TAP CHI CONG THUONG

PHAN TICH HIEU QUA KINH TE
VA TAC PONG MOI TRUONG CUA
MO HINH KINH TE TUAN HOAN
TRONG CANH TAC RAU MA THUY CANH
(CENTELLAASIATICA (L.) URBAN)
TAI VIET NAM

® LUONG MINH CU' - VUONG BAO THY' - VO THANH BEO?
-TRAN HUU THANH HUY' - NGUYEN NGOC QUi - BUI THE VINH?
Trudng Bai hoc Clu Long

TOM TAT:

Bai nghién ctru danh gia hiéu qua kinh té va méi truong ctia mo hinh kinh té tudn hoan khép kin, bao
gOm tai sir dung dung dich dinh dudng, ché bién phu pham diy va cii rau mé thanh bot, tra tii loc va u
phan hitu co vi sinh. Phan tich chi phi - 1¢i ich (CBA) va danh gid vong doi (LCA) dugc thuc hién trén
mb hinh thue té quy mé 1.000 m? tai Hoang Long Farm, Dong Thap. Két qua nghién ciru cho thiy mo
hinh nay gitip tiét kiém 28,9% chi phi nudc, 26,6% chi phi phan bon va giam 60% chi phi xt Iy nude
thai, va tong chi phi van hanh giam 27% so v6i thily canh hd. Tir két qua nghién ctru cho thiy, mé hinh
kinh té tudn hoan tich hop 13 giai phap then chdt dé phat trién néng nghiép bén viing, toi wu hoa thu
nhép cho néng dan, dong thoi hién thuc hoa cam két giam phat thai qubc gia (NDC). M6 hinh ¢6 tiém

nang nhan rong cho cac cay dugc li¢u khac.

Tir khéa: kinh té tudn hoan, rau ma thity canh, phu pham néng nghiép, phat trién bén vimg.

1. Pit van dé

Su gia ting dan sb toan cau ctng voi ap luc ngy
cang 16n 1én tai nguyén dt, nudce va hé thong lwong
thyc da dat ra yéu cau cap thiét phai phat trién cac mo
hinh néng nghiép bén vimg, sir dung hidu qua tai
nguyén va giam phat thai. Trong bdi canh do, cac hé
thdng canh tic tién tién nhu thiy canh, khi canh va
nong nghiép thang ding duoc xem 1 giai phap trién
vong nho kha nang giam phu thudc vao dat, t6i vu hoa
dau vao va cho phép san xuit quanh ndm. Tuy nhién,
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ngay ca thity canh ciing phat sinh lugng 16n phu pham
hiru co va nude thai giau dinh dudng, néu khong duogce
quéan ly ding cach s€ gy lang phi tai nguyén va 6
nhiém moi truong. (Das & Mishra, 2026).

Kinh t& tudn hoan (KTTH) trong nong nghiép
dugc dinh nghia 1 mé hinh san xuét va tiéu dung bén
ving, trong d6 cac hoat dong thiét k&, san xudt va tiéu
ding dugc t6 chirc theo hudng giam khai thac nguyén
liéu dau vao, kéo dai vong doi san pham, han ché chat
thai phat sinh va tac dong xau dén méi truong (Ellen,
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2013; Minh Hién va cac cong su, 2024b). Khac voi
md hinh tuyén tinh “khai thac - san xuat - thai bo”,
KTTH nhén manh viéc tai sit dung, tai ché va hoan tra
phu phdm tré lai chudi gia tri (Tuyét, 2025; Jun &
Xiang, 2011).

Rau ma (Centella asiatica (L.) Urban) la cay dugc
liéu quy chira cac saponin triterpenoid (asiaticoside,
madecassoside) c6 tdc dung khang viém, khang
khuan, chéng oxy héa va hd trg lanh vét thuong
(Bylka et al., 2014). Tai Viét Nam, san xuat rau ma
dang chuyén dich tir thd canh truyén thong sang thity
canh cong nghé cao nham kiém soat chat lugng va
nang suat. Tuy nhién, phu phim tir rau mé thuy canh -
dac biét 1a day (than bo) va cu - chiém t6i 40-60%
téng sinh khdi nhung hién bi dbt bo hodc thai ra moi
truong, gdy phat thai khi nha kinh nghiém trong
(Trinh, 2021). Bén canh do, nudc thai thuy canh giau
nito va phét pho néu xa truc tiép sé gay phu dudng
hoéa ngudn nude (Sanchez et al., 2022).

Trude bdi canh Chinh phu Viét Nam ban hanh cac
chinh sach thuc didy KTTH nhu Quyét dinh s
687/QB-TTg (2022) va Quyét dinh s6 540/QD-TTg
(2024) didt muc tiéu dén nam 2030 c6 50% phu pham
nong nghiép chu luc dugc tai ché, tai st dung, viéc
xay dung mé hinh san xuét rau ma “khéng cht thai”
(zero-waste) 12 vo ciing cap thiét.

Do vy, bai nghién ctru “Phan tich hiéu qua kinh té
va tac dong méi trudng ctia mé hinh kinh té tuan hoan
trong canh tac rau ma thiy canh (Centella asiatica
(L.) Urban) tai Viét Nam” nham: (1). dinh luong hi¢u
qua kinh té cia mo hinh KTTH tich hop (tai sir dung
dung dich dinh dudng, san xuét bot tir day/ct, G phan
hitu co tir 14 hu va gid thé) va (ii). danh gia tac dong
mdi truong, dac biét la du chéan carbon, so véi cac
phuong thirc canh tac va xtr Iy phu phim truyén thong,
qua d6 cung cip co so khoa hoc cho phat trién nong
nghiép bén vimg tai Viét Nam. (Hinh 1)

2. Pbi twong va phwong phap nghién ciru

2.1. Déi twgng nghién ciru

Nghién ctru dugc tién hanh tir thang 09/2024 dén
thang 03/2026 tai hé théng rau ma thuy canh gian chir
A quy m6 1.000 m? tai Hoang Long Farm.

2.2. Thiét ké mé hinh kinh té tuan hoan

Mo hinh KTTH dugc xay dung tich hop 3 hop
phan chinh:

M6 hinh 1 (MH1 - Thay canh khép kin): Déi tugng

Hinh 1: Mé hinh rau ma thdy canh theo
dinh huéng KTTH

BGc hai - Thoat hoi

Hap thu cla thyc vat

LRl

Diéu chinh
chat lugng
Thoat nuéc & Thu gom Bé chifa &
ﬁ %) E Bé dém
=4l B
Thai bd B& chfa dinh dudng Ton that hé théng
16i thiéu (RQ )

Ngué‘n:Das & Mishra (2026)

Dau vao nudc ngot

Ban tréng thly canh & Bé chia l

nghién cuu la md hinh canh tac rau ma (Centella
asiatica (L.) Urban) trong hé thong thuy canh tudn
hoan trén dién tich san 1000 m2. Hé théng duoc thiét ké
khép kin, bao gdm bé chira dung dich dinh dudng, bom
tuan hoan, méang trong va hé thong thu hdi dung dich
sau vung ré. Rau ma dugc tréng véi mat do 3-5 cay/ro,
str dung gia thé tro (xo dira) dé ¢b dinh r& va hd trg hép
thu nudc, chét dinh dudng. Dung dich dugc tun hoan
lién tyc tir bé chira qua viing ré va trd lai bé, giam thiéu
that thoat tai nguyén. Nudc thai tir mang trong duoc
thu gom, léng can, loc sinh hoc qua than hoat tinh va da
chtra vi sinh vat ¢6 1gi (EM, Trichoderma), sau do kiém
tra va bd sung N, P, K, pH, EC trudc khi bom tr6 lai hé
thong. Hé théng van hanh vai luu luong 2-3 m?/gio,
kiém soat chat chd pH, EC, nhiét d dung dich va luu
lwong dé t6i wu hoa sinh truéng cdy trong. Nudc va
dinh dudng duoc b sung dinh ky bu dip hao hut do
bay hoi va hap thu.(Hinh 2)

M6 hinh 2 (MH2 - San xuat bot tir phy pham): M6
hinh MH2 tap trung danh gia kha nang tan dung day
va cu rau ma sau thu hoach lam nguf‘)n sinh khdi,
nhim tao san phim bot ¢6 gia tri, giam lang phi tai
nguyén, han ché chat thai va nang cao hiéu qua kinh
té ctia hé thong thity canh rau ma. Dy va cil rau ma
thu hoach & thoi diém ti wu (ddy: 30-35 ngay; ci: 6
thang) dugc rira sach, chan & 70°C trong 45 gidy, sy
lanh bom nhiét & 60°C trong 7 gid (d6 4m san phim
~6%), nghién min qua ray 0,2 - 0,5 mm dé tao bot
nguyén chat. (Hinh 3)

M5 hinh 3 (MH3 - U phén hitu co vi sinh): La hu,
ré gia,.. dugc phdi tron v6i phan chudng (bo) va chét
don (xo dira) theo ty 18 thé tich 5:2:3. B sung ché
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pham Trichoderma spp. (1 lit dung dich/m?® nguyén
liéu) va mat mia (1 kg/m?). U hiéu khi trong 60-90
ngay, dao tron 15 ngay/lan, duy tri d6 4m 50-60%.
(Hinh 4)

2.3. Phan tich chi phi - lgi ich

Phan tich chi phi - 191 ich (Cost-Benefit Analysis -
CBA) duogc thuc hién nhim so sanh hiéu qua tai
chinh giita cac kich ban san xuét va xir 1y phu phdm
trong mo hinh kinh té tuan hoan. Cac kich ban bao
gdém: (i). canh tac rau ma thuy canh hé (x4 thai truc
tiép) lam dbi chimg; (ii). canh tac thuy canh tuin
hoan khép kin (tai st dung dung dich dinh dudng);
(iii). san xuat bot tir phu phdm day va cu; va (iv) u
phén hiru co vi sinh tir 14 hu, ré va gi4 thé thai.
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Hinh 2: Mé hinh rau mé thidy canh (A) va sén phém rau ma (B)

G: D@y (A); Cu (B)

Déi véi mo hinh thuy canh (kich ban (i) va (ii)),
chi phi van hanh dugc tong hop bao gdm chi phi
nudce, phan bon, xtr Iy nudc thai, bao tri hé thong.
Doanh thu duogc tinh dya trén san lugng la rau ma
thuong phim va gia ban thyuc € tai thi truong dia
phuong. D4i vai san xuat bot tir phu pham (kich ban
(iii)), cac khoan chi phi dugc ghi nhan bao gém thu
gom, van chuyén, chan, sdy lanh (siy bom nhiét),
nghién va dong goi. Hiéu sut thu hoi bot (ty 18 khéi
luong bot thanh pham trén nguyén liéu twoi) duogc
xac dinh béng thyc nghiém. Gia ban san phém bot
dugc tham khao tir gia thi truong cac san phim thao
duoc tuong ty. B6i voi u phan (kich ban (iv)), chi phi
bao gf”)m phan chuf“mg, ché phém vi sinh, mat mia va
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Hinh 4: Cén

nhén cong. San pham phan hitu co dwoc dinh gia theo
gi4 ban phan bon hitu co thuong mai trén thi truong.
Loi nhuan rong duoc tinh bang tong doanh thu trir
téng chi phi. S6 liéu dau vao cho phan tich dugc thu
thap tir 3 vu san xuat lién tiép (mdi vu tuong tmg véi
chu ky thu hoach la/day 1a 30-35 ngay, chu ky thu cu
14 6 thang) tai Hoang Long Farm, Ddng Thap.

2.4. Danh gia vong doi (Life Cycle Assessment
- LCA) cho diu chén carbon

Déu chén carbon (carbon footprint) cua cac kich
ban xtr Iy phu phdm va van hanh hé théng thity canh
dugc udce tinh theo phuong phap danh gia vong doi
dya trén huéng dan cia IPCC (2021). Pham vi phan
tich bao gdm phat thai tryc tiép khi nha kinh (CO,,
CH,4, N,0) tir cac hoat dong: d6t phu pham ngoai
déng, chon lép, u phan hiéu khi, san xuét bot va xu ly
nudc thai thuy canh. Cac hé ) phat thai mac dinh
dugc tham khao tir cac co s dit li¢u va nghién ctiru da
cong bd (IPCC, 2006, 2019, 2021; Andreae &
Merlet, 2001; Bernal et al., 2009; Boldrin et al.,
2009). Dbi v6i kich ban san xuat bot, gia tri luu giir
carbon duoc udc tinh dya trén kha ning thay thé phan
bon hoa hoc va cb dinh carbon trong san pham dang
bot c6 tudi tho dai (theo phuong phap bu trir thay thé -
substitution method). Di véi nude thai thiy canh,
phat thai CH, dugc suy ra tir ham lugng COD cua
nudc thai trude va sau xir 1y, sir dung hé s6 chuyén
d6i mac dinh ctiia IPCC; phat thai NO duoc suy ra tir
ham luong nito tong. Két qua dugc biéu thi bang kg
CO: tuong duong (kg CO: eq) trén mot don vi khbi
lwong phu pham (tin tuoi) hodc trén mot don vi thé

g nhan dang phan logi rau (A); Ché ph@m sinh hoc duoc su dung (B)
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tich nude thai (1.000 m?®). D4u chan carbon ctia toan
b6 mé hinh thuy canh tudn hoan sau d6 dugc so sanh
v6i diu chan carbon cua canh tac thd canh truyén
théng dua trén cac kich ban str dung nang lugng va
phan bon dac trung.

2.5. Xir ly 56 liéu

S liéu duge thu thap tir 3 vy canh tac lién tiép,
mdi vu ¢6 3 lan lap lai. S6 liéu duoc phéan tich b?mg
phan mém Minitab 19. Sy khac biét giita cac nghiém
thuc dugc danh gid thong qua phan tich phuong sai
(ANOVA) va kiém dinh LSD.

3. Két qua

3.1. Hiéu qud kinh té ciia mé hinh thiy canh
tudn hoan - MH1

So sanh giita hé théng thily canh ho (xa thai truc
tiép) va hé théng thuy canh tudn hoan khép kin (tai sir
dung dung dich dinh dudng sau x1t 1y sinh hoc) dugc
thyc hién trén quy mo 1.000 m? tai Hoang Long
Farm. Két qua ¢ Bang 1 cho thiy, mé hinh tuin hoan
gitp giam lan lugt 28,9% chi phi nudc va 26,6% chi
phi phan bon so voi hé thdng ho. Chi phi xir 1y nude
thai cling giam 60% nho viée tai st dung nudc sau loc
sinh hoc. Méc du chi phi bao tri hé théng bom va loc
tang nhe (khoang 33%), tong chi phi van hanh ciia mo
hinh tudn hoan chi con 28,1 triéu VND/vu, thp hon
27,0% so voi hé théng ho (38,5 triéu VND/vy). Ning
suat 1a rau ma thuong pham dat 3.000-3.500 kg/vu,
6n dinh qua cac chu ky.

3.2. Hiéu qud kinh té tiv ché bién phu phim
thanh byt - MH2

Viéc tan dung day rau ma (thu hoach sau 30-35
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Bang 1. So sanh chi phi van hanh giita thiy canh hé va thiy canh tuan hoan (MH1)

Hang muc Thuy canh hé (triéu VND) | Thay canh tuan hoan (triéu VND) | Tiét kiém (%)
Chi phi nuwéc 12,5 8,9 28,9
Chi phi phan bon 18 13,2 26,6
Chi phi x@ Iy nuec thi 5 2 60
Chi phi bao tri 3 4 -33,3
T6ng chi phivan hanh 38,5 28,1 27

ngdy) va cil rau mé (thu hoach sau 6 thang) dé san
xuét bot giau hoat chét sinh hoc mang lai loi nhudn
rong dang ké (Bang 2). Hiéu suét thu hoi bot tir
nguyén lidu tuoi dat 6,5% ddi véi day va 20% dbi véi
cu. Véi gia ban bot day 1a 1.100.000 VND/kg va bot
cu (dung lam tra tai loc) la 750.000 VNDB/kg, loi
nhuan rong trén mot tan phu phém tuoi lan luot dat
39,4 triéu VND (day) va 111,5 triéu VND (ct). Trén
quy mé trang trai 1.000 m2, tong luong phu pham day
hang nim khoang 18-21 tin (10 vu) va cii khoang 2
tin (2 vu), uéc tinh tong loi nhuan tir ché bién phu
pham dat 617 triéu VNB/nam, gitp gia ting gia tri
chudi san xuét thém 30-40% so véi chi ban 14 tuoi.
Két qua nghién ctru cho thay, mé hinh thity canh
tudn hoan két hop tan dung phu pham khong chi cai
thién hi¢u qua st dung tai nguyén ma con tao ra cac
dong doanh thu m&i ¢6 gia tri cao. Mic tiét kiém tong
chi phi van hanh tron nghién ctru nay 1a phu hop voi
céc bao cdo trude day vé hé théng thuy canh khép kin
(Bortolini et al., 2017), nhung nghién ctru nay bd
sung mdt luong gia dinh luong cho lgi ich tur xtr 1y
nudce thai va tai sir dung phu phdm. Dic biét, loi
nhuan rong tir ché bién cu rau ma (111,5 triéu
VND/tan), khang dinh chién luoc “bién phu pham

Nguén: Khdo sdt thue dia tai Hodng Long Farm.

thanh san pham chinh” 14 dong luc kinh t& quan trong
dé thiic ddy KTTH trong ndng nghiép.

3.3. Hiéu qud kinh té tiv tdi ché phu pham thanh
phan hitu co vi sinh MH3

Phéi tron 14 hu, r& gia va gia thé xo dira cii véi
phan chudng (ty 1& 5:2:3) cung ché pham
Trichoderma sau 2-3 thang t hiéu khi tao ra phan hitu
co vi sinh chat luong tot.

Béang 3 cho thay, véi mdi mé o 2 tin hdn hop
nguyén liéu, chi phi san xuit (phan chudng, ché
phidm, nhan cong) 1a 1,6 triéu VND, trong khi san
pham thu dugc 1,2 tn phan thanh pham (hiéu suit
60%). Vi gia ban 5.000 VND/kg, doanh thu dat 6,0
tricu VND, mang lai lgi nhudn rong 4,4 tri¢u
VND/mé. Ngoai ra, viée tu san xuat phan bon giup
trang trai tiét kiém chi phi mua phén hoa hoc u6c tinh
5-7 triéu VND/nam.

3.4. Diu chén carbon ciia cdc kich ban xi Iy
phu phim va nwéc thii

3.4.1. Xir Iy phu phdm rin

Bang 4 trinh bay dau chan carbon (kg CO,-eq)
ctia 1 tan phy phdm rau mé twoi theo cac phurong thirc
xtr Iy khac nhau. Dt ngoai ddng c6 mirc phat thai cao
nhat (+850 dén +1.500 kg CO,-eq/tin) do phat sinh

Bdang 2. Phan tich chi phi - I0i ich san xudt bét tif phu phdm rau ma
(tinh cho 1 tdn nguyén liéu tuci)

Chi tiéu Don vi Day rau ma Cu rau ma
San lwgng bot thanh pham kg/tan 65 200
Giaban 1.000 VNB/kg 1.100 750
Tbng doanh thu trieu VND/tan 71,5 150
Tbng chi phi (thu gom, sdy, nghién, nhan céng) trieu VNB/tan 32,1 38,5
Lgi nhuén rong triéu VND/tan 39,4 11,5
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Nguon: Khdo sat thue dia tai Hodng Long Farm.
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Bang 3. Phan tich chi phi - Igi ich sén xuét phén hiu
co tif phu phdm (tinh cho 2 tén hén hop G)

Hang muc Gia tri (triéu VND)
Chi phi dau vao
Phan chudng (0,4 tn) 0,4
Ché pham Trichoderma + mat mia 0,2
Nhan cdng va van hanh 1
Phu pham rau mé + xo dira cii 0 (t&n dung)
Tbng chi phi 1,6
Doanh thu (1,2 tAn phan x 5.000 VNB/kg) 6
Loi nhuan rong 4.4

3.4.2. Xur Iy nudc thai cua qud
trinh trong thity canh

Heé thong bé loc sinh hoc (MH1)
giup giam 90% COD trong nudc thai
(tr 300-500 mg/L xudng 30-50
mg/L), kéo theo giam phat thai CHy
va N,O. Bang 5 uéc tinh cho quy mo
1.000 m® nuéc thai/nam: téng phat
thai khi nha kinh giam tur 4.221 kg
CO;-eq/nam (khi xa thing) xudng con
559 kg CO,-eq/nam (sau xir 1y tuan
hoan), tuong ng murc giam 3.662 kg
CO,-eq/nam.

4. Két luin

Nguén: Khdo sdt thiee dia tai Hoang Long Farm.

dong thdi CO,, CHy, N,O va black carbon. Chén 1ap
khong thu khi c6 phat thai thap hon (+450 dén +600
kg CO,-eq/tan) chu yéu tir CH,. Nguoc lai, u phan
hiéu khi c6 kiém soat (MH3) gitip chuyén phat thai
rong sang gia tri am nhe (-30 dén -80 kg COz—eq/tén)
nho luu giit carbon trong dét va thay thé phan bon hoa
hoc. Kich ban san xuat bot (MH2) dat hiéu qua giam
phat thai cao nhat, voi phat thai rong tir -100 dén -300
kg COZ—eq/tén, do carbon duoc ¢b dinh dai han trong
san pham bot va thay thé cac san phdm c6 ngudn gbc
hoéa thach.

Két qua nghién ctru da chirng minh
tinh kha thi kinh t& cia mé hinh thuy
canh tudn hoan tich hop voi viée tan dung triét dé phu
phim tir rau ma thity canh. Cy thé:

- Mb hinh gitip tiét kiém 27% chi phi van hanh
nho tai st dung nudce va dinh dudng, dong thoi tao ra
cac san phim c6 gi tri gia tang cao: loi nhuan rong tir
bot cu dat 111,5 triéu VND/tan va tir bot day dat 39,4
triéu VND/tan. Bén canh do, viéc chuyén hoéa 1a hu,
ré va gi4 thé thai thanh phan hitu co vi sinh khong chi
giam chi phi phan bon hoa hoc ma con mang lai thém
mdt ngudn thu nhap phu dang ké.

- V& mit méi truong: Phén tich vong doi (LCA)

Bdang 4. Ddu chan carbon tir xi Iy 1 tén phu phdm rau ma tuoi (kg CO,-eq/tdn)

Kich ban Phat thai truc tiép Lwu gilr carbon Phat thai rong
Dbt ngoai dong +850 + +1.500 0 +850 + +1.500
Chén lap +450 + +600 0 +450 + +600
U phan hiéu khi (MH3) +80 ++120 -150 +-200 -30+-80
San xuét bot (MH2) +200 + +250 -350 +-500 -100 +-300

Nguon: Khdo sdt thiee dia tai Hoang Long Farm.

Bang 5. Phat théi khi nha kinh tif nuc thdi thiy canh (quy mé 1.000 m3/ndm)

Chi tiéu Xa thing Bé loc sinh hoc Giam
COD (mgl/L) 300-500 30-50 90%
CHy (kg CO»-eqg/nam) ~2.856 ~286 90%
N,O (kg COo-eq/nam) ~1.365 ~273 80%
Téng phat thai ~4.221 ~559 ~3.662

Nguon: Khdo st thuc dia tai Hoang Long Farm. Hé s6 GWP100 theo IPCC ARG (CH 4=27,2; NyO=273)
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cho thdy mé hinh gitip chuyén d6i ddu chan carbon
tr mtrc phat thai duong sang muc phat thai rong am,
v6i lugng carbon dugc luu gilr ude dat tir -350 dén -
500 kg CO,»-eq cho mdi tin phu pham dugc ché bién
thanh bot. Didu nay dong gbp truc tiép vao viée hién
thye hoa cac cam két Pong gop do qudc gia tur quyét
dinh (NDC) ctia Viét Nam vé giam nhe phat thai khi
nha kinh. Véi tiém ning nhén rong trén quy mo
1.000 ha thuy canh, mé hinh c6 thé giam hang trim
nghin tin CO, tuong dwong mdi nam. Dic biét, hé
théng bé loc sinh hoc duoc ap dung co hiéu sudt khue
COD dat 90% véi chi phi dau tw va van hanh thap,
hoan toan phu hop voi quy md san xuét vira va nho
tai Viét Nam.

Tir nhimg két qua dat duoc, nghién ctiru khuyén
nghi cac co quan quan 1y cin sém trién khai cac chinh
sach hd trg theo tinh than Quyét dinh s6 540/QD-TTg
(2024), bao gom:

(i). HS trg 30-50% chi phi dau tu ban dau cho hé
théng loc sinh hoc va thiét bi séy lanh;

TAI LIEU THAM KHAO:

(ii). Xay dyng tiéu chuan qudc gia cho san phim
b6t duoc liéu va phéan hitu co tir phy pham thiy canh;

(iii). Khuyén khich hinh thirc lién két cum trang
trai dé thu gom va ché bién tap trung, qua d6 giam chi
phi logistics va nang cao hiéu qua kinh té.

Mic dii mang lai nhing két qua kha quan, nghién
clru van ton tai mot s han ché nhét dinh. Cac wdc
lwong phat thai khi nha kinh duoc tinh dia trén hé s6
mac dinh cua IPCC thay vi s6 lidu do dac truc tiép tai
hién truong. Bén canh do6, phéan tich chua xét dén
luong phat thai phat sinh tir khau van chuyén nguyén
liéu va san pham, ciing nhu chwa danh gia dugc hiéu
qué ctia mo hinh trong dai han dudi tic dong ciia bién
dong gia ca va chinh sach. Do d6, cac nghién ctru tiép
theo can thuc hién danh gia vong doi (LCA) hoan
chinh v&i bd dir liéu do dac thuc dia, déng thoi mo
rong moé hinh thir nghiém cho céc ddi twong cay dwoc
liéu c6 gia tri khac (nhu dinh ling, sém bd chinh)
nhdm tao ra mot hé sinh thai noéng nghiép tuan hoan
da dang va bén vimg
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ABSTRACT:

This study evaluates the economic and environmental performance of a closed-loop circular
economy model that integrates nutrient solution reuse, the processing of by-products from Centella
asiatica vines and tubers into powder and tea products, and microbial composting. Cost—benefit
analysis (CBA) and life cycle assessment (LCA) were applied to a 1,000 m? production system at
Hoang Long Farm, Dong Thap province. The results demonstrate that, compared with open
hydroponic systems, the model reduces water costs by 28.9%, fertilizer costs by 26.6%, and
wastewater treatment costs by 60%, leading to an overall reduction of 27% in operating expenses.
These findings highlight the effectiveness of an integrated circular economy approach in enhancing
resource efficiency and environmental performance, while supporting income optimization and
contributing to national emission reduction commitments (NDCs). The model also shows strong
potential for replication across other medicinal plant production systems.

Keywords: circular economy, hydroponic pennywort, agricultural by-products, sustainable
development.
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