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[Abstract]

In this paper, We purpose an improvement plan for the settlement of smart contracts into legal
norms through the recognition of the norms of blockchain-based smart contracts and the main influence
factors on the norms of smart contracts.

First, in terms of the normative necessity of smart contracts, legal protection against technical errors,
government-level public relations education, and basic laws governing smart contract business are needed.

Second, the contract norms will be accepted by the contract norms based on the blockchain designed
to make the responsible material clear in terms of smart contract usability.

Third, in terms of regulation of smart contracts, it can be seen that smart contracts are subsumed
from existing laws or considering new legislation, but the norm of smart contracts cannot be prioritized

over ease of use.

» Key words: Smart Contract, Normative awareness, Blockchain Technology, 4th Industrial Revolution,
Contract Law
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II. Preliminaries

1. Legal Discourse on Blockchain Smart Contracts
1.1 Opening of blockchain smart contract
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1.2 Legal Issues for Smart Contracts
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2. Review of norms of contracts and laws

2.1. Overview of Normative Theory
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2.2. Normative Issues of Blockchain Smart Contracts
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III. Method & Result

1. Research method and subject
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Table 1. Structure of survey contents
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Demographic |Gender, age, marital status, education,
characteristics |Regional, monthly average income

Jobs related to blockchain, bond

investment, Securities stock investment,

cryptocurrency investment experience,

Cryptocurrency investment target,

cryptocurrency investment amount,

Blockchain Interest in blockchain. Information related
related variables|to blockchain technology, Information on
cryptocurrency, Timing of blockchain

generalization service in the future,

Awareness level of blockchain-based
smart contracts, Future Smart Contract
Service
Knowledge(blockchain technology,
distinction between blockchain and
cryptocurrency, distinction between
Bitcoin and Ethereum, How smart
contracts work

Knowledge level |Government policies and institutions

about blockchain|related to blockchain, Understanding of

and the characteristics of blockchain
cryptocurrency |technology, understanding of blockchain
commercialization services or products,
steamit search, experience) Blockchain,
Cryptocurrency Education/
Seminar/Seminar/Conference Blockchain,
Cryptocurrency Books

Recognition of
Blockchain
Technology

Recognition of blockchain technology by
13 questions

Recognition of

Recognition of Normativeness of Smart
norm of smart

Contract by 14 Questions

contract

2. Data processing method

ALE Qs AfgA2]= SPSS 22.0 for WindowS ©]
&stgo, 7 el tieh ¥l=e} vl&{%)S 5745t
Fou], SEARI0 Tt XAl ADFEAIF /ol tigt
QAL EAEel ROIEAS AR § 1 1gS 2712

Nzjolg Lopuoleh. 2EAQ T A EAtolsot &



192  Journal of The Korea Society of Computer and Information

Table 2. Distribution by Demographic Characteristics

Table 3. The level of knowledge about block chain
technology and cryptography

Vari. Division n | % Var. Division | n | %
Male 182 |74.0| Marital |Single 1231500 cryptocurrency
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20's 76 130.9 high 59 124.0 Yes | No t(p) |Yes| No | t(p)
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Seoul 72 1293 OfficeJob | 32 [13.0] | Distinguish
Busan / Ulsan| 3 | 1.2 | Job |Official 17 1 6.9 .bet\{veen 4.10|3.43 3.357xx 4171235 [ 360| 3
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p
Incheon 4 1.6 oyment 12 1 4.9 Ethereum
- How Smart
. . Production 11.67 1%%x 7 431
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€919N paegu 3 1.2 <200 72 (293 p;’“;es aend
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Chungcheongdo| 17 | 6.9 |income |400~500 31 112.6 blockchain
Jeolla-do 4 | 1.6 | (KRW |5%~700 33 |134 Characteristics — —
Gyeongsang-do| 23 | 9.3 | 10,000) |700~1000 | 19 | 7.7 | |of plockchain|4.56|3.28 | '~ |400(2.75 """ 361 2
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Table 4. Block Chain & Password Currency related
education frequency

Jobs related cryptocurrency
Variable | Division | to blockchain lnvest.ment Total
experience
Yes No Yes No
No - 36(19.7)[19(11.2)|17(22.1)|36(14.6)
. |1 time 13 20.6)|41(22.4)|32(18.9)|22(28.6) | 54(22.0)
B'f;‘;‘ij‘” 2 times | 9(14.3)|28(15.3)|25(14.8) 12(15.6)|37(15.0)
education 3-5 times|21(33.3)|41(22.4)|52(30.8)| 10(13.0)| 62(25.2)
5 or more|20(31.7)|37(20.2)| 41(24.3)| 16(20.8)|57(23.2)
x4(p) |17.401=x (.002)/13.417** (.009)
No 19(11.2)|17(22.1)|32(18.9)| 25(32.5)| 57(23.2)
Cryptocur |1 time 32(18 9)122(28.6)|30(17.8)|26(33.8)|56(22.8)
rency |2 times [25(14.8)|12(15.6)|35(20.7)| 8(10.4) [43(17.5)
related [3-5 times|52(30.8)|10(13.0)|36(21.3)| 8(10.4) | 44(17.9)
education |5 or more|41(24.3)|16(20.8)|36(21.3)| 10(13.0)|46(18.7)
x2(p) |13.417*x (.009)|18.841** (.001)

*p<.05 ##p<. 01 *** p<. 001
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s gasie) &

=A9] Bago] e

EAFd™o] e tPdAtEo] 0% ¢
710 2 UEPJITHTable 5).

Table 5. Block Chain & Password Currency related reading

Jobs related to cryptocurrency
Variable |Division blockchain lnvest.ment Total
experience
Yes No Yes No
No _ 59 35 24 | 59
(32.2) | (20.7) | (31.2) | (24.0)
Vol 1-3 30 98 85 43 128
(47.6) | (53.6) | (50.3) | (55.8) | (52.0)
. 6 13 15 4 19
Blockchain| Vol 35/ 95 | 71) | 89 | 52) | 2.7)
books
Vol 510 10 9 14 5 19
(15.9) | (4.9) (8.3) (6.5) | (7.7)
Vol 10 17 4 20 1 21
or more| (27.0) | (2.2) (11.8) | (1.3) | (8.5)
xA(p) |62.027*x+(.000)| 10.751x(.030)
No _ 65 30 35 | 65
(35.5) | (17.8) | (45.5) | (26.4)
Vol 1-3 42 101 107 36 143
(66.7) | (55.2) | (63.3) | (46.8) | (58.1)
Cryptocurr 6 8 12 2 14
ency |73 95 | wa | 0 | 2o | 657
books 10 8 14 4 18
VOIS0 456y | way | 683 | 52 | 73)
Vol 10| 5 1 6 _ 6
or more| (7.9) (0.5) (3.6) (2.4)
xA(p) | 44.591%x*(.000) | 23.169***(.000)
*0<.05 *#p<. 01 *** p< 001
4. Recognition of Blockchain Technology
Oa2 A0V AEY 254107 =0) gist JAS &
obw 7] fsto] MA 137) 2oz FAFS AAISHATE

Table 6. Exploratory Factor Analysis of Perception
of Block Chain Technology

Factor 1 Factor 2 Factor 3
Item (Commercializ | (Blockchain (Blockchain
Number ation of Technology Technology
Cryptocurrency))|universalization)| Regulation)
2 A27 159 -.386
5 761 257 .046
6 .682 .003 .052
7 774 103 .014
8 .657 -.328 129
9 793 .039 .061
10 772 .353 107
1 -.260 571 .048
3 119 .738 -.023
4 .504 737 -.089
13 .303 .700 -.318
11 210 =142 .828
12 .098 .039 .838
Eigenvalue 3.963 2.260 1.684
% of Variance 30.482 17.384 12.956
% of Cum Var. 30.482 47.866 60.823

Eiahecly Kd‘ﬂ o 60.828%% Agugs}% Ao2 1}
g 29 YAUA= Cronbach’s
A

Q(HOD:] _Q_O]H/\-l Azto] AZAe o
KMO o Bartletto] ZRMEMS AAJSH Azl KMO
(Kaiser-Meyer—Olkin)=.780, Bartlrtt's x”=1332.898,
p=.0000.2 EMKlo] QoluAl Al o] AlZ]Ao] =
7102 UERITHTable 6).

Table 7. Recognition exploratory factor analysis of
block chain technology

Contents M=£SD |Rank
2) Generalization of cryptocurrency
such as Bitcoin can be enabled. 37072 8
5) Blockchain technology will be
used in various industries in|439+067| 1
the future
6) Contracts based on blockchain 400+087| 11
can be trusted
Factor 1 |7) Activation policy for technology
(Commerci promotion of smart contracts|423+079| 3
alization of is needed
Cryptocurre|8) Taxatlor.l on cr.ypto investment 3814115 7
ncy) return is required
9) International money transfer and
exchange will be convenient with|4338+088| 2
cryptocurrency (virtual currency).
10) Services using blockchain
technology will reduce social|4.19+087| 4
costs
Sub Total 4124062
1) Blockchain and cryptocurrency 283+136| 13
can be separated
3) Blockchalh technology will replace 3454097| 12
Factor 2 the existing financial system
(Blockchain|4) Blockchain technology will
Technology become commonplace in the|4061077| 5
Generalizati future
on) 13) It is necessary to promote
blockchain technology rather|377£107| 9
than regulation.
Sub Total 3531074
11) New technologies such as
Factor 3 blockchain and artificial|372£105| 10
(Blockchain intelligence must be regulated.
Technol.ogy 12) Blockchain must be regulated 4004100 6
Regulation) by law to protect users.
Sub Total 386090
Total 3831046
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Table 8. Perceptions of perception of block chain

% otzsly] Exjolio] mepy Qlalxiols} gloni, “1)

2211 ssly} Bajd & oy e otash] £x}
oioll TR QAo G Ao R Yerieh, 2
23t orsshE EXpPAdo] 9l ChARRIEQ] 01Xlo]
= YerEth AR, S5AI Z1sAlol disiMe 25
11 HAY %A}6}7M(t=—5.532, p<.001) = ohu A}
F(t=-3.364, p<.01)0] Q= tHIAFEY] QIAlo] ottt
Aol FAPFRO] AU SEAIQ HHAAS F
Afske tldAte2 25A1Y ZleAldl disiAle tha
FetE7 S HsHA] o BHH LRS- A9 BRsd
< 7o QIAsh= Z3&tolgltHTable 8). 3t "12) 25
ARl ol 84t B35 95t HER AI=|ofof ght.
off s et FAFFFEA Tl TebA= QIAIA}o]
7b gle Aoz UK

mmﬁ

> M oX

OIA

technology 5. Recognition of norm of smart contract
Jobs related to Criy:\f;’;“r;fn”tcy ADLE 7|ofe] ei/dofl st QA2 AA| 1473e=
etz el e experience T/JstATt. Table 90flA4] Hi= v}Q} Zro] &AIZIQL QoI
Yes | No t(p) Yes| No t(p) BAS Eslo] AMA 3709 Qoloz XEsIFon XA
2) |4.083.68|2.980++(003)|4.05|3.21| 6.829+++(000) o ~ o RO

Factor 1 |2 |4:65|4.31[39174(000)|4.50/4.17|3905+++(000) 14719 & 5 v& 3 % 1083 AlQlsty &4 A
(Cac o 1 6)14.35[3.91|3510+x(001)[4.21|362/5415++(000) Q@ 5}9ir}

I_O”E_merc'f 7) |4.4114.17[2.517%(.013)|4.40|3.86 5272***( 00)
aCIrZyi)tI::uror 8) |3.763.83| -.416(.678)3.86/3.70] .991(.323)

ency) 9) 14.81|4.23 6760*** (.000)|4.54/4.03 3704*** (000)|  Table 9. Exploratory factor analysis of the normality
Total| 4.37|4.03 4616*** 000)|4.26/3.79 6013*** (000)

Factor 2 1) |3.60|2.57 |5.124++x(000)|2.75|3.01|-1.469(.144) Factor analysis of all Final factor
(Blizk‘;rhain 3) [3.60(3.40| 1.736(.084)[3.42|352| -.747(.456) Item questions analysis result
Technology| 2| 4:463.925058+++(000)/4.16/3 83(3 161++(002) Number | - | e o | Fac3 1Re™2| £2q | Fac2 | Fac3
Goneraiization) 3| 4:33|3.57 [5.109+++(000)|3.89|3.49  2.759++( 006) rks

Total| 4.00 | 3.36 | 6.808+++(000)| 3.56|3.46| .904(.367) 5 723 | 068 | -.036 760 | .093 | -.008

Factor 3 |11)|3.143.92 |-5312%+(000)| 3.54| 4.10|-4360++(000) 6 814 | 146 | -.085 834 | 177 | -.080
(Blockehain! 12)[3 52 4.16|-3795++(000) 3.94/4.12]-1.421(.157) no| 773 |-1307 108 786 1 =109 .114
Technology 12 685 | 445 | -057 670 | 426 | -.056
Regulation)| Total 3.334.04|-5532++(000)| 3.74/4.11|-3.364++(001) 13 502 | 097 | .174 466 | 064 | 161

Total 3.90/3.81| 1.322(.187)3.85|3.79| 1.017(.310) 14 672 | 269 | -140 682 | 274 | -131
*p<.05 *xp<.01 *** p<.001 1 074 | 882 | .155 076 | 906 | 142
2 104 | 887 | .098 118 | 914 | 095

i - i 9 262 | 770 | -127 255 | 739 |-.110

7iE QoI FAoA= AA, dseime] A-&atofA 4 144 | -070 | 842 134 | -.083 | 848
= B2x0] B2 ZAlslAUHt=4.616, p<.001) ¢S3} 7 065 | -015 | 872 078 | -.002 | 882
I ' rarheol ol 8 -167 | 180 | .710 -155 | 189 | .722
m EA43(t=6.013, p<.001)0] = thdARES] QIAlo] 3 345 | 111 | 271 | Del N z z
ottt J2U *7) ADFEAY] 7|&EX1S st &4dst Ei iy | 5557421 2.476446 2.111832 > 31_55 25_58 21_26

s Igenvalue . . . . . .
ol Qs oL
Aol st ofl tishA 1A Aol Qe A2 YEE 1o of var.25.290/19.616|15 585 26.291/21313/17.716
Hoh 2, S5AIV e BHst tiside S5AY Cuﬁ ‘\’/far 25.29044.906|60.491 26.291|47.604(65.321
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QI2(ATLE. Aok] o]8A)= 850, QQI3(ATLE 7|oko]
HEA A2 7672 w2 AR e S UEHCH, QQld
A Aol AlzjAg dotr 7] 9Jste] KMO Y Bartletto]
ARBAS AASE ZAul, KMO (Kaiser - Meyer -
Olkin)=.700, Bartlett's x*=1486.491, p=.00020.2 &I
QN QRIRA Zuk JA] ARdo] =2 Ao UEth

WA ZF QoI QXpfor AmEH, QQlI(AULEA
oko] A RS Ht 4.08, RRI2AADIEA ] o]
B2 Bt 4.12, QRA(AUIEA Y] HEA A= B
w 3.062 ZAPEQlOD v|wA AULEAOFO] WHEA
Alofl Tt IAlo] ol et Zlog UEpEtHTable 11).

[u}

ot

Table 10. Level of recognition of norms of smart contract

M£SD [Rank
385+087| 9

Contents
5) Blockchain-based smart contracts
require regulation.

6) An independent basic law on
blockchain smart contracts is|4.13£081| 5
needed.
11) Smart contracts should be
Facto1

implemented as a controllable|383+108| 8

system at the national level.
12) Smart contracts need a device that

can be legally protected against|427£082| 1

Neces
sity of

Norm .

technical errors.
of Smart 13) Operators providing smart contract
Contract perators pro g smart contrac

services need a device to register|421£086| 3
licenses.

14) Government-level public relations
education on the principles of|422+086| 2
smart contracts is needed.

Sub Total

408+0.64

1) Willing to use blockchain-based
smart contracts

2) Smart contracts are willing to accept
smart contracts for simplicity.

9) Blockchain smart contracts should

4140, 4
Facto2 084

+
Availa 409080 7

bility

of Smat| be designed with the principle of{4.13£082| 6
Contracts|  clear responsibility.

Sub Total 4124072
Facto3 1) Willing to use blockchain-based 293+122| 12

smart contracts

2) Smart contracts are willing to accept
smart contracts for simplicity.

9) Blockchain smart contracts should

Legal 313131 10

regula

té‘;:‘af: be designed with the principle of309+112 11
contract clear responsibility.
Sub Total 3054101
Total 3751052

3) If you want to cancel the smart
contract that is automatically

71396093 -
executed, a separate procedure is
Excluded| required.
items |10) Smart contracts need to be
standardized to ensure

+ -
transparency and fairness of the 430067

design process.

Ql + AA, AOLE Alefo] 1] 2
2) LU}EHIQF% 71248 efo O YH 2o
o}q “of] oigt QIAlo] 71}
) feo2 “14)ADLE
°Ol L asie}. (g
AlEshs AFdAE
A7} Jﬂﬁlo}q (E 421)9 &=
EAIQ1 7|8e] AUFEARR A7}
L asi}” —E’c%*% %% AT = AlEof BASHA] EAY
(t=-2.076, p<.001) ¢53hd Ex}HFO| 8%
(t=3.310, p<.01) QIAlo] = 7o =2 Upepdr) 7 9] &
T A HA ALE FAN R T QIAIR o]
7F QL 702 Uepton, “12) ADLEARS 7|44 ©
7o e 94 Eeg 92 2 Qe AAPL Zast
CF7(t=2.819, p<.05), “13) AOFEAOF MU|AS AlZoH=
AlRANE QISP 552 stes AAIE Bast
O} (t=2.139, p<.05)= F3HEAE-EC] Qs oAt
=9 YARFO] w2 JloR YT
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J

il
ru[rL _J|-l‘|.|
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M

Table 11. Differences in recognition of normative
detail items of smart contracts
Jobs related to cr?/:\:g;:tunr]reenntcy
Contents blockchain .
experience

Yes| No t(p) Yes| No t(p)

5) |3.62|3.93 |-2076=+4000)|3.97|3.58|3.310+001)
Factor1

6) |4.16/4.13
)|3.78/3.85|-.365(.716
12)|4.43/4.2111.798(.073
) (

(

.277(.782)|4.20]4.00/1.790(.075)
3.78|3.94|-1.167(.244)

4.37]4.05|2.819++(005)

Necessity of

N;’;”a‘rtof 13)14.17|4.22|-.334(.739)4.29|4.04| 2,139+ 033)
o [14)]4.21/4.22 -097(923)|4.25)4.14]_892(.373)

Total|4.06| 4.09 |-.344(.731)|4.14|3.96| 2.105* (036)

Facto2 1) |4.38]4.05 |2.690++008
2) |4.22|4.05|1.494(.137
Availability of| 9) 4.03|4.16 |-1.057(.292
Smart
Contracts

4.33|3.73| 5470++{000)
4.283.68| 5946++000)
4.174.04({1.123(.262)

Total|4.21| 4.09 |1.184(.237)|4.26|3.81| 4.683++(000)

Facto3 4) |3.76]2.65 |6762++4{000)| 3.05|2.69|2.149+(.033)
7) |3.81]2.90 |5019++(000)|3.29|2.78|3.025++,003)

Legal
regulation | 8) |3.10/3.08| .081(.935) 3.11/3.04| .439(.661)
of smart Iy 113 56| 2.88 | 4830=+(000)| 3.15| 2.84| 2278+ (024)
contract

Total 3.94|3.69 | 2.278* (024)|3.85| 3.54| 4569+=(000)

Excluded 3) |4.43|3.80 |4831++(000)|4.11] 3.64| 3759+(000)

items 10) |4.57|4.21 |3755++000)|4.35]4.21|1.537(.126)

*p<.05 #*p<. 01 *** p< 001
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Table 12. Factors Affecting Smart Contract Norms

Necessity L Legal
o _ _ Availability .
HE9 FRSIL 2 2EA WA A BARRE 2971 of Norm \* (e art | egulation
_ _ of Smart of smart
0}29—}“]01] Ex}s b7 OJO] 91% 75]$0ﬂ E_]% ?_/;]O ‘EEJ% Contract Conizess contract
Ao 2 UERTh _ B[t [B] t [B] ¢
Blockchain -39 -4642+x | 443 3848w+
technology
6. Relationship between knowledge of Distinguish
. . between
blockchain and cryptocurrency, recognition of blockchain and A0 AT
blockchain technology, and recognition of cryptocurrency
Distinguish
norm of smart contract T R A
o 212|3.337*
ADLE Ao 3ol thet YFRAL LohI] 915t | o Bitcoin and
N - Ethereum
of E3%iclez (1) ==X d=stmo] ozt &4, fdgel How Smart 1685 970ees| 29602184
- - - eve R 3 rkok | 3 k%
(2) Z=AAT Lshulo] Cfet LE N SARY, (3) 25 Contracts Work
- - - overnment
AlRI7]=of tigh QIS Fjston, S4Heos Ant policies and
EZeko] JeiXof fjst QlAg E9ls}) AR Aeid institutions -332 -4.381%ex | -2A9| -2.087+*
= related to
of oJgt ThE2] HwAlS AAlSIAL blockchain
AT, AnfEAcre] ua B g Axe Steernit
h -2814
E 3913} o]5j2] 88 FHsLALHR=.212, p<.01) AHQ e |
2 o]l&st Adlo] AL = O} & GhE
2 0|83t Fo] AS45(B=-.281, p<.001), F=stuo] Edi;'rfat Cryptocurrency|.230 4332+
513 ARl O AR(R= < ots 3] Al
it dgaEel wers(e ‘23_0' p<.001), Uig‘}‘ﬂ = Books | Blockchain 149 2.504* |-338|-3287++
8o17]4(B=.169, p<.001), S=AIA 7]=Alol] st <l 00%s Cryptocurrency 408 4261
Alo] 78t 2(R=.466, p<.001) ATFEA oFO] A o] o Sf"'g:;‘;;‘;‘i";i:‘g 169 2808w | 597 11443ww+
It/ Aol QXshs Zlos UERHT o] B39 Blockchain
Related| 1o chnol 333 4773w
e 42.9%0190 tech | chnolooy 34
o b Zaolo]A nology Generalization
AOLEA| O] o] 8/do] Tfgt Q1AL S=AQ17]=0 Tf Blockchain
i}x]ﬂ% LJ—% ﬁ(B .349, p<. 001) LD}EH]Q‘FQ] x_|1—% Technology |.466/890%%+
. _ Regulation
Hejol] it AJA 0] =&4-5(B=.466, p<.001), S5 R (Adj. R) 654 (.429)] .720 (508) |.557 (.290)
T AU o x| Lo Tfst Q1Alo] S A2(R=- 332, Flo) 37.781%xx | 571 654%*% | 15 313%*x
P (.000) (.000) (.000)

-.149, p<.05), A2} Algalo] it AMFo] Bea
=(3=.507. p<.001) ABFEAte] o] §o] chat Qo]
702 Uehieh. o] B30] Agzle 50.8%0]9ick

AntEAok] WEA A ot QAle SERIQ]S

of it AN E24E(p-443, p<00l), BEAAT & B ERolAE 254

*p<.05 ##p<. 01 *** p<. 001

IV. Conclusions
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