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$NQEMEJCKP�VGEJPQNQI[�JCU�DGGP�CVVTCEVGF�VJG�KPVGTGUV�QH�VJG�ƓPCPEKCN�
UGEVQTU�KP�QTFGT�VQ�KPETGCUG�GHƓEKGPE[�CPF�UCXG�EQUVU�CPF�VKOG�YKVJKP�
VTCFG�ƓPCPEG�VTCPUCEVKQPU��6TCPUCEVKQP�EQUVU�TGRTGUGPV�C�EQPEGTP�CPF�
EQPUKFGTCDNG�EJCNNGPIG�HQT�ƓPCPEKCN�CPF�VTCFKPI�RCTVKGU��#U�DNQEMEJCKP�
refers to an eliminator for transaction and friction costs, it has been 
EQPUKFGTGF�VJG�KFGCN�VQQN�VQ�TGFWEG�VJG�VTCPUCEVKQPCN�EQUVU�KP�VTCFG�ƓPCPEG��
RCTVKEWNCTN[�VJTQWIJ�VJG�$NQEMEJCKP�DCUGF�.GVVGTU�QH�%TGFKV�CRRTQCEJ��
6JKU�TGUGCTEJ�KPXGUVKICVGU�VJG�VTCPUCEVKQP�EQUVU�KORNKECVKQPU�QP�.%U�
and international trade in Kuwait and the potential role of adopting 
$NQEMEJCKP�DCUGF�.%U�KP�VJKU�EQPVGZV��6JG�QWVEQOGU�KPFKECVG�VJCV�
DNQEMEJCKP�YKNN�OCTM�RQUKVKXGN[�UKIPKƓECPV�KORNKECVKQPU�HQT�VJG�VTCFG�
ƓPCPEG�KPFWUVT[�CPF�KV�YQWNF�KPETGCUG�VJG�ƓPCPEKCN�KPENWUKQP�HQT�NQECN�
GPVGTRTKUGU�VJTQWIJ�TKUKPI�GHƓEKGPE[�NGXGNU�KP�.%U�CRRNKECVKQPUũ�RTQEGUUGU��
6JKU�KPXGUVKICVKQP�KU�ECTTKGF�QWV�D[�CPCN[UKPI�CPPWCN�VKOGU�UGTKGU�FCVC�
HQT�VJG�RGTKQF�
�����������VJTQWIJ�UGXGTCN�GEQPQOGVTKE�VGEJPKSWGU�UWEJ�
as unit root test, cointegration test, OLS regression model and Granger 
ECWUCNKV[�VGUV��

-G[YQTFU��6TCFG�ƓPCPEG��.GVVGTU�QH�ETGFKV��$NQEMEJCKP��1.5
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1  INTRODUCTION

+P�NKIJV�QH�VJG�EWTTGPV�HQWTVJ�KPFWUVTKCN�TGXQNWVKQP��FKIKVCN�VTCPUHQTOCVKQP�
JCU�DGGP�C�ETWEKCN�RCTV�QH�VJKU�GTC�VQ�FGNKXGT�UGTXKEGU�CPF�FQ�DWUKPGUU��6JG�
EQXKF����RCPFGOKE�FGOQPUVTCVGU�VJG�KORQTVCPEG�QH�KPPQXCVKQPU�YKVJKP�
ƓPCPEKCN�CEVKXKVKGU�CPF�VJG�PGGF�HQT�GZRNQTKPI�CNVGTPCVKXG�VQQNU�VQ�OCKPVCKP�
VJG�UWUVCKPCDKNKV[�QH�CEVKXKVKGU�KP�C�EQUV�GHHGEVKXG�YC[��9JKNG�VTCFG�ƓPCPEG�
instruments represent critical approach in international trade, these 
KPUVTWOGPVU�UWHHGT�HTQO�EQPXGPVKQPCN�QDUVCENGU�YJKEJ�JCXG�DGGP�TGUWNVGF�
KP�TGOCTMCDNG�VTCFG�ƓPCPEG�ICR�KP�VJG�YQTNF�CPF�VTKIIGT�CFFKVKQPCN�EQUVU�
CPF�FKHƓEWNVKGU�HQT�DQVJ�VTCFKPI�RCTVKGU�CPF�VJG�ƓPCPEKCN�UGEVQT��6JWU��
NQQMKPI�HQT�WPEQPXGPVKQPCN�UQNWVKQPU�HQT�VJG�EWTTGPV�FKNGOOC�QH�VJG�VTCFG�
ƓPCPEG�ICR�CPF�EQUV�TGRTGUGPVU�CP�GUUGPVKCN�CKO�KP�QTFGT�VQ�DQQUV�VTCFG�
ƓPCPEG�RTQXKUKQPU�CPF�GNKOKPCVG�KPGHƓEKGPV�RCVVGTPU��

$NQEMEJCKP�VGEJPQNQI[�KU�EQPUKFGTGF�CP�KPPQXCVKXG�VQQN�HQT�VTCPUHQTOKPI�
ƓPCPEKCN�KPHTCUVTWEVWTGU�KPVQ�FKIKVCN�HQTO�CPF�KORTQXKPI�GHƓEKGPE[�YKVJKP�
OCTMGVU��5KPEG�VJG�OKF�QH�VJG�NCUV�FGECFG��DNQEMEJCKP�JCU�DGGP�WUGF�
YKFGN[�COQPI�ƓPCPEKCN�UGEVQTU�VQ�QDVCKP�VJG�GHƓEKGPE[�CPF�OKPKOK\G�
EQUVU�CPF�UCXG�VKOG��+P�VJG�EQPVGZV�QH�VTCFG�ƓPCPEG�VTCPUCEVKQPU��
DNQEMEJCKP�YCU�CFQRVGF�D[�GPQTOQWU�ƓPCPEKCN�KPUVKVWVKQPU�CTQWPF�VJG�
world to conduct letters of credit (LCs) for trade purposes, where this 
instrument is considered the most prominent approach between trade 
ƓPCPEG�KPUVTWOGPVU��6JG�TGEGPV�VTKCNU�CPF�KPXGUVKICVKQPU�TGXGCN�VJCV�
$NQEMEJCKP�DCUGF�.%U�IGPGTCVG�UGXGTCN�DGPGƓVU�HQT�VTCFKPI�CPF�ƓPCPEKCN�
RCTVKGU�CPF�KVũU�C�VWTPKPI�RQKPV�KP�VGTOU�QH�GNKOKPCVKPI�VTCPUCEVKQP�EQUVU��
HCEKNKVCVKPI�RTQEGFWTGU��KPETGCUKPI�QXGTCNN�GHƓEKGPE[�CPF�FGETGCUKPI�TKUMU��
6JG�RTGXKQWU�GZRGTKOGPVU�QH�WVKNK\KPI�DNQEMEJCKP�KP�.%U�VTCPUCEVKQPU�
KPFKECVG�VJCV�KV�YQWNF�IGPGTCVG�C�OWVWCNN[�DGPGƓEKCN�TGNCVKQPUJKR�DGVYGGP�
ƓPCPEKCN�UGEVQTU�CPF�VTCFKPI�RCTVKGU��YJGTG�DNQEMEJCKP�JGNRU�DCPMU�VQ�
TGFWEG�VJGKT�TGNGXCPV�EQUVU�QH�FWG�FKNKIGPEG�RTQEGFWTGU�CPF�.%ũU�KUUWKPI�
time, while importers and exporters will gain shorter procedures with 
NQYGT�EQUVU�CPF�JKIJGT�TCVG�QH�UGGMKPI�ƓPCPEG�CEEGRVCPEG��

Therefore, this research paper attempts to conduct an empirical analysis 
QH�VJG�RQVGPVKCN�TQNG�QH�CRRN[KPI�DNQEMEJCKP�VGEJPQNQI[�VQ�VTCFG�ƓPCPEG�
KPUVTWOGPVU�KP�-WYCKV��RCTVKEWNCTN[�VJG�NGVVGTU�QH�ETGFKV�CRRTQCEJ��
/QTGQXGT��VJG�TGUGCTEJ�CKOU�VQ�OGCUWTG�VJG�GZVGPV�QH�VTCPUCEVKQP�EQUVUũ�
GHHGEVU�QP�VTCFG�ƓPCPEG�CEVKXKVKGU�CPF�DWKNF�GUVKOCVKQP�HQT�CFQRVKPI�
$NQEMEJCKP�DCUGF�.%U�YKVJKP�VJG�VTCFG�CPF�ƓPCPEKCN�VTCPUCEVKQPU�KP�
order to obtain considerable concluding remarks to be considered by 
VJG�ƓPCPEKCN�UGEVQT�CPF�TGIWNCVQT[�CWVJQTKVKGU�KP�-WYCKV��6JG�GORKTKECN�
analysis of this research will be based on obtaining multiple datasets 



VQ�ECRVWTG�VJG�OCIPKVWFG�QH�VTCPUCEVKQP�EQUVU�QH�VTCFG�ƓPCPEG�CPF�VTCFG�
CEVKXKVKGU�VQ�DWKNF�GEQPQOKE�GUVKOCVKQP�HQT�WUKPI�DNQEMEJCKP�KP�VJG�.%U�
CRRTQCEJ��6JG�FCVCUGVU�QH�VJKU�TGUGCTEJ�CTG�CPPWCN�VKOG�UGTKGU�HQT�VJG�
RGTKQF�HTQO������VQ�������6JG�GUVKOCVKQP�OQFGN�KU�UVTWEVWTGF�D[�FGRGPFGPV�
XCTKCDNG�CPF�KPFGRGPFGPV�XCTKCDNGU��YJGTG�VJG�FGRGPFGPV�XCTKCDNG�KU�
the LCs-to-Imports ratio which refers to the share of imports that were 
ƓPCPEGF�D[�NGVVGTU�QH�ETGFKVU��+PFGRGPFGPV�XCTKCDNGU�KP�VJKU�TGUGCTEJ�CTG�
FKXKFGF�KPVQ�VYQ�ECVGIQTKGU�����OCETQGEQPQOKE�XCTKCDNGU�CPF����VTCPUCEVKQP�
XCTKCDNGU��/CETQGEQPQOKE�XCTKCDNGU�CTG�WUGF�VQ�DG�EQPVTQN�XCTKCDNGU��YJGTG�
VJG[�KPENWFG�)&2��'ZEJCPIG�TCVG��6TCFG�$CNCPEG��CPF�1KN�TGPV��6TCPUCEVKQP�
EQUVU�XCTKCDNGU�CTG�TGRTGUGPVKPI�VJG�OCKP�KPVGTGUV�QH�VJKU�TGUGCTEJ��CPF�
VJG[�CTG�VJG�1XGTCNN�'EQPQOKE�(TGGFQO�KPFGZ�CPF�6TCFKPI�#ETQUU�$QTFGTU�
UEQTG��6JG�OGVJQFQNQI[�QH�VJKU�TGUGCTEJ�KU�FKXKFGF�KPVQ�UGXGTCN�GEQPQOGVTKE�
CRRTQCEJGU�CU�HQNNQYU��FGUETKRVKXG�UVCVKUVKEU��FCVC�VTCPUHQTOCVKQP��WPKV�
root test, cointegration test, OLS regression model, Granger causality test, 
FKCIPQUVKE�VGUV�CPF�OQFGN�UVCDKNKV[�VGUVU��#NN�VJG�GORKTKECN�CRRTQCEJGU�YKNN�
DG�EQPFWEVGF�D[�'XKGYU���UVCVKUVKECN�UQHVYCTG��

6JG�TGUV�QH�VJKU�TGUGCTEJũU�RCTVU�CTG�QTICPKUGF�CU�HQNNQYU��%JCRVGT���RTQXKFGU�
DCEMITQWPF�CDQWV�VTCFG�ƓPCPEG�CPF�ƓPCPEKCN�VGEJPQNQI[�KP�-WYCKV�CPF�
KVU�TGIKQP��%JCRVGT���RTGUGPVU�VJG�NKVGTCVWTG�TGXKGY�CDQWV�VTCFG�ƓPCPEG��
blockchain technology and the potential use of blockchain in the letters 
QH�ETGFKV�CRRTQCEJ��%JCRVGT���FKUEWUUGU�VJG�GORKTKECN�HTCOGYQTM�QH�VJG�
TGUGCTEJ�CPF�VJG�CRRNKGF�FCVCUGVU�CPF�OGVJQFU��%JCRVGT���KNNWUVTCVGU�
VJG�TGUGCTEJũU�TGUWNVU�CHVGT�EQPFWEVKPI�CPCN[VKECN�VGEJPKSWGU��%JCRVGT���
RTQXKFGU�FGVCKNGF�FKUEWUUKQPU�QH�VJG�TGUWNVU��%JCRVGT���JCU�VJG�EQPENWFKPI�
TGOCTMU�QH�VJKU�TGUGCTEJ�RCRGT��%JCRVGT���RTQXKFGU�VJG�TGHGTGPEG�NKUV�QH�VJG�
TGUGCTEJ�



2. The context of Kuwait

+P�TGEGPV�[GCTU��VJG�IQXGTPOGPV�QH�-WYCKV�JCU�KPVTQFWEGF�VJG��0GY�
-WYCKV��XKUKQP��CKOGF�CV�VTCPUHQTOKPI�VJG�EQWPVT[�KPVQ�C�INQDCN�ƓPCPEKCN�
JWD�D[�������6JG�UVTCVGIKE�XKUKQP�UGGMU�VQ�FKXGTUKH[�VJG�PCVKQPCN�GEQPQO[�
CPF�TGFWEG�TGNKCPEG�QP�QKN�TGXGPWGU�CPF�IQXGTPOGPV�GZRGPFKVWTG�
D[�RTQOQVKPI�ITGCVGT�RCTVKEKRCVKQP�QH�VJG�RTKXCVG�UGEVQT��5WRRQTVKPI�
GPVTGRTGPGWTKCN�CPF�KPPQXCVKXG�CEVKXKVKGU�JCU�DGEQOG�C�MG[�QDLGEVKXG�
HQT�VJG�IQXGTPOGPV��YKVJ�VJG�CKO�QH�UVKOWNCVKPI�VJG�GEQPQO[�CPF�
CNNGXKCVKPI�VJG�ƓPCPEKCN�DWTFGPU�QP�VJG�RWDNKE�UGEVQT��*QYGXGT��-WYCKVK�
GPVTGRTGPGWTU�HCEG�XCTKQWU�DCTTKGTU�VJCV�KORGFG�VJGKT�CDKNKV[�VQ�GUVCDNKUJ�
DWUKPGUU�GPVGTRTKUGU��KPENWFKPI�EJCNNGPIGU�TGNCVGF�VQ�CEEGUUKPI�ƓPCPEG�
CPF�DWTGCWETCVKE�DWTFGPU��6JGUG�HCEVQTU�JCXG�DGGP�KFGPVKƓGF�CU�UKIPKƓECPV�
obstacles and the primary reasons for business exits in Kuwait, according 
VQ�VJG�)NQDCN�'PVTGRTGPGWTUJKR�/QPKVQT�TGRQTV�QH������

)KXGP�VJG�ETWEKCN�TQNG�QH�VTCFG�ƓPCPEG�KPUVTWOGPVU�KP�RTQOQVKPI�UOCNN�
CPF�OGFKWO�UK\GF�GPVGTRTKUGU�
5/'U��CPF�ƓPCPEKCN�VGEJPQNQI[�
(KPVGEJ���
DNQEMEJCKP�RTGUGPVU�CP�QRRQTVWPKV[�VQ�CFFTGUU�VJG�VTCFG�ƓPCPEG�ICR�HQT�
NQECN�GPVGTRTKUGU�KP�-WYCKV��YJKNG�UKOWNVCPGQWUN[�GPJCPEKPI�VJG�GHƓEKGPE[�
CPF�RTQƓVCDKNKV[�QH�VJG�DCPMKPI�UGEVQT��6JG�ƓPCPEKCN�KPHTCUVTWEVWTG�KP�
-WYCKV�FGOQPUVTCVGU�C�YKNNKPIPGUU�VQ�GODTCEG�VGEJPQNQIKECN�KPPQXCVKQPU�
CPF�FKIKVCNK\CVKQP��6JG�%GPVTCN�$CPM�QH�-WYCKV�
%$-���CU�VJG�RTKOCT[�
TGIWNCVQT�HQT�NQECN�CPF�HQTGKIP�DCPMU�KP�VJG�EQWPVT[��JCU�VCMGP�UKIPKƓECPV�
UVGRU�KP�VJKU�FKTGEVKQP��+P�������VJG�%$-�NCWPEJGF�VJG�4GIWNCVQT[�5CPFDQZ�
(TCOGYQTM��YJKEJ�UGTXGU�VQ�UVKOWNCVG�VJG�FGXGNQROGPV�QH�ƓPVGEJ�
CPF�RTQXKFG�C�RNCVHQTO�HQT�DCPMKPI�U[UVGOU�VQ�GZRGTKOGPV�YKVJ�PGY�
VGEJPQNQIKGU�

Furthermore, the CBK is committed to a strategic plan presented at the 
�����INQDCN�DCPMKPI�EQPHGTGPEG���5JCRKPI�VJG�(WVWTG���YJKEJ�CKOU�VQ�
FKIKVK\G�DCPMKPI�CEVKXKVKGU��6JGUG�KPKVKCVKXGU�CNKIP�YKVJ�-WYCKV	U�DTQCFGT�
FGXGNQROGPV�HTCOGYQTM���0GY�-WYCKV��������YJGTG�DCPMU�JCXG�DGGP�
KPUVTWEVGF�VQ�HQTOWNCVG�EQORTGJGPUKXG�ƓXG�[GCT�UVTCVGIKGU�GPEQORCUUKPI�
digitalization, cybersecurity and other measures to promote stability and 
ITQYVJ�
1ZHQTF�$WUKPGUU�)TQWR���������/QTGQXGT��VJG�%$-�KUUWGF�IWKFGNKPGU�
KP������HQT�VJG�KPVTQFWEVKQP�QH�FKIKVCN�DCPMU��1P�C�RQUKVKXG�PQVG��VJG�1ZHQTF�
$WUKPGUU�4GXKGY�
������KPFKECVGU�VJCV�����QH�-WYCKVK�KPFKXKFWCNU�CTG�
ECRCDNG�QH�WVKNK\KPI�ƓPVGEJ�UQNWVKQPU��UWIIGUVKPI�VJCV�-WYCKV�RQUUGUUGU�
VCNGPVGF�JWOCP�ECRKVCN�VJCV�ECP�RQUKVKQP�VJG�EQWPVT[�CU�C�UKIPKƓECPV�
RNC[GT�KP�VJG�)%%�TGIKQP�YKVJ�C�EQUV�EQORGVKVKXG�DCPMKPI�UGEVQT�



(KIWTG����5QWTEG��%$-

(TQO�VJG�DTQCF�TGIKQPCN�RGTURGEVKXG��GPVTGRTGPGWTU�KP�VJG�/'0#�TGIKQP�
HCEG�EJCNNGPIGU�TGNCVGF�VQ�ƓPCPEKCN�KPENWUKQP��RTKOCTKN[�FWG�VQ�VJG�EQORNGZ�
#PVK�/QPG[�.CWPFGTKPI�
#/.��CPF�-PQY�;QWT�%WUVQOGT�
-;%��RTQEGFWTGU�
KORNGOGPVGF�D[�DCPMU�
&QTPGN��5NKOCPG����/QJKPFTC���������#EEQTFKPI�VQ�
VJG�9QTNF�$CPM	U�'PVGTRTKUG�5WTXG[������QH�5/'U�KP�VJG�/'0#�TGIKQP�CTG�
GZRGTKGPEKPI�UKIPKƓECPV�DCTTKGTU�YJGP�UGGMKPI�ETGFKV��EQORCTGF�VQ�VJG�
INQDCN�TCVG�QH�����HQT�5/'U�HCEKPI�ƓPCPEKPI�EQPUVTCKPVU��+PVGITCVKPI�VTCFG�
ƓPCPEG�KPVQ�VJG�FKIKVCNK\CVKQP�CIGPFC�YQWNF�[KGNF�UWDUVCPVKCN�DGPGƓVU�
HQT�5/'U�KP�VJG�/'0#�TGIKQP��6JKU�KPENWFGU�UKORNKH[KPI�#/.�CPF�-;%�
processes, establishing digital accounts to facilitate credit risk assessment 
HQT�NGPFGTU��CPF�FGXGNQRKPI�ETGFKV�UEQTKPI�OGEJCPKUOU�HQT�GPVTGRTGPGWTU�

&QTPGN��5NKOCPG����/QJKPFTC��������

In the context of the Gulf Cooperation Council (GCC), Qatar has emerged 
as a notable case in the application of blockchain technology within 
VTCFG�ƓPCPEG��6TWD[�GV�CN��
������JKIJNKIJV�VJCV�FGURKVG�VJG�DCP�QP�
ET[RVQEWTTGPEKGU��VJG�3CVCTK�IQXGTPOGPV�JCU�RTKQTKVK\GF�DNQEMEJCKP�
UQNWVKQPU�HQT�ƓPCPEG��YKVJ�VJG�RWDNKE�UGEVQT�DGKPI�VJG�NCTIGUV�KPXGUVQT�KP�
VJKU�VGEJPQNQI[�KP�������6JG�OCTMGV�UK\G�QH�VJG�DNQEMEJCKP�KU�GZRGEVGF�VQ�
ITQY�D[������KP�������TGCEJKPI�������OKNNKQP��3CVCT	U�%QOOGTEKCN�$CPM�
JCU�CNUQ�GPICIGF�KP�INQDCN�VTKCNU��EQNNCDQTCVKPI�YKVJ����DCPMU�QP�VJG�4��
%QTFC�RNCVHQTOU�VQ�GZRNQTG�VJG�WUG�QH�DNQEMEJCKP�KP�VTCFG�ƓPCPEG��

i. Potential obstacles and considerations

+P�VJG�URGEKƓE�EQPVGZV�QH�-WYCKV��VJG�KORNGOGPVCVKQP�QH�DNQEMEJCKP�DCUGF�
LCs is likely to encounter potential barriers and considerations across 
OWNVKRNG�FKOGPUKQPU��6JG�TGIWNCVQT[�GPXKTQPOGPV�CUUWOGU�C�RKXQVCN�
TQNG��YJGTG�OQPGVCT[�CPF�ƓPCPEKCN�CWVJQTKVKGU�JCXG�VQ�GUVCDNKUJ�GZRNKEKV�
guidelines and regulations that adopt blockchain technology for trade 
ƓPCPEG�CEVKXKVKGU��#FFKVKQPCNN[��HQUVGTKPI�EQNNCDQTCVKQP�COQPI�DCPMU��
QHƓEKCN�CIGPEKGU��CPF�VGEJPQNQI[�RTQXKFGTU�DGEQOGU�GUUGPVKCN�VQ�CUUGUU�



and enhance the digital infrastructure, thereby ensuring the successful 
KORNGOGPVCVKQP�QH�DNQEMEJCKP�DCUGF�.%U��5KOWNVCPGQWUN[��TCKUKPI�
CYCTGPGUU�CPF�EWNVKXCVKPI�CP�WPFGTUVCPFKPI�QH�DNQEMEJCKP�VGEJPQNQI[�
COQPI�VTCFG�ƓPCPEG�RTCEVKVKQPGTU�VJTQWIJ�EQPFWEVKPI�RKNQV�RTQLGEVU�CPF�
VTCKPKPI�RTQITCOU�DGEQOGU�HWPFCOGPVCN�

0QPGVJGNGUU��EWNVWTCN�HCEVQTU�CPF�RCRGT�DCUGF�FQEWOGPVCVKQP�RTCEVKEGU�
OC[�KPƔWGPEG�VJG�CFQRVKQP�QH�DNQEMEJCKP�DCUGF�.%U��FGOCPFKPI�C�
RCTCFKIO�UJKHV�VQYCTFU�FKIKVCN�VTCPUHQTOCVKQP��'UVCDNKUJKPI�EQNNCDQTCVKQPU�
YKVJ�KPVGTPCVKQPCN�ƓPCPEKCN�KPUVKVWVKQPU�CUUWOGU�GPUWTGU�CNKIPOGPV�YKVJ�
INQDCN�UVCPFCTFU��2CTCOQWPV�KORQTVCPEG�OWUV�DG�RNCEGF�QP�OCKPVCKPKPI�
UGEWTKV[�CPF�UCHGIWCTFKPI�FCVC�RTKXCE[��PGEGUUKVCVKPI�VJG�KORNGOGPVCVKQP�
QH�TQDWUV�UGEWTKV[�OGCUWTGU�CPF�CFJGTGPEG�VQ�FCVC�RTQVGEVKQP�TGIWNCVKQPU��
By addressing these barriers and taking these considerations into account, 
CP�GPCDNKPI�GPXKTQPOGPV�HQT�VJG�KORNGOGPVCVKQP�QH�DNQEMEJCKP�DCUGF�
.%U�ECP�DG�ETGCVGF�KP�-WYCKV��RQVGPVKCNN[�NGCFKPI�VQ�JGKIJVGPGF�GHƓEKGPE[��
VTCPURCTGPE[�CPF�UGEWTKV[�KP�VTCFG�ƓPCPEG�CEVKXKVKGU�

3. Related Literature 

I. Trade Finance

6TCFG�ƓPCPEG�KU�FGƓPGF�CU�ƓPCPEKPI�VJG�GZEJCPIG�QH�IQQFU�CPF�UGTXKEGU�
between two commercial entities, particularly between the importer 

DW[GT��CPF�VJG�GZRQTVGT�
UGNNGT���6JG�RTQEGFWTG�QH�ƓPCPEKPI�VJG�VTCFG�
KPXQNXGU�ƓPCPEKCN�KPUVKVWVKQPU��YJGTG�VJG�UGNNGT�CEEGRVU�VJG�RC[OGPV�
HTQO�VJG�DW[GT�CEEQTFKPI�VQ�EGTVCKP�RGTKQF�QH�VKOG�YKVJ�C�RTKXCVG�DCPMũU�
KPVGTXGPVKQP�
-QTKPGM��%QEIWKE�CPF�5QWTFKP���������6JG�DCPM�KP�VJKU�ECUG�
TGHGTU�VQ�KPVTC�ƓTO�ƓPCPEKPI�CPF�RTQXKFGU�ƓPCPEKPI�VQ�VJG�VTCFG�D[�
FKHHGTGPV�EQOOQP�VQQNU�UWEJ�CU�NGVVGTU�QH�ETGFKV��ECUJ�KP�CFXCPEG�CPF�QRGP�
CEEQWPV�
-QYCNUMK��.GG�CPF�%JCP���������#NVJQWIJ�ƓPCPEKPI�KPVGTPCVKQPCN�
VTCFG�KU�UWRRNKGF�RTKOCTKN[�VJTQWIJ�RTKXCVG�DCPMU��JKUVQTKECNN[�VJGTG�YCU�
RWDNKE�KPVGTXGPVKQP�YKVJKP�VJG�KPVGTPCVKQPCN�VTCFG�ƓPCPEG�OCTMGV�DWV�UKPEG�
VJG�GPF�QH�VJG���U�IQXGTPOGPVU	�KPVGTXGPVKQP�JCU�DGGP�OQXGF�QWV�HTQO�
VJG�OCTMGV��9JKNG�VJG�OCLQTKV[�QH�INQDCN�VTCFG�KU�ƓPCPEGF�D[�QRGP�CEEQWPV�
CRRTQCEJGU��EQORCPKGU�KP�#UKC�CPF�VJG�/KFFNG�'CUV�CTG�YKFGN[�TGN[KPI�QP�
NGVVGTU�QH�ETGFKV��YJGTG�����QH�NGVVGTU�QH�ETGFKV�CTQWPF�VJG�YQTNF�CTG�KUUWGF�
KP�#UKC�CNQPG�
2CVGN�CPF�)CPPG���������

6TCFG�ƓPCPEG�KPUVTWOGPVU�TGRTGUGPV�KORQTVCPV�GNGOGPV�YKVJKP�INQDCN�
VTCFG��#EEQTFKPI�VQ�VJG�+PVGTPCVKQPCN�%JCODGT�QH�%QOOGTEG�
�����������
VQ�����QH�INQDCN�VTCFG�KU�ƓPCPEGF�D[�VTCFG�ƓPCPEG�CRRTQCEJGU��YJGTGCU�
2CVGN�CPF�)CPPG�
������KPFKECVG�VJCV�VTCFG�ƓPCPEG�EQXGTGF�������VTKNNKQP�
QH�OGTEJCPFKUG�GZRQTVU�KP������CU�KVũU�HCXQTCDNG�VQQN�VQ�RTQXKFG�NKSWKFKV[�



CPF�OKVKICVG�TKUMU��#U�C�TGUWNV�QH�VJG�VTCFG�ƓPCPEGũU�KORQTVCPEG��VJG�
GUVKOCVKQPU�D[�-WOCT�CPF�#OKP�
������TGXGCN�VJCV�VJG�VTCFG�ƓPCPEG�
OCTMGV�YCU�YQTVJ�������DKNNKQP�KP������CPF�KVũU�HQTGECUVGF�VQ�GZEGGF�����
DKNNKQP�D[������YKVJ�C�EQORQWPF�CPPWCN�ITQYVJ�TCVG�
%#)4��D[�����6JG�
TGCUQP�DG[QPF�ETKVKECN�TQNG�QH�VTCFG�ƓPCPEG�FWG�VQ�UQNXKPI�KPVGTPCVKQPCN�
VTCFG�KUUWGU�CPF�EQOOQP�FKURWVGU�DGVYGGP�KORQTVGTU�CPF�GZRQTVU��
(QT�KPUVCPEG��VTCFG�ƓPCPEG�DTKFIGU�VJG�ICR�COQPI�VTCFKPI�RCTVPGTU��
URGEKƓECNN[�YJGP�VJG�KORQTVGT�RTGHGTU�VQ�RC[�CHVGT�TGEGKXKPI�IQQFU�CPF�
VJG�GZRQTVGT�UGGMU�VQ�TGEGKXG�VJG�RC[OGPV�CHVGT�UJKRRKPI�VJG�IQQFU��
6JGTGHQTG��VJG�ETWEKCN�TQNG�QH�VTCFG�ƓPCPEG�UVGOU�HTQO�OKVKICVKPI�TKUMU�
between trading partners during exchanging goods stages (Kowalski, Lee 
CPF�%JCP��������5EJOKFV�'KUGPNQJT���������/GCPYJKNG��VJG�GEQPQOGVTKE�
model which was conducted by Korinek, Cocguic and Sourdin, (2010) has 
HQWPF�VJCV�VTCFG�ƓPCPEG�JCU�UKIPKƓECPV�GHHGEVU�QP�)&2�CPF�VTCFG�ƔQYU��CU�
C�������KPETGCUG�KP�KORQTVU�ƓPCPEKPI�KU�CUUQEKCVGF�YKVJ�C����KPETGCUG�KP�
)&2��

#OQPI�VTCFG�ƓPCPEG�CRRTQCEJGU��VJG�CRRTQCEJ�QH�NGVVGTU�QH�ETGFKV�
.�%��
KU�YKFGN[�CFQRVGF�KP�VTCFG�ƓPCPEG��YJGTG�DCPMU�QH�DQVJ�KORQTVGTU�CPF�
GZRQTVGTU�DGJCXG�CU�KPVGTOGFKCTKGU�COQPI�VJGO�
#JP�CPF�5CTOKGPVQ��
������)CPPG��������5EJOKFV�'KUGPNQJT���������.GVVGTU�QH�ETGFKV�KU�EQPUKFGTGF�
C�TGEQTF�QH�VJG�OWVWCN�EQPƓFGPEG�QH�VTCFKPI�RCTVKGU�YJGP�GZEJCPIKPI�
IQQFU�CPF�OQPG[��YJGTG�VJG�.�%�CRRTQCEJ�KU�FGUETKDGF�D[�)TCVJ�
������CU�
C�EQODKPCVKQP�QH�DCPM�IWCTCPVGG�KUUWGF�VJTQWIJ�C�DCPM�CHVGT�C�TGSWGUV�
HTQO�VJG�DW[GT�KP�HCXQWT�QH�VJG�UGNNGT�VJTQWIJ�CP�CFXKUKPI�DCPM��CPF�
VJG�RC[OGPV�FGNKXGTU�CHVGT�RTGUGPVKPI�FQEWOGPVU�VJCV�OGGV�YKVJ�VJG�
UVCVGF�VGTOU�CPF�EQPFKVKQPU��.KMGYKUG��$JQICN�CPF�6TKXGFK�
������JCXG�
KFGPVKƓGF�.�%�CU�C�OQTG�UGEWTG�OGFKWO�QH�CP�GZEJCPIG�DKNN��YJKNG�KVũU�
KUUWGF�D[�VJG�DW[GTũU�DCPM�CU�RC[OGPVũU�IWCTCPVGG�CEEQTFKPI�VQ�C�TGSWGUV�
from the buyer with considerations about underlined payment terms 
KP�VJG�EQPVTCEV��6JG�UWDUVCPVKCN�CKO�QH�NGVVGTU�QH�ETGFKV�KU�VQ�RTQVGEV�DQVJ�
importers and exporters from the risk of non-completion and increase 
VTCFG�ƔQYU�
1UȘU�GV�CN����������6JG�NGVVGT�QH�ETGFKV�KU�CP�KTTGXQECDNG�
IWCTCPVGG�HQT�RC[OGPV�YJKEJũU�KUUWGF�D[�C�DCPM�CPF�ECPPQV�DG�ECPEGNNGF�
FWTKPI�VJG�URGEKƓGF�VKOG�RGTKQF�YJGP�VJG�DCPM�XCNKFCVGU�CNN�FQEWOGPVU�
KP�HWNN�EQORNKCPEG�YKVJ�.�%�VGTOU�CPF�EQPFKVKQPU��$TKGƔ[��VJG�RTQEGFWTG�
QH�KUUWKPI�VJG�NGVVGT�QH�ETGFKV�UVCTVU�YJGP�VJG�KUUWKPI�DCPM�TGEGKXGU�VJG�
RJ[UKECN�FQEWOGPVCVKQP�CPF�XGTKƓGU�VJG�HCEG�XCNWG�QH�VJG�FQEWOGPVU�KP�
VGTOU�QH�EQORN[KPI�YKVJ�.�%�KP�QTFGT�VQ�RTQXKFG�KOOGFKCVG�QT�UEJGFWNGF�
RC[OGPV�RGT�VGTOU�CPF�EQPFKVKQPU�QH�VJG�.�%�
-JCNKN��-GTDCEJG�CPF�
1OTK���������#NUCNKO�CPF�7ECP�
������JCXG�FKXKFGF�VJG�RTQEGUU�QH�VJG�
NGVVGT�QH�ETGFKV�KPVQ���OCKP�UVCIGU��VJG�ƓTUV�CPF�UGEQPF�UVCIGU�CTG�VJG�ƔQY�
of records that hold different information such as; the ownership and 



QRGTCVKQP�QH�VJG�DWUKPGUU��FGNKXGT[�QTFGTU��OCVGũU�TGEGKRV�CPF�DKNN�QH�NCFKPI�
HQT�VTCFKPI�RCTVKGU��9JKNG�VJG�VJKTF�UVCIG�YKVJKP�VJG�RTQEGUU�KU�VJG�ƔQY�QH�
funds where the issuing bank of the letter of credit helps the importer by 
RC[KPI�VJG�GZRQTVGT�KP�ECUJ�VTCPUCEVKQPU��6JG�U[UVGO�QH�VJG�.�%�JCU�HQWT�
CEVQTU�RNC[KPI�RCKT�DCUGF�TGNCVKQPUJKRU�CU�QWVNKPGF�D[�
1UȘU�GV�CN����������
KORQTVGT��KUUWKPI�DCPM��GZRQTVGT�CPF�CFXKUKPI�DCPM��6JG�KPHQTOCVKQP��
documents and money are exchanged between these four actors, where 
VJG�XCNKFCVKQP�CPF�CWVJGPVKECVKQP�QH�FQEWOGPVU�CTG�EQPFWEVGF�VJTQWIJ�
VJG�KPVGTOGFKCVKQP�QH�DQVJ�DCPMU�CPF�GCEJ�QH�VJG�HQWT�CEVQTU�JCXG�VQ�VTWUV�
VJG�QVJGT��+P�VJG�EQPVGZV�QH�VJG�.�%�RTQEGUU��KVũU�PQVCDNG�VQ�DG�OGPVKQPGF�
VJCV�����QH�VJG�.�%�CTQWPF�VJG�YQTNF�CTG�IQXGTPGF�CPF�UWDLGEVGF�VQ�UWDLGEV�
VQ�7%2�����Ŭ7PKHQTO�%WUVQOU�CPF�2TCEVKEG�HQT�&QEWOGPVCT[�%TGFKVU�����
RWDNKUJGF�D[�+%%�KP�����ŭ��CEEQTFKPI�VQ�-JCNKN��-GTDCEJG�CPF�1OTK�
������

.GVVGTU�QH�ETGFKV�JCXG�EQPUKFGTCDNG�CFXCPVCIGU�VQ�VTCFKPI�RCTVKGU�FWG�VQ�
VJGKT�UGXGTCN�HGCVWTGU�VJTQWIJQWV�GZEJCPIKPI�IQQFU�CPF�OQPG[��(TQO�
VJG�KORQTVGT�UKFG��VJG�.�%�RTQXKFGU�VJG�KORQTVGT�ETGFKV�HCEKNKVKGU�HTQO�
VJG�KUUWKPI�DCPM�CPF�VJG�CUUWTCPEG�CDQWV�FGNKXGT[�QH�IQQFU��YJKNG�VJG�
GZRQTVGT�DGPGƓVU�HTQO�VJG�CUUWTCPEG�QH�RC[OGPV�VQ�VJG�.�%�KUUWKPI�DCPM�
CPF�JCU�VJG�CDKNKV[�VQ�UGEWTG�RTG�UJKROGPV�CFXCPEG�HTQO�JKU�DCPM�CICKPUV�
VJG�.�%�
$JQICN�CPF�6TKXGFK���������6JG�UGEWTKV[�RTQRGTVKGU�QH�VJG�NGVVGT�
QH�ETGFKV�JCXG�KPETGCUGF�WUCIG�QH�VJKU�ƓPCPEKCN�KPUVTWOGPV��URGEKƓECNN[�
CHVGT�VJG������ƓPCPEKCN�ETKUKU��YJGTG�KV�CEEQWPVGF�HQT�����QH�UJQTV�VGTO�
VTCFG�ƓPCPEG�KP�3��������WR�HTQO�������KP�3�������
-QTKPGM��%QEIWKE�CPF�
5QWTFKP���������5WDUGSWGPVN[��VJG�VQVCN�VTCPUCEVKQPU�QH�NGVVGTU�QH�ETGFKV�KP�
�����YGTG�YQTVJ�����VTKNNKQP�CPF�QXGT���OKNNKQP�.�%U�YGTG�KUUWGF�DGVYGGP�
�����CPF������HTQO����DCPMU�QPN[��CU�TGRQTVGF�D[�+%%�6TCFG�4GIKUVGT�
4GRQTV������
+%%��������

*QYGXGT��NGVVGTU�QH�ETGFKV�JCXG�XCTKQWU�RCKP�RQKPVU�CPF�ICRU�VJCV�TGUVTKEV�
VJG�ƓPCPEKCN�KPENWUKQP�HQT�VTCFKPI�RCTVKGU�CPF�NKOKV�DCPMUũ�ECRCDKNKV[�
VQ�RTQXKFG�VJKU�UQTV�QH�ƓPCPEKCN�RTQFWEVU�CV�VJG�UCOG�VKOG��YJGTG�VJG�
VTCFG�ƓPCPEG�ICRU�TGCEJGF�KVU�YKFGUV�GZVGPV�VQ������VTKNNKQP��CEEQTFKPI�
VQ�
2CVGN�CPF�)CPPG���������$QVJ�CWVJQTU�JCXG�CVVTKDWVGF�VJG�ICR�FWG�VQ�
VJG�XCTKGV[�QH�KPXQNXGF�CEVQTU�CPF�PWOGTQWU�UVGRU�YKVJKP�.�%ũU�RTQEGUU�
that create costly manual checking and time-consuming along with 
carrying paper documentation from ports and cargos that need to be 
EJGEMGF��UKIPGF�CPF�HCZGF�VQ�FKHHGTGPV�VTCFKPI�CPF�ƓPCPEKCN�RCTVKGU�YKVJ�
NKVVNG�ENCTKV[�CDQWV�VJG�RTQEGFWTG�D[�CP[�UKPING�RCTV[��/QTGQXGT��-JCNKN��
-GTDCEJG�CPF�1OTK�
������JCXG�CVVTKDWVGF�VJG�GZKUVGPEG�QH�KPGHƓEKGPEKGU�
YKVJKP�VTCFG�ƓPCPEG�VTCPUCEVKQPU�FWG�VQ�VJG�OCUUKXG�WUG�QH�RCRGTU�CPF�
RJ[UKECN�FGNKXGT[�QH�VTCFG�FQEWOGPVU�VJCV�TGSWKTG�CP�GPQTOQWU�YQTMHQTEG�
CPF�JWOCP�KPVGTXGPVKQP�COQPI�CNN�RCTVKGU��YJKNG�VJG�QXGTCNN�KPXQNXGF�



RCTVKGU�RGT�C�VTCPUCEVKQP�EQWNF�TGCEJ�OQTG�VJCP����RCTVKGU��4GHGTTKPI�VQ�
4COCEJCPFTCP�GV�CN��
�������VJG�KPVGTCEVKQP�DGVYGGP�C�UOCNN�PWODGT�QH�
RCTVKGU�YKVJKP�VJG�VTCFG�ƓPCPEG�VTCPUCEVKQP�EQWNF�KPENWFG�������FCVC�ƓGNF�
KPVGTCEVKQPU�CPF�VJG�INQDCN�PWODGT�QH�VJG�FCVC�ƓGNF�KU�GZRGEVGF�VQ�DG����
DKNNKQP�GCEJ�[GCT��YJKNG���DKNNKQP�RCRGTU�CTG�WUGF�CPPWCNN[�HQT�VTCFG�ƓPCPEG�
RTQEGFWTGU��(WTVJGTOQTG��VJG�TGURQPUG�VQYCTFU�GTTQTU�CPF�EJCPIGU�YKVJKP�
the transaction are low because of the physical pattern of procedure that 
ECWUGU�PQVCDNG�FGNC[U��(QT�KPUVCPEG��VJG�RTQEGUU�YKNN�TGVWTP�VQ�VJG�UGNNGT�

GZRQTVGT��KH�VJGTG�KU�CP[�FGXKCVKQP�KP�VJG�RTGUGPVGF�FQEWOGPVU�KP�QTFGT�VQ�
COGPF�VJG�FQEWOGPV�VQ�UGPF�KV�CICKP�VQ�KVU�DCPM�VJGP�VQ�VJG�DW[GTũU�DCPM�

KORQTVGTũU�DCPM��CPF�VJGP�CICKP�VQ�VJG�DW[GT�
-JCNKN��-GTDCEJG�CPF�1OTK��
������+P�CFFKVKQP��VJG�RCRGT�QH�%JCPI��%JGP�CPF�9W�
������JCU�TGXGCNGF�
VJCV�VJG�RTGUGPEG�QH�UGXGTCN�RCTVKGU�YKVJKP�ETQUU�DQTFGT�VTCPUCEVKQPU�YKVJ�
emerging counterparties creates miscommunications and coordination 
challenges that trigger high costs and poor user experiences, where 
VJGUG�FKHƓEWNVKGU�JCXG�OKPKOK\GF�VJG�CFQRVKQP�QH�NGVVGTU�QH�ETGFKV��6JG�
CPPWCN�TGRQTV�QH�VJG�#HTKECP�&GXGNQROGPV�$CPM�KP������KPFKECVGF�VJCV�
VJG�EQPUKFGTCDNG�ICR�DGVYGGP�VJG�UWRRN[�CPF�FGOCPF�QH�VTCFG�ƓPCPEG�
PGICVKXGN[�CHHGEVU�KPVGTPCVKQPCN�VTCFG��GOGTIKPI�GEQPQOKGU�CPF�UOCNN�CPF�
OGFKWO�GPVGTRTKUGU�
5/'U��KP�RCTVKEWNCT�
#H&$���������*QYGXGT��1UȘU�GV�
CN��
������JCXG�FKXKFGF�VJG�OWNVKRNG�ECWUGU�QH�VTCFG�ƓPCPEGũU�ICR�KPVQ�VYQ�
FKTGEVKQPU��VJG�UWRRN[�UKFG�YJKEJ�KU�CDQWV�VJG�ECRCEKV[�QH�ECRKVCN�RTQXKUKQP�
from banks, and the demand side which is referred to importers and 
GZRQTVGTUũ�ƓTOU�VJCV�FGCN�YKVJ�GCEJ�QVJGT��

7UDGH�¿QDQFH�JDS�FDXVHV 6XSSO\�UHODWHG 'HPDQG�UHODWHG

,QFUHDVHG�FDSLWDO�UDWLR�UHTXLUHPHQWV�LQ�EDQNLQJ�UHJX�
)ODWLRQV��H�J���%DVHO�,,, X

)5HJXODWRU\�GXH�GLOLJHQFH�UHTXLUHPHQWV��H�J��.<& X

0LQLPDO�QRQ�EDQN�FDSLWDO X

+LJK�SURFHVVLQJ�FRVWV X X

'RFXPHQW�YHUL¿FDWLRQ�SUREOHPV X X

,QVXI¿FLHQW�NQRZOHGJH�DERXW�WUDGH�¿QDQFH X X

)LUP�UHODWHG�KLJK�OHYHO�RI�ULVN X

&RXQWU\�UHODWHG�KLJK�OHYHO�RI�ULVN X

,QVXI¿FLHQW�VL]H�RI�WUDQVDFWLRQV X

6CDNG����%CWUGU�QH�VTCFG�ƓPCPEG�ICR�
*GPTȜSWG\�GV�CN��������



4GICTFKPI�VJG�UWRRN[�UKFG�HTQO�RTKXCVG�DCPMU�CU�KPVGTOGFKCTKGU��VTCFG�
ƓPCPEG�VTCPUCEVKQPU�CTG�UWDLGEVGF�VQ�VJG�VTWUV�OGEJCPKUO�CU�VJG�
RTQDCDKNKV[�QH�HTCWF�KU�JKIJ�CPF�OWNVKRNG�KPXQKEGU�OKIJV�DG�KUUWGF�HQT�VJG�
UCOG�DCVEJ�QH�IQQFU��VJGTGHQTG�VTCFG�ƓPCPEG�DCPMU�CTG�GZRGEVKPI�DCF�
FGDVU�CU�IGPGTCVGF�EQUVU�HTQO�VTCFG�ƓPCPEG�VTCPUCEVKQPU�
/QTTKU��������
1ũ0GKNN��������9TCII���������0QVCDN[��5VCPFCTF�%JCTVGF�2NE�NQUV�CTQWPF������
OKNNKQP�KP������CU�C�TGUWNV�QH�VTCFG�ƓPCPEG�HTCWF�FWG�VQ�HCMG�RWTEJCUG�
QTFGTU�CPF�KPXQKEGU�YGTG�RTGUGPVGF�VQ�QDVCKP�NGVVGT�QH�ETGFKV�
%JCPLCTQGP�
CPF�$QG[��������6JWU��VTCFG�ƓPCPEG�DCPMU�CTG�ECWVKQWU�HTQO�NKSWKFKV[�
ETKUKU�JKVU�CPF�VJG[�CTG�WUKPI�UGXGTCN�OGCUWTGU�FWTKPI�VJG�NGVVGTU�QH�ETGFKV�
RTQEGUU�VQ�UGEWTG�VJGOUGNH�D[�EQPFWEVKPI�GZVGPUKXG�OCPWCN�RTQEGUUKPI�
EJGEMU�CPF�EKTEWNCVKPI�RJ[UKECN�FQEWOGPVU�DGVYGGP�KPXQNXGF�RCTVKGU�

-JCNKN��-GTDCEJG�CPF�1OTK���������(TWCFũU�TKUMU�CTG�EQPUKFGTGF�VJG�OCKP�
QDUVCENG�HQT�DCPMU�VQ�GZRCPF�VJGKT�VTCFG�ƓPCPEG�VTCPUCEVKQPU��YJGTG�VTCFG�
ƓPCPEG�JCU�DGGP�UWDLGEVGF�VQ�JKIJ�NGXGNU�QH�KPGHƓEKGPE[��WPEGTVCKPV[�
CPF�VKOG�EQPUWOKPI�
%JCPI�GV�CN����������/GCPYJKNG��VJG�TGRQTV�QH�1'%&�

������TGXGCNGF�VJCV�&WG�FKNKIGPEG�TGSWKTGOGPVU��RCTVKEWNCTN[�VJQUG�TGNCVGF�
VQ�CPVK�OQPG[�NCWPFGTKPI�
#/.��CPF�-PQY�;QWT�%WUVQOGT�
-;%��CTG�
hindering the supply of credit for importers because these measures lead 
VQ�JKIJ�VTCPUCEVKQP�EQUVU�YKVJ�C�NCEM�QH�RTQƓVCDKNKV[��+P�VJG�UCOG�EQPVGZV��
/GPFKEKPQ�GV�CN��
������HQWPF�VJCV�TKUKPI�ECRKVCN�TGSWKTGOGPVU�YKNN�VTKIIGT�
PGICVKXG�KORNKECVKQPU�QP�ETGFKV�UWRRN[�CPF�QXGTCNN�GEQPQOKE�CEVKXKV[��
%QPUGSWGPVN[��VJG�VTCFG�ƓPCPEG�OCTMGV�KU�TGNCVKXGN[�UOCNN�KP�EQORCTKUQP�
YKVJ�QVJGT�ƓPCPEKCN�OCTMGVU�FWG�VQ�EGPVTCNK\CVKQP�RCVVGTPU��CU[OOGVTKE�
and high transaction costs from regulatory measures that aim to counter 
HTCWF�CPF�TKUMU�
1'%&���������

*QYGXGT��QP�VJG�FGOCPF�UKFG�YJKEJ�KU�TGRTGUGPVGF�D[�KORQTVGTU�CPF�
GZRQTVGTU�ƓTOU��XCTKQWU�ETKVKECN�GNGOGPVU�OKPKOK\G�VJGKT�VGPFGPE[�
VQYCTFU�UGGMKPI�VTCFG�ƓPCPEG�KPUVTWOGPVU��+PKVKCNN[��NGVVGTU�QH�ETGFKV�JCXG�
TGOCTMCDNG�FKUCFXCPVCIGU�VQ�VJG�KORQTVGT�YJKEJ�JCU�NKUVGF�D[�$JQICN�CPF�
6TKXGFK�
������UWEJ�CU��VJG�GZRGPUKXG�HGGU�HTQO�DCPMU�VQ�KUUWG�C�NGVVGT�QH�
ETGFKV��FGNC[U�KP�FGNKXGTKPI�FQEWOGPVU�QP�VKOG�HTQO�DCPMU�CPF�CNUQ�FGNC[U�
KP�TGEGKXKPI�IQQFU��5KOKNCTN[��GZRQTVU�FKUCFXCPVCIG�HTQO�.�%U�KP�VGTOU�QH�
delays in documents and discrepancies in documents, particularly when 
VJG�GZRQTVGT�KU�PGY�VQ�.�%U�RTQEGFWTG��/QTGQXGT��VJG�KORQTVGT�UWDLGEVU�
VQ�EQXGT�CNN�CUUQEKCVGF�HGGU�HTQO�VJG�DCPM�FWTKPI�VJG�.�%�CPF�UJQWNF�
GZRGEVU�GTTQTU�FWG�VQ�XCTKQWU�TGRGVKVKXG�KPURGEVKQPU�CPF�CWVJGPVKECVKQPU�
QH�FQEWOGPVU�
&GNQKVVG���������6JGTGHQTG��VJG�JKIJ�EQUV�CPF�NQPI�RTQEGUU�QH�
.�%�CRRNKECVKQP�QHHUGV�VJG�KORQTVGTUũ�CDKNKV[�VQ�QDVCKP�ETGFKV�HTQO�DCPMU�CPF�
YKFGP�TGLGEVKQPU�HQT�.�%U�CRRNKECVKQPU��.GVVGT�QH�ETGFKV�CRRNKECVKQPU�HTQO�
UOCNN�CPF�OGFKWO�UK\GF�GPVGTRTKUGU�
5/'U��CTG�OQTG�NKMGN[�VQ�DG�TGLGEVGF�
D[�DCPMU�CU�VJG[�QP�CXGTCIG�GPICIG�KP�NQYGT�UK\G�VTCPUCEVKQPU�VJCP�NCTIG�



ƓTOU�CPF�VJG[�CTG�ENCUUKƓGF�CU�JKIJGT�TKUM�CRRNKECPVU�YKVJ�NGUU�TGRWVCVKQP�
YKVJKP�VJG�ƓPCPEKCN�UGEVQT�
1UȘU�GV�CN����������#U�C�TGUWNV��GCEJ�QH�#NUCNKO�
��7ECP�
������CPF�4KUKWU���5RQJTGT�
������CTIWG�VJCV�VJGTG�KU�CP�WTIGPV�
PGGF�HQT�CFXCPEGOGPVU�KP�VTCFG�ƓPCPEG�VJCV�VCEMNG�VTWUV�KUUWGU�DGVYGGP�
ƓPCPEKCN�CPF�VTCFKPI�RCTVKGU�KP�QTFGT�VQ�HQTO�C�HQWPFCVKQP�QH�GHƓEKGPV�CPF�
VTWUV�HTGG�GEQPQOKE�VTCPUCEVKQPU��

II. Blockchain

6JG�EQPEGRV�QH�DNQEMEJCKP�YCU�KPVTQFWEGF�KP������VQ�GUVCDNKUJ�C�
decentralized platform for transferring bitcoins, with a focus on 
CEEGUUKDKNKV[�CPF�VTCPURCTGPE[��$NQEMEJCKP�VGEJPQNQI[�KU�EGPVTCN�VQ�
bitcoin and operates by recording digital transactions on blocks (Wright, 
�������9CPI�GV�CN��
������HWTVJGT�GNCDQTCVG�VJCV�DNQEMEJCKP	U�FKUVTKDWVGF�
PGVYQTM�CPF�WPKSWG�CITGGOGPV�UVTWEVWTG�JCXG�VJG�RQVGPVKCN�VQ�GPJCPEG�
CWFKVCDKNKV[�CPF�VTCPURCTGPE[��#EEQTFKPI�VQ�-QYCNUMK��.GG��CPF�%JCP�
(2021), a blockchain is a fully distributed system that captures and stores 
C�EQPUKUVGPV��KOOWVCDNG��CPF�NKPGCT�GXGPV�NQI�QH�VTCPUCEVKQPU�DGVYGGP�
PGVYQTMGF�CEVQTU��6JKU�OGCPU�VJCV�DNQEMEJCKP�KU�C�FKIKVCN�FKUVTKDWVGF�
ledger that records time-stamped data records on a cluster of computers 
YJGTG�PQ�UKPING�GPVKV[�JCU�EQPVTQN��CPF�VJG�KPHQTOCVKQP�KU�XKUKDNG�VQ�CNN�
RCTVKGU��6TCPUCEVKQPU�CTG�DTQCFECUVGF�VQ�VJG�PGVYQTM��CPF�HWNN�PQFG�
RCTVKEKRCPVU�XCNKFCVG�VJGO�FKTGEVN[�VJTQWIJ�VJG�QRGTCVKQP�QH�C�EQPUGPUWU�
OGEJCPKUO��CU�PQVGF�D[�+QCPPQW�CPF�&GOKTGN�
������

�+P�C�DNQEMEJCKP��GXGT[�DNQEM�EQPVCKPU�VTCPUCEVKQPCN�FCVC�VJCV�KU�EQODKPGF�
YKVJ�VKOGUVCORU�VQ�ETGCVG�VJG�HQNNQYKPI�DNQEM�CPF�XCNKFCVG�VJG�RTGXKQWU�
QPG��2TQQH�QH�YQTM�
2Q9��KU�GORNQ[GF�VQ�EQOOWPKECVG�VJGUG�TGUWNVU�VQ�
GXGT[�DNQEM�QP�VJG�PGVYQTM��YJKEJ�EQPƓTOU�VJGKT�CEEWTCE[�CPF�RTGXGPVU�
OCNKEKQWU�CVVCEMU��$NQEMEJCKP�VGEJPQNQI[�JCU�VJTGG�OCKP�V[RGU��RTKXCVG��
RWDNKE��CPF�EQPUQTVKWO�EJCKPU��2TKXCVG�EJCKPU�CTG�OQTG�TGUVTKEVKXG�
CPF�CNNQY�QPN[�URGEKƓE�DWUKPGUUGU�QT�QTICPK\CVKQPU�VQ�CEEGUU�VJGO��
On the other hand, public chains are fully decentralized systems that 
TGYCTF�PQFGU�HQT�VJGKT�EQPVTKDWVKQPU�XKC�2Q9�
#NUCNKO�CPF�7ECP���������
%QPUQTVKWO�EJCKPU�CTG�C�J[DTKF�QH�RWDNKE�CPF�RTKXCVG�EJCKPU��CPF�YJKNG�
VJG[�CTG�RCTVKCNN[�EGPVTCNK\GF��VJG[�UVKNN�QHHGT�UQOG�FGEGPVTCNK\CVKQP��VJG�
XCNKFCVKQP�QH�VJG�UWEEGUUHWN�FGNKXGT[�QH�C�VTCPUCEVKQP�HTQO�VJG�UGPFGT�
VQ�VJG�TGEKRKGPV��CU�YGNN�CU�VJG�XGTKƓECVKQP�QH�UKIPGF�CEMPQYNGFIGOGPVU�
RTQXKFGF�D[�KPVGTOGFKCVG�PQFGU��CTG�VCUMU�CUUKIPGF�VQ�HWNN�PQFG�
RCTVKEKRCPVU�QT�OKPGTU�KP�C�DNQEMEJCKP�PGVYQTM��6Q�GPUWTG�EGPUQTUJKR�
TGUKUVCPEG�CPF�UCHGIWCTF�UGPUKVKXG�KPHQTOCVKQP��GPET[RVKQP�OGVJQFU�CTG�
employed to protect data from unauthorized interference (Ioannou and 
&GOKTGN���������5OCTV�EQPVTCEVU�CTG�RTQITCOOCDNG�RTQVQEQNU�VJCV�ECP�



CWVQOCVKECNN[�GZGEWVG��WRFCVG��CPF�XGTKH[�VTCPUCEVKQPU��OCMKPI�VJGO�
OQTG�GHƓEKGPV�CPF�VTCPURCTGPV�VJCP�VTCFKVKQPCN�EQPVTCEVU�
#NUCNKO�CPF�
7ECP���������7PNKMG�VTCFKVKQPCN�EQPVTCEVU��UOCTV�EQPVTCEVU�ECP�KPKVKCVG�CPF�
EQPVKPWG�RTQEGUUGU�YKVJQWV�FGNC[U�ECWUGF�D[�FGNKXGT[�KUUWGU��VJCPMU�VQ�
VJGKT�CDKNKV[�VQ�WRFCVG�CWVQOCVKECNN[�KP�LWUV�C�HGY�UGEQPFU��5OCTV�EQPVTCEVU�
can reduce the need for paper-based documentation, thereby enhancing 
VTCPURCTGPE[�YJKNG�GPUWTKPI�KOOWVCDKNKV[�
#NUCNKO�CPF�7ECP��������

#EEQTFKPI�VQ�)CWUFCN�GV�CN��
�������VJG�CFQRVKQP�QH�DNQEMEJCKP�ECP�
DTKPI�UGXGTCN�DGPGƓVU��UWEJ�CU�KPETGCUGF�GHƓEKGPE[��EQUV�TGFWEVKQP��
GUVCDNKUJOGPV�QH�VTWUV�HTGG�RTQEGUUGU��CPF�CEEQWPVCDKNKV[��6JG�CPVK�
double spending feature of blockchain ensures that assets cannot be 
VTCPUHGTTGF�OQTG�VJCP�QPEG��YJKEJ�GPJCPEGU�UGEWTKV[�
#PVQPQRQWNQU��������
#PVQPQRQWNQU�CPF�9QQF���������*QYGXGT��VJG�TGNKCPEG�QP�5WRRN[�%JCKP�
(KPCPEG�
5%(��QP�RCRGT�DCUGF�FQEWOGPVCVKQP�JCU�NGF�VQ�KPGHƓEKGPEKGU�
CPF�KPETGCUGF�EQUVU�
#&$���������/CPWCN�EJGEMKPI�CPF�UGSWGPVKCN�KPRWV�
QH�RCRGT�FQEWOGPVU�CTG�RTQPG�VQ�GTTQTU�CPF�ECWUG�FGNC[U�KP�KPXQKEG�
TGEQPEKNKCVKQP�CPF�RC[OGPVU�
%JCPI��%JGP��CPF�9W��������%JGP�GV�CN���������
/QTG�CPF�$CUW���������6JG�EQORNGZKV[�QH�KPVGT�QTICPK\CVKQPCN�UWRRN[�EJCKP�
EQNNCDQTCVKQP�CPF�KPVTC�ƓTO�ETQUU�HWPEVKQPCN�EQQTFKPCVKQP�CNUQ�EQPVTKDWVGU�
VQ�KPETGCUGF�EQUVU�
+QCPPQW�CPF�&GOKTGN��������

Decentralization, distributed consensus mechanisms and cryptography 
make it possible to conduct trust-free economic transactions using 
DNQEMEJCKP�VGEJPQNQI[�
5YCP���������(KPCPEKCN�KPUVKVWVKQPU�YGTG�VJG�
earliest adopters of blockchain technology, recognizing its potential to 
KORTQXG�GUETQY�VTCPUCEVKQPU�CPF�UGEWTKVKGU�UGVVNGOGPV�
5YCP���������
$NQEMEJCKP�TGUGCTEJ�JCU�CNUQ�GZRNQTGF�XCTKQWU�KUUWGU�TGNCVGF�VQ�KVU�
design, features, and applications in different contexts, including startup 
ƓPCPEKPI��UWRRN[�EJCKPU��VCZCVKQP�CPF�CWFKVKPI��G�TGUKFGPE[��GPGTI[�
FKUVTKDWVKQP��CPF�VJG�+PVGTPGV�QH�VJKPIU�
#JNWYCNKC�GV�CN���������-CODNG�
GV�CN���������*[XȓTKPGP�GV�CN���������5EJOKV\�CPF�.GQPK��������5WNNKXCP�CPF�
$WTIGT��������*QW�GV�CN����������%JCPI�GV�CN��
������GZCOKPGF�JQY�VJG�
transition to the blockchain can be accomplished through case studies, 
RTGUGPVKPI�C�EQORTGJGPUKXG�ENCUUKƓECVKQP�QH�DNQEMEJCKP�CRRNKECVKQPU�KP�
FKHHGTGPV�UGEVQTU�UWEJ�CU�VTCFG��DWUKPGUU�UGTXKEGU��+Q6��CPF�OGFKECN��6JGKT�
research shed light on the potential future applications of blockchain 
ƓPCPEG�CPF�RTQXKFGF�CP�KNNWUVTCVKXG�GZCORNG�QH�QVJGT�ƓPCPEG�TGNCVGF� 
capabilities



III. Trade Finance and Blockchain

Contrary to the legacy model of letters of credit that relies on trusted 
third party, blockchain technology employs a decentralized ledger 
U[UVGO�
<JGPI�GV�CN����������6JKU�OGCPU�VJCV�C�UKPING��EGPVTCNN[�OCPCIGF�
FCVCDCUG�KU�TGRNCEGF�D[�UGXGTCN�NQECN�FCVCDCUGU��YJGTG�GCEJ�VTCPUCEVKQP�
KU�XKUKDNG�VQ�GXGT[�PQFG�KP�VJG�PGVYQTM��/QTGQXGT��VJG�VTCPURCTGPE[�CPF�
NQPIGXKV[�QH�VJG�DNQEMEJCKP�CTG�OCKPVCKPGF�UKPEG�QPEG�C�PGY�DNQEM�KU�
IGPGTCVGF��KV�OWUV�TGEGKXG�CRRTQXCN�HTQO�OQUV�PQFGU�VJTQWIJ�C�FKUVTKDWVGF�
EQPUGPUWU�OGEJCPKUO��6JG�XCNKFCVGF�DNQEM�KU�VJGP�CFFGF�VQ�VJG�EJCKP��
CPF�VTCFG�ƓPCPEG�VTCPUCEVKQPU�CTG�TGEQTFGF�UGSWGPVKCNN[�CPF�RGTOCPGPVN[�

<JGPI�GV�CN����������6JG�RTQEGUU�QH�NGVVGTU�QH�ETGFKV�VJTQWIJ�DNQEMEJCKP�
JCU�GNGXGP�RTKOCT[�UVCIGU�UVCTVKPI�YJGP�DQVJ�VJG�DW[GT�CPF�UGNNGT�UKIP�
a trade agreement and concluding when the necessary documents for 
the buyer to access the goods are gathered (Khalil, Kerbache and Omri, 
�������$QIWEJCTUMQX�GV�CN��
������FGUETKDG�KP�VJGKT�YQTM�VJG�HWPFCOGPVCN�
OGEJCPKUO�QH�DNQEMEJCKP�DCUGF�.�%�VJCV�YJGP�C�DW[GT�QH�UGTXKEGU�KPVGPFU�
to open a digital letter of credit, they must complete an application form 
that includes information about the seller, contract terms such as duration, 
COQWPV��CPF�QVJGT�TGNGXCPV�FGVCKNU��5WDUGSWGPVN[��VJG�KUUWKPI�DCPM�
TGXKGYU�VJG�CRRNKECVKQP�CPF�ITCPVU�CRRTQXCN��CHVGT�YJKEJ�VJG[�EQPƓTO�VJG�
CRRNKECVKQP�CPF�GUVCDNKUJ�C�FKIKVCN�NGVVGT�QH�ETGFKV��#HVGTYCTFU��VJG�FGVCKNU�
CTG�KPEQTRQTCVGF�KPVQ�VJG�DNQEM��YJKEJ�ECP�DG�XKGYGF�D[�CNN�RCTVKEKRCPVU��
KPENWFKPI�VJG�PGIQVKCVKPI�DCPM��(QNNQYKPI�VJG�UJKROGPV�QH�IQQFU��VJG�
UGNNGT�GZRQTVGT�RTQXKFGU�VJG�DCPM�YKVJ�TGNGXCPV�FQEWOGPVU�
UWEJ�CU�CP�
KPXQKEG���CPF�VJG�DCPM�RTQEGGFU�VQ�VTCPUHGT�VJG�EQTTGURQPFKPI�HWPFU�VQ�VJG�
ENKGPV�YJKNG�GZGEWVKPI�VJG�FKIKVCN�NGVVGT�QH�ETGFKV�
$QIWEJCTUMQX�GV�CN����������

(KIWTG����6TCFKVKQPCN�.GVVGT�QH�%TGFKV�OGEJCPKUO�
5QWTEG��+%%�������

$NQEMEJCKP�DCUGF�.�%�RTQEGUU�KU�EJCTCEVGTK\GF�D[�VJG�GNGEVTQPKE�
PQVKƓECVKQP�QH�VJG�DW[GT	U�DCPM�WRQP�VJG�DW[GT	U�TGSWGUV��HQNNQYGF�D[�VJG�



GNGEVTQPKE�VTCEKPI�QH�VJG�TGSWGUV�VJTQWIJQWV�CNN�UWDUGSWGPV�UVGRU�
#NUCNKO�
CPF�7ECP���������1PEG�VJG�.�%�KU�KUUWGF�CPF�CFXKUGF�VQ�VJG�CFXKUKPI�
DCPM��VJG�UGNNGT�KU�GNGEVTQPKECNN[�PQVKƓGF�CPF�ECP�CNUQ�VTCEM�VJG�.�%��6JG�
UCOG�JQNFU�HQT�VJG�UGNNGT	U�CPF�DW[GT	U�DCPMU��CU�VJG�VTCEKPI�QH�VJG�.�%�
RTQEGUU�WUKPI�FKIKVCN�UKIPCVWTGU�TGNKGU�QP�RWDNKE�CPF�RTKXCVG�GPET[RVKQP�
keys known only to authorized parties, with the sharing of information 
EQPVTQNNGF�D[�VJG�RCTVKGU	�TGURGEVKXG�NGXGNU�QH�CWVJQTKV[��$NQEMEJCKP�DCUGF�
UOCTV�EQPVTCEVU�CNNQY�HQT�VJG�CWVQOCVKE�PQVKƓECVKQP�QH�UVCVWU�EJCPIGU��
UWEJ�CU�VJG�CTTKXCN�QH�IQQFU�QT�VJG�RTGUGPVCVKQP�QH�FQEWOGPVU��YJKEJ�
VTKIIGTU�URGEKƓE�DWUKPGUU�CEVKXKVKGU�YKVJQWV�JWOCP�KPVGTXGPVKQP�
%JCPI�
GV�CN����������&KIKVK\CVKQP�QH�VTCFG�FQEWOGPVU�KU�CNUQ�HCEKNKVCVGF�D[�VJG�WUG�
QH�ET[RVQITCRJKE�CNIQTKVJOU�QP�VJG�DNQEMEJCKP��RTQXKFKPI�KPVGITKV[�CPF�
RTGXGPVKPI�EQWPVGTHGKVKPI�
%JCPI�GV�CN����������#EEQTFKPI�VQ�(TCPMGPƓGNF�
(2021), a smart contract is a digital contract in which the buyer and seller 
determine the terms of the agreement, which are then encoded and 
FKUVTKDWVGF�VJTQWIJ�C�FGEGPVTCNK\GF�DNQEMEJCKP�PGVYQTM��9JGP�EQODKPGF�
YKVJ�DNQEMEJCKP�VGEJPQNQI[��UOCTV�EQPVTCEVU�RTQXKFG�UGEWTKV[��CWFKVCDKNKV[��
CPF�VTCPURCTGPE[�HQT�CNN�VTCFG�ƓPCPEG�UVCMGJQNFGTU��KPENWFKPI�DCPMU��
KORQTVGTU��GZRQTVGTU��CPF�KPUWTGTU�
%JCPI�GV�CN����������

*QYGXGT��KV�KU�KORQTVCPV�VQ�PQVG�VJCV�GCEJ�DNQEMEJCKP�RNCVHQTO�JCU�KVU�
WPKSWG�FGUKIP�CPF�CFFKPI�PGY�RCTVKGU�VQ�VJG�PGVYQTM�YKNN�TGSWKTG�VJGKT�
CRRTQXCN�CPF�CFQRVKQP�QH�VJG�UCOG�RTQVQEQNU�YKVJKP�VJCV�RNCVHQTO��CU�PQV�
OGPVKQPGF�KP�RTGXKQWU�NKVGTCVWTG��#NUCNKO�CPF�7ECP�
������UVCVGF�VJCV�
DNQEMEJCKP�CRRNKECVKQPU��UWEJ�CU�VJG�+$/�*[RGTNGFIGT�GPXKTQPOGPV��ECP�
QRGTCVG�CU�C�RNWI�CPF�RNC[�RCEMCIG�QT�OQFWNG��

$NQEMEJCKP�VGEJPQNQI[�QHHGTU�C�WPKSWG�QRRQTVWPKV[�VQ�DTKFIG�ICRU�KP�
VTCFG�ƓPCPEG�D[�CNVGTKPI�KVU�UVTWEVWTCN�HQWPFCVKQP��YJGTG�CFQRVKPI�C�
FGEGPVTCNK\GF�CPF�UGEWTG�KPHQTOCVKQP�UJCTKPI�U[UVGO�COQPI�TGNGXCPV�
RCTVKGU�EQWNF�JGNR�TGFWEG�HTKEVKQP�CPF�OCKPVCKP�VJG�GHƓEKGPE[�QH�
KPVGTOGFKCVGF�VTCFG�
&+%#24+1�CPF�,'55'.���������.KMGYKUG��#NUCNKO�CPF�
7ECP�
������CTIWG�VJCV�VJG�EQORNGZKV[�QH�GEQPQOKE�VTCPUCEVKQPU�QHVGP�
leads to trade disputes and suggest that smart contracts can mitigate 
VJGUG�KUUWGU�D[�UVTGCONKPKPI�QRGTCVKQPU�CPF�TGFWEKPI�JWOCP�GTTQT��
6JG[�RTQRQUG�VJCV�C�DNQEMEJCKP�DCUGF�VTCFG�U[UVGO�EQWNF�RTQXKFG�C�
DGVVGT�EWUVQOGT�GZRGTKGPEG�EQORCTGF�VQ�EWTTGPV�RTQEGFWTGU��6JGTGHQTG��
PWOGTQWU�TGUGCTEJGTU�JCXG�DGGP�EQPFWEVGF�VQ�GZCOKPG�VJG�RQVGPVKCN�
role of blockchain technology in banking and its applications within the 
ƓPCPEKCN�UGEVQT��RCTVKEWNCTN[�HQT�NGVVGTU�QH�ETGFKV��

5WMCPF�GV�CN��
������HQWPF�VJCV�FKIKVCN�UQNWVKQPU�HQT�VTCFG�ƓPCPEG�RC[OGPVU�
represent a win-win scenario for both banks and corporates by enhancing 



DCPMUũ�KPVGTPCN�GHƓEKGPE[�CPF�UGTXKEG�EQUVU�QH�VTCFG�ƓPCPEG�RTQXKUKQP��
4GEGPVN[��VJG�ƓPFKPIU�QH�-JCNKN��-GTDCEJG�CPF�1OTK�
������TGXGCN�VJCV�
DNQEMEJCKP�IGPGTCVGU�UKIPKƓECPV�KPETGCUG�KP�VJG�GHƓEKGPE[�QH�VJG�.�%�
RTQEGUU�D[�WR�VQ������5RGEKƓECNN[��VJG�CWVJQTU�KPFKECVG�VJCV�VJG�DNQEMEJCKP�
DCUGF�NGVVGT�QH�ETGFKV�GPJCPEGU�RTQFWEVKXKV[�CPF�TGFWEGU�RTQEGUUKPI�EQUVU�
CPF�VKOG�VJTQWIJ�GNKOKPCVG�VJG�NQPI�EKTEWNCVKQP�QH�.�%�FQEWOGPVU�COQPI�
RCTVKGU�CPF�FGETGCUKPI�VJG�GZEGUUKXG�PWODGT�QH�GORNQ[GGU�HQT�RTQEGUUKPI�
FQEWOGPVU��+P�CFFKVKQP��YJKNG�VJG�RTQEGUUKPI�VKOG�HQT�.�%�KU�HTQO����VQ����
FC[U��VJG�CXGTCIG�RTQEGUU�WPFGT�DNQEMEJCKP�DCUGF�.�%�YKNN�DG�TGFWEGF�
VQ���VQ���FC[U�FWG�VQ�VJG�VTCPUHQTOCVKQP�QH�EQORNGVG�RCRGT�RTQEGUU�VQ�C�
FKIKVCN�RTQEGUU�
-JCNKN��-GTDCEJG�CPF�1OTK���������$GUKFGU�UCXKPI�VKOG��
OQXKPI�CYC[�HTQO�C�UKPING�EGPVTCNK\GF�U[UVGO�VQ�C�EQNNCDQTCVKXG�PGVYQTM�
VJCV�KU�FKUVTKDWVGF��YJGTG�CNNQYU�HQT�VJG�GCU[�VTCPUHGT�QH�XCNWG�YKVJKP�C�
transparent ecosystem and facilitates the automation of processes (Chang 
GV�CN����������%QPUGSWGPVN[��VJKU�RCTCFKIO�UJKHV�JCU�VJG�RQVGPVKCN�VQ�RTGXGPV�
VTCFG�HTKEVKQPU�CPF�UKIPKƓECPVN[�URGGF�WR�FQEWOGPV�VTCPUHGTU�HTQO�FC[U�
VQ�OKPWVGU��#�UJCTGF�UKPING�UQWTEG�QH�VTWVJ�COQPI�TGNGXCPV�RCTVKGU�ECP�
TGFWEG�EQUVU�NKPMGF�VQ�GTTQTU�ECWUGF�D[�TGRGVKVKXG�XGTKƓECVKQP��NGCFKPI�VQ�
UJQTVGT�ƓPCPEKPI�VKOGU��#U�C�TGUWNV��HGYGT�GTTQTU�KP�KPHQTOCVKQP�VTCPUHGT�
ECP�NQYGT�CFFKVKQPCN�EQUVU�CUUQEKCVGF�YKVJ�TKUMKGT�VTCFGU�
&+%#24+1�
CPF�,'55'.���������(WTVJGTOQTG��VJG�WUG�QH�DNQEMEJCKP�RNCVHQTO�HQT�.%U�
can reduce transaction and associated costs, including those linked to 
UGCTEJKPI��DCTICKPKPI��CPF�RQNKEKPI�
%JCPI�GV�CN���������

6GEJPQNQI[�QHHGTU�C�TGNKCDNG�CPF�VCORGT�RTQQH�TGEQTF�QH�VJG�VTCFG�CUUGV	U�
JKUVQT[��XCNKFCVGU�KVU�CWVJGPVKEKV[��CPF�TGFWEGU�VJG�GZRGPUGU�CUUQEKCVGF�
YKVJ�GPUWTKPI�EQORNKCPEG�$GNKP�
�������(WTVJGTOQTG��/Q[CPQ�CPF�4QUU�

������UWIIGUV�VJCV�VJG�CFQRVKQP�QH�VJKU�VGEJPQNQI[�ECP�GPJCPEG�PCVKQPCN�
TGIWNCVQTU	�ECRCDKNKV[�VQ�VTCEM�CPF�CWFKV�ƓPCPEKCN�TGEQTFU�TGNCVGF�VQ�VTCFG��
YJGTG�VJGUG�TGEQTFU�ECP�UGTXG�CU�C�VTWUVGF�CPF�UKPING�UQWTEG�QH�VTWVJ�
FWTKPI�VJG�ECUG�QH�FKURWVGU��+P�VJKU�TGICTF��DNQEMEJCKP�KU�EQPUKFGTGF�D[�
-QYCNUMK��.GG�CPF�%JCP�
������CU�CP�GHHGEVKXG�UQNWVKQP�HQT�RGTUKUVGPV�VTWUV�
EQPEGTPU�DGVYGGP�VTCFKPI�RCTVPGTU�KPXQNXGF�KP�VTCFG�ƓPCPEG��6JG�TGEGPV�
UVWF[�QH�DNQEMEJCKP�#NUCNKO�CPF�7ECP�
������JKIJNKIJVU�VJG�KOOWVCDKNKV[�
of the blockchain-based distributed ledger which decreases the risks 
CPF�EQUVU�KPXQNXGF�KP�VTCPUOKVVKPI�.%U�CPF�$KNNU�QH�.CFKPI�
$Q.��D[�
RTQXKFKPI�C�UGEWTG�CPF�TGIWNCVGF�YC[�VQ�UJCTG�KPHQTOCVKQP�CPF�UGTXKEGU��
.KMGYKUG��1UȘU�GV�CN��
������ENCKO�VJCV�VJG�WUG�QH�C�FKUVTKDWVGF�FCVCDCUG�
with immutable registration of essential parameters could greatly reduce 
document inconsistencies and asymmetry issues, common causes of 
FGNC[U�CPF�GZVTC�GZRGPUGU��RTQXKFKPI�KPETGCUGF�GHƓEKGPE[�VJTQWIJQWV�VJG�
life cycle of LC, including issuance, securitization, execution, clearing, 
CPF�UGVVNGOGPV�QH�UGEWTKVKGU��6JG�EJCTCEVGTKUVKEU�QH�DNQEMEJCKP�VGEJPQNQI[�



VJCV�ECP�GPJCPEG�RTQƓVCDKNKV[�KPENWFG�C�UJCTGF�CPF�VTWUVYQTVJ[�NC[GT�
of information, the automation of processes, the use of oracles, and 
the implementation of single or multiple signatures, which ultimately 
GNKOKPCVGU�VJG�PGGF�HQT�EQPƓTOCVKQP�UVGRU�UKPEG�CNN�RCTVKGU�KPXQNXGF�ECP�
TGN[�QP�VJG�CEEWTCE[�CPF�EQPUKUVGPE[�QH�VJG�KPHQTOCVKQP�
&+%#24+1�CPF�
,'55'.���������

-;%�#/.�TGSWKTGOGPVU��YJKEJ�CTG�TGNCVGF�VQ�TGIWNCVQT[�EQORNKCPEG��CPF�
the high costs associated with document processing are closely linked 
VQ�XGTKƓECVKQP�RTQDNGOU��CEEQTFKPI�VQ�
1UȘU�GV�CN����������+P�VJKU�TGURGEV��
&+%#24+1�CPF�,'55'.�
������KPFKECVG�VJCV�����QH�VTCFG�ƓPCPEG�TGLGEVKQPU�
TGUWNVKPI�HTQO�-;%�EQPEGTPU�CPF�TGIWNCVQT[�EQORNKCPEG�GZRGPUGU�
CPF�KPVTKECEKGU�UKIPKƓECPVN[�EQPVTKDWVG�VQ�VTCPUCEVKQP�EQUVU��CNVJQWIJ�
VJG�KORNGOGPVCVKQP�QH�FKIKVCN�UQNWVKQPU�KP�VTCFG�ƓPCPEG�JCU�PQV�DGGP�
able to address regulatory issues, the authors point out that enterprise 
DNQEMEJCKPU�ECP�CNNGXKCVG�TGIWNCVQT[�EQORNKCPEG�WPEGTVCKPV[�D[�GPCDNKPI�
NKXG�KPHQTOCVKQP�UJCTKPI�VJTQWIJ�C�TGIWNCVQT�PQFG��TGSWKTKPI�-;%�EJGEMU�
D[�VJKTF�RCTVKGU��CPF�RTQXKFKPI�TGVTQURGEVKXG�CPCN[UKU�HQT�GHHGEVKXG�
TGIWNCVKQP��6JG�MG[�HGCVWTGU�QH�DNQEMEJCKP�VJCV�HCEKNKVCVG�TGIWNCVQT[�
compliance are notary functionality, regulator nodes, attestations, and 
CWFKV�VTCKNU��6JG�CWVJQTU�CFF�VJCV�WPNKMG�GZKUVKPI�4GI6GEJ�UQNWVKQPU�VJCV�
HQEWU�QPN[�QP�-;%�UKORNKƓECVKQP��DNQEMEJCKP�CNNQYU�TGIWNCVQTU�VQ�JCXG�
direct insight into transactions, thus reducing the reporting burden by 
KPEQTRQTCVKPI�KV�KPVQ�VJG�VTCPUCEVKQP�KVUGNH��$NQEMEJCKP�JCU�VQ�VJG�RQVGPVKCN�
to reengineer business and trading processes in terms of decreasing 
effort and enhancing the ability to track products from their origin to their 
FGUVKPCVKQP�
%JCPI�GV�CN���������-UJGVTK��������

(KIWTG����2TQEGUU�QH�$NQEMEJCKP�DCUGF�.%U�
5QWTEG��+PHQU[U�$2/�

6JG�GORKTKECN�KPXGUVKICVKQPU�D[�$GEM�
������CPF�5XCNGT[F��8NCEJQU�




������EQPENWFG�VJCV�VJG�CFXCPEGF�ƓPCPEKCN�KPFWUVT[�HCEKNKVCVGU�
GZVGTPCN�ƓPCPEKPI�CEEGUU�HQT�ƓTOU�CPF�VCEMNGU�VJG�FKNGOOC�QH�NKSWKFKV[�
EQPUVTCKPVU��+P�CFFKVKQP�VQ�DNQEMEJCKPũU�CFXCPVCIGU�QH�OKVKICVKPI�TKUMU��
speeding up transactions and increasing transparency, unlocking capital 
CPF�ƓPCPEKPI�CTG�TGRTGUGPVKPI�VJG�CNVGTPCVKXG�MG[�VQ�PCTTQYKPI�VJG�
VTCFG�ƓPCPEG�ICR��RCTVKEWNCTN[�HQT�5/'U�
6TWD[��&CJFCN�CPF�%CWFGXKNNC��
������9'(���������)KXGP�VJCV�GZRGPUKXG�RTQEGUUKPI�EQUVU�HQT�.%��YJKEJ�
CTG�RCTVKCNN[�FWG�VQ�KPGHƓEKGPV�FQEWOGPV�XGTKƓECVKQP�RTQEGFWTGU��TCKUG�
the transaction costs for SMEs, these costs can be reduced through the 
CFQRVKQP�QH�DNQEMEJCKP�DCUGF�NGVVGTU�QH�ETGFKV��CU�RTGXKQWUN[�FGUETKDGF�

1UȘU�GV�CN����������6JG�CWVJQTU�CTIWG�VJCV�FGURKVG�VJG�NGXGN�QH�TKUM�
CUUQEKCVGF�YKVJ�C�ƓTO�DGKPI�KPFKECVKXG�QH�CP�KPHQTOCVKQP�CU[OOGVT[�
issue, the implementation of blockchain would enable SMEs with a strong 
JKUVQT[�VQ�GHƓEKGPVN[�EQOOWPKECVG�VJGKT�ETGFKVYQTVJKPGUU�VQ�WPHCOKNKCT�
DCPMU��(TQO�VJG�UCOG�RGTURGEVKXG��&+%#24+1�CPF�,'55'.�
������UWIIGUV�
that Storing transactions on a blockchain creates a wealth of metadata 
VJCV�ƓPCPEKCN�KPUVKVWVKQPU�ECP�WUG�VQ�CUUGUU�VJG�RGTHQTOCPEG�TKUM�QH�5/'U�
CEEWTCVGN[�CPF�GHƓEKGPVN[�

5KPEG�������VJGTG�JCU�DGGP�C�UKIPKƓECPV�KPETGCUG�KP�TGUGCTEJ��KPKVKCVKXGU��
CPF�EQPXGTUCVKQPU�UWTTQWPFKPI�VJG�WUG�QH�DNQEMEJCKP�VGEJPQNQI[�VQ�
FKIKVK\G�VTCFG�ƓPCPEG�
+QCPPQW�CPF�&GOKTGN���������(WTVJGTOQTG��&CJFCN��
Truby and Botosh (2020) refer that the adoption of blockchain technology 
VQ�UVTGCONKPG�VTCFG�ƓPCPEG�RTQEGFWTGU�KU�RCTV�QH�C�NCTIGT�INQDCN�KPKVKCVKXG�
D[�QTICPK\CVKQPU�UWEJ�CU�VJG�961��70%6#&��+%%��CPF�9%1�VQ�CFXCPEG�VJG�
G6TCFG�CIGPFC��+P�������UWTXG[�TGUWNVU�HTQO�VJG�7PKXGTUKV[�QH�%CODTKFIG�
showed that blockchain adoption is being considered by business users as 
C�EQUV�UCXKPI�VGEJPQNQI[�
4CWEJU�GV�CN����������6JG�GOGTIKPI�RGTURGEVKXGU�
VQYCTFU�DNQEMEJCKP�CRRNKECVKQPU�KP�ƓPCPEG�UWIIGUV�VJCV�VJKU�VGEJPQNQI[�
is more likely to gain popularity initially in areas where there is minimal 
CWVQOCVKQP�CPF�JKIJ�KPGHƓEKGPEKGU�FWG�VQ�C�TGNKCPEG�QP�OCPWCN�RTQEGUUGU�
UWEJ�CU�VTCFG�ƓPCPEG�
9QTNF�$CPM���������4GEGPVN[�CPF�FWTKPI�VJG�%QXKF����
RCPFGOKE��+%%�)NQDCN�5WTXG[�QP�6TCFG�(KPCPEG�
������UJQYU�VJCV�OQUV�
EQORCPKGU�JCXG�UGGP�C�RQUKVKXG�KORCEV�QP�VJGKT�RNCPU�CPF�CEVKQPU�TGNCVGF�
VQ�DNQEMEJCKP�FWG�VQ�VJG�RCPFGOKE��

6JG�ƓTUV�INQDCN�DNQEMEJCKP�DCUGF�.%�YCU�QP���5GRVGODGT������HTQO�
$CTENC[U�DCPM�KP�EQQRGTCVKQP�YKVJ�DNQEMEJCKP�UVCTV�WR�ECNNGF�9CXG��YJGTG�
the products were butter and cheese between Ornua and Seychelles 
6TCFKPI�%QORCP[��$CTENC[U�QDUGTXGF�C�UWDUVCPVKCN�FGETGCUG�KP�VJG�VKOG�
VCMGP�VQ�RTQEGUU�VTCFG�ƓPCPEG��URGEKƓECNN[��KV�YCU�CEEQORNKUJGF�KP�HQWT�
hours), while implementation of a blockchain-based LC eliminates the 
need for paper-based transactions, allowing traders to reap the rewards 



QH�CFQRVKPI�VJKU�VGEJPQNQI[�
%JCPI�GV�CN����������/QTGQXGT��UGXGTCN�ECUGU�
YGTG�EQPFWEVGF�CHVGTYCTFU�VJTQWIJ�DNQEMEJCKP�DCUGF�.%�JCXG�NKUVGF�D[�
%JCPI�GV�CN��
�������(QT�KPUVCPEG��1P���,WN[�������VJG�,CRCPGUG�EQORCP[�
/CTWDGPK�CPF�5QORQ�FGOQPUVTCVGF�VJG�GHHGEVKXGPGUU�QH�WUKPI�DNQEMEJCKP�
VGEJPQNQI[�VQ�TGRNCEG�.�%U�CPF�QVJGT�VTCFG�FQEWOGPVU��6JGKT�VTCFG�FGCN�
YCU�EQPFWEVGF�XKC�+$/	U�*[RGTNGFIGT�(CDTKE�RNCVHQTO��TGFWEKPI�VJG�
VTCPUCEVKQP�VKOG�HTQO�YGGMU�VQ�LWUV�VYQ�JQWTU��+P�������*5$%�EQPFWEVGF�
KVU�ƓTUV�DNQEMEJCKP�DCUGF�.%�YKVJ�VJG�7�5��CITKEWNVWTCN�ITQWR�%CTIKNN��WUKPI�
a consortium chain for soybean shipments, and facilitating transactions 
DGVYGGP�VJG�4��EQWPVGTRCTV[�CPF�VJG�&WVEJ�DCPM�+0)��6JG�5RCPKUJ�DCPM�
$CPEQ�$KNDCQ�8K\EC[C�#TIGPVCTKC�CNUQ�WUGF�DNQEMEJCKP�VGEJPQNQI[�KP������
to reduce transaction time from 10 days to less than three hours for the 
GZRQTV�QH�HTQ\GP�VWPC�HTQO�/GZKEQ��(WTVJGTOQTG��'DGTJCTFV�CPF�6CK�
������
UVCVG�VJCV��+$/�CPF�/CGTUM�D[�WUKPI�DNQEMEJCKP�.�%�TGFWEGF�FQEWOGPV�
VTCPUOKUUKQP�VKOG�HTQO�FC[U�VQ�LWUV�C�HGY�JQWTU��GNKOKPCVKPI�VJG�PGGF�HQT�
TGRGCVGF�EQPƓTOCVKQP�QT�OCPWCN�EJGEMU�VJCV�CTG�V[RKECN�KP�VTCFG�NQIKUVKEU�
RC[OGPV�EQPVGZVU��#FFKVKQPCNN[��+$/�CPF�/CGTUM�YGTG�CDNG�VQ�UKIPKƓECPVN[�
TGFWEG�FQEWOGPV�VTCPUHGT�EQUVU�VQ�LWUV�����QH�VJG�VQVCN�EQUV�HQT�EQPVCKPGT�
VTCEMKPI��5KOKNCTN[��VJG�CWVJQTU�KPFKECVG�VJCV�KP�5GRVGODGT�������*[WPFCK�
Merchant Marine used blockchain technology to track refrigerated 
EQPVCKPGTU�HTQO�$WUCP�VQ�%JGPIFW�KP�%JKPC��

%JCPI�GV�CN��
������EQPENWFG�DCUGF�QP�VJG�RTGXKQWU�ECUGU�VJCV�VJG�
blockchain allows trading parties, such as carriers, exporters, importers, 
CPF�DCPMU��VQ�WVKNK\G�UJCTGF�FKUVTKDWVGF�NGFIGTU�HQT�VTCFG�ƓPCPEG��YJKNG�
digitized trade documents can be automatically executed through smart 
EQPVTCEVU�WUKPI�RTGUGV�EQFGU��#FFKVKQPCNN[��GXGPV�FTKXGP�OGEJCPKUOU�
CUUKUV�KP�VJG�ƔQY�QH�ETWEKCN�KPHQTOCVKQP�DGVYGGP�RCTVKGU��TGFWEKPI�
trade friction and the cumbersome transfer of goods and documents, 
TGUWNVKPI�KP�PGCTN[�TGCN�VKOG�OQPKVQTKPI�QH�YQTMƔQY�UVCVWU��.K�MGYKUG��
#NUCNKO�CPF�7ECP��
������RQKPV�QWV�VJCV�VJG�RTQRQUGF�U[UVGO	U�VTKCNCDKNKV[�
is considered satisfactory, as demonstrated by the successful testing 
and implementation of blockchain technology in the global shipping 
CPF�KPVGTPCVKQPCN�VTCFG�UGEVQTU��+V�KU�PQVGYQTVJ[�VQ�OGPVKQP�VJCV�VJG�
blockchain-based letter of credit is conducted through Contour blockchain 
RNCVHQTO�
-JCNKN��-GTDCEJG�CPF�1OTK���������%QPVQWT�YCU�GUVCDNKUJGF�
KP������CU�C�EQQRGTCVKXG�XGPVWTG�DGVYGGP�GKIJV�DCPMU�CPF�4���YKVJ�VJG�
aim of creating a global blockchain-based network and application for 
FKIKVK\KPI�VJG�����VTKNNKQP�VTCFG�ƓPCPEG�KPFWUVT[��+P�,CPWCT[�������%QPVQWT�
was commercially launched, and it now includes the following members: 
+0)��%KVK��%6$%��5VCPFCTF�%JCTVGTGF��4$5��5'$��$02�2CTKDCU��*5$%��CPF�
$CPIMQM��6JG�RNCVHQTO�JCU�DGGP�WUGF�KP�VTKCNU�D[�OQTG�VJCP����DCPMU�
and corporations, with simulations of multiple digital Letter of Credit 



VTCPUCEVKQPU�CETQUU����EQWPVTKGU�QP�UKZ�EQPVKPGPVU�
%QPVQWT���������

#NVJQWIJ�VJG�RTGXKQWU�ECUG�UVWFKGU�JKIJNKIJV�VJG�ETWEKCN�TQNG�QH�DNQEMEJCKP�
VQ�KORTQXG�VJG�INQDCN�VTCFG�ƓPCPEG�KPFWUVT[��VJGTG�CTG�VGEJPKECN�QDUVCENGU�
and legal constraints that might delay the widespread adoption of 
DNQEMEJCKP�DCUGF�NGVVGTU�QH�ETGFKV�
%JCPI�GV�CN����������5QOG�TGIWNCVQT[�
HTCOGYQTMU�TGSWKTG�VJG�RTGUGPEG�QH�RCRGT�FQEWOGPVU�KPUVGCF�QH�FKIKVCN�QT�
electronic documents, whereas transforming the document from paper 
VQ�FKIKVCN�FQGUPũV�KORN[�EQORTGJGPUKXG�FKIKVCNK\CVKQP�HQT�VJG�RTQEGUU�

-JCNKN��-GTDCEJG�CPF�1OTK���������6JG�9QTNF�$CPM�
������PQVGU�VJCV�VJG�
KPHTCUVTWEVWTG�QH�VJG�ƓPCPEKCN�UGEVQT�OC[�HCEG�C�UKIPKƓECPV�EJCNNGPIG�KP�
VGTOU�QH�VJG�JKIJ�GZRGPUGU�CUUQEKCVGF�YKVJ�OQXKPI�VJGKT�NQPI�UVCPFKPI�
IT systems, operational processes, and regulations to blockchain-based 
KPHTCUVTWEVWTG��*QYGXGT��OCLQT�EGPVTCN�DCPMU�UWEJ�CU�VJG�(GF��$CPM�
QH�'PINCPF��(%#��'WTQRGCP�%GPVTCN�$CPM�CPF�4$+�CTG�UGVVKPI�GUUGPVKCN�
TGIWNCVQT[�RTQXKUKQPU�CPF�RTCEVKEGU�CDQWV�WUKPI�DNQEMEJCKP�VGEJPQNQI[�
VJCV�OWUV�DG�HQNNQYGF�D[�ƓPCPEKCN�OCTMGV�RCTVKEKRCPVU�
$JQICN�CPF�6TKXGFK��
�������#EEQTFKPI�VQ�4WUNCP�
�������KV�KU�KORQTVCPV�VJCV�OQTG�ƓPCPEKCN�
KPUVKVWVKQPU�JCXG�VQ�GPICIG�YKVJ�DNQEMEJCKP�DCUGF�.%�UGTXKEGU�VQ�CFQRV�
VJKU�GHƓEKGPV�CRRTQCEJ�YKVJKP�KPVGTPCVKQPCN�VTCFG��

4. Empirical strategy

This research attempts to test the hypothesis that transaction costs 
HCEVQTU�JCXG�PGICVKXG�GHHGEVU�QP�VJG�GZVGPV�QH�VTCFG�ƓPCPEG�KP�-WYCKV��
RCTVKEWNCTN[�CDQWV�VJG�FQEWOGPVCT[�NGVVGTU�QH�ETGFKV��+P�CFFKVKQP��VJG�
research aims to build an economic impact of the potential role of utilizing 
blockchain technology on letters of credit and measure the estimated 
ICKPU�QH�GNKOKPCVKPI�KPGHƓEKGPE[�RCVVGTPU�KP�VTCFG�ƓPCPEG�D[�$NQEMEJCKP�
DCUGF�.GVVGTU�QH�%TGFKV��6JG�TGUGCTEJũU�QDLGEVKXGU�YKNN�DG�EQPFWEVGF�D[�
CRRN[KPI�UGXGTCN�FCVCUGVU�QP�OWNVKRNG�CPCN[VKECN�CRRTQCEJGU��

I. Data

The empirical analysis of the research will employ multiple annual time 
UGTKGU�FCVCUGVU�HTQO�FKHHGTGPV�UQWTEGU��6JG�UCORNG�RGTKQF�QH�FCVCUGVU�
EQXGTU����[GCTU�HTQO������VQ�������6JG�V[RG�QH�VJG�GZCOKPGF�FCVC�KU�
FKXKFGF�KPVQ�VYQ�ECVGIQTKGU�����6TCFG�ƓPCPEG�CPF�/CETQGEQPQOKE��CPF����
6TCPUCEVKQP�EQUVU��

6JG�FCVC�QH�VJG�TGURQPUG�XCTKCDNG�KP�VJKU�KPXGUVKICVKQP�KU�VJG�TCVKQ�QH�
&QEWOGPVCT[�.GVVGTU�QH�%TGFKV�VQ�6QVCN�+ORQTVU�KP�-WYCKV��6JG�XCTKCDNG�
of LCs to Imports ratio was obtained from the Central Bank of Kuwait 
VJTQWIJ�FKXKFKPI�VJG�UWO�XCNWG�QH�&QEWOGPVCT[�.GVVGTU�QH�%TGFKV�KUUWGF�
KP�-WYCKV�D[�VJG�6QVCN�XCNWG�QH�+ORQTVU��6JG�KPFGRGPFGPV�XCTKCDNGU�KP�VJKU�



OQFGN�CTG�FKXKFGF�KPVQ�VYQ�EQORQPGPVU��OCETQGEQPQOKE�XCTKCDNGU�CPF�
VTCPUCEVKQP�EQUV�XCTKCDNGU��6JG�CRRNKGF�OQFGN�KU�FGUETKDGF�D[�VJG�HQNNQYKPI�
expression:

 (1)
6JG�OCETQGEQPQOKE�XCTKCDNGU�CTG�WUGF�KP�VJG�GUVKOCVKQP�OQFGN�CU�EQPVTQN�
XCTKCDNGU��/CETQGEQPQOKE�XCTKCDNGU�KPENWFG�VJG�4GCN�)TQUU�&QOGUVKE�
2TQFWEV�
)&2��QH�-WYCKV��YJGTG�KVũU�QDVCKPGF�HTQO�VJG�9QTNF�$CPM�&CVC��
CPF�KVũU�OGCUWTGF�D[�EWTTGPV��75�FQNNCT��6JG�UGEQPF�XCTKCDNG�KU�VJG�CPPWCN�
'ZEJCPIG�TCVG�QH�75&�CICKPUV�-9&�YJGTG�KVũU�ICVJGTGF�HTQO�VJG�%GPVTCN�
$CPM�QH�-WYCKV��6JG�VJKTF�XCTKCDNG�KU�VJG�DCNCPEG�QH�VTCFG�YJKEJ�TGRTGUGPVU�
VJG�OQPGVCT[�XCNWG�FKHHGTGPEG�DGVYGGP�GZRQTVU�CPF�KORQTVU��CPF�KVũU�
QDVCKPGF�HTQO�VJG�%$-�CU�YGNN��6JG�HQWTVJ�CPF�NCUV�OCETQGEQPQOKE�
XCTKCDNG�KU�1KN�TGPV�YJKEJũU�QDVCKPGF�HTQO�VJG�9QTNF�$CPM�CPF�ECRVWTGU�VJG�
GEQPQOKE�FGRGPFGPE[�QP�QKN�CU�C�RGTEGPVCIG�QH�VJG�VQVCN�)&2��

6TCPUCEVKQP�EQUVU�XCTKCDNGU�CTG�VJG�XCTKCDNGU�QH�VJKU�TGUGCTEJũU�KPVGTGUV��
CPF�VJG[�KPENWFG�VJG�QXGTCNN�UEQTG�HQT�GEQPQOKE�HTGGFQO�KPFKEGU�CPF�
VJG�UEQTG�QH�VTCFKPI�CETQUU�DQTFGTU��6JG�XCTKCDNG�QH�VJG�QXGTCNN�UEQTG�HQT�
Economic Freedom indicators in Kuwait is an index score (0-100 scale) 
QDVCKPGF�HTQO�VJG�*GTKVCIG�(QWPFCVKQP��6JKU�UEQTG�KU�CP�QXGTCNN�KPFKECVQT�
HQT�VJG�HQNNQYKPI�OGCUWTGOGPVU��IQXGTPOGPV�UK\G��VJG�TWNG�QH�NCY��QRGP�
OCTMGVU�CPF�TGIWNCVQT[�GHƓEKGPE[��6JG�UGEQPF�XCTKCDNG�QH�VJG�VTCPUCEVKQP�
EQUVU�ECVGIQT[�KU�VJG�UEQTG�QH�6TCFKPI�#ETQUU�$QTFGTU�
������UECNG��YJKEJũU�
QDVCKPGF�HTQO�&QKPI�$WUKPGUU�KPFKECVQT�D[�VJG�9QTNF�$CPM�CPF�KVũU�
OGCUWTKPI�VJG�TGNGXCPV�VKOG�CPF�EQUVU�YKVJ�VJG�RTQEGUU�QH�GZRQTVKPI�CPF�
KORQTVKPI�IQQFU��

II. Methodology

The empirical strategy for this research will follow multiple econometric 
VGEJPKSWGU�KP�QTFGT�VQ�QDVCKP�XCNKF�QWVEQOGU�CPF�TGCEJ�CP�QDLGEVKXG�
CPCN[UKU��(KTUVN[��QDUGTXG�VJG�UWOOCT[�QH�VJG�FGUETKRVKXG�UVCVKUVKEU�HQT�CNN�
XCTKCDNGU�VJCV�JCXG�WUGF�KP�VJKU�TGUGCTEJ��&GUETKRVKXG�UVCVKUVKEU�GZRNCKPU�
UGXGTCN�HGCVWTGU�QH�VJGUG�XCTKCDNGU�FWTKPI�VJG�UCORNG�RGTKQF�HTQO������VQ�
�����CPF�KFGPVKƓGU�CXGTCIG��OGFKCP��OCZKOWO�CPF�OKPKOWO�XCNWGU�QH�
VJG�GORNQ[GF�FCVCUGVU��5GEQPFN[��VTCPUHQTOKPI�VJG�TCY�VKOG�UGTKGU�FCVC�
KPVQ�VJG�PCVWTCN�NQI�VQ�DGEQOG�OWEJ�OQTG�U[OOGVTKE�CPF�NGUU�UMGYGF��
6JKTFN[��#WIOGPVGF�&KEMG[ť(WNNGT�VGUV�
#&(��YKNN�DG�EQPFWEVGF��YJKEJũU�C�
WPKV�TQQV�VGUV�VQ�CXQKF�URWTKQWU�TGITGUUKQP�VJTQWIJ�VGUVKPI�VJG�UVCVKQPCT[�QH�
VJG�VKOG�UGTKGU�XCTKCDNGU�CPF�VQ�UJQY�VJG�UKIPU�QH�PQP�UVCVKQPCT[�GKVJGT�KP�
NGXGN�QT��st difference or 2nd�FKHHGTGPEG��(QWTVJN[��VJG�%QKPVGITCVKQP�VGUV�YKNN�
DG�CRRNKGF�CHVGT�#&(�VGUV�VQ�GUVKOCVG�VJG�NQPI�TWP�TGNCVKQPUJKR�DGVYGGP�
XCTKCDNGU�VQ�TWP�QTFKPCT[�NGCUV�USWCTGU�TGITGUUKQP�NCVGT��6JG�ƓHVJ�VGEJPKSWG�



YKNN�DG�VJG�1TFKPCT[�.GCUV�5SWCTGU�
1.5��KU�VJG�DGUV�GUVKOCVQT�HQT�NKPGCT�
TGNCVKQPU�COQPI�VJG�FGRGPFGPV�XCTKCDNG� �CPF�KPFGRGPFGPV�XCTKCDNGU�

 and it estimates the best possible linear relationship between the 
FGRGPFGPV�CPF�KPFGRGPFGPV�XCTKCDNGU�

The main purpose of the OLS regression model is to measure the 
association and elasticity changes between dependent and independent 
XCTKCDNGU�KP�QWT�GORKTKECN�UVWF[��6JG�KPKVKCN�GUVKOCVKQP�OQFGN�YKNN�DG�CU�
the following:

  (2)

Where  KU�VJG�KPVGTEGRV��EQGHƓEKGPVU�QH� , , , ,  and  are 
VJG�UNQRG�QH�VJG�OQFGNũU�EQGHƓEKGPVU��VJG�XCTKCDNG�  indicates 
.%U�VQ�+ORQTVU�TCVKQ��VJG�XCTKCDNG�  represents the real Gross 
&QOGUVKE�2TQFWEV��VJG�XCTKCDNG�  denotes the exchange rate; the 
XCTKCDNG �KU�VJG�DCNCPEG�QH�VTCFG��VJG�XCTKCDNG�   measures 
VJG�QKN�TGPV�CU�C�RGTEGPVCIG�QH�VJG�VQVCN�)&2��VJG�XCTKCDNG�  is 
VJG�QXGTCNN�GEQPQOKE�HTGGFQO�KPFGZ��VJG�XCTKCDNG�  indicates 

the score of trading across borders; and �TGHGTU�VQ�VJG�GTTQT�VGTO��

The last approach will be Granger causality test to forecast the 
HWVWTG�XCNWGU�QH�C�VKOG�UGTKGU�WUKPI�RTKQT�XCNWGU�QH�VJG�QVJGT�VKOG�
UGTKGU�CPF�VQ�GUVKOCVG�VJG�ECWUCNKV[�COQPI�VJG�FGRGPFGPV�XCTKCDNG�
CPF�KPFGRGPFGPV�XCTKCDNGU��

6JG�TGNKCDKNKV[�QH�VJG�OQFGNũU�QWVRWVU�YKNN�DG�GZCOKPGF�VJTQWIJ�
diagnostic tests such as autocorrelation (Durbin-Watson and 
Lagrange Multiplier) and heteroscedasticity tests (Breusch-Pa-
ICP�)QFHTG[��)NGLUGT��*CTXG[��#4%*�CPF�9JKVG���6JG�PQTOCNKV[�QH�VJG�
OQFGN�YKNN�DG�GZCOKPGF�WUKPI�VJG�,CTSWG�$GTC�VGUV��6JG�KPENWUKQP�
of the LM test is crucial due to the small sample size, as it is known 
VQ�DG�OQTG�RQYGTHWN�KP�FGVGEVKPI�JKIJGT�QTFGTU�QH�UGTKCN�EQTTGNCVKQP��
In contrast, the DW test is more suitable for larger samples and 
KV�OKIJV�[KGNF�KPEQPENWUKXG�TGUWNVU�KP�UOCNNGT�UCORNGU��CEEQTFKPI�
VQ�RTGXKQWU�UVWFKGU�
$TGWUEJ�CPF�2CICP��������/K\QP�CPF�*GPFT[��
������-KXKGV��������*QNG��������#UVGTKQW�CPF�*CNN���������/QTGQXGT��VJG�
UVCDKNKV[�QH�VJG�OQFGN�YKNN�DG�GXCNWCVGF�D[�EWOWNCVKXG�UWO�QH�TGEWT-
UKXG�TGUKFWCNU�
%757/��CPF�EWOWNCVKXG�UWO�QH�USWCTGU�QH�TGEWTUKXG�



TGUKFWCNU�
%757/53��

'XKGYU���UVCVKUVKECN�UQHVYCTG�KU�WUGF�VQ�EQPFWEV�CNN�GEQPQOGVTKE�
CRRTQCEJGU�

5. Results

I. Descriptive Statistics 

6JG�UWOOCT[�QH�XCTKCDNGU�UJQYU�FKHHGTGPV�HGCVWTGU�CDQWV�VJG�CR-
RNKGF�XCTKCDNGU�FWTKPI�VJG�UCORNG�RGTKQF�
UGG�6CDNG�����6JG�CXGTCIG�

OGCP��QH�.%U�VQ�+ORQTVU�TCVKQ�YCU�������HTQO������VQ�������YJKEJ�
KORNKGU�VJCV�������QH�KORQTVGF�IQQFU�KP�-WYCKV�YGTG�ƓPCPEGF�D[�
NGVVGTU�QH�ETGFKV�FWTKPI�VJG�OGPVKQPGF�RGTKQF��6JG�JKIJGUV�.%U�VQ�
+ORQTVU�TCVKQ�YCU�KP������D[������YJKNG�VJG�NQYGUV�TCVKQ�YCU�������
KP�������6JGTG�YCU�ITCFWCN�FGETGCUG�KP�VJG�.%U�VQ�+ORQTVU�TCVKQ�
throughout the selected 19 years, where the percentage rate from 
�����VQ������YCU������

1P�VJG�QVJGT�JCPF��VTCPUCEVKQP�EQUVUũ�XCTKCDNGU�FKURNC[�FKHHGTGPV�
RCVVGTPU��6JG�KPFGZ�QH�QXGTCNN�GEQPQOKE�HTGGFQO�YCU�������QP�
CXGTCIG��YJGTG�VJG�JKIJGUV�UEQTG�YCU�KP������CPF�VJG�NQYGUV�YCU�
KP�������.KMGYKUG��VJG�CXGTCIG�UEQTG�HQT�VTCFKPI�CETQUU�DQTFGTU�YCU�
������YJKNG�VJG�JKIJGUV�KP������CPF�VJG�NQYGUV�KP������CPF�������6JG�
percentage change for the economic freedom index and trading 
CETQUU�DQTFGTU�YCU�������CPF��������TGURGEVKXGN[��)GPGTCNN[��VJG�FCVC�
QH�VTCFG�ƓPCPEG�CPF�VTCPUCEVKQP�EQUVU�TGXGCN�VJCV�VJGTG�YCU�TG-
OCTMCDNG�FTQR�KP�ƓPCPEKPI�KORQTVU�CPF�VJG�QXGTCNN�GEQPQOKE�RGT-
HQTOCPEG�CPF�HQTGKIP�VTCFG�CEVKXKVKGU�HTQO������VQ�������5KOKNCTN[��
these primary results indicate an increase in restrictions during the 
UGNGEVGF�RGTKQF�QP�VTCFG�ƓPCPEG�CEVKXKVKGU��GEQPQOKE�HTGGFQO�CPF�
VTCFKPI�CETQUU�DQTFGTU�

Mean Median Maximum Minimum Observations



LCs-to-Imports ratio ������ ������ ������ ������ 19

GDP ������� ������� ������� ������ 19

Exchange rate ������� ������� ������� ������� 19

Trade Balance �������� ������� �������� ������� 19

Oil rent ������ ������ ������ ������ 19

Overall Economic Freedom ����� ����� ����� ����� 19

Trading across borders score ����� ����� ����� ������ 19

Table 2��&GUETKRVKXG�UVCVKUVKEU

II.  Data Transformation

#U�OGPVKQPGF�CDQXG�KP�VJG�OGVJQFQNQI[�UGEVKQP��VJG�VKOG�UGTKGU�
FCVCUGVU�JCXG�VQ�DG�VWTPGF�KPVQ�VJG�PCVWTCN�NQI�VTCPUHQTOCVKQP�VQ�
TGFWEG�UMGYPGUU�KP�VJG�OQFGN�CPF�ICKP�KPVGTRTGVCDNG�QWVEQOGU��
Therefore, the estimation model is extended as follows: 

��
��

III.  Augmented Dickey–Fuller test (ADF)

6JG�QWVEQOGU�QH�#&(�VGUV�KPFKECVG�VJCV�CNN�VJG�UGXGP�CRRNKGF�XCTK-
CDNGU�CTG�UVCVKQPCT[�CV�VJG�ƓTUV�FKHHGTGPEG�KP�EQPUVCPV�CPF�VTGPF��CU�
TGRQTVGF�DGNQY�KP�6CDNG����

#U�C�TGUWNV�QH�VJG�WPKV�TQQV�VGUV��YG�GZVGPF�VJG�OQFGN�
���CU�HQNNQYU�

�
��

Where �TGHGTU�VQ�VJG�ƓTUV�FKHHGTGPEG��



6CDNG����#&(�WPKV�TQQV�VGUV�QWVEQOGU

Series
Level

Constant

Level

Constant 

and Trend

1st Difference 

Constant

1st Difference

Constant and 

Trend

LCs-to-Imports 

ratio
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�������� ����������������

Oil rent
��������
��������

��������
��������

��������
�������� ����������������

Overall Eco-

nomic Freedom

��������
��������

��������
��������

��������
�������� ����������������

Trading across 

borders score

��������
��������

��������
��������

��������
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0QVG�������������TGRTGUGPV���������CPF����QH�UKIPKƓECPEG��TGURGEVKXGN[�

IV.   Johansen Cointegration test

5KPEG�CNN�XCTKCDNGU�CTG�UVCVKQPCT[�CV�VJG��UV�FKHHGTGPEG��,QJCPUGP�
%QKPVGITCVKQP�VGUV�KU�CRRNKGF�VQ�ƓPF�QWV�OWNVKRNG�EQKPVGITCVKQP�XGE-
VQTU��6CDNG���CPF�6CDNG���KPFKECVG�VJCV�KP�,QJCPUGP�VGUV�
6TCEG��VJGTG�
CTG�VJTGG�EQKPVGITCVKPI�GSWCVKQPU�CV����UKIPKƓECPEG�NGXGN��YJKNG�KP�
,QJCPUGP�VGUV�
/CZKOWO�'KIGPXCNWG��VJGTG�KU�QPG�EQKPVGITCVKPI�
GSWCVKQP�CV����UKIPKƓECPEG�NGXGN��6JGUG�QWVEQOGU�KORN[�VJCV�YG�
TGLGEV�VJG�PWNN�J[RQVJGUKU��CPF�VJG�UGTKGU�CTG�EQKPVGITCVGF�CPF�OQXG�
VQIGVJGT�KP�C�NQPI�TWP�TGNCVKQPUJKR�

6CDNG����6TCEG�EQKPVGITCVKQP�VGUV�TGUWNV

Unrestricted Cointegration Rank Test (Trace)

Hypothesized

No. of CE(s)
Eigenvalue

Trace

Statistic

0.05

Critical Value
Prob.**

1RQH� ��������� ��������� ��������� �������
$W�PRVW��� ��������� ��������� ��������� �������
$W�PRVW��� ��������� ��������� ��������� �������
$W�PRVW�� ��������� ��������� ��������� �������
$W�PRVW�� ��������� ��������� ��������� �������
$W�PRVW�� ��������� ��������� ��������� �������
$W�PRVW��� ��������� ��������� ��������� �������



6CDNG����/CZKOWO�'KIGPXCNWG�EQKPVGITCVKQP�VGUV�TGUWNV

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized

No. of CE(s)
Eigenvalue

Max-Eigen

Statistic

0.05

Critical Value
Prob.**

1RQH� ��������� ��������� ��������� �������
$W�PRVW�� ��������� ��������� ��������� �������
$W�PRVW�� ��������� ��������� ��������� �������
$W�PRVW�� ��������� ��������� ��������� �������
$W�PRVW�� ��������� ��������� ��������� �������
$W�PRVW�� ��������� ��������� ��������� �������
$W�PRVW��� ��������� ��������� ��������� �������

V. Ordinary Least Squares (OLS)

6JG�GUVKOCVGF�TGUWNVU�QH�1.5�TGITGUUKQP�OQFGN�CTG�UJQYP�KP�6CDNG����
6JG�EQGHƓEKGPVU�KP�VJG�GUVKOCVGF�OQFGN�RTGUGPV�VJG�TGNCVKQPUJKR�
CPF�RGTEGPVCIG�EJCPIG�DGVYGGP�VJG�FGRGPFGPV�XCTKCDNG�
.%U�VQ�+O-
RQTVU�TCVKQ��CPF�KPFGRGPFGPV�XCTKCDNGU�
)&2��'ZEJCPIG�TCVG��6TCFG�
$CNCPEG��1KN�TGPV��1XGTCNN�'EQPQOKE�(TGGFQO�CPF�6TCFKPI�CETQUU�
DQTFGTU�UEQTG���6JG�RTQDCDKNKV[�XCNWGU�FGPQVG�VJG�UKIPKƓECPEG�NGXGN�
COQPI�VJG�FGRGPFGPV�XCTKCDNG�CPF�KPFGRGPFGPV�XCTKCDNGU�CV��������
CPF�����UKIPKƓECPEG�NGXGN��6JG�OQFGN�KU�CVVTKDWVGF�VQ�JKIJ�TQDWUV-
PGUU�GUVKOCVKQP�CU�KVũU�KPFKECVGF�VJTQWIJ� �TGUWNV�QH�����

6JG�TGUWNVU�QH�VJG�TGITGUUKQP�OQFGN�UJQY�VJCV�OQUV�QH�VJG�XCTKCDNGU�
CTG�UVCVKUVKECNN[�UKIPKƓECPV�CV�����GZEGRV�)&2�KU�KPUKIPKƓECPV�CV�CP[�
NGXGN��4GICTFKPI�OCETQGEQPQOKE�XCTKCDNGU�CPF�VJGKT�TGNCVKQPUJKR�
YKVJ�VJG�.%U�VQ�+ORQTVU�TCVKQ��VJG�OQFGN�RQKPVU�QWV�VJG�OCLQTKV[�
JCXG�PGICVKXG�GHHGEVU��GZEGRV�6TCFG�$CNCPEG��&GURKVG�VJCV�)&2�KU�
UVCVKUVKECNN[�KPUKIPKƓECPV��VJG�TGUWNVU�KPFKECVG�VJCV�KH�)&2�FGETGCUGU�
D[����VJGP�VJG�.%U�VQ�+ORQTVU�TCVKQ�YKNN�DG�FGETGCUGF�D[��������6JG�
'ZEJCPIG�TCVG�QH�75&�CICKPUV�-9&�JCU�VJG�ITGCVGUV�KORCEV�YKVJKP�
VJG�OQFGN��YJGTG�KV�TGXGCNU�VJCV�C����FGENKPG�KP�VJG�'ZEJCPIG�TCVG�
YKNN�NGCF�.%U�VQ�+ORQTVU�TCVKQ�VQ�DG�TGFWEGF�D[�����*QYGXGT��VJG�
OQFGN�KPFKECVGU�VJCV�CP[����TKUG�KP�6TCFG�$CNCPEG�KU�NQYGTKPI�.%U�
VQ�+ORQTVU�TCVKQ�D[�������(WTVJGTOQTG��OQFGNũU�ƓPFKPIU�UJQY�VJCV�



CP[����FGENKPG�KP�1KN�TGPV�YKNN�VTKIIGT�������FGETGCUG�KP�.%U�VQ�+O-
RQTVU�TCVKQ�

+P�VGTOU�QH�VTCPUCEVKQP�EQUVU�GUVKOCVGF�XCTKCDNGU��YJKEJ�CTG�XCTK-
CDNGU�QH�VJG�TGUGCTEJ�KPVGTGUV��VJG�OQFGN�EQPƓTOU�VJCV�CNN�QH�VJGO�
JCXG�PGICVKXG�KORNKECVKQPU��6JG�QWVEQOGU�QH�VJG�OQFGN�KPFKECVG�
ENGCTN[�VJCV�C����FTQR�KP�VJG�KPFGZ�QH�1XGTCNN�'EQPQOKE�(TGGFQO�KU�
CUUQEKCVGF�YKVJ�������TGFWEVKQP�KP�VJG�TCVKQ�QH�.%U�VQ�+ORQTVU��.KMG-
YKUG��VJG�TGUWNVU�TGHGT�VJCV�CP[����FGETGCUG�KP�VJG�UEQTG�QH�6TCFKPI�
CETQUU�DQTFGTU�YQWNF�FGRTGEKCVG�.%U�VQ�+ORQTVU�TCVKQ�D[��������

Dependent Variable: LCs-to-Imports ratio 

Variable &RHI¿FLHQW t-Statistic Prob.

Intercept ��������� ��������� ������
GDP ��������� ��������� ������
Exchange rate ��������� ��������� ������
Trade Balance �������� �������� ������
Oil rent ��������� ��������� ������
Overall Economic Freedom ��������� ��������� ������
Trading across borders score ��������� ��������� ������

��������
Durbin-Watson statistic ��������

6CDNG����1.5�TGITGUUKQP�QWVRWVU

0QVG�������������TGRTGUGPV���������CPF����UKIPKƓECPEG�NGXGN��TGURGEVKXGN[�

VI.   Granger causality test

6JG�)TCPIGT�ECWUCNKV[�VGUV�TGUWNVU�CTG�RTGUGPVGF�KP�6CDNG����6JG�PWNN�
hypothesis being that the LCs-to-Imports ratio does not cause or 
NGCF�VJG�TGNGXCPV�VKOG�UGTKGU�XCTKCDNGU��CPF�XKEG�XGTUC��9JKNG�VJG�
1.5�TGITGUUKQP�OQFGN�QWVEQOGU�KP�6CDNG���GZJKDKV�C�UVCVKUVKECNN[�
UKIPKƓECPV�TGNCVKQPUJKR�DGVYGGP�VJG�FGRGPFGPV�XCTKCDNG�CPF�OQUV�
QH�VJG�KPFGRGPFGPV�XCTKCDNGU��VJG�TGUWNVU�HTQO�VJG�)TCPIGT�ECWUCN-
KV[�VGUV�KPFKECVG�VJCV�VJG�GZRNCPCVQT[�XCTKCDNGU�FQPũV�KPƔWGPEG�VJG�
FKTGEVKQP�QH�VJG�.%U�VQ�+ORQTVU�TCVKQ��0GXGTVJGNGUU��VJG�ƓPFKPIU�
suggest a causal relationship between the LCs-to-Imports ratio and 
VJG�VTCPUCEVKQP�EQUVU�XCTKCDNGU��



This implies that the LCs-to-Imports ratio has the ability to impact 
VJG�1XGTCNN�'EQPQOKE�(TGGFQO�KPFGZ�CPF�VJG�6TCFKPI�CETQUU�DQT-
FGTU�UEQTG��YKVJ�VJG�HQTOGT�XCTKCDNG�UGTXKPI�CU�C�RTGFKEVKXG�OGCUWTG�
HQT�VJG�NCVVGT�XCTKCDNGU�CPF�CUUKUVKPI�KP�KFGPVKH[KPI�VJGKT�FKTGEVKQP��
Therefore, the results imply that an increase in the LCs-to-Imports 
TCVKQ�YQWNF�OKVKICVG�VJG�CFXGTUG�GHHGEVU�QH�VJG�VTCPUCEVKQP�EQUVU�
XCTKCDNGU�

Direction of Causality
Number

of lags
F value Prob.** Decision

GDP ��/&V�WR�,PSRUWV 1 ������� ������ $FFHSW
/&V�WR�,PSRUWV�   GDP 1 ������� ������ $FFHSW
([FKDQJH�UDWH��� ��/&V�WR�,PSRUWV 1 ������� ������ $FFHSW
/&V�WR�,PSRUWV� ��([FKDQJH�UDWH 1 ������� ������ $FFHSW
7UDGH�%DODQFH� ��/&V�WR�,PSRUWV 1 ������� ������ $FFHSW
/&V�WR�,PSRUWV� ��7UDGH�%DODQFH 1 ������� ������ $FFHSW
2LO�UHQW� ��/&V�WR�,PSRUWV 1 ������� ������ $FFHSW
/&V�WR�,PSRUWV�� ��2LO�UHQW 1 ������� ������ $FFHSW
(FRQRPLF�)UHHGRP�� �/&V�WR�,PSRUWV 1 ������� ������ $FFHSW
/&V�WR�,PSRUWV� ��(FRQRPLF�)UHHGRP 1 ������� ������ Reject

7UDGLQJ�VFRUH�� ��/&V�WR�,PSRUWV 1 ������� ������ $FFHSW
/&V�WR�,PSRUWV�� ���7UDGLQJ�VFRUH 1 ������� ������ Reject

6CDNG����4GUWNVU�QH�)TCPIGT�ECWUCNKV[�VGUV

VII.   Diagnostic tests

The diagnostic tests are conducted on the estimated model to iden-
tify the lack of spurious outcomes produced by the model and to 
GZCOKPG�VJG�TQDWUVPGUU�QH�VJG�TGUWNVU��

5KPEG�VJG�TGRQTVGF�XCNWG�QH�&WTDKP�9CVUQP�VGUV�KP�6CDNG����NKGU�YKVJ-
KP�VJG�KPFGEKUKQP�\QPG�CPF�RTQXKFGU�CP�KPEQPENWUKXG�TGUWNV��CU�FG-
UETKDGF�D[�#UVGTKQW�CPF�*CNN�
�������.CITCPIG�/WNVKRNKGT�
./��VGUV�KU�
WVKNK\GF�VQ�FGVGEV�VJG�CWVQEQTTGNCVKQP��6JG�TGUWNV�QH�VJG�./�VGUV�KP�6C-
DNG���UJQYU�VJCV�VJG�J[RQVJGUKU�QH�PQ�UGTKCN�EQTTGNCVKQP�KU�CEEGRVGF��
6JGTGHQTG��VJG�TGUWNV�EQPƓTOU�VJG�TGNKCDKNKV[�QH�VJG�CRRNKGF�GUVKOC-
VKQP�OQFGN�CPF�KPFKECVGU�VJCV�VJG�UGTKCN�EQTTGNCVKQP�FQGU�PQV�GZKUV�

Null hypothesis: No serial correlation at up to 2 lags

F-statistic������������������������������������������������� Prob.��������������������������������������������������������

6CDNG����4GUWNV�QH�5GTKCN�EQTTGNCVKQP�./�VGUV



6JG�RTGUGPEG�QH�JGVGTQUEGFCUVKEKV[�KU�GZCOKPGF�VJTQWIJ�XCTKQWU�
JGVGTQUEGFCUVKEKV[�VGUVU��CPF�VJG�TGUWNVU�CTG�RTGUGPVGF�KP�6CDNG����
6JG�R�XCNWGU�CUUQEKCVGF�YKVJ�VJGUG�VGUVU�KPFKECVG�VJCV�CNN�QH�VJGO�
RTQXKFG�GXKFGPEG�KP�UWRRQTV�QH�VJG�PWNN�J[RQVJGUKU�QH�JQOQUEG-
FCUVKEKV[��6JKU�KORNKGU�VJCV�VJG�GUVKOCVGF�OQFGN�ECP�DG�EQPUKFGTGF�
TGNKCDNG�CPF�KU�PQV�CHHGEVGF�D[�JGVGTQUEGFCUVKEKV[��/QTGQXGT��VJG�TG-
UWNV�QH�VJG�PQTOCNKV[�VGUV�KP�6CDNG�����EQPƓTOU�VJG�PQTOCNKV[�KP�VJG�
estimated regression model, further enhancing the reliability and 
TQDWUVPGUU�QH�VJG�ƓPFKPIU�

Null hypothesis: Homoskedasticity

Test: Breusch-Pagan-Godfrey

)�VWDWLVWLF��������������������������������������������������������� 3URE��������������������������������������������������������������������

2EV5�VTXDUHG������������������������������������������������ 3URE��������������������������������������������������������������������

Test: Glejser

)�VWDWLVWLF��������������������������������������������������������� Prob.������������������������������������������������������������������

2EV5�VTXDUHG������������������������������������������������ Prob.������������������������������������������������������������������

Test: Harvey

)�VWDWLVWLF��������������������������������������������������������� Prob.������������������������������������������������������������������

2EV5�VTXDUHG������������������������������������������������ Prob.������������������������������������������������������������������

Test: ARCH

)�VWDWLVWLF�����������������������������������������������������(��� 3URE��������������������������������������������������������������������

2EV5�VTXDUHG������������������������������������������������ 3URE��������������������������������������������������������������������

Test: White

)�VWDWLVWLF��������������������������������������������������������� 3URE��������������������������������������������������������������������

2EV5�VTXDUHG������������������������������������������������ Prob.������������������������������������������������������������������

6CDNG����*GVGTQUEGFCUVKEKV[�VGUVU

Normality test (Jarque-Bera test)

Jarque-Bera��������������������������������������������������� Prob.����������������������������������������������������������������

6CDNG�����0QTOCNKV[�VGUV



VIII. Model stability

6JG�EWOWNCVKXG�UWO�RNQV�QH�TGEWTUKXG�TGUKFWCN�
%757/��CPF�VJG�
EWOWNCVKXG�UWO�QH�USWCTGU�RNQV�QH�TGEWTUKXG�TGUKFWCN�
%757/�US��HQT�
VJG�OQFGN�CTG�UJQYP�KP�(KIWTG���CPF�(KIWTG����TGURGEVKXGN[��6JG�RWT-
RQUG�QH�%757/�CPF�%757/�US�KU�VQ�FGVGTOKPG�VJG�UVCDKNKV[�QH�VJG�
OQFGN�RCTCOGVGTU��6JG�QWVEQOGU�EQPƓTO�VJG�UVCDKNKV[�QH�VJG�OQFGN�
RCTCOGVGTU�CPF�GPUWTG�VJCV�VJG�XCNWGU�QH�VJG�EQGHƓEKGPVU�NKG�KPUKFG�
VJG�ETKVKECN�DQWPF�XCNWGU�

(KIWTG����%757/�VGUV

(KIWTG����%757/�US�VGUV



6. Discussion

6JG�QWVEQOGU�QH�VJG�GZCOKPGF�OQFGN�CDQXG�JCXG�EQPƓTOGF�VJG�
existence of the long-run relationships among LCs-to-Imports ratio 
CPF�OCETQGEQPQOKE�CPF�VTCPUCEVKQP�EQUVU�XCTKCDNGU��6JG�IGPGTCN�
XKGY�QH�EQGHƓEKGPVUũ�UKIPU�QH�VJG�1.5�TGITGUUKQP�OQFGN�TGXGCNU�VJCV�
VJG�VTCPUCEVKQP�EQUVU�HCEVQTU�JCXG�UKIPKƓECPV�PGICVKXG�KORNKECVKQPU�
on the extent of letters of credit in Kuwait, which implies that eco-
PQOKE�EQPUVTCKPVU�CPF�VTCFG�DCTTKGTU�CTG�CHHGEVKPI�VTCFG�ƓPCPEG�
HCEKNKVKGU��

#EEQTFKPI�VQ�VJG�1.5�TGITGUUKQP�OQFGN��OCETQGEQPQOKE�XCTKCDNGU�
CTG�KPƔWGPEKPI�.%U�VQ�+ORQTVU�TCVKQ�D[�OQTG�VJCP�������#NVJQWIJ�
)&2�KU�UVCVKUVKECNN[�KPUKIPKƓECPV�KP�VJG�OQFGN��KV�PGICVKXGN[�CHHGEV-
GF�VJG�GZVGPV�QH�.%U�D[��������6JKU�KORNKGU�VJCV�YJGP�VJG�GEQPQO[�
UJTKPMU�KV�YKNN�TGFWEG�VTCFG�CPF�ƓPCPEKCN�VTCPUCEVKQPU��EQPUGSWGPV-
N[��6JG�QWVEQOGU�KPFKECVG�VJCV�VJG�'ZEJCPIG�TCVG�QH�75&�CICKPUV�
KWD demonstrates a notable impact within the model, accounting 
HQT�����6JKU�ƓPFKPI�ECTTKGU�XCTKQWU�OQPGVCT[�KORNKECVKQPU�YKVJKP�
VJG�IKXGP�EQPVGZV��(QT�KPUVCPEG��VJG�XCTKCVKQPU�QDUGTXGF�KP�VJG�75&�
FWTKPI�VJG�RGTKQF�YJGP�-9&�YCU�RGIIGF�VQ�KV�
�����������CPF�HQN-
NQYKPI�VJG�ƓPCPEKCN�ETKUKU�QH������JCXG�KPƔWGPEGF�VJG�IGPGTCN�RTKEG�
NGXGN�CPF�EQPUGSWGPVN[�KPƔWGPEGF�VJG�EQUVU�CUUQEKCVGF�YKVJ�VTCFKPI�
CPF�ƓPCPEKPI�CEVKXKVKGU��1VJGTYKUG��VJG�TGUWNV�QH�VJG�6TCFG�$CNCPEG�
JCU�CP�KPXGTUG�TGNCVKQPUJKR�YKVJ�.%U�VQ�+ORQTVU�TCVKQ��YJGTG�YJGP�
VJG�HQTOGT�KPETGCUGU�VJG�NCVVGT�VGPFU�VQ�FGETGCUG�D[�������6JKU�RJG-
nomenon could be attributed to the nexus between trade surplus 
CPF�KPƔCVKQP��YJKEJ�KP�VWTP�VTKIIGTU�C�TCKUG�KP�VTCFG�ƓPCPEG�EQUVU�
CHVGTYCTFU��(WTVJGTOQTG��1KN�TGPV�TGRTGUGPVU�ETKVKECN�GNGOGPV�KP�VJG�
OQFGN��YJGTG�KV�FGETGCUGU�VTCFG�ƓPCPEG�VTCPUCEVKQPU�D[��������6JG�
importance of oil in the case of Kuwait is represented by the mas-
UKXG�FGRGPFGPE[�QH�VJG�-WYCKVKũU�GEQPQO[�QP�QKN�CU�CP�GPIKPG�HQT�
ITQYVJ��YJGTG�1KN�TGPV�QP�CXGTCIG�EQWPVU�����QH�VJG�VQVCN�GEQPQO[�
YKVJKP�VJG�UCORNG�RGTKQF��



#NVGTPCVKXGN[��VJG�TGUWNVU�QH�VTCPUCEVKQP�EQUVU�XCTKCDNGU�DTQWIJV�EQP-
UKFGTCDNG�TGCUQPU�CDQWV�VJGKT�GHHGEVU�QP�VTCFG�ƓPCPEG�VTCPUCEVKQPU�
KP�-WYCKV��6JG�TGITGUUKQP�OQFGNũU�QWVEQOGU�RQKPV�QWV�VJCV�YGCMGP-
KPI�'EQPQOKE�(TGGFQO�KPFGZ�CPF�6TCFKPI�#ETQUU�$QTFGTU�CTG�EQP-
VTKDWVKPI�QP�CXGTCIG�KPVQ�OQTG�VJCP����CPPWCN�TGFWEVKQP�KP�.%U�VQ�
+ORQTVU�TCVKQ��+P�VGTOU�QH�1XGTCNN�'EQPQOKE�(TGGFQO�KPFGZ�XCTKCDNG��
KV�JCU�UKIPKƓECPVN[�VJG�NCTIGUV�PGICVKXG�KORCEV�QP�VJG�UJCTG�QH�
KORQTVU�ƓPCPEGF�D[�NGVVGTU�QH�ETGFKV�KP�-WYCKV�D[���������6JKU�KP-
terpretation of this result refers that any additional constraints in 
VTCFG�CPF�ƓPCPEG�CEVKXKVKGU�YQWNF�TGUVTKEV�GEQPQOKE�RGTHQTOCPEG�
by enterprises and minimize the ability to trade and doing business, 
CPF�CU�C�TGUWNV��KVũU�PGICVKXGN[�TGƔGEVKPI�QP�VJG�TCVKQ�QH�.%U�VQ�+O-
RQTVU��%QORCTCDN[��VJG�QWVEQOG�QH�6TCFG�#ETQUU�$QTFGTU�XCTKCDNG�
JCU�TGEQTFGF�UKIPKƓECPV�PGICVKXG�CUUQEKCVKQPU�YKVJ�VTCFG�ƓPCPEG�
RTQXKUKQPU�HQT�KORQTVKPI�IQQFU�D[���������6JKU�TGUWNV�KORNKGU�VJCV�
CP[�VTCFG�CPF�ƓPCPEKCN�TGUVTKEVKQPU�YKNN�VTKIIGT�C�HCNN�KP�VTCFG�Ɠ-
PCPEG�RTQXKUKQPU�HQT�KORQTVGTU�D[�OQTG�VJCP�����1XGTCNN��VJG�OQFGN�
accepts the hypothesis that transaction costs factors are causing 
C�TGOCTMCDNG�TGFWEVKQP�KP�VTCFG�ƓPCPEG�CEVKXKVKGU�CPF�KVũU�CFFKPI�
OQTG�QDUVCENGU�HQT�GPVGTRTKUGU�CPF�HQT�KORQTVGTU�KP�URGEKƓE��/GCP-
while, Granger causality test refers that LCs-to-Imports is affecting 
1XGTCNN�'EQPQOKE�(TGGFQO�KPFGZ�CPF�VJG�UEQTG�QH�6TCFKPI�#ETQUU�
Borders, where these results imply that any increase in the share of 
ƓPCPEGF�KORQTVU�D[�.%U�YKNN�NGCF�KPVQ�KORTQXKPI�VJG�KPFKECVQTU�QH�
GEQPQOKE�HTGGFQO�CPF�HQTGKIP�VTCFG��CPF�XKEG�XGTUC��

The Potential Role of Blockchain-based Letters of Credit

*GPEG��CU�VTCPUCEVKQP�EQUVU�TGRTGUGPV�CP�KORQTVCPV�HCEVQT�KP�VJG�
RTQXKUKQP�QH�NGVVGTU�QH�ETGFKV�KP�VJG�ECUG�QH�-WYCKV��VJG�PGGF�VQ�OKVK-
ICVG�VJGUG�EQUVU�KU�TGSWKTGF�KP�VJKU�EQPVGZV��+P�NKIJV�QH�VJG�RQVGPVKCN�
role of the blockchain technology to eliminate and reduce the rele-
XCPV�VTCPUCEVKQP�HTKEVKQP�EQUVU�YKVJ�NGVVGTU�QH�ETGFKV��KV�UGGOU�ENGCT�
VJCV�CFQRVKPI�$NQEMEJCKP�DCUGF�.%U�YQWNF�KORTQXG�VTCFG�ƓPCPEG�



KPUVTWOGPVU�KP�VJG�ƓPCPEKCN�UGEVQT�KP�-WYCKV�CPF�HCEKNKVCVG�ETGF-
KVũU�CEEGUUKDKNKV[�HQT�KORQTVGTU�VJTQWIJ�TGOQXKPI�VTCPUCEVKQP�EQUVU�
QDUVCENGU��

)KXGP�VJCV�VJG�VTCPUCEVKQP�EQUVU�CTG�PGICVKXGN[�KPƔWGPEGF�.%U�VQ�
+ORQTVU�TCVKQ�KP�-WYCKV�D[�����RGT�EGPV��6CDNG����RTQXKFGU�QWT�OCIPK-
tude assumptions for Blockchain-based Letters of Credit potentiali-
V[�VQ�GNKOKPCVG�VJG�VTCPUCEVKQP�EQUVU�CPF�KVU�TGƔGEVKQPU�QP�ƓPCPEKPI�
KORQTVU�D[�.%U��6JG�CUUWORVKQPU�CDQWV�VJG�RQVGPVKCN�TQNG�QH�DNQEM-
EJCKP�VQ�OKVKICVG�VTCPUCEVKQP�EQUVU�CTG�FKXKFGF�KPVQ�VJTGG�UEGPCTK-
QU��HWNN�TGFWEVKQP�QH�����������TGFWEVKQP�CPF�����TGFWEVKQP��6JGUG�
assumptions imply that adopting blockchain for LCs operations in 
-WYCKV�YQWNF�ENCYDCEM�CPF�KPETGCUG�.%U�VQ�+ORQTVU�TCVKQ�D[�������
�����CPF�������TGURGEVKXGN[�DCUGF�QP�VJG�TGFWEVKQP�UEGPCTKQ�

Highest Scenario

(Full reduction 100%)

Moderate Scenario

(50% reduction)

Lowest Scenario

(25% reduction)

3.1% 1.6% 0.8%

6CDNG�����4GFWEVKQP�UEGPCTKQU�HQT�VTCPUCEVKQP�EQUVU�D[�$NQEMEJCKP�DCUGF�.%U

$CEM�VQ�VJG�GUVKOCVKQP�OQFGN�TGUWNVU�HQT�VJG�VTCPUCEVKQP�EQUVU�XCTK-
ables, adopting Blockchain-based Letters of Credit could increase 
.%U�VQ�+ORQTVU�TCVKQ�D[��������D[�TCKUKPI�VJG�KPFGZ�QH�QXGTCNN�GEQ-
PQOKE�HTGGFQO�KP�-WYCKV��YJKEJũU�VJTQWIJ�KORTQXKPI�VJG�VTCFG�CPF�
ƓPCPEKCN�GHƓEKGPE[�CPF�GNKOKPCVKPI�EQORNKECVGF�RTQEGFWTGU��5KO-
KNCTN[���������EQWNF�DG�CFFGF�VQ�.%U�VQ�+ORQTVU�TCVKQ�KH�DNQEMEJCKP�
KU�WUGF�YKVJKP�VJG�VTCFG�ƓPCPEG�KPFWUVT[�VQ�KPETGCUG�VJG�UEQTG�QH�
trading across borders in Kuwait by reducing the associated time, 
EQUV�CPF�EQORNKCPEG�RTQEGFWTG�QH�GZEJCPIKPI�IQQFU�



7. Conclusion

This research attempts to identify the potential role of adopting 
blockchain technology for the issuance procedure of letters of credit 
in Kuwait and build economic estimation for eliminating the trans-
CEVKQP�EQUVU�KP�VJG�VTCFG�ƓPCPEG�UGEVQT��6JKU�GORKTKECN�KPXGUVKICVKQP�
JCU�HQWPF�UGXGTCN�RQUKVKXG�QWVEQOGU�KP�VJKU�OCVVGT��VJTQWIJ�WUKPI�
a sample of annual time series data from 2001 to 2019 of Kuwait for 
.%U�VQ�+ORQTVU�TCVKQ�CU�VJG�FGRGPFGPV�XCTKCDNG�KP�VJKU�TGUGCTEJ�CPF�
OCETQGEQPQOKE�XCTKCDNGU�YKVJ�VTCPUCEVKQP�EQUVU�XCTKCDNGU��CU�KPFG-
RGPFGPV�XCTKCDNGU�

6JG�GUVKOCVGF�QWVEQOGU�VJTQWIJ�,QJCPUGP�EQKPVGITCVKQP�VGUV�CPF�
1TFKPCT[�.GCUV�5SWCTGU�TGITGUUKQP�KNNWUVTCVG�VJCV�CNN�VJG�CRRNKGF�KP-
FGRGPFGPV�XCTKCDNGU�YKVJKP�VJG�OQFGN�JCXG�NQPI�TWP�TGNCVKQPUJKRU�
CPF�VJG[�YGTG�UVCVKUVKECNN[�UKIPKƓECPV�YKVJ�VJG�.%U�VQ�+ORQTVU�TCVKQ��
GZEGRV�)&2�CU�C�OCETQGEQPQOKE�EQPVTQN�XCTKCDNG��6JG�XCTKCDNGU�QH�
the transaction costs are the focus of this research and they show 
UVTQPI�GHHGEVKXG�TQNG��D[�TGƔGEVKPI�PGICVKXGN[�QP�.%U�VTCPUCEVKQPU�
KP�-WYCKV��+ORNGOGPVKPI�$NQEMEJCKP�DCUGF�.GVVGTU�QH�%TGFKV�VQ�
eliminate the frictional costs will be associated with a considerable 
increase in the ratio of LCs to imports in Kuwait and would enhance 
VTCFG�ƓPCPEG�RTQXKUKQPU�CPF�KPVGTPCVKQPCN�VTCFG�CEVKXKVKGU��6JG�
TGUWNVU�TGXGCN�VJCV�VJG�OCIPKVWFG�CUUWORVKQPU�VQ�KPETGCUG�.%U�VQ�
+ORQTVU�TCVKQ�KU�HTQO������VQ������CV�NGCUV�VJTQWIJ�KORNGOGPVKPI�
DNQEMEJCKP�VGEJPQNQI[�QP�VJG�VTCFG�ƓPCPEG�KPHTCUVTWEVWTG�

Broadly, these outcomes should be considered in order to attain the 
QDLGEVKXGU�QH�VJG�PCVKQPCN�UVTCVGIKE�RNCP�Ŭ0GY�-WYCKV������8KUKQPŭ�
VQYCTFU�GEQPQOKE�FKXGTUKƓECVKQP�CPF�KORNGOGPV�%$-ũU�XKUKQP�VQ�
FKIKVCNK\G�ƓPCPEKCN�UGTXKEGU��6JKU�TGUGCTEJ�TGEQOOGPFU�VJG�KORQT-
VCPEG�CPF�VJG�PGGF�VQ�WVKNK\G�DNQEMEJCKP�YKVJKP�VTCFG�ƓPCPEG�VTCPU-
CEVKQPU�KP�VJG�PGCT�HWVWTG�VQ�KPETGCUG�GHƓEKGPE[�YKVJKP�VJG�ƓPCPEKCN�
and trade sectors and clawback the losses that might be gained 
HTQO�VJG�VTCPUCEVKQP�EQUVU��KP�QTFGT�VQ�ENQUG�VJG�VTCFG�ƓPCPEG�ICR�



CPF�RTQXKFG�ƓPCPEKCN�CEEGUUKDKNKV[�HQT�NQECN�GPVGTRTKUGU��6JG�DCPM-
ing sector and regulatory authorities in Kuwait are recommended to 
HQNNQY�CFXCPEGF�CPF�TGIKQPCN�GEQPQOKGUũ�GHHQTVU�VQ�EQPFWEV�C�NGICN�
TGXKGY�CPF�VGEJPKECN�CVVGORVU�VQ�GZRNQTG�VJG�RQUUKDKNKV[�QH�FKIKVCNK\-
KPI�VTCFG�ƓPCPEG�CEVKXKVKGU�VJTQWIJ�DNQEMEJCKP�VGEJPQNQI[��

8. Limitations and Further Research of the Study

6JKU�UVWF[�KPXGUVKICVGU�CPF�OGCUWTGU�VJG�RQVGPVKCN�DGPGƓVU�QH�
CFQRVKPI�DNQEMEJCKP�DCUGF�.%U�CV�VJG�EQWPVT[�NGXGN�HTQO�CP�GEQ-
PQOKE�RGTURGEVKXG��6JG�UVWF[ũU�UEQRG�KU�EQPUVTCKPGF�D[�VJG�NCEM�QH�
detailed sectoral data on banks in Kuwait, which impedes the anal-
ysis of the implications of blockchain technology implementation 
QP�VTCFG�ƓPCPEG�KPUVTWOGPVU�CV�VJG�ƓTO�NGXGN��5RGEKƓECNN[��VJG�CD-
sence of certain data, such as transaction costs and the associated 
EQUVU�QH�EWTTGPV�VTCFG�ƓPCPEG�RTQEGFWTGU��JKPFGTU�C�EQORTGJGPUKXG�
GXCNWCVKQP�QH�VJG�RQVGPVKCN�ƓPCPEKCN�CPF�CFOKPKUVTCVKXG�CFXCPVCIGU�
QH�WVKNK\KPI�DNQEMEJCKP�YKVJKP�VJG�DCPMKPI�UGEVQT�KP�-WYCKV�

#FFKVKQPCNN[��VJG�UVWF[�KU�EQPUVTCKPGF�D[�VJG�NKOKVGF�VKOG�URCP�QH�
CXCKNCDNG�FCVC�QP�VTCPUCEVKQP�EQUVU�KPFKECVQTU��YJKEJ�TGUVTKEVU�VJG�
sample size and limits the expansion of the estimated model to 
EQXGT�HWTVJGT�RGTKQFU��(WTVJGTOQTG��VJG�UVWF[�RTKOCTKN[�HQEWUGU�QP�
the general economic impacts of blockchain-based LCs, rather than 
FGNXKPI�KPVQ�TGIWNCVQT[�HTCOGYQTMU�QT�GXCNWCVKPI�VJG�VGEJPQNQIKECN�
ECRCDKNKVKGU�YKVJKP�VJG�NQECN�ƓPCPEKCN�KPHTCUVTWEVWTG�

6JG�KFGPVKƓGF�NKOKVCVKQPU�RTGUGPV�XCNWCDNG�KPUKIJVU�CPF�TGEQO-
OGPFCVKQPU�HQT�HWVWTG�TGUGCTEJ�KP�VJKU�CTGC��6Q�CFFTGUU�VJG�ICRU�KP�
UGEVQTCN�NGXGN�CPCN[UKU��KV�KU�UWIIGUVGF�VQ�EQNNGEV�UVCVKUVKECN�FCVC�HTQO�
NQECN�EQOOGTEKCN�DCPMU�TGICTFKPI�VJG�QRGTCVKQPCN�EQUVU�KPXQNXGF�KP�
RTQEGUUKPI�.%U��VJG�VTCFG�ƓPCPEG�YQTMHQTEG�CPF�VJG�CXGTCIG�VKOG�
VCMGP�HQT�RTQEGFWTGU��$[�QDVCKPKPI�UWEJ�FCVC��C�EQORTGJGPUKXG�
GXCNWCVKQP�CPF�EQUV�DGPGƓV�CPCN[UKU�ECP�DG�EQPFWEVGF�VQ�CUUGUU�



the potential tendency of the local banking sector towards adopting 
DNQEMEJCKP�VGEJPQNQI[�KP�VTCFG�ƓPCPEG�CEVKXKVKGU�

(WTVJGTOQTG��VJG�NGICN�RGTURGEVKXG�UJQWNF�DG�EQPUKFGTGF�YJGP�
CRRN[KPI�DNQEMEJCKP�VQ�VTCFG�ƓPCPEG�QRGTCVKQPU��VCMKPI�KPVQ�CE-
EQWPV�GZKUVKPI�ƓPCPEKCN�NGIKUNCVKQPU�CPF�TGIWNCVKQPU��#FFKVKQPCNN[��
VJG�VGEJPQNQIKECN�ECRCDKNKVKGU�QH�VJG�NQECN�ƓPCPEKCN�KPFWUVT[�CPF�VJG�
CUUQEKCVGF�TKUMU�QH�KORNGOGPVKPI�DNQEMEJCKP�VGEJPQNQI[�TGSWKTG�
HWTVJGT�KPXGUVKICVKQP�HTQO�C�VGEJPKECN�RGTURGEVKXG�

Generally, these suggestions for future research identify and miti-
gate potential risks and challenges of adopting blockchain technol-
QI[�KP�VTCFG�ƓPCPEG�YKVJKP�VJG�EQPVGZV�QH�-WYCKVũU�DCPMKPI�UGEVQT�



9. Reference List

#JNWYCNKC��5���/CJVQ��4�8��CPF�)WGTTGTQ��/���������$NQEMEJCKP�VGEJPQNQI[�CPF�
UVCTVWR�ƓPCPEKPI��#�VTCPUCEVKQP�EQUV�GEQPQOKEU�RGTURGEVKXG��6GEJPQNQIKECN�(QTG-
ECUVKPI�CPF�5QEKCN�%JCPIG�������R��������

#JP��,��CPF�5CTOKGPVQ��/���������'UVKOCVKPI�VJG�FKTGEV�KORCEV�QH�DCPM�NKSWKFKV[�
UJQEMU�QP�VJG�TGCN�GEQPQO[��'XKFGPEG�HTQO�NGVVGT�QH�ETGFKV�KORQTV�VTCPUCEVKQPU�
KP�%QNQODKC��4GXKGY�QH�+PVGTPCVKQPCN�'EQPQOKEU����
����RR�����������

#NUCNKO��/�5�*��CPF�7ECP��1�0���������5GEWTG�DCPMKPI�CPF�KPVGTPCVKQPCN�VTCFG�FKIK-
VK\CVKQP�WUKPI�DNQEMEJCKP��1RVKM�������R��������

#PVQPQRQWNQU��#�/��CPF�9QQF��)���������/CUVGTKPI�GVJGTGWO��DWKNFKPI�UOCTV�EQP-
VTCEVU�CPF�FCRRU��1ũTGKNN[�/GFKC�

#PVQPQRQWNQU��#�/���������/CUVGTKPI�$KVEQKP��2TQITCOOKPI�VJG�QRGP�DNQEMEJCKP��Ŭ�
1ũ4GKNN[�/GFKC��+PE�ŭ�

#UVGTKQW��&��CPF�*CNN��5��
������#RRNKGF�'EQPQOGVTKEU��#�/QFGTP�#RRTQCEJ��2CN-
ITCXG�/CEOKNNCP��0GY�;QTM�

$GEM��6���������(KPCPEKCN�FGRGPFGPEG�CPF�KPVGTPCVKQPCN�VTCFG��4GXKGY�QH�KPVGTPC-
VKQPCN�'EQPQOKEU����
����RR���������

$GNKP��1���������*QY�VTCFG�ƓPCPEG�YKNN�DGPGƓV�HTQO�DNQEMEJCKP��6JG�)NQDCN�6TGC-
UWTGT�

$JQICN��6��CPF�6TKXGFK��#���������+PVGTPCVKQPCN�VTCFG�ƓPCPEG��#�RTCIOCVKE�CRRTQCEJ��
5RTKPIGT�0CVWTG�

$NCPFKP��#���%NQQVU��#�5���*WUUCKP��*���4CWEJU��/���5CNGWFFKP��4���#NNGP��,�)���<JCPI��
$�<��CPF�%NQWF��-���������)NQDCN�ET[RVQCUUGV�TGIWNCVQT[�NCPFUECRG�UVWF[��7PKXGTUKV[�
QH�%CODTKFIG�(CEWNV[�QH�.CY�4GUGCTEJ�2CRGT��
����

$QIWEJCTUMQX��#�8���2QMCOGUVQX��+�'���#FCOQXC��-�4��CPF�6TQRKPC��<�0���������#FQR-
VKQP�QH�DNQEMEJCKP�VGEJPQNQI[�KP�VTCFG�ƓPCPEG�RTQEGUU��,QWTPCN�QH�4GXKGYU�QP�
)NQDCN�'EQPQOKEU���
����RR���������

$TGWUEJ��6��5�����2CICP��#��4��
�������6JG�.CITCPIG�/WNVKRNKGT�6GUV�CPF�KVU�#RRNKEC-
VKQPU�VQ�/QFGN�5RGEKƓECVKQP�KP�'EQPQOGVTKEU��6JG�4GXKGY�QH�'EQPQOKE�5VWFKGU��
��
�������ť����

%GMGTGXCE��<��CPF�%GMGTGXCE��2���������$NQEMEJCKP�CPF�VJG�CRRNKECVKQP�QH�DNQEM-
EJCKP�VGEJPQNQI[��/'56�,QWTPCN����
����RR�������



%JCPI��5�;���2CTM��;���9WVJKGT��5��CPF�%JGP��%�9���������7PENG�DNQEM�CVVCEM��$NQEM-
EJCKP�OKPKPI�VJTGCV�DG[QPF�DNQEM�YKVJJQNFKPI�HQT�TCVKQPCN�CPF�WPEQQRGTCVKXG�
OKPGTU��+P�#RRNKGF�%T[RVQITCRJ[�CPF�0GVYQTM�5GEWTKV[����VJ�+PVGTPCVKQPCN�%QP-
HGTGPEG��#%05�������$QIQVC��%QNQODKC��,WPG��ť���������2TQEGGFKPIU����
RR������
������5RTKPIGT�+PVGTPCVKQPCN�2WDNKUJKPI�

%JCPI��8���$CWFKGT��2���<JCPI��*���:W��3���<JCPI��,��CPF�#TCOK��/���������*QY�$NQEM-
EJCKP�ECP�KORCEV�ƓPCPEKCN�UGTXKEGUť6JG�QXGTXKGY��EJCNNGPIGU�CPF�TGEQOOGPFC-
VKQPU�HTQO�GZRGTV�KPVGTXKGYGGU��6GEJPQNQIKECN�HQTGECUVKPI�CPF�UQEKCN�EJCPIG�������
R��������

%JCPLCTQGP��%��CPF�$QG[�&��������Ŭ(TCWF�KP����6TKNNKQP�6TCFG�(KPCPEG�*CU�$CPMU�
6WTPKPI�&KIKVCN�ŭ�JVVR���YYY�DNQQODGTI�EQO�PGYU�CTVKENGU������������HTCWF�KP���
VTKNNKQP�VTCFG�ƓPCPEG�VWTPU�DCPMU�VQ�FKIKVCN�NGFIGT�

%JGP��9���)WQ��:���%JGP��<���<JGPI��<��CPF�.W��;���������,WN[��2JKUJKPI�5ECO�&GVGE-
VKQP�QP�'VJGTGWO��6QYCTFU�(KPCPEKCN�5GEWTKV[�HQT�$NQEMEJCKP�'EQU[UVGO��+P�+,%#+�

8QN�����RR�������������

&CJFCN��#���6TWD[��,��CPF�$QVQUJ��*���������6TCFG�ƓPCPEG�KP�3CVCT��DNQEMEJCKP�CPF�
GEQPQOKE�FKXGTUKƓECVKQP��.CY�CPF�(KPCPEKCN�/CTMGVU�4GXKGY����
����RR���������

&QTPGN��#TPCWF��#KV�#NK�5NKOCPG��/GTKGO��/QJKPFTC��-QOCN��������+ORTQXKPI�5/'�
#EEGUU�VQ�6TCFG�%TGFKV�CPF�(KPCPEKPI�KP�/'0#��/'0#�-PQYNGFIG�CPF�.GCTPKPI�
3WKEM�0QVGU�5GTKGU�0Q�������i�9QTNF�$CPM��9CUJKPIVQP��&%��JVVRU���QRGPMPQYN-
GFIG�YQTNFDCPM�QTI�GPVKVKGU�RWDNKECVKQP�������C��CDFC������DEDG�G�H���H����H�
.KEGPUG��%%�$;�����+)1�

'DGTJCTFV��,��CPF�6CK��5���������1P�QT�QHH�VJG�DNQEMEJCKP!�+PUKIJVU�QP�QHH�EJCKPKPI�
EQORWVCVKQP�CPF�FCVC��+P�5GTXKEG�1TKGPVGF�CPF�%NQWF�%QORWVKPI���VJ�+(+2�9)�
�����'WTQRGCP�%QPHGTGPEG��'51%%�������1UNQ��0QTYC[��5GRVGODGT��������������2TQ-
EGGFKPIU���
RR���������5RTKPIGT�+PVGTPCVKQPCN�2WDNKUJKPI�

(TCPMGPƓGNF�,��5OCTV�%QPVTCEVU��9JCV�;QW�0GGF�VQ�-PQY��#XCKNCDNG��JVVRU���YYY�
KPXGUVQRGFKC�EQO�VGTOU�U�UOCTVEQPVTCEVU�CUR��CEEGUUGF�QP�#RTKN���������

)CPPG��'���������%CP�$NQEMEJCKP�TGXQNWVKQPK\G�KPVGTPCVKQPCN�VTCFG!�
R��������)GPGXC��
9QTNF�6TCFG�1TICPK\CVKQP�

)CPPG��'���������$NQEMEJCKP�HQT�6TCFG��9JGP�%QFG�0GGFU�.CY��#OGTKECP�,QWTPCN�
QH�+PVGTPCVKQPCN�.CY�������RR���������

)CWUFCN��#�*���%\CEJQTQYUMK��-�8��CPF�5QNGUXKM��/�<���������#RRN[KPI�DNQEMEJCKP�
VGEJPQNQI[��'XKFGPEG�HTQO�0QTYGIKCP�EQORCPKGU��5WUVCKPCDKNKV[����
����R������



)JWTC��*CUCP���*CTTCH��#TG\QW���%QFQTWU��#NKEKC��
�������)NQDCN�'PVTGRTGPGWTUJKR�
/QPKVQT�-WYCKV�4GRQTV�������������������4)�����������������

)TCVJ��#���������6JG�JCPFDQQM�QH�KPVGTPCVKQPCN�VTCFG�CPF�ƓPCPEG��VJG�EQORNGVG�
guide to risk management, international payments and currency management, 
DQPFU�CPF�IWCTCPVGGU��ETGFKV�KPUWTCPEG�CPF�VTCFG�ƓPCPEG��-QICP�2CIG�2WDNKUJ-
GTU�

*QNG��#��4��
�������5OCNN�UCORNG�RTQRGTVKGU�QH�VGUVU�HQT�JGVGTQUEGFCUVKEKV[�KP�VJG�
EQPFKVKQPCN�NQIKV�OQFGN��'EQPQOKEU�$WNNGVKP���
����������

*QW��,���9CPI��%��CPF�.WQ��5���������*QY�VQ�KORTQXG�VJG�EQORGVKXGPGUU�QH�FKUVTKD-
WVGF�GPGTI[�TGUQWTEGU�KP�%JKPC�YKVJ�DNQEMEJCKP�VGEJPQNQI[��6GEJPQNQIKECN�(QTG-
ECUVKPI�CPF�5QEKCN�%JCPIG�������R���������JVVRU���YYY�GWTQOQPG[�EQO�CTVKENG�
D�DR[TR�J�I����ECP�DNQEMEJCKP�ƓIJV�VTCFGƓPCPEG�EQOOQFKVKGU�HTCWF!EQR[-
rightInfo=true

*[XȓTKPGP��*���4KUKWU��/��CPF�(TKKU��)���������#�DNQEMEJCKP�DCUGF�CRRTQCEJ�VQYCTFU�
QXGTEQOKPI�ƓPCPEKCN�HTCWF�KP�RWDNKE�UGEVQT�UGTXKEGU��$WUKPGUU���+PHQTOCVKQP�5[U-
VGOU�'PIKPGGTKPI������RR���������

+DTCJKO��+�#���6TWD[��,��)QXGTPCPEG�KP�VJG�GTC�QH�$NQEMEJCKP�VGEJPQNQI[�KP�3CVCT��C�
TQCFOCR�CPF�C�OCPWCN�HQT�6TCFG�(KPCPEG��,�$CPM�4GIWN��������ť����
������

+QCPPQW��+��CPF�&GOKTGN��)���������$NQEMEJCKP�CPF�UWRRN[�EJCKP�ƓPCPEG��C�ETKVKECN�
NKVGTCVWTG�TGXKGY�CV�VJG�KPVGTUGEVKQP�QH�QRGTCVKQPU��ƓPCPEG�CPF�NCY��,QWTPCN�QH�
$CPMKPI�CPF�(KPCPEKCN�6GEJPQNQI[���
����RR��������

,CPG�-QTKPGM���,GCP�.G�%QEIWKE���2CVTKEKC�5QWTFKP��������Ŭ6JG�#XCKNCDKNKV[�CPF�
%QUV�QH�5JQTV�6GTO�6TCFG�(KPCPEG�CPF�KVU�+ORCEV�QP�6TCFG�ŭ�1'%&�6TCFG�2QNKE[�
2CRGTU�����1'%&�2WDNKUJKPI�

,GUUGN��$��CPF�&K%CRTKQ��#���������%CP�DNQEMEJCKP�OCMG�VTCFG�ƓPCPEG�OQTG�KPENW-
UKXG!��,QWTPCN�QH�(KPCPEKCN�6TCPUHQTOCVKQP������RR�������

-CODNG��5���)WPCUGMCTCP��#��CPF�#TJC��*���������7PFGTUVCPFKPI�VJG�$NQEMEJCKP�
VGEJPQNQI[�CFQRVKQP�KP�UWRRN[�EJCKPU�+PFKCP�EQPVGZV��+PVGTPCVKQPCN�,QWTPCN�QH�
2TQFWEVKQP�4GUGCTEJ����
����RR�����������

-JCNKN��/�#���-GTDCEJG��.��CPF�'N�1OTK��#���������&KIKVK\KPI�6TCFG�(KPCPEG�7UKPI�
$NQEMEJCKP�6GEJPQNQI[�+NNWUVTCVKQP�QH�.GVVGT�QH�%TGFKV�2TQEGUU�����

-KXKGV��,��(��
�������1P�VJG�4KIQWT�QH�5QOG�/KUURGEKƓECVKQP�6GUVU�HQT�/QFGNNKPI�
&[PCOKE�4GNCVKQPUJKRU��6JG�4GXKGY�QH�'EQPQOKE�5VWFKGU����
�������ť����



-QTKPGM��,���.G�%QEIWKE��,��CPF�5QWTFKP��2���������6JG�CXCKNCDKNKV[�CPF�EQUV�QH�UJQTV�
VGTO�VTCFG�ƓPCPEG�CPF�KVU�KORCEV�QP�VTCFG�

-QYCNUMK��/KEJC��CPF�.GG��<��9��;��CPF�%JCP��6QOO[�-��*��
������Ũ$NQEMEJCKP�
6GEJPQNQI[�CPF�6TWUV�4GNCVKQPUJKRU�KP�6TCFG�(KPCPEG�ũ��6GEJPQNQIKECN�HQTGECUVKPI�
��UQEKCN�EJCPIG���������R���������

-UJGVTK��0�����������$NQEMEJCKPũU�TQNGU�KP�OGGVKPI�MG[�UWRRN[�EJCKP�OCPCIGOGPV�
QDLGEVKXGU��+PVGTPCVKQPCN�,QWTPCN�QH�KPHQTOCVKQP�OCPCIGOGPV������RR�������

/GPFKEKPQ��%���0KMQNQX��-���5WCTG\��,��CPF�5WRGTC��&���������$CPM�ECRKVCN�KP�VJG�UJQTV�
CPF�KP�VJG�NQPI�TWP��,QWTPCN�QH�/QPGVCT[�'EQPQOKEU�������RR�������

/K\QP��)��'�����*GPFT[��&��(��
�������#P�'ORKTKECN�#RRNKECVKQP�CPF�/QPVG�%CTNQ�
#PCN[UKU�QH�6GUVU�QH�&[PCOKE�5RGEKƓECVKQP��6JG�4GXKGY�QH�'EQPQOKE�5VWFKGU��
��
������ť���

/QTG��&��CPF�$CUW��2���������%JCNNGPIGU�QH�UWRRN[�EJCKP�ƓPCPEG��#�FGVCKNGF�UVWF[�
CPF�C�JKGTCTEJKECN�OQFGN�DCUGF�QP�VJG�GZRGTKGPEGU�QH�CP�+PFKCP�ƓTO��$WUKPGUU�
2TQEGUU�/CPCIGOGPV�,QWTPCN����
����RR���������

/QTTKU��,COKG�.���Ŭ6TCFG�(KPCPEKPI�KP�'OGTIKPI�/CTMGVUŭ�
�������5GPKQT�6JGUGU��
�����JVVRU���UEJQNCTEQOOQPU�UE�GFW�UGPKQTAVJGUGU����

1ũ0GKNN��&��
�������%CP�DNQEMEJCKP�ƓIJV�VTCFG�ƓPCPEG�EQOOQFKVKGU�HTCWF!�4GVTKGXGF�
from

2CTTC�/Q[CPQ��,��CPF�4QUU��1���������-;%�QRVKOK\CVKQP�WUKPI�FKUVTKDWVGF�NGFIGT�
VGEJPQNQI[��$WUKPGUU���+PHQTOCVKQP�5[UVGOU�'PIKPGGTKPI������RR���������

4COCEJCPFTCP��5���2QTVGT��,���*CPURCN��4��CPF�*CTYQQF��-��
�����Ũ'XQNXKPI�6TCFG�
(NQYU�CPF�6TCFG�%QTTKFQTU��4GEQPƓIWTCVKQP�QH�)NQDCN5WRRN[�%JCKPU�CPF�5QWTEKPI�
2CVVGTPUũ��KP�#��4��/CNCMGV��&��

4KUKWU��/��CPF�5RQJTGT��-���������#�DNQEMEJCKP�TGUGCTEJ�HTCOGYQTM��9JCV�YG�
FQPũV��
MPQY��YJGTG�YG�IQ�HTQO�JGTG��CPF�JQY�YG�YKNN�IGV�VJGTG��$WUKPGUU���KPHQTOCVKQP�
U[UVGOU�GPIKPGGTKPI������RR���������

5EJOKFV�'KUGPNQJT��6KO��
�������6QYCTFU�C�VJGQT[�QH�VTCFG�ƓPCPEG��,QWTPCN�QH�+P-
VGTPCVKQPCN�'EQPQOKEU������KUUWG����R���������

5EJOKV\��,��CPF�.GQPK��)���������#EEQWPVKPI�CPF�CWFKVKPI�CV�VJG�VKOG�QH�DNQEMEJCKP�
VGEJPQNQI[��C�TGUGCTEJ�CIGPFC��#WUVTCNKCP�#EEQWPVKPI�4GXKGY����
����RR���������

5WNNKXCP��%��CPF�$WTIGT��'���������'�TGUKFGPE[�CPF�DNQEMEJCKP��EQORWVGT�NCY���UG-
EWTKV[�TGXKGY����
����RR���������



5XCNGT[F��*��CPF�8NCEJQU��,���������(KPCPEKCN�OCTMGVU��VJG�RCVVGTP�QH�KPFWUVTKCN�
URGEKCNK\CVKQP�CPF�EQORCTCVKXG�CFXCPVCIG��'XKFGPEG�HTQO�1'%&�EQWPVTKGU��'WTQ-
RGCP�'EQPQOKE�4GXKGY����
����RR���������

5YCP��/���������$NQEMEJCKP�VJKPMKPI��6JG�DTCKP�CU�C�FGEGPVTCNK\GF�CWVQPQOQWU�
EQTRQTCVKQP�=EQOOGPVCT[?��+'''�6GEJPQNQI[�CPF�5QEKGV[�/CIC\KPG����
����RR����
���

6TWD[��,QP�/��CPF�&CJFCN��#PFTGY�/��CPF�%CWFGXKNNC��1TKQN��)NQDCN�$NQEM-
EJCKP�DCUGF�6TCFG�(KPCPEG�5QNWVKQPU��#PCN[UKU�QH�)QXGTPCPEG�/QFGNU�CPF�+ORCEV�
QP�.QECN�.CYU�KP�5KZ�,WTKUFKEVKQPU�
��������)NQDCN�,QWTPCN�QH�%QORCTCVKXG�.CY��
��
��������������

9CPI��;���*CP��,�*��CPF�$G[PQP�&CXKGU��2���������7PFGTUVCPFKPI�DNQEMEJCKP�VGEJ-
PQNQI[�HQT�HWVWTG�UWRRN[�EJCKPU��C�U[UVGOCVKE�NKVGTCVWTG�TGXKGY�CPF�TGUGCTEJ�
CIGPFC��5WRRN[�%JCKP�/CPCIGOGPV��#P�+PVGTPCVKQPCN�,QWTPCN����
����RR�������

9TCII��'��
�������(KPVGEJ�ƓTO�HQTOU�DNQEMEJCKP�EQPUQTVKWO�CICKPUV�VTCFG�ƓPCPEG�
HTCWF��4GVTKGXGF�HTQO�JVVRU���YYY�IVTGXKGY�EQO�PGYU�ƓPVGEJ�ƓPVGEJ�ƓTO�
HQTOUDNQEMEJCKP�EQPUQTVKWO�CICKPUV�VTCFG�ƓPCPEG�HTCWF�

9TKIJV��&�%�5���������$KVEQKP��#�RGGT�VQ�RGGT�GNGEVTQPKE�ECUJ�U[UVGO��#XCKNCDNG�CV�
5540���������

<JGPI��<���:KG��5���&CK��*���%JGP��:��CPF�9CPI��*���������,WPG��#P�QXGTXKGY�QH�DNQEM-
EJCKP�VGEJPQNQI[��#TEJKVGEVWTG��EQPUGPUWU��CPF�HWVWTG�VTGPFU��+P������+'''�KPVGT-
PCVKQPCN�EQPITGUU�QP�DKI�FCVC�
$KI&CVC�EQPITGUU��
RR�����������




