein Sgomn ol 4 S (sl 0l
W15 g5 Sl o) Ygnol S el 5> i Snn b 50le 651 Sl cpiman 35 Sppeo 03,50 St |y (55 s
b b s S5 350 53 5 e3)l3 Can 5K LIS L Lol Limal Lo 83151 45 | €350 315 Aiadisn (SLaslay) 3 Comes y (sladids
LFF=F0 Lo AYWAA (5505 5 wob) Col oo b o L3I Liaal o)

S5 b 3l eelze (gLl ool 092 58 el (515485 (sl I platasy 313l 3 GBI 5Dlelas (sla e Al 5355k b 5 () DMl 5 S talasl )
Europe Commission (EC)Y
S5 e b oley dsb )3 (ML 5 an OIS
Sy g sh ol 5l ol o) pena @IDAS wile (Ko s xS gliasl Dy e b o SN (sLiad 3 (S, 5801 o pa (S5l 1€
Jo8 03 3550 s SLaptemns 5 355 b 2 SO A BT 5 6 Sen LB L0
S e Aallan gl A8 e s udr L) Bl Sk 2 (e cmlis 55 o el slaasl s sshad 5 Lk aisei gl
Slovenian Research Agency under the e-Construction Programme, available at: https://www.arrs.si/en/

Badi, D., Papadonikolaki, D., Sourlantzi, E., & Ochieng, E. G. (2021). Blockchain-based innovation in UK construction: A user perspective.
Eleni and Sourlantzi, Eleni and Ochieng, Edward G., Blockchain-based Innovation in UK Construction: A User Perspective (May 12, 2021).

1y


https://www.arrs.si/en/

)f(al}l\:f‘- Szl gLl b o S B [ ) ede 5 Lis S1

Ll 5 ol ST o f om0 colndl gz (lpe 31 il ph (AB pime SIS Gy ghie aScnl Sl e Slse pesdle
Slosl Syam 55 55 dradign (Saslayl 3 b b s dias s 3 80 o 1) die a5 s )l e Lol il 8 nges slaslouia
Cambgo 53 Lasl ol oS0l 5l gliebl Jfrl}lbji- Glasls)l By Wgh Juwste oliad &l oSsls & il go ol i e ol
AYAY 5YOA Lo AYWAA ¢ Bslo 5 1ol) Collsdnl s 3 90 5 US s o3liasl gmee ol 5 (So 0Tl b s

2oL 5 ly Ol he 4 g5 o SO0l B ) seots odliosls Jamdlysiws 3 gian (isn Cund 48 ol ol Slal ) Sos )
B At S5 358 O 3 5V 55105 03 Jar 555 ey s 5 50855 5 eST ol S il Ll o 2 53513 g 53 1) LaystS
el 5 A5 08 o5l dm g iz Db Comge Ly — (o5 0 aS L 53555 (5o - ) p8S pli 4 alanwgs gl giS
(YA0 Lo VA ol 5 sl L5dy) dils anu 5dl 55 (Sl 58S il g8 UiS 0

Jfr\jb}& gl glasls)l 385 9 sla il Y=Y
il b 8l E;rt,jbjs- Sl sl 3) Canso LPyn 3 4t S

SUsls)l 3 65050 Sl 3515 55m 5 o3 5 T (Fhow & gl Aoty (5505 Jo iy Slusisila Splills g syl 3 pluliss 5
SMalrs b (5 Sadansly Slods ok Jpin gl o5 55 5 03 5 5olons o) ol by |y il gn glasls 3 oy 5 (S xSl
i, 534S Lol 3Ll S5l Caog drly 5 ol (5B Y asle Jgeds S cade O 5l asla )l 3l cdas oo K55 5l s
Mol (S5 2SI (slaslal b 4 (S5 801 Sl Aoy 5 358 0 adsl 0 A0 a3l 5 BB ) (S wDleds 5 VIS
Sl €135y GEAS 3 e (B s 5 Culos a4y 3dae 3150 55 (S35 20 Do )loss 556 5558 o OB 55 (QBAS S s (slasls) 30
(45-90 Lo AN (L5 alis)

Copgome Lo luslalo slaslayl B diadisn 5 (s xS0 slaolayl 3 Dl gas el (ol ouny 5 J8 s ) 5 457 ey
3 el OIS s (5l a5 LI 5 sl e Sl iz 2 48 (G gl LTl C L 53 ES)lie 5 laz L B 3 s slasls ) 3
b lhas 658001 055365 508 b aS Tl 1l Sy Il sl 0025 5103 (65l (S5 5 dmlg s 0dile 593 Ooylo 5B Y b3le w15
S = Sl am s BB L3I pl 58 Bie 530S a1k Glo s S Jilde b (S i) Ol 56 e le
fons o o5 A

p ke Laol S S )l 58 o i S oo S8 Loy (Sis SN laslayl B i dioipa (slaslayl e 51 il o
2503 513 plel 51 ladla 5o ¢ 556 iy i 5 (Sl dlesl 935 jeamein b a8 (gl sl Laslo)l 3 ol psiose D)l e Bl
G- ol ) (6 xSsl (5 5348 5 S edallis [ols (1l 51 (5ol 53 Ol n b 0t peme ) ulem el Calaal sl (J-l
Cl WWVE 5 \YOF G ol 5 g Jailsy oyl 5 WWAQ lazslus 55 5 s 935 ol (il opl & el odis Cando O3 )b
ool g Bt 0BV sla ilanlls g 5 Cows 4y (D G506 5 5o b b 2 ol o5 Sdonis O b pbiay oo olodl oo oS
Lyl 956 V0 51Y slse sl anals Sl 5 s 5l oo 4 cplitdlagle ol s 5 avuloea b2 )3 cComline S935 L 5 5aS 4y LU
e 03,5 Uas) orlins 4y wdlis p las S ¢ pm (gm 3 el Sl 53 35050 93,55Ml5 (¢ lhasil L AYOF i 5 50
amS pl by Lo 0l Bl oo ol 0 (S 32500 rbime 31 (S Slaglos T 83l S AL #3100 VWV Copnmo (05306 55 ((priens
baglo il 5,205 ol Vol 5 ol 3 55 Slaplils thadion (sLaslal 3 55 = piopay oiiS G s 31 Cglam Slutal oS s o
ookl 5o gl oo plazle Sl Spobs 95 A5 5 Ml plgmen Ll 8550 1) Laslal 3 ol plalase G s
S Db 9B Y asle FSl i3l alis o sy o i 05 go Dpmime oS pean ) S S D)o 956 yle

ar



VEY 5l 5 e 0 8)lass (¥ a5 ¢y 55 (Sas sl (B s doldial oo

Slslaylp plilane Boi 5l Cgla Dl ske g pedi by 5 - Sl ()8 Dllos 5l (s Godlas (655750 5 iy S35 s
sty 3 e 4 S S Sl 05l ale e 6 (AV o ATA) 3 alie) (5 il ol 53 il (S5 2SI

Llosls slgiliy |y Ge 08B s ple (1l 8 4 5lse Jasi by (Ko I
s oty (533 (53,05 HUad oS | o thn ol ey Ll iz Gle daite (s La il (oseas 53 (ondad S LeBT (-l

JS(-\;J\;J; Sscs-lu slasls 3 .Y

JS}IJ'JLU& ORI WPRICE WO T SRR MR RIS
Sl 51 b a5 (Sl ys e S)lius 5 Sy st 45l sl giopo b olaslag) s aheml) Lo (slaslayl 3 o5 sy Laslsyl 3 STy
Al e Coeal B33 Siludkiodign Al o yad glaare Shl a5 B Sblugp b kS o IS5 o3Lal by e

Pl 1 Tl ol s o Dl i) b |3 e A Aol @ bte alom e a 53055 dels) 4S5l sl slaslsyl b s
liadign LIl 3 e 53 Sl gl 3133 S b e S50 355 o0 et 2 5 b2 5 353 Sl 5 31313 ol L g
i LS5) blie b Colud 0l e 5 6 Sl 208 0L Joo 5 2 3 g S 35500 b o & gl 5 513513 slas (g1 !
(0EA=0£8 b IFAA

VAL L3 S13 5 ail) (sekge - (Sas gl 3 s 53 ezl s 3t 5 Sl s Sl (slasls)) 3 il & s
ooty Uil Sl Shes 5o B 45 550 pslie a3 4 i e oSS s Ls (I E Lo (TR (L3 SI3 SAS-AA o
Sl «eala)l 3 bl oS s pdy ool 0l V'ALJTJ" el o1 3l ealaial b dialign (gge 350 slia) S s (s dakisn
ddgate Ol 5o bl 4 13yl 3 ol slinil Calate S o dgi |y Slus b (szmen oas plosil ) e am s SO > g (b
S di5y) 555 o Jite dgrie gy S 4y (8 5hmn hgh Lo am s callgnin LB 5 dgnite (Sl Jos ool ) g 25000 4S5
LYY=V o OYAA ol

P by s laslpl 5 ol Gai daslayl B i o B 5l (6 Sl 5 Codlad slml dasla)l B dn 58S Sl b e )
bl ol pllas 5 Sloe s 531y ok pla ad SHIS 45 ol (635 (65515 S ¢S 8205 (S 058 S o Syoete 3 S0
CaSIle 35 31 Colem b O elas slans) el TNl o 2l b o) 5zl oaled S s Culda LaiS uv;w{)t JB s
Olede o3 I 31wl 5 Jame b3 el 5 oS 50 b Jlioms (Sl ¢l (sLiad 53 oS (gsmuims 8l 03,51 a3
i) b gleder St 55 alobas dolb o jo o oS - alandly 55 Jisl il Dlas Lado b iy w358 oo 3135 paiose » <oSUs
Gl 53 B 5 (580w 3 b 355 pl 53,18 e STbla 0l S den b JS 5 G 5o 1 O 3l (sl (ST JUs 5 o113
LUNF=T04 o YAl 0! Ss) Dl g0 39 |y 15y aat by 5 Selas

oty O 5 Ol 5 i 0% 940 < yed b ol (63550 slomm Sl st Lo (SLasIny1 3 55 o guasay 4 ol oLle ol Lol
S L (galenel JlB 1y a3 5 1)) 3 Gib by o e sl olinl K e = Sl b4y olazel o )
Ol (Js il 315,13 canlis (gl 5 emns slinil 53 3lICes 15 IS 4 _5Dholas slaelSy (5 (plaalanly Con S5 35 5

LlokaT o s - ity o o 4 Uy g5 a8 ol bl s, 0

1. The Internet of Value
2. the Internet of information

¢



)f(al}l\:f‘- Szl gLl b o S B [ ) ede 5 Lis S1

oealS el 5 CBs 5 S Il s goles als (O blas (\i»:..ﬂ\ 5 ol Cosd e cjfr\}lbj} slaslsyl 3
L oo (3Ll Ldy omge Colgind 5 Ll g o L s o canlbiileds I3 1 (65L0 (oIS e o Bl (5 p K o

(YQa. u° AYQA ‘J"ﬁt’} d\sj.: JA}&))
Sellags slugcslusla)lp Jolye By (35 gy YT

slayl8 sliwl 5 Ay V=YY

a0t b s ploul Splills g 65t alalas ol 03V LTS 355 oo () 2 chiacdip 5113 L;ur;wij\ oM sl o8 sl )
Dopga053 D gdon a1 Bl 5 S (ol 3 Clal 5 5 b Comdlo (bl fow 4 s il Sl
g o 4 S 31315 Ui 4 e 055U A L 3ol

ISSleg a2 213 B L1 ol ppl 5 i ol Jloedge 355 48T (SG 1 5 0ids b i (o 5 (e s o ludy 5 oy 3 5 s
S o 5l sl lael (g5 380l b B0 S 5 blie b SMslas Dl 25 ) redas il e b elal B alin] 1 e 55LeS e

g5 0kiilge b a5 GV Coad line Vil ISl ealn)3 sliml ol 355 o0 g 555020l (5o sy SISl psizean
o35t agé ol b B VIS Jlayl 5o eslizule g 31 ol cpl o] 2l sl Ly sl 3 oS gl sl f}\? Slge CokS g
Sz i game 9o OISl cdiadign laslayl 3 slaml (sl 3some GBI DD 3 b A8 oo (S5l 55013 DMalrs s
Olde «ale Laseis 5 olgr blilasl 4 Jlu)l 55 edassaly) b e diS) 5 o o godas sty Slods 5 YIS 380sII 5 gl
LOA Lo WYWAA (g5l 5 o) dolowil o 1 b slazel o 4 ol 5355 g0 ool 0T slsyl 3 b CoSTLe 5 kS

bl daalg ) (e 3 G)l;'- 5 3 Sledbl Gl s Ol (gas ole B oslsyl 3 slaal 3 i 5l cdiadigs glasls,l 3
SS1e plonil 5 53 (Jyos o osmmn Jign (6 S3b AT ohl 4 a5 L (ol (slaslayl 3 Blae Sy 25 3l eslial (Sosple
e sletias (63153

slay0,3 slinl Al 0 Y=Y -Y

RO W S g PRP-LN PLPR IV rl.(.>—| Sl ol yon a23lin (65155, szeen Sl L &S o ges Sluscsle slacss oo
Wbl ool (6l b 3,8 o ool 'S S DS Blobu LB s S s8 SMls 3l i 5 Sy s Jaw e S les des ¢ pulud
JS Ol e S dipd o disergr Ry cnl Shlze 5l 5 LS e ol (Jloms (6 2 53 SMalas LB o (Sols 8y (S5l s 5o
Thrls g s daatisn Opsmots ) S35 OL3sl 5 ol aablie (55180 5 Sl ol (glabl) &by (SLadS &y peoay |y oS 3053
21313 slamil 5 g el a Jaunll) s 5 Laasbippl e posmas 5 Ao (i o5 il (bl 51 (5,50, b0 S Sl
S alns 5 Dl (25 S5 Al 2o 5 43,5 g0 g ol DBl 5 0lgiliy (SAES caablio (glaaeS a1 SLudl mlie &y 58 05
b 5 Slaels g Sl kS 2l pliabl (5 SBlelas 53 SLpde 31 0l et 255 0r (S LS LS 53 Sle s
1) sm30s SLaa 58 5k i8S sne 3L s 0,8 3l oo s s Slewloes 0l 03l a5l b ot 5l e W
il s G dlteay (G10L1 Aol (18 o 9IS L caS ) AN Sl s TS 5 S50 5 S sS a5 4 oIS K s 5 At

https://setadiran.ir st slolu - S Koy 2 DSl )

2. Self-Executing )
(Sl G 3l el p3Y ol Jolye Ly Lol s cnl 53 wtonl 08 55 Sl 5 aleSS lee 313513 @ 5 0yl (ol pagde [l Sl Glussle do e
Golgear b a5 03N Jolse b 5 s o) sl o055 SISl Ayt 5 3515 0dgen 5 L 350 ol e 5 AS o g5 ) Lol ellias 5 Dligens (N Teile
(W40 (hlsen 553 able) S o ol [y Cilu SIS (b «ledb]

10


file:///C:/Users/pcsuren/Downloads/تدارکات%20الکترونیکی%20دولت%20-%20سامانۀ%20ستاد%20https:/setadiran.ir

VEY 5l 5 e 0 8)lass (¥ a5 ¢y 55 (Sas sl (B s doldial oo

4 ol g g a3 Sp el o Ol ol o ol A8 o Jlesl |y 550 bl >IC5leis 55551 g0 vlm, Ly pebedd kg, o6
3 Glas sammn 4S5 550 slayl B vSL> L5 0 G 5eelS IS Dlpreas 596 355 00 jledin &t ERHEPES g5 0 oS Sl 4ol by
oosn L ol dialign (! 5l ClliS ioleia A Spgema |y bob (gl 5 b oo e ol aS (s (ASL 0D 2> Dlgss
B AY44 4;:.1.3‘ LSJ.‘.'“&’) Ju.l.b@ bwmdb))j U’:"‘jj 6\.&45{..:.%.3)34) 6)\&);[3)3 Q‘j‘;’ [ 5}" 40.3" D .L’waj.@.g L;O)—»ﬂ-‘
LFYY-FYY

b g dnal> ‘.SC,..» 4S5 ol sl Mol 05 925 9 315 (glasla )3 slaas) 5o dly 0L 4 Gdewy Lasla )l 3 -l Llie 51 SO
S e Bt Sbe 0Ly 4 55 S8l ) JSL:aJ Sl Ol Sucaws QT‘_;&:\A Slas b Odsay ) o108 by slasls )3y 5 ol
Iy Sl -l bl L;LA(,:.”}QI} LS 51 (680,40 b cdiadign sl 3 . aile oo 5L 355 5Linyse slaslayl 3 osllas (il ol 5 slisl
Sgb e S bk 6\.&(.:%))@\ O30 1y (6313513 slady « 31 O e Gl siaal a5 5LLE (shiail s 3 eslaiud b aS 505
ol b i 5 i B 3 (S ¢ Sl 0l 40 S35 (2 95 45 A i) 5 S 505 o3 e 0y
C;..A‘Jsugabuﬂaéjbg‘ c).<.'.> Jj,da g,:»Lo

3lay 8 gl B slaasl 5 YF-Y-Y

mLcLMQBJ ‘J&;wibjwwgﬁwﬁg\[}la Sloysy 3l dudm ladl plgaeas |y 355 dlalas (5,1 el ) 5 slansl 51 a
WLyls oo geae s slales] CLQ:MI S g AiSe e e (6313513 (slilasls S

15,5 58 IS8 1 o Som s Uil 5 Bl s e S sl 5 ol ol 3 51,1 sl sl 5
;‘}AJA‘}&SW‘)‘)QVQ)}Q“)@)}JJSJA&:)‘)NLAVJ{_‘))Q‘ L.-ﬂjsjd‘u.i\ Lb\b‘)‘j;&u\:;@)’k:}&)y)ﬁ E>}‘:“"g_5'°°“\'.t>.“."““,—".’.f

Ul 5l alsyl B Qlbl Siales @b 5s o5l slow! caolas bl slaay a8 ol B gl S 058 ‘C:)zb ol oo

M)A O gody .>|.>)!J§ J.;M A=Y-Y-Y

il s ogllas (¢S mena 53 S50 SeMbI S (sl ol oo b Byl ISl 5 ol 850200 (6 0 SO Sl

35 63 53 3pmge SLeMbI oy AT 5 dnlid oo (Sel o) (b JSIsl (sl ST slagtinn )10 algsa 1) sl
DL ol (85 Jlo Skl s I3l sl b 3 sege alaie Conioy it cCad Slait sl Comlog (el s s ale )
5 b s g 1l 5l iyl dal) 015 e koo oSl 5 S¥olns (Bl dashty 5 51 AT s o 13 S o
S8 0le eds 5936 5 sl Dlles ool (Su0le) i g €131 3 5Ll 4y el > Ciliis SlaplS 53 oo 0l s
315,13 oz ook 4 3l st L (glasls )3 aulitme Jilo 31 (5 olonm 5 Uno3 5T o 55 cdlias (ool aigy o 5 0oy 23S dlaay 5
(,.<> o Sl ol jalio S5 syl 3 bl 3 S e (..(> P el 5 e 55 Sl il Sl 534S 0SS
B ssian oy dny 3 5,13 5 il (T h9das g6 51 8 oS 3 godkie o G )b ST 008 e axBlIS ) s adad (e
) o nl S e 0l 5 BN s 1) CBlate (53b) 5 3,8 e S JUal plae 55 abelae (BL ol Ninie gl Copnlad
b 2L OSLeS (oS Cmbabpe Cow 03 Il gl Sed e b Jlioms liasl ) oslinl gmee oS 55 o0 5505 Ml

bﬂ,f&&ﬂ@di@éb)&b\ﬂow\&g\jﬁbﬂ Wl 0dlis Sl (65 5l dacdi g 3oyl 3 slassl (el 2 5 Sl

1. If-then

"



)f(al}l\:f‘- Szl gLl b o S B [ ) ede 5 Lis S1

2l Al 3l egman an iSS plBl (g el o Vil 4 dlolae K3 b S g (Sl cnl 53 s e 13 pelane L
sl plSm 53 Cmio ot LTAF=YAY o OFAA ol 5 3185 L525) 355 sos dini glabalas Ll 5 45 s (613355 abolae
5 058 5 S sn SLASIS 3 Jadad 53 HSs5ke red 31 015 e 5 Sl B3lo 5 alid ) 3 Jalaze 59053 sl palis SonSllys s
ey G S Sl 505 OSSle Joe 2l ol 4 0) ey coddoanslu glad1g ‘éw Coogd poatl L oS lasSa
5530k st pliogl 3o b S w1058 e Jaar dalle 55,8 Lo 0l 3 ok 03 |y ()b Ll ol e ol

Selwdlyn 55 rear NS ale o odo L Y-Y-Y-Y

05655 Gk 4 1355 40,8 o5 b (0SB Slaedil 03,5 sl ) Sl S 2013 355 OLSGl al ¢Sk 85 (6 slE B o
ool 3 ES)e (gl lear BLBLAS! 53 313 pyee 31 55,8 oy slezel o o35 53 ol 30 el s 3131 3lsES)lius ale )
32 03 88 A dal s 03l 5l 4y (55) alolns BB (6 1S e pon 1S SIS eyl w8357 iy A3l 93 358 Sl 3035 s
Ll G by 355 (S5 0le 2 53 Wl oe 5 had oo 2 3 05 5 & 315 IS aule o iy SBls dals alalae S Ll
e sl 55wl sy (S oo o oF Gallae Glisl (S5l 80 oS (61asl S Iy 035 8151 3> (5E 5 egow S0l D5
L dalgs GLIIS e Sy g 5 LS or aB |y (sl B (5ol IS e jun 1SS SI0515) Qlakis3 By sl late 53,5 oo
Gl LS s o [ oSGl cpl o g0 SLap b 5 (oo o5l Gbaeds 55 o e« Shs cul (FIA Lo ATAA (plil (g i)
Ly gl as |y oo (slaody g das 2alS]) os glaay 5o o 3 slaale ju

SISl o 2 45 ol Bl 423 o (o (ol e SO i Sl Sle e GSinS  S Sla
Ol e S 5 el S8 ,h 5 SL L ablie )y et LISl jus .ol 50 355, Il 250 «Siile oo )
Cale) 4 Ll (b Cans) S5y 58T,e .l o 6 S asle o s 8085 15 O 5 s o0 0,80 SolIS Wl 53 By Sy 5o
AF )b S50 GBI Lokl 5 e S1 S ol 5 508l w3850 G 5S1 (g 5505 (Ul 2l 5 SSKn )l
AFT=FY VY=V o

(Cd g 5 plalus) day Cring Y-Y-Y-Y

B e B 53 oSl S8 5 5 S0lacy o 358 s iy 50 5 o bos oy Sl sl St oty 5 otlise )
(22 bl 158 Sl DLl Gl B 5 385 GOS0l mnny Vsane sl 2ladlis 5 )18 e Sl < lsp s
35310 ol yonar | oy 5> U 5 (Sikowny Kl 3 S ggan ol cl 5355 o0 come il (slajlns 0 SO s diaign slasls)l 3
AFF Lo OF eyl S50 6L

$2L0) 3555 dali dany Conies S3500 S Sl el o3 Gla St 3l Sltee g b ciadisn Aoy sLasla)l 3 6 SHS4;
OFY Lo «oYAY sl

55 033 3 OFAS e plazilr s 35 056 ¥ asle Yai) B 3 laslayl 3 s plestlo dag 035 oelil) & a5
1S5 Al ol jenay |y Jod )UT Laloga slaslayl B lugislu glasls)l 3 5 aew

O J2gn s el [y 55 (0l Sy Gl el Cglomm &l 0 VL 5 Caacd o St b olazel B Saary Sl
Srgdom Al S o Dol ) Seay s Sligsd () 4 Ll b s B o a3 S BLAs Sl bl s
Sliab slol ¢ Sary Jaun s oy A sl S50 5 e Sl ¢ JSIis) SEMBT (Slaptmns 3 o3lizal b o 535 5l Gliralol 5 oleo) Ll

1.VCs

v



VEY 5l 5 e 0 8)lass (¥ a5 ¢y 55 (Sas sl (B s doldial oo

S5 Culgh s 5 OISty B 5t S5 3l (6 S5l (Ol Sae (63,5015 ) 5 (b panadsd Sty Ly <) Sty (0 (B

S o dale Saen b wled 4 3L adlie O oo 3l e 9 0 3100 313513 53 bl (B Soasleay
S Stay b Condge g 5 2Nl b 1S53 S (5l ol sl 53 503,05 ey &l 5 Sl &gl 3051 g SN
Ol 2558 Al oo ) OV Sy G Laolent b dinisn (Slirnl Osel didor G ao ol 53 S g 25l
3 b oo RALS ey G (Slady 78 (S 6yl ey QSIS sl & or SO G b3l |y 355 Conios Sl S 08 ey 55
XV o AF e )l S18550 BB 558 g0 wds o Auls 5 (5o sLrosls 4 L

Sl 65 9 pllan (el 803 L E-Y-Y-Y

ol oo ol Coradl clio JIS (550 5 Slot i pellias oty 5 @Bgas (el Sl gl sl )3 () Sl o g )3 0
Olelu stples 33 s Sopmslal S 5 e labamd [l a5 b coels 63 55 s sloml pie 5 Slles 55 =
Sl S50 i S

Sk 8,055 (9B St ol il 80y dasy 5 b3y 2Bl (Silwgler b s 53 e S (3l slas S 31 S
a3 o 513 5L 5 AS o oo setes ssbas ¢y 52 0Ly b o) 808 sl & sl 0le 51y il Conios

Vs/é\djw Fop A A e el 45 el ol 5 sl (6 bl lrodls ol S5 == sl ol ke &S
bl Ko pe A8 e 23 Gl O pemts HSoley 5 LIS Jaun s mlis poled Comis s salis ISl prizean Lisb ol L0580
reolan - llan 5 5lse 5 SLadl (55555 3 ol = (el o Sk 31 ¢85 ol 55 Ol cmlie cnl el plSn S il b3,

Vs

sloyl3 gl 3l s €YY

S @353 35500 51 adsl Slal Ll slal 3 55 bylSe (slae s IS Jlows & aholns plowil 51 g
8020 53 e S alne Uyl 3 &JS ol s s 1) 595 55 (bt 5 550k (81 2555 5L Sl ps SWB Sellls s (slaslsl 3
g oo GOt 5 5 Sobs

SNl sbid &3 N-E-Y-Y

o J?Wbé«?‘f}uﬁéfd“e S e )l Sl 5ol Sl diey 53 (Sl ) oo al 1o ol 55 e S (6508
Sl lesl gl CdS 5 G (S 85 a4 anlje L 4Kl slias ! cilod o (6,505 4 CoSle JUasl slesl (633 (35 - bilandls (5l
Lo So S w5 5 B STle Sl s SoSTe sl o2 ) 801 lad €05 50 05 (5,505 U 4 oS0lo s 85 S e
o datin (slaslsyl 3 el oSl JUT 5y 5 plasr! Glad pl S o Jls 5 odalios |y JUiSI ol St (sLiasl 5 355 0 3l
(FNO=PAY o WY AQ (ol (g nad) AS o Sl fmn [y 31513 sl 53 EIB ol 4 (3L e

BUSL il 1B FI0 o YRR (Bl (6 2] 3,5 oo 250 1y (S 2aS0ls oy JS 5l daoys O o b Ko 4y by e (55l
a2 5ObLs Slb (onsee e & late Slacpe] 6o Slust b plosh il 313l 4 e JUisl GGl (YA Lo (ATAY (liows

e ol 0l C,.:«ﬁ ‘W)J:éj L;.)LF« SMeolas mwbu)l..:.o\jw)@); rL@;‘ )‘ g&“i‘b ‘J}“gk'ib‘;)) u,p)bu L;b\.) L;LAU'.‘:‘)

Y=Y e S18550 BB s s or SO (glacas b o3 (SIS Lo ys a0y oy aend 3 4 S Ll

TA



)f(al}l\:f‘- Szl gLl b o S B [ ) ede 5 Lis S1

ol 4l jlate e 4 oS oty 53 US pl e Al o 3 13 p oo Luge (e anad a9l ' e y) olulad US 3L s sl )
I 4 pl 53 b 3131 3 4 0T (5515w s b Il o 5 ol Slo i (iS55 ey anlsd el 55nlil £3,8 00 513 o
23 ol slasl den 13 30 3505 (8 Sl (g gl Sl Sl [S0s (23l JUis) (25l cnl (B w355 00 5 OLT 335 5 ) oo
LSS (Ol S o i ol lyptS 5 bl el gl Sl Uil o S Tablr 4 S oo 1 1 Il YUl 20
Ll g3 BB b 1) e (Sek 8,205 48 5l )l sl £ 8 eoeS oS o QTCJ.E S go i)Y ol ool p3 -l 4 i
Oledlo 5 onwy Sl 5185 a1 o(caias (51) WSl dile plaalanls e pl 53 1S slbedd plozd BB 2 1) e (s3les
LEYY=230 Lo AT44 pid) o) Auled iy a3l 1y 355 A8 L g dias o Cews)l |y 355 Cjlate (glas SIS Sl g sll &3
..usu,a@.ﬁg_;ﬁu}h;u,;rsﬁbdz,;sﬁbw@otsjl.Li.x?dugwsue;\pdw\gxg,brmsjkj@\

Lo a5 53 edae (SCp 2SU) gLl ) 3w 83Litul (1 il (hlnS BB ol 53 53 (SC35 2SU1 ponny diww Sliaie
S gy Sl 515 518 A3 53 ) SN 4y b (65550 (S ST SR 53 (S5 28U a3l (65w 53 (Y ¢ o
S b8 ay Jgaam Dl (I 5 o0 ciadan 5 F50 (Sos 2SN Lzl @y 85 s 502 5 (SCos 5SI) gy i 590 OSGel (320
S liasl 5 u s Slasiin Joll (S5 5l eslinal b cdiw slae oetwslzel 51 g 85 0 (Dl i ol Jlael b aeidls Lge |
Lo (Sl Sl o 55 ol 5a 5 Sl s QUG S e SGL T ol 85 g0 4y i G35 31 g 9 LS o0 3L o LSS Al (55
T el ol (315l 4 Sl 5 3l b e ST cosDleay S e | b Sllas (35 2850 48 355 0 (b5 o
83e camun 5 Aol oty 0 YNV 3o o okiy el il D) je 53— il 28 Sladaal g s 5 S35 2SN (555 3l o5 s by -
2 WATZINY 2300 (5T o) sld (S35 2S00 o Blobs 31 gy Sl 5165 83liad 355 ol s ¥ d5le Y5 2y (FA
S S o 510 5V slse (glsmms 4 skl b 1y pomey dits dm 3 ST 50,1 0l o0 (63, 5has i 25 45 sl 0
(S SN Sl 5610 85l 5o 4l s (Y=Y Lo MWAY (andl 5 (5505 p31) A B Al bl b oyslo sl (51
oy ol g el ol andls SIS 5 05 5 BB e conysliad (gliasl wile adas  (SCo g xS (Glimel a3l (S g xSJI LY lsel
LAY Lo AN (L alie) LS o S o oy Sl Sty 5 43,8 alols (ke sl 31 LN LB ol (5l ¥llos sl ¢5le!
Jsl ol 35 Glaslelus iz sl (SN (65l i 53 Aiadipn (slaslayl )3 slans] b lugasr a5 Lslizel ol 8IS copl 3955
Lo odlodinie DMl o3, OISl 5 4l 3l (g gmae pliear Sl 5 bl Eof losls e b o 5 AL 8IS s 40 Gl
dak &S 3 B Sy5e0)d ool 35 aiS LS AL S Lasla)) 3 LS cnl gaiose SVl 5 SBelas sbil 4 S slzel gl o
‘r;‘af;u;:i@b{,_.ufaq.:lﬁmﬁngguju)wu:?y,:ﬁdl;\@uuﬁu;uljxpmﬂw\y@)}uw
(Bl g axl o QSN L 5 Ba b coslize JST) ) Slagsns (1 b o oy S 55 - )5 5005 0l U5 0SGl
Gl 5 3Ll Oy oty 4 = Sl sl (SLaslnyl B (635 g et (B Bl (i ST 358 5 Jhe Shalas G 5l A0 SIS
CSle 4 plablpds e ,8) (e (2803 oplae Sle DS 4 558 g0 03558 - s 2SI b s Spamty 4 5 Aiadisn
Linl - o (Kod 053l b S 8 Jan g (65 ooy sty (3 STUo rgar 35,3 OISl 45l ol (gl |y a1 5 ey
A

Sl cans ot daly 5B WY o3le 53 0l o i 9988 Sl (Sop 280 3 b sl 53 (o SO st Sl S
P23 g oS o 05 3l 03 92 gl 5 413 ¢ SleB] bl oo 55 e 3l et 5 okalius Sl Dalnn 1S3 g5 o8
N4 o «WNYAY ol 5 B3lo) duy o e

1. Quick Response Code (QR- Code)

4



VEY 5l 5 e 0 8)lass (¥ a5 ¢y 55 (Sas sl (B s doldial oo

Sl s 3 378 8oLl el aly amus (S 2800 S VAT 2ubolS 5B oo dydom il h g gl b iz 0oLl 5o
O o «AWWAY Gl (Balo) Sl i 53 SYsb ool e S s 5 Cd (s

frose SOl yolul 25 Conios ol ol S AS aSl 5 IS0 s S¥alns sbil 4 (EduCaonn p33) @ 45 L
Gl oo (6 ot er S oS 5 ) 5 L(YVO=YVEYAY o WA (35Los 5 1ol) ool ol Jomn lizean 5 pSike (slaslsyl 3
55 g s JaB 4 S 5.8 AL 3 515l 3 o A e Blsn st ol 03 S el ot G 55 S5 3Ll o s oS
g daly et ol iogbl el

Jlgal e ol 35 3 (60 Y- €YY

S o) g ol (S S 13,808 5 o o o o gl e e ol 585 5 5,8 1 el ilas
Aiaign asloy) 3 oe aSulyl .ol Sy xSl ylos 58 ) 3Le T el prelae SN e S Sla Sk d1s
355 e pab Salas 85 ¢ b o s 3 OIS 1 Iz 05 S 505 Sl b (CeSIbe pomny dis a0 0 30) diadign (sla oyl
Sy g dgden pdBlate o> 4 o sdd s Gosata il 5 (AU sk

Sl 315 b)) 956 53 o 0l atils 5 odoete VLI 55 Jle = a8 5 5 SN ) (850,40 6u¢t§wa
(2ler (GE3L G oo 0l bls S win) nl 53 Lol K05 5 (osan gh (e S 5iS nl (00 (sl 4 S8
(8 o NY v )lb (55,5LiSy oolae

SS o

S 8255 (S0 33 Hlocd Sl Gim 1333505 5 S35 Byl 53l oo il Bkes S ity (slasl 3
OMelra glaosls oled 55 ez 108 (G5luo 3 (gl DG § GBS o ity oS Conl Sy S5 r SO L5l o | o] 5 diate
hon L i) diims 35 (S oo S 1) a5 (sl By b ko sl geet) 5Syee b el uolie ol Aol 5 An3 e )
b iS5 )3 So g5 el SMslae 5 VS oUs) o Blads (58 o 4SS Sl o plluses e

e dlesl S ralal GSSL 5 (SDlelas Sy s pbrdauly Gl b o5l ol dbaslsyl 3 Bsi> do e
L sl gy sl 53 Ebls Aal s o et [ S Jom s 3 S 5 355 ol 3 el 2 Islas
WISy dals g 53 b eSs see 893 Glaapa alS 5 3oyl 8§l Slhes 53 m S et badlas B Gl (Sl el su0le
Sl 3 5 s 0l S 58 e o Ly ol 53 5 Blie b (5 dbdens Gl 31 AT 5 ptilase 1 (B3I SIS
1y cppalaze 3135153 (Ll 3l g (s 5 903,053 ()1 6 aLimdl 31 ol 3 sliadl g3l 3 sty ilises slaplS)s ¢ Splillass Sluscsla
Do 53 oS Sy e ey 53 303,153 3Uindl oy oS 5 515153 3limil Ly @Sl sVl 3V S e o ST 51 bl ISl S e Slnty
NSl o ol iadign Doy amty 31315 Jods QSal cplposdhe ol okl 3 b ol SIS glacd b alex3l S
Laisn SalS & pemts Sldl S5, hae 5ol 5 (Sl s 5 el aIS Aoy ey 0Tl ¢ Sless b 59 0 53 oo
e (3 s GGl ees (alacin 35y« Jelie)s S on G 523 Waolasl 3 0l sosin) osllas (sl o ool 25
Jolss 55y aslsyl 3 Jod cal sbil slzel dmys (SOl 5 sl 83 53 55 e Mr 5 02K a5 s 3131 S elae
JUE G 53 e (gl s iy o camal oo g0 (SLslomtn b Glislpls (STl ¢ s col SV e b ¢ puad s colinl o > )5
5 S Ls ol a L Lgo O ) e ool L) (8l ol (518 s QUSG5 UBIGS 5§ 5050 035m0y S emd dil 3 S s
313l e Cbbiue sy [ ol 3l eslizal 53 Jskate Jomoly ol 3 55 ol SIS 585 (s



)f(al}l\:f‘- Szl gLl b o S B [ ) ede 5 Lis S1

cLu

3 oS lal) Gl A ghas 5 uilis Lage Ole 0 Db (slags il (VY 2 0) (a3l (635LAS 5 olre cmlis ¢ S50 GU)
Sl smmnaS (sl S0 GBI S (Gag gmeS B 03 A e 0 Y= 80X pled SIS (e ol S,
Y JPIYY il )6 il sl s DLl (e

o) Pl en el 208 (G 5 e 5) el b i (slag L5 Koa3 (VYA ] 0l ¢ oS

ANV oD g 5 ads lafllas (g B 0,353) S sl slasls )l 3 Conle L(VWAQ) asl (Lis S15 5 asl o o a3l
AF-VY o

(i s s s il Ol Ga 53 ey ol S 5SUN S sk Sl LOWWAY) ol ¢ ndh 5 ol (g 90 5
AV-VO Lo (V) F

(Sl Dhyglie s0d T “-AL&//CL.*"‘ \YYY) V.-»Lﬂlﬁl (s

el Pl aSls 85 106 lasCt b s CGLEe (slasly)5 . (1YA4) sl s S13

i doli gz o1 3 ) osed 5 slae) Ll & tiliadion slaslayl 3 53 cplalacs duas L(\WAA) (sigs ol 5 (sdge ¢SS5 L5,
Yo=YV (Y Fe ol

Gadm (slaolSils sl o Sy xS <=Ué.': anwgs 55 Kadiea el 3 28 STy (CANYAY) (Gdgs ol 5 e ¢ B3l
AYE=V N AV las

YA F oo por (I dKonloos iadogn Sla3l3)) 3 3y (5 ISkl (51 SUamDe (VTAY) (s ¢ ol 5 s ¢ B3l
APV

ey a6 Sl 5 Wbty 1 (S0 5 280N Sl s 3 (1) cdtaign (SLaslal3 (55l L(VWAA) (g ool 5 oo ¢ B3l
NN (PN (s sl

s e I3 )13 pll Jlaxl s (WWA0) domes it 5 (Jo (DT cdnnn (935515 «(ggr <5 2 gmams 33 ibLe
https://civilica.com/doc/529052 ¢ /bl Coug jlomes 5 (G5l g 5 (Solono (il por y3 Dlaiioed Mo s yoil 43S

BOLL O latt b Cortos 3 iadpn Sp)5 S0 0 5 5ezeS O (50015 (e Glocy Cop ko ptegecs Slgiity (OWAY) sloas ¢ 35,0
NESIPETPRETE SUEMER o831 syl plil IS

« (MBA) Slles oo (1S di)l palid)lS Labobly bl (63,50 b Sl (slaafs y (siliile) (OYAT) dal el b
b 5 350 BISESNS (Ol ol K51

AA-AS () ) ko g 2l 01 (S S5 5 (Ss ,5S (slaslsyl 3 slimsl ogos (0 AY) deses (Lo solie

Sl bl s SN 5 & 5o dedigs sbasls)l 35 SIS Bed> ol L(WWAA) e dezes dow G50y 5 (Shge 0l
V=¥V (AN PP 5L asliias s

Olnl Boi plss s andllas b dietogn (slasls) 3 (5SS (Fyi sla 5 omtnslzel (VY AA) o ¢ 3L 5 (sge ¢ ol
YAA=YOO o d(YVIV ( popuast i iass S ol

“F8 5o M) ampat i Slles Gsi e odnl 5 Kiadigr Glaslss) 3 Sal o) (55l L(WWRQ) e o3l (g e
£Y0

\A


https://civilica.com/doc/529052

VEY 5l 5 e 0 8)lass (¥ a5 ¢y 55 (Sas sl (B s doldial oo

(V) FA (oguart Gpi= Dlafllas Lasls )l 3 G gi 55 ol dliil?jﬁf‘t_”)}?.' slajls sle s poete RQMRVI) W Ve s S5
OFY-004

Badi, D., Papadonikolaki, D., Sourlantzi, E., & Ochieng, E. G. (2021). Blockchain-based innovation in UK construction: A
user perspective. Eleni and Sourlantzi, Eleni and Ochieng, Edward G., Blockchain-based Innovation in UK Construction:
A User Perspective (May 12, 2021).

Esperne, Eric G. P. (2010). Contractual and Relational Governance Practices, Paper for the 95th ISM Annual International
Supply Management Conference, April 2010,
www.instituteforsupplymanagement.org/files/Pubs/Proceedings/2010ProcGC-Esperne.pdf, accessed October 26, 2017.

Frischmann, B. (2010). A comparative analysis of compliance institutions in international environmental law. Trade and
Commerce Journal, 35, 134-184.

Gundlach, G. T., & Achrol, R. S. (1993). Governance in exchange, contract law and its alternatives. Journal of Public Policy
& Marketing, 12(2), 141-155.

Halac, M. (2012). Relational contracts and the value of relationships. American Economic Review, 102(2), 750-779.

Klein, B. (1996). Why hold[] upsccur: the selflénforcing range of contractual relationships. Economic Inquiry, 34(3), 444-463.

Chi, C. K., & Olsen, T. E. (2018). Relational incentive contracts and performance measurement. NHH Dept. of Economics
Discussion Paper, (07).

Macaulay, M., & Summerell, T. (August 1, 2019). Adopting Smart Contracts In Construction: What Are The Practical And
Legal Issues? https://www.dentons.com/en/insights/articles/2019/august/1/adopting-smart-contracts-in-construction-
what-are-the-practical-and-legal-issues

Mason, J., & Escott, H. (2018). Smart Contracts in Construction: Views and Perceptions of Stakeholders. Proceedings of FIG
Conference, Istanbul. https://uwe-repository.worktribe.com/output/868722

Szabo, N.  (1996). Smart Contracts:  Building  Blocks for  Digital  Markets.  Available at:

https://www.fon.hum.uva.nl/rob/Courses/InformationInSpeech/CDROM/L iterature/LOTwinterschool2006/szabo.best.v

wh.net/smart_contracts_2.html

Ortolani, P. (2019). The impact of blockchain technologies and smart contracts on dispute resolution: arbitration and court
litigation at the crossroad. Uniform Law Review, 24(2), 430-448. https://doi.org/10.1093/ulr/unz017

Savelyev A. (2016) Contract Law 2.0: Smart Contracts As the Beginning of the End of classic Contract Law, Higher School
of Economics Research Paper No. WP BRP 71/Law/2016 (Dec. 14, 2016)
https://papers.ssrn.com/sol3/papers2.cfm?abstract_id=2885241.

Slovenian Research Agency under the e-Construction Programme. Available at: https://www.arrs.si/en

Williamson, O. (1983). Credible commitments: Using hostages to support exchange. The American Economic Review, 73(4),
519-540.

Wright, A., & De Filippi, P. (2015). Decentralized blockchain technology and the rise of lex cryptographia. Available at SSRN
2580664.

Zheng, J., Roehrich, J., & Lewis, M. (2015). The Dynamics of contractual and relational governance. Organizational
Governance Journal, 20, 100-135.

Zheng, J. (2020). Online Resolution of E-commerce Disputes: Perspectives from the European Union, the UK, and China.

Shanghai: China, Springer.

\Al


https://www.dentons.com/en/insights/articles/2019/august/1/adopting-smart-contracts-in-construction-what-are-the-practical-and-legal-issues
https://www.dentons.com/en/insights/articles/2019/august/1/adopting-smart-contracts-in-construction-what-are-the-practical-and-legal-issues
https://www.fon.hum.uva.nl/rob/Courses/InformationInSpeech/CDROM/Literature/LOTwinterschool2006/szabo.best.vwh.net/smart_contracts_2.html
https://www.fon.hum.uva.nl/rob/Courses/InformationInSpeech/CDROM/Literature/LOTwinterschool2006/szabo.best.vwh.net/smart_contracts_2.html
https://www.fon.hum.uva.nl/rob/Courses/InformationInSpeech/CDROM/Literature/LOTwinterschool2006/szabo.best.vwh.net/smart_contracts_2.html
https://doi.org/10.1093/ulr/unz017
https://www.arrs.si/en

