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Tom tat:

Nganh khai thdc M6 déng gop mot vai tro quan trong trong nén kinh té toan ciu bang viéc cung
cdp cdc nguon tai nguyén quan trong nhu than, dau md, khi dot va quing kim logi. Tuy nhién, qudn
Iy chudi cung ttng trong nganh nay doi mét vdi nhiéu thich thitc do tinh phitc tap va da dang ciia qud
trinh khai thic M. Vi nhitng thdch thitc nay, cong nghé chudi khoi (blockchain) da xudt hign nhu
mot gidi phdp tiém ning. Bang cdch st dung phuong phdp thu thip thong tin, phin tich va danh gid
tir cidc nguon diang tin cdy nhu bai bio khoa hoc, bdo cdo nghién citu, trang web chuyén nganh va tai
ligu tham khdo, bai bdo nay thé hi¢n cdi nhin tong quan vé tinh hinh nghién cttu va tng dung ciia cong
nghé blockchain trong qudn Iy chudi cung tng nganh khai thac mé trén toan ciu. Qua dé, nhém tdic
gid riit ra két lugn vé nhing loi thé tiém ning va thiach thitc ma cong nghé blockchain mang lai trong
vigc qudn 1y chudi cung ting trong nganh khai thic Mo.

Tt khéa: blockchain, supply chain, mining supply chain management.

SOME ISSUES ABOUT APPLYING BLOCKCHAIN
TECHNOLOGY IN MINING SUPPLY CHAIN
MANAGEMENT IN THE WORLD

Abstract:

The mining industry plays a crucial role in the global economy by providing essential resources
such as coal, oil, gas, and metal ores. However, supply chain management in this industry faces
numerous challenges due to the complexity and diversity of the mining process. Blockchain technology
has emerged as a potential solution in response to these challenges. By utilizing information gathering,
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analysis, and evaluation methods from reliable sources such as scientific articles, research reports,

industry websites, and reference materials, this article presents an overview of blockchain technology’s

research and application status in the supply chain management of the mining industry worldwide.
Keywords: blockchain, supply chain, mining supply chain management.

1.Datvan de

Trong bdi canh nén kinh té toan cau phét trién, nganh cong nghiép khai thac
md dong vai tro cuc ky quan trong trong viéc cung cAp cac ngudn nguyén vat liéu
thiét yéu nhu than da, ddu mo, khi dét, quang kim loai,... cho nhiéu nganh san xuat
khac. Theo théng ké cia World Bank, 2020, nganh khai thac chiém khoang 25%
GDP toan cau va cung cap khoang 60% nang luong tiéu thu trén thé gisi. Tuy nhién,
bén canh nhitng dong gop tich cuc, hoat dong khai thac va quan ly chudi cung tng
ctia nganh ciing dang d6i mat véi khong it thach thic.

Do quy trinh khai thac dién ra rong khap, phtc tap, lién quan dén nhiéu bén
tham gia nén viéc gidm sét, theo d6i ngudn gbc khodng san tir khi khai thac cho dén
khi tiéu thu 1a v6 cing khé khan. Thiéu tinh minh bach dé dan dén tinh trang lau,
gian 1an va anh hudng xdu dén nganh va moéi trudngg (Cerny va cac cong sy, 2021).

Trong qué trinh khai thac va cung tng, ton tai mot su tach biét va su phu thudc
gitta cdc Mé va ngudi tieu dung cudi cting do lién quan dén céc thiét bi, co s& ha
tang va phuong tién khac nhau nhu may dao, xe tai, nha may ché bién, kho du tri,
duong sat, cAng, tau,.... Dé quan 1y hiéu qua mang ludi cung tng phtc tap, can xac
dinh va trién khai cac quy trinh hoat dong t6i wu. Cac nha quan ly va hoc gia dang
ngay cang tap trung phat trién cac phuong phap quan ly chudi cung tng mo tién
tién (Mine Supply Chain Management - MSCM) (Zeng va cac cong s, 2021).

Nham vugt qua nhitng thach thtic va nang cao hiéu qua ctia chubi cung tng,
da c6 nhiéu nghién ctru vé cac cudc cach mang cong nghé nham tao ra su ph6i
hop va hgp tac hiéu qua gitta cac doanh nghiép. Trong d6, thdi gian gan day, viéc
stt dung cong nghé blockchain da trd thanh mot giai phap tién tién va hia hen,
gitip ddm bao tinh minh bach va kha nang truy xut ngudn gbc chinh xac trong
chudi cung tng cho ca cong ty va ngudi dung cudi (Lin va cac cong su, 2022;
Olleros & Zhegu, 2016).

Tuy nhién, mac du cong nghé blockchain da dugc ap dung va nghién ctru trong
nganh khai thdc Mo trén mot sO mit, nhung viéc trién khai rong rai va tich hop né
vao cac hé théng hién c6 van con gap nhiéu thach thitc. Cac van dé vé ky thuat, tinh
kha thi, chi phi trién khai, nhan Iyc van hanh,... cAn dugc nghién cttu, danh gia ky
luong. (Graham, 2022).
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Chinh vi vy, nghién ctru ndy nham muc dich thu thap, phan tich cac thong tin
tlt cac ngudn tin cdy nhu cac nghién cu khoa hoc, béo cdo dé dua ra cai nhin khéi
quat vé tinh hinh tng dung cong nghé blockchain trong quan 1y chudi cung tng
khai thdc mé trén pham vi toan cau. Qua d6, chi ra nhitng uu diém, tiém nang cing
nhu nhing théch thic, han ché can khic phuc dé blockchain c6 thé trd thanh giai
phap cong nghé dot pha cho hoat dong quan tri chudi cung ting hiéu qua va minh
bach trong tuong lai.

CAu tric ctia bai bdo gdm cac phan chinh: Phan 1 m& dau téng quan vé tinh
hinh nganh khai thadc mé va nhu cau cai thién quan ly chudi cung ng. Phan 2 diém
qua mot sd nghién ctru, ting dung tiéu biéu ctia blockchain trong linh vyc nay. Phan
3 phan tich nhitng uu nhuogc diém, thach thitc va co hdi khi 4p dung blockchain.
Phan 4 la phan thao luan va cubi cling 1a phan két luan.

2. Blockchain trong quan ly chuoi cung ing khai thac Mé trén thé giéi

Trong vai ndm trd lai day, nhiéu tdp doan khai thac hang dau thé gigi nhu
Barrick Gold, BHP Billiton, De Beers... da bat dau trién khai cac thi diém va du an
ung dung cong nghé blockchain. Céac giai phap nay cho phép theo doéi chat che
nguodn gdc, xut xtt ctia cac loai khodng san, tit ltic khai thac tai cdc mé cho dén khi
van chuyén, ché bién va phan phdi dén tay ngudi tiéu ding. Diéu nay gép phan
nang cao tinh minh bach, chéng gian 1an va ting long tin cho khach hang ddi voi
san pham. Bén canh do, viéc ting dung blockchain con hd trg cai thién hiéu qua
hoat dong thong qua viéc giam thiéu chi phi giao dich, rat ngan thai gian xt 1y,...
(Vinay Hirakki, Debaprasad Chakravorty, 2020).

Cac truong hop tng dung & trén cho thay vai tro ctia cac hé théng blockchain
trong viéc xac dinh, truy tim va theo doi thong tin lién quan trong quan ly chudi
cung ting khai thac Mo. Cac hé théng dam bao rang di liéu dugc chia sé theo cach
chdng gid mao va cac bén lién quan c6 thé truy cap dugc, diéu nay gitip c6 thé theo
déi san pham trén nhiéu tang ctia chudi cung tng.

V6i nhitng lgi ich va tiém ndng do6, cac nghién ctru vé ng dung blockchain
trong quan ly chudi cung tng nganh khai thac ciing dugc quan tim. Téng quan vé
cac phét hién va han ché chinh trong cac nghién cttu vé cong nghé Blockchain trong
chudi cung ting khai thac Md da dugc trinh bay trong Bang 1.
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Bang 1: Nghién citu Blockchain trong chudi cung trng khai thac Mo

Nghién ctru

Nhirng phat hién chinh

Han che

Kshetri (2022)

Phan tich mot sé du an ung dung
blockchain tiéu biéu dé chi ra vai
tro ctia cong nghé nay trong viéc cai
thién chudi cung ting khai thac mo.

Thiéu mot khuon khd
toan dién va c6 hé théng
dé trién khai blockchain
trong linh vuc nay.

Kapoor va
cOng su (2022)

Tim ngudn cung tng cb trach
nhiém trong nganh khai thac va
truy xuat nguén géc.

Thiéu nghién ctu vé
khai thac trong nganh.

Mugurusi &;
Ahishakiye (2022)

St dung blockchain dé tao minh
bach va truy xuat ngudn gbc trong
cong ty khai thac quy moé nho.

Thiéu nghién ctru toan
dién vé nganh khai thac
mo ¢ Cong hoa Dan chu
Congo.

Liu va cong su
(2022)

Pé xuat mo hinh tai trg cac khoan
phai thu than dua trén blockchain
dé cai thién tinh hinh tai chinh.

Chi khdm phd mot khia
canh cta hé théng tai
chinh trong chudi cung
ting nganh than, thiéu
phan tich toan dién.

Calvao &;
Cung thu (2021)

Chtng nhan ky thuat sb va truy
xuat ngudn gbc dé ting tinh bén
ving

Thieu khuén kho va cach
tiep can hé thong.

Batwa va cOng su
(2021)

Stt dung blockchain dé theo doi
tinh bén viing va cung cip thong
tin trong nganh cong nghiép kim
loai.

Thiéu khuon kho va cach
tiep can hé thong.

Hastig &; Sodhi
(2020)

Nghién ctru va cung cadp mot mo
hinh do ludng mdéi cho cong viéc
thuc nghiém truy xuat ngudn gbc
trong cac nganh cong nghiép khai
thac carbon va dugc pham.

Nghién cdu mdi mang
tinh goi ¥ va van con &
giai doan dau, thiéu mot
khuon kho toan dién dé

thuc hién.

Nhin chung, cadc nghién cttu nay da dua ra cai nhin ban dau veé tiém nang ctaa

blockchain trong chudi cung ttng khai thdc md, nhung con thiéu cac nghién cttu cu

thé va kham phad toan dién vé nganh nay.
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3. Loi thé tiém nang va thach thic khi iing dung blockchain trong
quan ly chuoi cung iing khai thac M6

Loi thé tiém ning

Viéc st dung blockchain trong nganh khai thac Mé mang lai nhiéu 1gi ich quan
trong cho chudi cung tng toan cau. Bang cach ghi lai thong tin trén blockchain, tir
nha san xuét dén nguoi st dung cudi cling, cac thong tin vé tiéu dé, thudc tinh ky
thuat, méi truong, xa hoi va quy dinh c6 thé dugc theo doi. Cong nghé nay cung
cap céac lgi ich cu thé nhu sau (Vinay Hirakki, Debaprasad Chakravorty, 2020):

< Kiém toan truy nguyén (Audit Trails): Blockchain tao ra mot 16 trinh minh
bach va an toan cho qua trinh kiém toan, gitip gidm sat qua trinh san xuAt tir giai
doan ché tao dén san pham cubi cing nhu kim cuong, vonfram, thiéc va coban.

% Tinh bén vitng (Sustainability): Cong ty khai thac stt dung blockchain dé ghi
lai chi tiét vé ngudn gbc va tudi tho ctia hang héa, ddm bao su an tdm cho khach
hang va tranh ngudn khoang san tir cic khu vuc xung dot hodc cé tiéu chudn moi
trudng thap.

» Theo déi cac bd phan: Blockchain gitip theo d6i cac phu tiing thay thé va lich
bdo tri cho thiét bi khai thac di dong, dong thoi gidm st dung gidy to va tang tinh
chinh xéc trong yéu cau ky thuat va an toan.

% Ho so va giao dich khac: Blockchain c6 thé duy tri cac loai hd so khac nhu
thuyén chuyén nhan sy, van chuyén vat liéu va giao dich tai chinh, gitip tao ra hop
dong thong minh.

% Truy suat ngudn gbc khoang san (Chain of Custody - CoC): Blockchain cung
cap kha nang truy xuat nguon gboc khoang sdn va nang cao hiéu qua chudi cung
ting thong qua tinh bat bién, kiém soét phi tap trung, chia sé thong tin ma héa, kha
nang mo rong va gidm chi phi (RCS Global, 2017).

Vi nhitng lgi ich ctia minh, cong nghé blockchain da dugc cong nhén va danh
gia cao trong nganh khai thac va hién nay céc cong ty toan cau dang nhanh chéng
trién khai nhu mot cong nghé tuong lai.

Thdch thirc

Cac nghién ctru va dy an da chi ra tiém nang ctia cong nghé blockchain trong
chudi cung ting nganh khai thac, tuy nhién, véi tinh méi mé ctia cong nghé nay va
viéc chua c6 nhiéu thu nghiém trong linh vuc khai thac khodng san va kim loai, van
con mot s6 thach thitc tiém an khi trién khai nhu (Kapoor va céc cOng su, 2022; RCS
Global, 2017):

% Su dong thuan: 1a mot yéu tb quan trong trong hé théng chudi khdi, nhung



288 KY YEU HOI THAO

dat duoc thda thudn vé tiéu chuin san xuat va thong tin CoC 1a mot thach thic
trong mot nganh ¢ rui ro va nhu cau thi trudng da dang nhu vay.

< Thach thac ky thuat lién quan dén nhap liéu: Viéc dao tao nguoi dung va
kiém soét dit lieu kém chét lugng c6 thé gay trd ngai cho blockchain. Tuong tu, viéc
xac thuc thong tin ciing gap kho khan, ngoai ra blockchain khong thé ngan chan
viéc nhap thong tin sai léch c6 chu y.

< Nhu cau kiém todn: Ca yéu cau dong thuan va thach thic ky thuat khong
thé dugc giai quyét hoan toan bang blockchain. Do d6, nhu cAu ddm bao dit liéu tir
bén ngoai va sdn xuat c6 trach nhiém van can ton tai.

< Cham s6 héa hé théng CoC: Nghién ctru da chi ra rang viéc chuyén d6i hé
théng CoC tir gidy to sang co s& dit liéu ky thuat sb c6 thé méat thoi gian dai.

< Théch thtc tong hgp va xtt Iy trong nganh khodng san: Viéc kiém sodt cac
diém tap két, pha tron va x ly phtc tap tuy thudc vao loai khoang san va kim loai
c6 thé gay kho khan.

+ Chi phi cao ctia hé théng blockchain: Trién khai mot hé thong blockchain sé
yéu cau céac chi phi nhu phi giao dich, chi phi luu trit dit liéu va chi phi van hanh.

# Ung dung ctia blockchain vin dang trong giai doan dau va dang tiép tuc
duogc tha nghiém: Cac nghién ctru hién tai chi gidi thiéu viéc st dung blockchain
dé truy xuat ngudn gdc khoang sdn. Tuy nhién, nganh nay dat ra nhitng thach thic
riéng biét va phtc tap hon, yéu cau thém nghién ctru dé 4p dung blockchain mot
cach hiéu qua.

4.Thao ludn va hudng nghién ciru

Nganh khai thac hién dai cAn linh hoat va tiép thu cong nghé méi dé xay dung mot
hé sinh thai bén viing. Blockchain, mot cong nghé s6 cai phan tan, c6 tiém nang thay
d6i co sd ha ting kiém todn va theo d6i trong chudi cung ting khoang san (Kapoor va
céc cong sy, 2022). Mang chudi cung ting dua trén blockchain cung cip mat do mang
cao va thong tin dugc chitng minh boi nhiéu bén, tao diéu kién thuan 1oi cho viéc theo
d6i va tang cudng sy tin cdy trong chubi cung ting khai thac (Vella, 2020).

Tuy nhién cho dén nay, viéc 4p dung cong nghé blockchain trong chudi cung
ting van dang & giai doan ban dau va con rét it nghién cttu dugc cong bd, dic biét 1a
trong nganh khai thac M. Tat ca cac nghién cttu cho dén nay déu dén tir cac cong
ty cong nghé 16n trong nganh nhu IBM, va vé mat hoc thuat, nghién ctru kham pha
cht yéu dén tir Khoa Xa hoi hoc, Nhan van hodc Kinh doanh. Dé c6 mot giai phap
toan dién cho phat trién quan Iy chudi cung ting khai thac Mo, cadc nha nghién ctru
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ky thuat khai thac can phai tham gia, diéu nay sé md ra mot cudc cach mang mdi,
noi cdc cong ty khai thac sé budc phai 4p dung cic phuong phép hiéu qua nhat
khong chi khong c6 xung dot vé ban chat ma con khuyén khich khai thac xanh va
bén vitng, vita kha thi vé mat kinh té va vira khong phai tra gid bang su an toan va
phuc lgi cia nguoi dan (Kapoor va cac cong su, 2022).

Hon nita, dé trién khai va thuc hién thanh cong trong tuong lai, can tién hanh
nhiéu nghién cttu dién hinh va phan tich dinh lugng hon vé chubi cung ting trong
nganh khai thac Mé va khodng san khi 4p dung cong nghé blockchain (Batwa va cac
cong sy, 2021). Ngoai ra, cac nghién ctru tuong lai c6 thé tién hanh so sanh chi tiét hon
gifta céc giai phap blockchain va non-blockchain vé chi phi va cac yéu t6 khac, dong
thoi xem xét mbi quan hé gitta cac ddc diém ctia nguoi tieu ding va phan tng ctia
ho dbi véi cdc mat hang dugc truy vét dua trén cong nghé blockchain (Kshetri, 2022).

Mic du blockchain khong phai 1a gidi phap toan dién cho tt ca cac van dé quan
ly chudi cung tng trong khai thac Md va khodng san, va con nhiéu thach thic khi
trién khai, nhung loi ich ma nén tang di liéu chudi khdi mang lai cho tinh minh
bach va kha nang truy xuat ngudn gdc trén chudi cung tng la rat dang ké. Cong
nghé nay khong chi khuyén khich su chiu trach nhiém trong san xuat ma con xay
dung niém tin gitta cac dbi tac tit ngudn gbc dén tiéu ding, dong thoi giam thoi
gian va chi phi giao dich. Vi vay, viéc 4p dung blockchain trong cac hé thong chubi
cung ng ctia nganh khai thac Md c6 nhiéu tiém nang, gitp khac phuc nhiing
nhugc diém, kém hiéu qua ctia cic phuong phap quan Iy truyén thong hién tai.

5. Két luan

Bai bdo nay tién hanh nghién ctru cdc du an va tai liéu lién quan dén viéc ap
dung cong nghé blockchain dé cai thién quan Iy chudi cung ting trong nganh khai
thac mé trén toan cau. Két qua cho thay, cong nghé blockchain c6 kha ning déang ké
dé cai thién tinh minh bach va truy xuat ngudn gbc san phdm mo, tir d6 mang lai
thong tin chinh xac cho nguoi tiéu ding vé ngudn gdc va quy trinh san xuét. Diéu
nay gitp tang hiéu qua va gidm thiéu rui ro trong chudi cung tng, tir quan Iy van
chuyén cho dén kiém tra chat lugng sdn pham. Tuy nhién, viéc ap dung cong nghé
blockchain trong nganh nay van ddi mat véi nhiéu thach thic. Doi hdi su hop tac
va tham gia ctia cdc bén trong chudi cung tng, cling véi viéc xac dinh tiéu chudn
va quy dinh r6 rang. Ngoai ra, viéc quan 1y dit liéu va bao mat cting la nhitng thach
thitc cAn dugc gidi quyét dé tan dung toan bd tiém nang ctia cong nghé nay. Trong
tuong lai, viéc tiép tuc nghién ctru va phat trién cong nghé chudi khdi, khac phuc
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cac thach thtc trong quan ly chudi cung tng khai thac Mo, sé mang lai déng gop
quan trong cho sy tién bo va cai thién chat lugng quan ly trong nganh khai thac mo,
dong thoi thic day su phat trién bén viing ctia nganh nay.
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