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Tém tit

Chuyén doi s6 la con dwong nhanh nhat, hiéu qua nhat dé dat dén nén néng nghiép
bén vitng va ky nguyén néng nghiép méi — “Nong nghiép 4.0”. Bén canh nhitng tiém néng
manh mé, chuyén doi sé trong néng nghiép dang doi mdt voi nhiéu thdch thire nhw co s6 vt
chat, ha tang céng nghé sé6 va nguon nhdn e véi ndng lee sé thdap. Bai viét phdn tich
nhitng loi ich, thdach thite co ban ciia chuyén doi sé va gidi thiéu mét sé giai phdp cong
nghé hang dau trong linh viee nong nghiép.
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Abstract

Digital transformation is the fastest and most effective way to achieve sustainable
agriculture and towards the new era of “Agriculture 4.0”. Besides the strong potentials,
digital transformation in agriculture is facing many challenges such as financial resources,
digital technology infrastructure and human resources with low digital competencies. The
paper analyzes some fundamental benefits and challenges of digital transformation and
introduces some priority technology solutions in the agricultural sector.

Key words: digital transformation, digital technology, agriculture 4.0, digital
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1. Pit vain dé

Cac qubc gia dang thuc day chuyén dbi sd & tat ca cac linh vuc va nong nghiép
khong phai 1a ngoai 1€. Nganh nong nghi¢p dang hudng tdi mot ky nguyén nong nghiép mai
goi 12 “Noéng nghiép 4.0” nho cac cong nghé sb méi ndi nhu Internet van vat, dién toan
dam may, dir li€u 16n, tri tu¢ nhan tao, hé théng hd tro ra quyét dinh... Khong thé phu nhan
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strc manh cia cong nghé sé va nhiing loi ich cua né da lam thay d6i nén noéng nghiép cua
nhiéu quéc gia. Tuy nhién, nganh néng nghi¢p ciling dang gap phai nhitng thach thirc 16n
trong qué trinh chuyén d6i s6 nhu ngudn tai chinh, ha ting céng nghé sb, ngudn nhan lyc. ..
Xac dinh 15 nhiing thach thirc va Iya chon cong nghé sb phu hop dugc xem la chia khoa
thanh cong ctia qué trinh chuyén ddi sé trong linh vic néng nghiép.

2. Khai niém chuyén ddi s6 trong linh vire ndng nghiép

Chuyén déi sb 1a khai niém xac dinh qua trinh tim kiém cac giai phap cho nhu cu
x4 hoi va cac nganh véi sy tich hop cua cong nghé sb, theo d6 1a sy phat trién, thay d6i cua
quy trinh lam vi¢c va van hdéa (Dayioglu, M. A., & Turker, U. (2021). “Digital
transformation for sustainable future-agriculture 4.0: a review”. Journal of Agricultural
Sciences, 27(4), 373-399.), 1a qua trinh thay ddi cong nghé co ban va lién tuc, trong do s6
héa va sd hoa tang theo thoi gian (0). Theo Bo Théng tin va Truyén théng Viét Nam,
chuyén dbi s6 1a qua trinh thay d6i tong thé va toan dién ciia ca nhan, t6 chirc vé cach sbng,
cach 1am viéc va phuong thuc san xudt dua trén cac cong nghé sd. Trong khi d6, Microsoft
cho réng, chuyén doi sb 1a viée tu duy lai cach thtic cac td chirc tap hop moi nguoi, dir li¢u
va quy trinh dé tao nhiing gid tri moi.

Trong linh vuc néng nghiép, chuyén doi ky thuét s 1a mot cong cu giup giam thiéu
su phuc tap ciia nén nong nghiép s dang dién ra, mang dén co hoi tao ra gia tri nong
nghi¢p (Franga, S.R., Ziviani, F., & Muylder, C. F. (2020). “Agricultural digitalisation and
digital transformation: the future of agricultural competitive excellence in the 4.0
Environment”. Brazilian Journal of Development, 6(2), 7240-7260.. Chuyén dbi sé duoc
mo ta nhu mdt phuong ti€n phuc hdi hoat dong kinh doanh va nang cao hiéu qua, tinh bén
vitng thong qua nhitng d6i méi trong cung cap san pham va dich vu nong nghiép.

O Viét Nam, nong nghiép 1a mot trong 8 linh vuc wu tién trong Chuong trinh
chuyén doi s6 qudc gia. Noi dung trong tim cua chuyén ddi sb trong linh vuc ndng nghiép
(Thu tuéng Chinh phi (2019), Quyét dinh 749/0D-TTg ngay 03/06/2020 phé duyét
“Chirong trinh Chuyén déi sé quoc gia dén nam 2025, dinh hwéng dén nam 2030 bao
gom:

(1) Phat trién nong nghiép cong nghé cao theo huéng chi trong nong nghiép thong
minh, néng nghiép chinh xac, ting ty trong cuia nong nghiép cong nghé s trong nén kinh té.

(2) Thyc hién chuyén ddi s6 trong nong nghiép phai dua trén nén tang dit liéu. Tap
trung x4y dung cac hé théng dir liéu 16n cua nganh nhu vé dat dai, cay trong, vat nudi, thiry
san. Xay dung mang ludi quan sat, giam sat tich hgp trén khong va mat dét phuc vu cac
hoat dong ndéng nghiép. Thic ddy cung cip thong tin vé méi truong, thoi tiét, chat luong dat
dai dé nguoi ndng dan nang cao nang suit va chét luong cdy trong, hd tro chia sé cac thiét
bi néng nghiép qua cac nén tang sd.

(3) Ung dung cong nghé sé dé tu dong héa cac quy trinh san xuat, kinh doanh; quan
ly, giam sat ngudn gdc, chudi cung ing san pham, bao ¢am nhanh chéng, minh bach, chinh
xac, an toan, v€ sinh thuc phém. Xem xét thir nghiém trién khai sang kién “Mdi néng dan la
mot thuong nhan, mdi hop tac xd 1a mot doanh nghiép tng dung céng nghé s6” véi muc
tiéu mdi ngudi nong dan dugc dinh hudng, dao tao tmg dung cong nghé sb trong san xuét,
cung cap, phan phdi, du bao (gia, thoi vy, ...) néng san, diy manh phat trién thuong mai
dién tu trong nong nghiép.
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(4) Thyc hién chuyén d6i sé manh mé trong cong tac quan ly dé co cac chinh sach,
diéu hanh kip thoi phét trién nong nghiép nhu du béo, canh bao thi trudng, quan ly quy
hoach.

3. Loi ich va thach thirc ciia chuyén d6i s6 trong linh vue nong nghiép

Khong thé phu nhan chuyén dbi sé dang mang lai nhidu thay d6i manh mé& trong
linh vuc néng nghiép. Nhidu nghién ciru va thuc tién tai cac qudc gia trén thé gisi dang dan
khiang dinh chuyén d6i s6 1a con dudng nhanh nhat, hiéu qua nhat dé dat dén nén nong
nghiép bén vitng. Theo bao cdo cua FAO va Ngan hang Thé gi6i, chuyén dbi sé c6 thé duoc
sir dung dé giai quyét nhitng thach thic ma ndng nghiép va nong thon dang phai di mat
(Dayioglu, M. A., & Turker, U. (2021). “Digital transformation for sustainable future-
agriculture 4.0: a review”. Journal of Agricultural Sciences, 27(4), 373-399.). Chuyén déi sb
dong gop dang ké vao viée giai quyét cac thach thic bén viing cap bach ciia nganh nong
nghiép (0; McFadden, J., Casalini, F., Griffin, T., & Antén, J. (2022). “The digitalisation of
agriculture: A literature review and emerging policy issues”. https.//oecd-ilibrary.org.
Satpathy, B. (2022). “Digital transformation for sustainable agriculture: a progressive
method for smallholder farmers”. Current Science (00113891), 123(12)., s& 1a budc chuyén
méi nhat c¢6 thé giup dam bao ndéng nghiép dap Gmg nhu cu cia dan sb toan ciu trong
tuong lai (Trendov, M., Varas, S., & Zeng, M. (2019). Digital technologies in agriculture
and rural areas: status report. FAO, Rome..

Sb hoa (theo nghia ctia nganh Cong nghiép 4.0) da thay doi cong viée ctia nong dan
va cach ho trai nghiém nhitng thay ddi tir cong viéc truyén thong hon sang néng nghiép sb
héa (Goller, M., Caruso, C., & Harteis, C. (2021). “Digitalisation in agriculture: Knowledge
and learning requirements of German dairy farmers”. International journal for research in
vocational education and training, 8(2), 208-223Cac cong nghé va ung dung k¥ thuat s6 tao
co hoi cho nong dan hoc hoi kién thirc méi, van dung k¥ thuat hién dai vao san Xuét va tiép
can thi truong toan cau. Cong nghé sé cé tiém ning cach mang hoa ndng nghiép bang cach
gitip nong dan 1am viéc chinh xac, hiéu qua va bén viing hon. Nhitng hiéu biét su sic dua
trén hé thong dir lidu gitp cho viée ra quyét dinh chinh xac trong san xudt va kinh doanh,
tang hiéu suat cong viéc. Py c6 thé 1a yéu té dé thu hat lao dong tré tham gia vao linh vuc
néng nghiép. Cac cong nghé sé cung cap cho nguoi tiéu dung sy minh bach hon vé ngudn
gbc thuc pham ho sir dung. Cong nghé sb mang dén co hoi d6i méi mé hinh kinh doanh
trong chudi gia tri bang cach két ndi nha san xut va ngudi tidu dung theo nhimng cach sang
tao (Khanna, M. (2021). “Digital transformation of the agricultural sector: pathways, drivers
and policy implications”. Applied Economic Perspectives and Policy, 43(4), 1221-1242.
Bén canh do, cong ngh¢ s6 1a chia khoa dé cai thién doi séng vat chét va tinh than cua néng
dan, 1am cho néng thon tré nén hap din, phat trién va bén viing hon; dong thoi giam céc
han ché, kho khan & vung sau, vung xa va cai thién kha nang tiép can cac dich vu (European
Commission (2021). Digital transformation in agriculture and rural areas. OIB..

Bo Hop tac va Phat trién Kinh té Lién bang Duc (BMZ) dang mo rong céac dich vu
tu vin vé cong nghé thong tin va truyén thong (CNTT-TT) trong cong dong nong nghiép,
thiét 1ap viéc st dung céc tng dung cong nghé sé nhu mot tiéu chuan mic dinh trong tat ca
cac du an phat trién nong thon va hd tro sy lan rong ciia chung (Goller, M., Caruso, C., &
Harteis, C. (2021). “Digitalisation in agriculture: Knowledge and learning requirements of
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German dairy farmers”. International journal for research in vocational education and
training, 8(2), 208-223; German Federal Ministry for Economic Cooperation and
Development (BMZ) (2021). Digitalisation in agriculture - Risks and opportunities. Bonn
and Eschborn, Germany.. Tai Tdy Ban Nha, qua trinh chuyén ddi sé ctia nganh nong nghiép
cling dugc cho 1a s& tac dong dang ké dén nang suat, chit lwong san pham, chi phi san xudt,
tinh bén viing va bao vé méi truong (Sadjadi, E. N., & Fernandez, R. (2023). “Challenges
and Opportunities of Agriculture Digitalization in Spain”. Agronomy, 13(1), 259.. S6 hoa s&
trg thanh dong luc chinh cho sy phét trién nong nghiép cua Nga, cho phép dat duoc mot sd
muc tiéu nhdm néng cao nang luc canh tranh cia dit nudc, bao gdm: (1) Tang khdi lugng
va chét luong thu hoach; (2) Tdi uu héa va giam thiéu von dau tu; (3) Giam sic lao dong,
tang nang suat nong nghiép; (4) Giam tic dong co hai dén méi truong; (5) Giam sy phu
thudc cta hiéu qua nong nghiép vao yéu té con nguoi (Vaganova et all, 2020). Qua trinh sb
héa va chuyén ddi sé trong nganh nong nghiép Uc di duoc trién khai trong nhitng thap nién
dau cua thé ky 21 da khang dinh can phat trién va nang cao nang luc s cua lyc luong lao
dong nong nghiép. Thanh tyu ndi bat ctia qudc gia nay 1a (1) Dinh nghia khung ning luc k¥
thuét s6 qudc gia vé luc lwong lao dong nong nghiép Australia; (2) Xac dinh anh huong ciia
cac cong nghé moi ndi s& co ddi voi nang luc cua luc lugng lao dong ndng nghiép trong 10
nam t6i; va (3) Panh gia cic nha cung cap va chuong trinh dao tao hién tai trong cac linh
vuc lién quan dén néng nghiép s6 (KPMG Consulting Skills Impact (Skills Service
Organisation), Faethm (Firm), University of Queensland (2019). Agricultural workforce
digital capability framework.

Bén canh nhiing tiém nang manh mé, chuyén doi sb trong nong nghiép ddi mat véi
nhiéu thach thic. Nhan thirc cia doanh nghiép va nong dan 1a rao can dau tién ddi véi qua
trinh thyuc hién chuyén d6i sé trong nong nghiép. Mot bd phan khong quan tdm nhidu dén
chuyén doi sé, nguoc lai mot by phan khac rit tim huyét vo1 chuyén ddi sb nhung khong
biét bat ddu tir dau va 1am nhu thé nao dé dat hiéu qua.

Co so ha tang k¥ thuat s6 1a diéu kién co ban bao dam qua trinh chuyén d6i sang
nong nghiép s6 thanh cong. Tuy nhién, hi¢n tai co so ha tf”mg k¥ thuat ) phuc vu cho nong
nghiép con bat cap din dén viéc tiép can cong nghé sb va tmg dung vao san xuat, thuong
mai gap nhiéu khé khan, dic biét 1a ¢ cac vung sau, vung xa. Vi¢c thiéu cac hé théng dir
lidu tich hop va cac co so dit lidu 16n 1am han ché ung dung cong nghé thong tin cia cac
doanh nghiép, cac ho san xuat trong san xuat, minh bach vé& ngudn gbc san pham, chia sé
thong tin ...

Céc nén ndng nghiép c6 ti 16 co gidi hoa thap s& ddi mat v6i nhiéu kho khan khi
chuyén sang nong nghi¢p s6. Chuyén ddi sb trong nong nghiép doi hoi sy chuyén ddi rat 16n
d6i voi hé théng canh tac, kinh té nong thon, cong déng va quan ly tai nguyén thién nhién
(Trendov, M., Varas, S., & Zeng, M. (2019). Digital technologies in agriculture and rural
areas: status report. FAO, Rome.. Pay sé& la mot thach thic va doi hoi mot cach tiép can ¢cé
hé théng va toan dién dé dat duoc nhiing loi ich tiém nang déy du.

Ngudn von han ché gy tré ngai cho chuyén ddi sb trong néng nghiép. Ca doanh
nghiép va nong dan déu thiéu ngudn vén dé thuc hién chuyén doi sd. Nganh néng nghiép
khé thu hut ngudn vén dau tu tir nude ngoai. Trong khi d6 doanh nghiép va néng dan khoé
tiép can v6i ngudn von tin dung trong nude. Cac chinh sach hd tro tin dung hd trg nong
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nghiép chua kip thoi, chua phi hop véi thuc té.

Thach thtc 16n nhit d6i voi nganh nong nghiép 1a chit lugng ngudn nhan luc chua
dap ung yéu cau chuyén dbi s6. Nong nghiép thiéu hut doi ngii chuyén mén cao, hiéu biét
vé cong nghé sb dé tiép can va lam chu cic cong nghé tién tién. Nhidu doanh nghiép va
nong dan thiéu hiéu biét vé kinh doanh thuong mai dién tr. Hoat dong san Xudt nong nghiép
phu thudc nhiéu vao nhan luc thu cong, ho co6 tam ly e ngai va kho tiép can voi cong nghé
s6. Ty 1é gia hoa lao dong nganh nong nghiép dién ra nhanh, lao dong tré rdi xa ndng
nghiép s€ khé khan cho vi¢c thuc hi€n muc tiéu chuyén d6i sb. Rao can 16n nhat ngan can
céc bén lién quan trién khai hiéu qua cac giai phap cong nghé sd trong nong nghiép la
nguén nhan lyc cé trinh d¢ va nang luc sb thép (Burra, D. D., Hildebrand, J., Giles, J.,
Nguyen, T., Hasiner, E., Schroeder, K., ... & Kropff, W. (2021). Digital Agriculture Profile:
Viet Nam. FAO..

4. Cac giai phap cong nghé

Céc cong nghé s6 duge giai thich béng cac vi du tng dung nhu Internet van vat,
dién toan dam may, dit liéu 16n, tri tué nhan tao, hé thdng hd tro ra quyét dinh... (Dayioglu,
M. A., & Turker, U. (2021). “Digital transformation for sustainable future-agriculture 4.0: a
review”. Journal of Agricultural Sciences, 27(4), 373-399.; Fountas, S., Espejo-Garcia, B.,
Kasimati, A., Mylonas, N., & Darra, N. (2020). “The future of digital agriculture:
technologies and opportunities”. IT professional, 22(1), 24-28.. Cac hé thong tudi tiéu va
bon phan dya trén Internet van vat giup nang cao hi€u qua cua cac quy trinh tudi ti€u va
giam thiéu thit thoat nudc va phan bon trong cac canh dong noéng nghiép va nha kinh, néng
nghiép dién tu dya trén blockchains va cac giai phap dua trén may bay khong nguoi lai va
robot gitp giam sir dung thudc diét co va thude trir sdu duge xtr Iy mot cach ¢ hé thong.

tri tu€ nternet van vat

nhan tao @ dir liéu 16n
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Hinh 1. Tién trinh cdc cuéc Cach mang Cong nghiép va Cdach mang Nong nghiép
(Dayioglu, M. A., & Turker, U. (2021). “Digital transformation for sustainable
Sfuture-agriculture 4.0: a review”. Journal of Agricultural Sciences, 27(4), 373-399.)
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Hon niia, cac cong nghé nang lugng tai tao dugc cung cép stc manh téng hop gitta
cac cong nghé nhu dién néng nghiép va thuy dién két hop san xuét luong thuc va niang
luong & nong thon dugc giai thich, bén canh cac hé thong tudi tiéu nho giot va xoay truc
chay bang ning luong mit troi va hé thong gidm sat moi truong. Do d6, vi mot twong lai
bén viing, nhitng d6i méi cong nghé gitp ting nang suat va cai thién chit luong cay trong,
bao vé moi trudng, sir dung tai nguyén hiéu qua va giam chi phi dau vao c6 thé giup chung
ta d6i mat voi nén nong nghiép ngay nay vuot qua nhiéu thach thic vé kinh té, xa hoi va
mdi truong. (Dayioglu, M. A., & Turker, U. (2021). “Digital transformation for sustainable
future-agriculture 4.0: a review”. Journal of Agricultural Sciences, 27(4), 373-399.).

Nganh nong nghi¢p hudng td1 mot ky nguyén ndng nghiép mai goi 1a “Nong nghiép
4.0” nho cac cong nghé sé mai ndi. “Nong nghiép 4.0” tim ra giai phap cho cac van dé
ndng nghi€p va moi truong nho s6 hoa, tu dong hoa va tri tu¢ nhan tao dugc diéu chinh theo
cac cong nghé nong nghiép khac nhau tir san xuit cdy trong va vat nudi, dén lam co, kiém
soat sdu bénh va ca thu hoach.

Nong nghiép 4.0
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Hinh 2. Cadc linh vuc va ting dung trong Nong nghiép 4.0
(Dayioglu, M. A., & Turker, U. (2021). “Digital transformation for sustainable
future-agriculture 4.0: a review”. Journal of Agricultural Sciences, 27(4), 373-399.)

Pbi voi Viét Nam, nong nghiép 1a nén tang cua ting truong kinh té va viéc lam,
d6ng vai tro quan trong trong viéc duy tri sinh ké trén khip dat nudc. Tuy nhién, nhitng nam
gan day nhiéu thach thirc méi cho tat ca cac bén lién quan trong nganh bén canh cac co hoi
dau tu méi dé thuc day tang trudng nong nghiép. Mot giai phap kha thi dé giai quyét nhiing
thach thirc nay 1a “No6ng nghiép s6”. Miac du khai niém nong nghiép s6 con tuong d6i méi
va van dang phat trién, nhung cc cong nghé nén tang nhu két ndi di dong va Internet da sin
sang hd tro cac giai phap k¥ thuat s d6i méi cho nhing thach thic 16n ma nganh nong
nghiép Viét Nam dang phai d6i mat. Cac cong nghé hira hen nhit dé giai quyét nhimng van
dé nay bao gdm dién thoai thong minh (c6 thé giri va nhan thong tin), ma QR, blockchains
(két ndi thong tin va dit lidu trong chudi gi tri), giai phap dya trén ddm may (cho phép luu
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trir va truy cap dit lidu va thong tin trén toan bo chudi gia tri tir cac ngudn khac nhau),
Internet van vét, may bay khong ngudi lai (tao diéu kién thu thap dir lidu va thong tin chi
tiét & 6 phan giai cao) va phan tich dir liéu (cho phép chuyén di dit liéu thanh thong tin va
san phém tri thuc). (Burra, D. D., Hildebrand, J., Giles, J., Nguyen, T., Hasiner, E.,
Schroeder, K., ... & Kropff, W. (2021). Digital Agriculture Profile: Viet Nam. FAO.; B0
Noéng nghiép va Phat trién nong thon (2022), Quyét dinh sé6 2151/QP-BNN-VP ngay
15/6/2022, Phé duyét ké hoach chuyén doi s6 nganh néng nghiép va phdt trién néng thon
giai doan 2022 — 2025.
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Hinh 3. Cdc gidi phdp cong nghé sé trong Nong nghiép 4.0 ¢ Viét Nam
(Burra, D. D., Hildebrand, J., Giles, J., Nguyen, T., Hasiner, E., Schroeder, K., ... &
Kropff, W. (2021). Digital Agriculture Profile: Viet Nam. FAOQ.

5. Két luan

Chuyén ddi sé duoc ky vong 1a con duong hiéu qua nhat dé nganh nong nghiép
vuot qua nhiing tré ngai va nhanh chéng dat dugc nén nong nghiép bén vimg. Cach tiép can
toan dién dé hinh thanh co ché chuyén d6i sé cho néng nghiép can giai quyét nhiing van dé
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co ban anh huéng dén cac khia canh sau: (1) nang cao nhan thiic ctia doanh nghiép va néng
dan vé chuyén ddi sd; (2) d6i moi, hién dai hda may moc néng nghiép; (3) thi truong tai
chinh va bao hiém; (4) gi6i thiéu va ung dung cic phuong tién sang tao trong san xuit nong
nghié¢p; (5) nang cép logistics: bao quan, ché bién va tiéu thy nong san; phat trién ha tfing
thong tin néng thon va dam bao an toan thong tin; (6) dao tao, bdi dudng, nang cao trinh
d6 chuyén gia nong nghiép (B6 Nong nghiép va Phét trién nong thon (2023), Quyét dinh sé
1837/0P-BNN-CPS ngay 11/5/2023, Ban hanh ké hoach chuyén doi sé ciia B¢ Nong nghiép
va Phat trién nong thon nam 2023.; Vaganova, O. V., Solovjeva, N. E., Lesovik, R. V., &
Lesovaya, S. L. (2020). “Digital Transformation of Russia’s Agricultural Sector”. Utopia y
praxis latinoamericana: revista internacional de filosofia iberoamericana y teoria social,
(12), 397-406). Cac nha quan ly, cac doanh nghi€p, cac ca nhan tham gia trong linh vyc nong
nghi¢p can xac dinh 16 loi ich va thach thtc cua chuyén doi sd; déng thoi lya chon, phat trién
va sang tao cong nghé s phu hop dé bao dam qua trinh chuyén doi s6 thanh cong va hudng
dén Nong nghiép 4.0 trong tuong lai O
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Bo Nong nghiép va Phét trién nong thon (2022), Quyet dinh sé 2151/0P-BNN- VP ngay
15/6/2022, Phé duyét ké hoach chuyén doi sé nganh néng nghiép va phdt trién nong
thon giai doan 2022 — 2025.

Bo Nong nghiép va Phat trién nong thon (2023), Quyét dinh s6 1837/0P-BNN-CPS ngcy
11/5/2023, Ban hanh ké hoach chuyén doi sé ciia B6 Nong nghiép va Phdt trién nong
thom nam 2023.

Thu tuorng Chinh phu (2019), Quyet dinh 749/0D-TTg ngay 03/06/2020 phé duyét

“Chirong trinh Chuyén doi s6 quéc gia dén nam 2025, dinh hudng dén nam 2030

Burra, D. D., Hildebrand, J., Giles, J., Nguyen, T., Hasiner, E., Schroeder, K., ... & Kropff,
W. (2021). Digital Agriculture Proﬁle.' Viet Nam. FAO.

Dayioglu, M. A., & Turker, U. (2021). “Digital transformation for sustainable future-
agriculture 4.0: a review”. Journal of Agricultural Sciences, 27(4), 373-399.

European Commission (2021). Digital transformation in agriculture and rural areas. OIB.

Fountas, S., Espejo-Garcia, B., Kasimati, A., Mylonas, N., & Darra, N. (2020). “The future
of digital agriculture: technologies and opportunities”. IT professional, 22(1), 24-28.

Franga, S.R., Ziviani, F., & Muylder, C. F. (2020). “Agricultural digitalisation and digital
transformation: the future of agricultural competitive excellence in the 4.0
Environment”. Brazilian Journal of Development, 6(2), 7240-7260.

German Federal Ministry for Economic Cooperation and Development (BMZ) (2021).
Digitalisation in agriculture - Risks and opportunities. Bonn and Eschborn,
Germany.

Goller, M., Caruso, C., & Harteis, C. (2021). “Digitalisation in agriculture: Knowledge and
learning requirements of German dairy farmers”. International journal for research
in vocational education and training, 8(2), 208-223

Khanna, M. (2021). “Digital transformation of the agricultural sector: pathways, drivers
and policy implications”. Applied Economic Perspectives and Policy, 43(4), 1221-
1242.

KPMG Consulting Skills Impact (Skills Service Organisation), Faethm (Firm), University
of Queensland (2019). Agricultural workforce digital capability framework.

Martens, K.; Zscheischler, J.(2022). “The Digital Transformation of the Agricultural Value



96 Tap chi Khoa hoc — Truong Pai hoc Phii Yén, S6 32 (2023), 88-96

Chain: Discourses on Opportunities, Challenges and Controversial Perspectives on
Governance Approaches . Sustainability, 14, 3905. https://
doi.org/10.3390/su14073905

McFadden, J., Casalini, F., Griffin, T., & Antén, J. (2022). “The digitalisation of
agriculture: A literature review and emerging policy issues”. https://oecd-
ilibrary.org.

Sadjadi, E. N., & Fernandez, R. (2023). “Challenges and Opportunities of Agriculture
Digitalization in Spain”. Agronomy, 13(1), 259.

Satpathy, B. (2022). “Digital transformation for sustainable agriculture: a progressive
method for smallholder farmers”. Current Science (00113891), 123(12).

Trendov, M., Varas, S., & Zeng, M. (2019). Digital technologies in agriculture and rural
areas: status report. FAO, Rome.

Vaganova, O. V., Solovjeva, N. E., Lesovik, R. V., & Lesovaya, S. L. (2020). “Digital
Transformation of Russia’s Agricultural Sector”. Utopia y praxis latinoamericana:
revista internacional de filosofia iberoamericana y teoria social, (12), 397-406.



