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Abstract

Background  Since NFT (non-fungible token) is based on blockchain technology, which is a distributed
network, it achieves decentralization and can confirm the uniqueness and scarcity of digital content with
irreplaceable tokens that are not replicated. Most NFT art indicates that blockchain-based NFTs were
minted as certificates of ownership in digital type works. However, we attempt to utilize NFT in a new way
by applying the characteristics of NFT, uniqueness and scarcity, to social responsibility, rather than to
assets and products.

Methods This study intensively dealt with the interactive NFT art MungMung. Three research
methods were used. First, we theoretically approached NFT art by utilizing NFTs in the art field through
literature studies and case studies. Second, we attempted a practical approach to interactive NFT art
through MungMung, an artwork that is the focus of this paper. Third, we conducted a user experience
evaluation of the work for the audience by FGI (focus group interview).

Results MungMung is an interactive NFT art in the form of a web-based text adventure game
that can be played online and offline at the same time. The NFT in MungMung was used to demonstrate
irreplaceable responsibility for companion animals, rather than assets and products. Furthermore, we
aimed to evoke a genuine sense of responsibility by completing the work based on unique responses from
users regarding their pets and incorporating interactive elements such as quests and game-over features
in the form of game-like interaction.

Conclusions ~ We attempt a novel approach using the uniqueness and scarcity of NFT as a testament to
unique commitments to companion animals through MungMung. Moreover, we attempt to examine the
unique value of an NFT, which is usually described in terms of assets and ownership. Therefore, this study
is significant in that the irreplaceable characteristics of an NFT are used from a perspective rather than as
an asset. Furthermore, through user evaluations, we confirm that the new application of NFT in this study
provides a positive impact on users by offering a participatory process that demonstrates their unique
responsibility and commitment to indirect experiences of social issues.
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2. 1. NFT OtE<| 0|3l
NFT®F E5AIQ1 7% 7]5t9] tiA] E7Hsd E20lth. NFTY 7]4to] &= EE5A1S v H = Ho|HE
EZBlock)olg= 29 Hlolg FH-2o ARSI o5 A|<l(chain) FEiZE AA3] P2P(peer to peer)d2] 0.2
EA AF5E 710l th(Park 2018). E2A4¢] 71&2 FF Ur Aol Fold 4 A= It 24t
HEYFo|t}, 3t EEAIL ¢ 7ISHY AYH JEE $45t= Aol A E7bedt v7t9AE 2
gon FAlo] A o] B FAE 0] 917 ‘IH—E-"ﬂ A& FotA ghered = 9lrh(Park 2
Choi etal., 2021). I ER o] 7|&2 O 37/ EHE T2 $43HE A 71T AXNA &t Fol#} 7t
A A7t 7Hs st @S MSHA] 7Hs 5k Park 2021)

rln m"”

flo

EE2 dAde f5el 'ﬂrﬂ} dAl 7Hs 23 diAl 27hs E2oR RREn. dA 7hs B2
HEFloY o]t th2 EZT 571 wgto|ut BA7L 7hsstct. st dfjA] E7bs EEE EE ol
Apiko] EgtE A b= Oltmﬁ 7|9Fe] ERCT1 Eed whav oh2 BEE3 A=A of= 173t 14 gk

A]
AYaL ik, whEhA] NFTE StoE ok $419] A4S 2830 Qlck(Park 2018). o] et A= I8 X[F9
NFTE dl&, AY, detH A, AX= 5 ohefst ZopolA ‘OAE A4 ASA' A &85 ckPark
2021).
t522] NFT ofE& TR E g4]9] 2o AfH STAR EZAQ 79ke] NFTE HdA1Zl A& ojw|gltt.
O g ik ofu gl NFI7F 23l E fxg Zel2E= AAF NFT ofE R S-8-¥ch(Park 2018). NFT olE+=
AS5E gAY Ao AFEH/|E pAN 7|29 {3y T2 F otld R P49 Az txd
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ZE0 2 AZE & NFT7F e == 495 9tk o3 399 NFT olE+ £-/-AT

A
& Yong 2021). =3+ AH]ZHES NFT ofEo| g 2548 A5 9 39T 4+ 3
BHsta B3 4= Qlok(Kugler 2021).

2. 2. (I=HGIM NFTS| &8
2.2, 1. X" 2HIX9| 5|4 Y 25

ojm At G4, & 59 tAE Fdz+= A E o] HHAIE Al AR o)A =y A FotAL
AT £ ot 2YER gAd ZH2E 7o R ¢ gAE ofEE eI A o g R EAY
AA EAE 4 dvhe ASHY EAK ] ATk SHANE H 2o o]eh Z2 A M= NFT7}
SAEEA gAY ZHxE 7|9o R g o& ZEo] & HAT & e A7 v E ok (Park et
al., 2022). 20tE AoF ZHE o|f &2 NFTE ‘L3 A 2482 Ad5shs o AR 5= Qe
EZ(NFTs are tokens that we can use to represent ownership of unique items.)’ 22 % 9| $tch(EBthereum,
2015). o= NFT7} gAE 5= wigtd] AfAS Fogitt= AL 9u|gitt. NFTE HaaroH
tAE Zdlz= dEAAS HEst F2a Afol ISt A E FHY 4 AtHKim & Lee 2021). T3 ¢
ol BEAet fIHEE Qs tAE Zdl29] 7FA|7} FEEAY HotEA] ge 9F AHE HEF £ 9lo]
AA7MAE FEE 4= YTHKim & Yong 2021).

F 22 NFT7} 2350 =99 NFT ofE= 201449 w8 d{otal oA} jtjof ofe] A E Q] Al W 510](Kecin
McCoy)et 72t ofd thAl(Anil Dash)9ls] A4 (FH(Quantum))©]th(Figure 1, Left). o]&2
A&7tEol A9 YUY AFS dustil ol FAT £ YUEE EFAQ 7[&S UAY ZHE
Agat 14 s THLim 20225 Anil 2021). SHAIE 2| Z9] NFT otE7} A 2= QE 23 7]ole o] 7]&o] &
FES 9 o (FARHE 7d0] A 20219 6ol Aof AtfH] AufjollA] 1405 Gefel] Y& Tt
NFToLE| izt A AlA g5 #42 20219 39, AlA Ho A s|ARI 222 (Christie)9] 22k
Aufjol Al 6,930%F ol Y&E H]Z(Beeple)2] (M ¥: A 5000€ (Everydays: The First 5000 Days)) Al
A2t =9l ck(Figure 1, Right). NFT7F 54517 el dAE Ed2& 73 B4V} 7Hesty 7H4 <
A7gst717F ol ATk, whebA] AHAES HAE ZH =7} 3|AskAY 7R 7} Aekal AZEstA] ¢kghe). opA| et
NFT7} A-g=]o] 3|aAat afAdo] Ro=HA gAE Zelze ARTIAE 7HAA E9oH o= Q] =2
7tz o] AAE 4= 9l9lck(Han & Kim 2021). H]Z2] NFT olEE dAW 71402 Yz o] g7t ==
SERANE OAY 2o NFI7F A-85 0] 5|47 A2 T 4= qloy ol& Fof F&Ae 429
AE7HA ololflth= A& dE 5ol FEItE oA & 97t 9=

Figure 1 {Quantum), 2014(Left), (Everydays: The First 5000 Days), 2021 (Right)
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2.2.2. & AlEe| tiE=t

AR dle A2 AaAret A, e, A, ofEdo, 22tel 3% 59 75 WAAE THo=
ZpEo] A=ttt (Roh 2022). ol A1 Z7HERE ofy}t AR tfiF50] A& Al dA HZ5HA
Lk

ot A 0 2 28Tt SEARE NFT7E ol& Aol == U A RS2 A4l 225 F7lokar wed

Qo AuAEL 2l A theFet 52 FA AN = A HYTHKim 2022). NFT oFE €] A=
EZH(OpenSea)et E2(Blun)2t 22 NFT nplEe o] 204 o] Fo] ), AlA Hdf NFT vpl &g o] A<l
EHX = dEs A7 AFHH U NFTE A4 fAE Felxo Wadh 4= 9lom NFT olEE
At Aot AR 554 & 4 JES AL3thWhite et al., 2022; Crawford et al., 2022;
OpenSea, 2023). FZ A= ZFAL9] 2HE-S NFT3F sk 2F4 Q] W€ (Minting)& AA AutE AokS: 2 Y5}
gt o] oA txE ZH=2o] HR, AFH, AL JRIE ESAQ] Y EY AL 7158 o] 55
gAd Zelzo] digt B glojels B4 YEY T T/ AZol o]FolAH o] Fof Tt A7t
AlgHet. o] NFT oFES] A FxoA FAA e} =821 = F7H5k= mi7iA] glo] AH &A&2 A
= AtHKim 2022; Kugler 2021). A1F7HA] 2ZHX oA E53t Adfabz 2708 g o] do & HAAHL J&
EH(DappRadar 2023) NFT upl&d| 0| A A Ao R A5ttt o]zFo] NFT ofEx §Ho]
Edu dl& FopollAl & G2 71A] 1L Ark(Park 2023).
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2.2, 3. QIE{HE|E NFT OIE

QIE|HE|H NFT otE= 25 ARl 87 A4S 8-8S = 9l NFTOlth 94, o|njA 9 o @ 59
e A mAE ZEote] FES AFehe U olEx thro] #7o] 5EH o R ojatal FEbto]
ZAE AF AT S-S T 4 9tk B4 0] gltt O AE ofEfA A E wiAE ui/fR gt 17kt 217t
A2 g =gapet 2 7he] e Ag- et alojti(ung 2011). AE RS- B TS HolA
&S el FAE PYE ot A YA £5HA AN A FRA A 7HA] 0|2 Lo
et Ag ou]gith(Lee 2010). QIE|FEE NFT olE& HX|g ofE 9| 452842 NFT olEd]

et gefolch. FA] tiE] NFT olEx Q4o ojn]x] 5o tAd Exl=7} 141 e 2 =827}
79 9 2ou /b 1 H gejolot shAT QIE|FE] B NFT ofE& =847 23 NFT otE A&t
Fofshs ACR T NFTE AT = Atk 54¢] Sith(ean 2022). o]t JAEHHE|E NFT ofE=
2 Aol Zold Bt ozt AFAZEA A e MRS UAE ofE AEE AHEAA ATE Aoz
71t
EAQ QJEHAEE NFT o}E At el (AYE L7 E(CryptOrchids))E NFT7|5te] A& 7]27]
Aol chFigure 2, Left). $8A = KSR AlZste] Zo| Wolgh A KE] AE5] 7duitt B Fofof
gt SEAVF AYE QY| E 0] A okS Fulshd NFT7F A 9 S dt I3 E Q7|5 NFT7F AR A
AEE 7195 A3 AvE AT Bt ofyet & 797] A AdE Edleldt g =R
Z9e 5 Q8-S AR HCryptOrchids, 2021). E3H njt]ojole| AE AW4e] Qe @] 2 NFT 2591
(2H(Sping)) Alg|ZE FgA A TG ol AL} EAEV} 5 -5 FEfo o] 2] 7]Wh B
A g-3tek(Figure 2, Right). 84 ¥l I 3o At Be4E AHgste] 214 dAd 18-S 1Y
ot ATA g == AEHE]H NFT ofEo|z AA Hzxe] 1 4= 9l NFTete FolA <Jn|7t 9
Z3Zo|th(Jeon, 2021; Choi, 2021).
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Figure 2 (CryptOrchids), 2021(Left), (Spins), 2021(Right)

3. QIE{HE|E NFT OIE ‘HY
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FHEH: E40] giek, T2 Folsh AHgAvtt 2 GAES Qsh Hof TP HFL BE
Aolste. whebA] AH§ARE HHel 5 Bo] that A1) 7HA) o] Hojglt vt

£8T 5 9tk 0B Fo ATHS YA H2o] 33 71 £ NFT
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{1 JIE|HE] B NFT o} ES WHE4}F 31t

3.1. 3. Al &alo| QlE{HM
ASRHE HIAE o EHlA Al FAoR B LHAE
Ao g Egolols HAES ¢ AA 9 A AU WIS ot A94 P55 oA At
gzt JEE Fofl Aol A3 =7] wiiof BN
ZA3Y3HHChoi et al., 2020).
Mg AEE S} FAAEE APt Aot grlo] dist e get A5 whA "ot vk ARgApr}
HAGSEAL vl &olol T2 BA AR o] AMgSHH HAEE 0|47 ¢h=th. o]9 22 AAfo] A&H o7
WA Ee] B Fool EEohA] =t AU 5 NFTE TaEA] et 359 AR A
A=A F5E AT 5 Aot ol AY 845 F&sto] NFT 3o 19 A8 F7lsto] +7u 47
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YL S QUek o] AXE NFT| o] WakE A5 Aolth, o|F Bl A7HS welFEe] et
B ol TS s ARl AT NFTE Sstel A4 7H7h 971 NFT olE 2 A&stns
shaict.
3 2 II‘ ;l.x
3.2.1. AE2

BAEe] AEel: ok, e AE, W, 579 HElE 4 474K whER FAE AgAH 2ge
Aol whet ALEES SystEA ok ﬂmﬁm ABR, AEE B AES AL ol AR

93 g A 1‘41 o AP ZA}— 7o 2 AT HREAE 5099 FEAE
Gire 20214 88 o9el 109744 % B AT, WAREe] T A HEEAE U4 12,
wel 589 o o wa}ﬁcr £ Ja%“% S3HRA 250l o] H9IE Uk 71700] dht
B2}, WeE BT A%l ) FeA 44Y BFOT AR AW ATHe HERAS B

uhe] 520 AA Fo FRATE AVT & Gl AT 25 s Az 2 4 gl

Table 1 B’ o) A%e] AAE0|T) ThE 19] ‘QoF ol 4 ALEAHE W ER] HolA S dakstA o] 58
Aol 3 YAE wiech, ol SHEOIA Holdh WAFEE % 7| AHE 3 WA chalsh oF4 s,
5 WA THEO] ‘F8Abe] AL AL FRA ALGATL e ERo] et ZHA o] BA) b THELote]
S BAES ThEh Al WA TEQ] oA W AebheA g R

AEE AlYstaA EAT & Gl= 3
o Qo) WA & e ARl e oloby] Ak ASAE B AFE0] FAH BAE AR
s ES f710ke A9S AR vt 9HEQ] ‘S oA e F50 2 Q1% vtelsE] oo figt
A77} oozt
Table 1 Story Quests
IoIE HAE
I}E 1 Q. ZOLX[O|A| QIALE SIA] f
‘olop Q. ZOIX|0|IA 0|5 EXHFXt
° Q. NS o ()oilA OH—’FI'_ M2 U2?
Q MELY: ‘J2{L7t L Y2, AlZ ZIMY| ZO| OIMELL O £2 AW & UChs Y2 szt HX|”
oE 2 Q. TtEL: ‘@27t 00| & 2 ’* 2| =™, OFO|BHE L2 27(7t UL =K.’
‘USA AE Q. MEL: ‘T Mof, Foil 7 U™ o7t ot MZICh= 2 QICtn 22| Aot Izt
Q. ()9 e =US0| 2& LS ot 40] k= SEILICH O LS 511 40f ot= AR
olE 3 Q. QAL ‘A H0] 0| IR LUK, LF 0| 30THA0| E= X2 E ST SHHEHE RE=7t QI = Q02
o Q. QJAk ‘EJE BoXt 25MHMe 1ES £0|7| loh QZIAS MEISIAIZ | = SLICH O{EA W25t
oIE 4 Q. OFX[ZC2 (oA off F=1 A2 U2?
‘=g Q. CHA| M2 SO, NS ()2/8 2 70| & LS ol T 42717
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3.2.2. QIE{HO|A
B 4Ee 7obx et aFelm A Aelis W ol A (Figure 3, Top)sh BAE BAjo]2
oju] X ¢} NFTE #fut: A3} g o] | (Figure 3, Bottom)E A AR AYS AgFez
el 4B AEH 02 vel ol No|H A HolA 2 o5}, Wl HolA|9] Ao A Seldt 4
gl AATYE FA)o] BAEL Falo] YR Fulo] 472 WEE Folth, QRS Zokx] A Ele}
a7} AFEE BBolt AHAE 9% o] ARel AAES Wesl] FE] Folgt. ZoiA]
Ae= 3 47142 Agdo] AT 1 22912 AT AEAE shae] dae] AAE gt e
gJeiste ZJobA] AL Elst 259} AL HBHOR olret AR A3} Aol Aol 1o ko=
A% EAE wjo|2 ofn| A9k NFTE Hae 4= o},

MUUNGMUNG =
Q, M2 Bt E3|0f A sliFED N2 H2?
2|

0x75b5fef111035bTfedfcead26149925f224729300257f706
89532cbT3c2b20d2

Figure 3 The MungMung Interface: Main page view(Top) and Result page view(Bottom)

3.2.3. 74
WY YAE o]tHlY AQJOoR WAL YAER AE & Tobx] AYESE AFet AFHEAHE 8K oA
AlZste] & 1840 HW AldS AFHog s ek shA|Tk ghef M4rt Al A3tE o] 0-o] HE
Aol AafstA = AT 4= ik H47t Tl 7 ASE ZobA] A E 7} 9l Qe o] A9
HHlE Yol AW Hi o] 4 $ofls HAF o2 Fopdnt, AYL AFSHHEA AR AT Gl
WA Fd& E5 BAE o] 47]9] dlElE](Entity)¢] Promise, Puppy socialization, Don’t- understand,
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Rude® 751 o= H+2 eterh # 2= ARAPE e gl 2B w2t £/ 5= e E ] 4ol
Promiset= ¥7o] vhefs-Eo] tigh A X FHAA oF&S AHPS ul A-8=n 270] FolWrh. Puppy
socialization HHel 283 7MHIA & e BE AL BE 59 344 gl g AR At 18
258 % Uk Don’t- understand= Tojuh 27¢o] obd BIAE] 288t o] wf ARgAR= 072 P55t
Hole A3t ek, A g Rudedl= Wt EEo didt YL ushiA BAA o] oAl
o] sigE. Rudes WA 59 14 A7 2ol &2 os 852 Heoe Al dulistA
gk

Table 2 Entity

QIE|E| o9 OflAl =+
. o s O Olmis “or s
Promise S SE0 thet MY I SR LS AT HR “anx| iuélxuyﬂw 2
= o2
Puppy B ST} ZIGHE 4 Qle CIA} A2 = IO HISS 5t AL “ong”. 1
. . . [ — M- = o oo —_ = o 3 ”
Socialization ° CEE o °= = ‘Bt
, o Ll 7o “FEEE,
Don’t understand ~ HHO{Lt 2%0]| Ot H<2 “aL11” 0
Rude oto|Mol UAis 5t 42 “H0P7, “HEIC -1

3.2. 4. NFT 2 HHAE QXI0|3

#20] e AWFAA AT GAELE T AolA olu] Ao HAE mAolaH oA FH

AZE AYS AT o Aol G 559 Zobd AL 10744 WAL FA9R AR eAE
Sl e FAT Ao A2 ezt AHgHTHFigure 4). AZE HAE wajola ofu] Aol wel5Bo]
ohat 2 AjQlure] 213} okdo] Ttelo] 9lek. ksl olm|A|o] NFI7} wedslo] #els} okdio] A
Gl DA SETE Folgch. ojelat BAS Be) B ABL vl F Rl that FaA] okt Ao
5|

A g =R AZsto] o] & Fste ATAZA NFTE &-8-511L4F o3l

Figure 4 Minting NFT Text mosaics of the MungMung

3.3. 7188 31X
‘W2 T kA el )&l WAl YTt NFT HdS S402 AA = Ack(Figure 5). 2 A7E
ulo] 4.2 4 T E(Microsoft)2] TUIS(Language Understanding)S -&3}0] Al¢lo] A& 2 S Adgsh= HAT}
7ot NS o] AT AE-E WAl Bl 7S 28ote] TSI LUISE ARSAHY] distd At o] "l AEo
AHEAF A 1A S R AAE Agote] g dolE ] AAHRl QuE sty dH Ag
ARE FEoH= 9 76 disky Al A0 ThLUIS 2023). AFE-2 AU 3o sigsh= 4714
e €] (Promise, Puppy socialization, Don’t- understand, Rude)Z LUISel| A 459 21 Open API W&
AHgste] FAlskA T AREAE A Eshe ERl2 AE LUISe] 1A sk A= AASE Bl 0~14F0] <]
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257 FAY JHE(ntent)?t 4714 dEEE FHETh JAHME: dgE HGAET] sfd == dE |
Aulghg RIS dl5e Aol o] HL Bl AHEARE Zobx] AT elsh 255HEA A APt
= Sk, E3 ZobA] A E = LUISOlA 24E <MElElof uhe} 2b7] o ofiyw|o]di} ARREE g5t
23} 7JobA] A e ohe] mae FAsknA skt

7oA Aeeiste] 25 HFHOR A4 AGAL YAE BAo|T o]n| A2} NFTE He ¥ 5 9k,
B ZE] NFT+= 2= A (GroundX)o| A 71t EEA11 Z3E2] S o] E(Klaytn)of A Waut=ct,
B g2 FHo]EQ] KASE AMESIe] ‘Hr’of] KIP-17 NFT smart contracts APIZ 1235t T3t
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Figure 5 Technical structure of the MungMung
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Figure 6 The exhibition view(Top) and talk view(Bottom)
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Table 3 List of Interviewers

Ol 3E B 24

a8 Lol yu =y B
P1 33 o zed 2-38|
P2 26 El st 1~23]
P3 34 o o7t 2-38|
P4 2 o cixfol 3-43]
P5 30 o mESE.| 1~23|
P6 30 o PD 1~23]
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