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TOM TAT

Bai bdo trinh bay nghién ctru dénh gid ddu vét cdc-bon cia vdn san lam béng
g0 S6i trdng durgrc sén xudt tir mot céng ty sén xudt sén phdm gb ndi ngogi thét
tai Thanh phé H& Chi Minh. Pham vi ciia nghién ciru Ddnh gid Vong doi (LCA)
I “tir khai thdc dén c6ng nhd mdy” (cradle to gate) vdi cdc giai doan tuy chon
(cdc giai doan cubi vong d&i C1-C4 va D) theo tiéu chudn I1SO 14040, ISO 14044
va ISO 14067, sir dung cdc hé sé phdt thdi tir co' s& dit liéu ecoinvent théng qua
phdn mém SimaPro (phién bédn 9.5.0.1). Két qué cho théy giai doan sén xudt
(cdc mé-dun A1-A3) Id ngudn déng gdp chinh, chiém 12,2 kgCO,td/m?, trong
dé céng doan san xudt (mé-dun A3) la ngudn phdt théi Ion nhét. Giai doan xi
ly cudi vong doi (C4) déng gop 1,74 kgCO,td/m? trong khi cdc giai doan C1, C2
va C3 ln lvot déng gop 0; 0,147; va 0,260 kgCOstd/m? Giai doan D mang lai
moét khodn tin dung —0,442 kgCO,td/m? nho tdi ché vao cubi vong doi cia sén
phdm. Nhirng két qud nghién ctru thu dugc dé chi ra vai tro thiét yéu cua viéc
gidm phdt thdi cdc-bon trong giai dogn san xudt, ddc biét théng qua viéc str
dung ngudén dién tdi tao va téi wu héa hiéu sudt van hanh. Khi duoc két hop
Vi cdc gidi phdp thu héi va tdi ché & giai doan cudi vong ddi, cdc cdch tiép cén
ndy cé khd ndng lam gidm ddng ké téng ddu vét cdc-bon, dbng thoi khdng dinh
vai tro cta vén san gb S8i trdng nhuw mét san phdm xdy dung tir gé cé dong
gop quan trong trong viéc giam thiéu phdt thai khi nha kinh.

ABSTRACT

This paper presents a carbon footprint assessment of white oak wood flooring
produced by a wooden furniture manufacturer in Ho Chi Minh City. The scope
of the LCA was cradle to gate with options (end-of-life stages C1—-C4 and D)
in accordance with ISO 14040, 1SO 14044, and ISO 14067 standards, using
emission factors from the ecoinvent database via SimaPro software (version
9.5.0.1). The results show that the production stage (modules A1-A3) is the
dominant contributor, accounting for 12.2 kgCO,eq/m? with manufacturing
(module A3) being the single largest emissions contributor. The end-of-life
treatment stage (C4) contributes 1.74 kgCO,eq/m? while stages C1, C2, and
C3add 0;0.147 and 0.260 kgCO,eq/m?, respectively. Stage D provides a credit
of — 0.442 kgCO.eq/m? through the recycling at the product’s end of life. The
findings highlight the essential role of reducing carbon emissions during the
production stage, particularly through the use of renewable electricity and
the optimization of operational efficiency. When combined with recovery and
recycling at the end-of-life stage, these approaches can significantly reduce
the overall carbon footprint, while affirming the role of white oak wood
flooring in contributing to the mitigation of greenhouse gas emissions.
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1. DAT VAN DE

Trong béi canh nhu ciu gidm thiéu tac dong
moi trudng ngay cang tré nén cap thiét, dac
biét khi Viét Nam d3 cam két dat muc tiéu Net
Zero vao ndm 2050 va trién khai Chién lwoc
Tang trwdng xanh cling nhv chuan bj cho sy
hinh thanh thi trudng cdc-bon, viéc danh gi
vong doi (LCA) da dwoc cong nhan la mot cong
cuquan trong trong viéc danh gia va dinh lvgng
d4u vét cédc-bon (CFP) clia san pham. Théng qua
viéc xem xét toan bd vong doi, tir khai thac
nguyén liéu tho, san xuat, van chuyén, str dung
cho dén giai doan x& ly cudi cung, LCA gilip xac
dinh cac giai doan phat thai khi nha kinh (GHG)
cao nhat, tir dé hd tro xay dwng céc chién luwgc
giam phat thai hiéu qua.

Tai Viét Nam, san pham san gd, dic biét I3
san gb Soi trang, ngay cang duoc uwa chudng
trong nganh ndi that nho tinh tham my, d6 bén
va s than thién véi nguoi st dung. Tuy nhién,
cac nghién ctru danh gia CFP cla san pham go,
d3c biét la san gd, van con han ché. Hau hét céac
nghién ctru hién nay chi tdp trung vao cac cong
doan dau cta chudi cung &ng nhu sdn xuat gob
tron, gb xé va dam gb, trong khi cac sdn pham
cudi nhu d6 ndi that va van san van chua duoc
danh gia day da [1].

Trén thé gidi, nhiéu nghién clru da tién hanh
déanh gia tac dong moi truong cla cac loai san
|6t khdc nhau. Lao va cong su (2024), nghién
clru vé dau vét cac-bon chia van san ghi nhan sy
phat thdi &m & mirc —8,5 kgCO,td/m? ddi vai
san pham & dang nguyén tdm duoc san xuat tai
Chiét Giang — Trung Quéc [2], con sb nay cé
duwoc sau khi d3 céng dén lwgng hap thu & céc-
bon sinh hoc cao Ién t&i 15,26 kgCO,td/m? va
viéc t6i wu dugc quy trinh san xuat. Mahalle
(2011) ghi nhan san gb 14 rong Canada c6 gid tri
CFP am (4,79 kgCO,td/m?) do kha nang luu
trit cadc-bon & muirc cao trong qua trinh sinh
trudng [3]. Cac nghién clu khac nhu cua
Bergman va cong su (2010) vé gb tai ché trong
xay dung, Lao (2024) vé san xuat san gb tai
Trung Quéc va Hubbard va Bowe (2010) vé san

gd 13 rong vung Péng Hoa Ky ciing clng ¢8
nhitng loi ich moi trwong cla vat liéu gb trong
linh vire xay dung [4-6].

Hai cong bd mdi trwong (EPD) do Hiép hoi gb
san Hoa Ky cdng bd cung cap két qud dénh giad
vong doi cho san gb nguyén tam [7] va san gb
céng nghiép [8]. Cac EPD nay bdo cdo chi s6
tiém nang néng |én toan cadu & murc trung binh
[An lwot 1& 9,164 kgCO,td/m? va 11,4
kgCO,td/m?2.

Mac du thé gi¢i da cé nhiéu nghién ctru LCA
cho san gb, Viét Nam hién van thiéu phuong
phap danh gia CFP mot cach hé théng va chuan
héa cho cac sdn pham gb. Do dd, nghién ctru
nay dwoc thyc hién nham bd sung dit liéu cho
nhirng khia canh con it dugc nghién ctru,
théng qua danh gid vong doi cho san pham san
gd Soi trang dwoc san xuat tai TP. H6 Chi Minh,
thuc hién dua theo céc tiéu chuan ISO 14040,
ISO 14044 va 1SO 14067. Di¥ liéu so cap duoc
thu thap tir co s& sdn xuat thuc té, két hop voi
dit liéu thir cap tir cc co sé dit liéu uy tin. Panh
gia tp trung vao chisd tiém ndng ndng |én toan
cau (GWP) va nhan dién cic diém néng phat
thai qua cdc giai doan chinh: van chuyén, san
xuat va xr ly cuéi vong doi. K&t qua nghién ctru
s& ho trg dé xuat cac gidi phap giam phat thai
trong san xuat san gd, dong thoi tao nén tang
cho viéc xay dung cdng bé san phdm moi
trwong (EPD) va co s& dit liéu vong doi (LCI)
trong nudc.

2. PHUONG PHAP NGHIEN CU'U
2.1. Déi twong nghién ctru

Nghién clru trong trwong hop nay st dung
van san lam tlr gb Soi trang (Quercus alba) véi
kich thwéc hoan thién 450 mm x 90 mm x 15
mm, duoc gia cong tir phdi gd 19 mm x 100 mm
x 1900 mm cé d6 dm 8-12%, tai TP. HO Chi
Minh. Nguyén liéu gb dugc nhap khau tir My va
xuat tai cang Baltimore, c6 nguén gbéc hop
phap, kém theo théng tin truy xuat xuat x& rd
rang. Qud trinh van chuyén duwoc thyc hién
bang dudng bién, sau d6 dwoc van chuyén
bang xe tai dén nha may.
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Quy trinh gia céng bao gdbm: bao hai mat,
rong canh, cit ngan, cha nham thd, tao ranh am
duong, gia cdbng mdng vudng goc hai dau, cha

nham tinh, son phd bé mat va déng géi (Hinh
1). Cac budc nay ddm bao chat lwong, dd bén
va thdm my cta sdn phdm van san (Hinh 2).

GOSOITRANG | | picsMAT | RONGCANH |—» CATNGAN |—» CHANIAM | b oo inm
XE, SAY THO
) . . Lo GIA CONG
SAN pIgLAANM VAN|, | Soncoor e SONI\KI;I Bt | | cmAxmim | | R EUR
: TINH (GOC VUONG)

Hinh 1. Quy trinh san xuat van 16t san tir gé Soi trang

Hinh 2. San pham van san tir go S6i trang hoan thién

2.2. Phuwong phap nghién ciru

Nghién clru nay tuan thl cac hwdng dan
duoc quy dinh trong céc tiéu chuan 1SO sau:

- ISO 14040:2006: Quan ly moi truong —
Panh gid vong doi — Nguyén tac va khung
phuong phap [9];

- ISO 14044:2006: Quan ly moi truong —
Dénh gid vong doi — Yéu cau va hudng dan [10];

- ISO 14067:2018: Khi nha kinh — Dau vét
cac-bon cla san phdm — Yéu cau va huéng dan
vé dinh luvgng [11].

Phan tich dau vét cac-bon cho van 16t san gb
S6i trang dugc thuc hién theo céc tiéu chuan
ISO 14040, 14044 va 14067, théng qua bdn
budc chinh sau: (i) xac dinh muc tiéu va pham
vi, (ii) phan tich co s& dit liéu vong doi, (iii) danh
gia tac dong moi tredng, va (iv) dién gidi két qua.
2.2.1. Xdc dinh muc tiéu va pham vi

Muc tiéu chinh cta dénh gia vong doi (LCA)
nay la danh gid dau vét cac-bon cla trwdng hop
nghién ciru va xic dinh cic diém phat thai
chinh, tir 6 cung cap théng tin cho cac chién

lwoc gidam phat thai. Béi twong hudng dén cla
nghién clru LCA nay bao gdbm cdc nha nghién
clru tap trung vao van 16t san gb Soi trang va
diu vét cac-bon lién quan. Can lwu y rang
nghién clru nay khong thyc hién so sanh giita
cac phuong an LCA.

Pham vi ctia nghién ciru bao gém ca pham vi
vat ly/dia ly va pham vi thoi gian, dwgc xac dinh
phu hop vé&i muc tiéu nghién clru. Theo tiéu
chu3n 1SO 14040, 14044 va 14067, pham vi
duocxacdinh la “cradle to grave”. M6-dun A4—
A5 khéng bao gébm trong nghién ctru vi dit liéu
khoang céch van chuyén, phuong tién va quy
trinh 13p dat phu thudc vao cong trinh cu thé,
khéng phai dit liéu chung. Trong giai doan s
dung B1-B7, san pham khéng tiéu thu nang
lwgng, nwdc va cac hoat dong bao tri, bao
dudng cé tac déng khong dang ké. Bang 1 trinh
bay cac giai doan vong doi va cac moé-dun xac
dinh gi¢i han hé théng. Dang chu vy, giai doan
str dung san pham duwoc bao gbm trong danh
gia nay.
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Bang 1. Vong d&i cla tredng hop nghién ciru — cac giai doan va mé-dun duoc bao gom

Y N e ~ ~ 2 ~ B 0
Giai doan vong doi Mo6-dun M6 ta mo-dun . ao gom/‘n
Khong bao gom
Al Nguyén liéu dau vao X
San phdm A2 Van chuyén X
A3 San xuat X
o A4 Phan phdi MND
Phan phoi, lap dat " s
pho, 1ap dz A5 Xay dwng va lap dat MND
81 Phat t’ha! vat Ijeu MND
trong qua trinh st dung
B2 . paotr, MND
bao gém van chuyén vat liéu
B3 . Sfra Chua; Ae oA MND
) bao gém van chuyén vat liéu
St dung Thay thé
B4 Loavme MND
bao gém van chuyén vat liéu
B5 “ TaAn trang; N MND
bao gém van chuyén vat liéu
B6 Nang luvgng van hanh MND
B7 St dung nudc van hanh MND
C1 Thao d& va pha d& X
, C2 Van chuyén X
Cubi vong doi e
to1vong 4ol C3 X ly chat thai X
Cc4 Thai bé X
Loi ich ngoai ranh gigi D Tai st dung, tai ché hodc thu hoi X

Ghi chu: X: Mé-dun bao gém, MND: Mé-dun khéng bao gém.

2.2.2. Pon vi chire ndng va ranh gidi hé théng

Pon vi chirc nang duoc lva chon cho nghién
clru nay 1a 1 mét vudng vén I6t san lam tir gb
S6i trang duwoc san xuat tai mién Nam Viét Nam.
D{ liéu so cdp cho nghién ciru (cdc mo-dun Al-
A3) dugc thu thap tir bang khdi lvgng do hé
théng quan ly dit liéu cha nha san xuat cung cap
trong cdc giai doan san xuat va |3p dat, dién ra
tlr thang 10 ndm 2023 dén thang 09 nam 2024.

Ranh gidi hé thong trong dénh gia nay bao
gém cdc mo-dun sau:

- A1-A3: Chuin bi nguyén liéu (A1), van
chuyén nguyén liéu (A2) va san xuat (A3).

- C1-C4: Bao gobm van hanh thiét bj thdo d&
(C1), van chuyén chat thai (C2), tdi ché chat thai
(C3) va xtr ly chat thai tai bai chén 1ap (C4).

- D: Xem xét lgi ich va tai trong phat sinh
ngoai vong doi cla cong trinh.

2.2.3. Kiém ké vong do'i

Phan nay trinh bay dit liéu kiém ké vong doi,
cac gid dinh va ngudn dit liéu dwoc st dung cho
céng trinh nghién cru dién hinh. Nghién ciru d3

ap dung cac tiéu chi sau trong viéc lwa chon dit
liu d& mé phéng [9]:

- Mre dé phi hop: Cac ngudn, dit liéu va
phuong phdp duoc lua chon phai pht hop dé
danh gia kiém ké vong doi cda san pham duwoc
chon.

- Tinh déy du: Bao gbm tat ca cac hang muc
kiém ké c6 déng gép vao phat thai trong vong
d&icha sdn pham. Tinh nhat quan: Dam bao dir
liéu cho phép so sanh cé y nghia trong cac danh
gid tac dong vong doi.

- Do chinh xdc: Giam thiéu sai léch va muirc
d6 khong chac chan d&n muirc thap nhat cé thé.

- Tinh minh bach: Cung cap du thong tin dé
céc bén thi ba ¢ thé dua ra danh gia.

- Pham vi thoi gian: Dt liéu dwgc st dung
phai phan anh cac hoat dong hién tai trong xay
dwng cong trinh nghién clru.

- Pham vi dia ly: Pam bao dit liéu phan anh
dung nguén gbc vat liéu, cho du tir Viét Nam
hay nhap khiu, phu hgp véi muc tiéu cua
nghién clru.
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Dwa trén céc théng tin nén tang, chat lwong
dit liéu dwoc phan thanh ba loai theo tinh dai
dién nhu: dia ly, k§ thuat va th&i gian. Ngoai ra,
chat lvgng dit liéu duwogc chia ra thanh ndm bac
theo mirc dd chinh xdc: rat tét, tét, trung binh,

kém, rat kém. Dt liéu dua trén gia dinh duogc
x&p loai c6 chat lwgng trung binh, trir khi cé ho
tro tlr cac bdo cado chinh thirc.

Bang 2 tdm tat cac ngudn phat thai khi nha
kinh va danh gid viéc thu thap dit liéu.

Bang 2. Tém tat cac ngudn phat thai khi nha kinh va yéu cau thu thap dir liéu

Giai doan vong doi o va A ST, Chat lwgng Chat luvong
o o Dir liéu yéu cau Nguon di liéu ~ 1en ~ o ria
hodc dau vao/daura dir lieusocap  dirliéu nén
- Héa don dién;
AL—A3: Ngudn géc va - Héa don chirng tir
Nguyén vat liau sO Iu‘qng7vat liéu lién quaAn ngugr; goc T8¢ T8¢
L A, duoc st dung nguyén vat liéu;
va san xuat > ° . , N
cho san pham - Héa chirng tir
mua hang;
C1: Thao d& N A g s e "
B
va ph4 d& cong trinh Thu cong ién ban ban giao Tot Tot
Phuong tién
- . ) , s ) )
A € o vAa khoarlfg caFAh Gia dg’n.h (SOA’km, Thip T8¢
Van chuyén chat thai van chuyén (tiéu xe tai 16 tan)
thu nhién liéu)
C3: Ty |é téi ché European Platform . .
X Iy chét thai san phim on LCA (2020) [12] Trungbinh — Trung binh
Ca: Ty |é téi ché European Platform . .
Thai bd san pham on LCA (2020) Trung binh Trung binh
D: Ty |é téi ché European Platform . .
Loi ich ngoai ranh gidi san phadm on LCA (2020) Trung binh Trung binh

2.2.4. Bdnh gia tdac déng vong do'i (LCIA)

Céc budc nay duoc thue hién nham dién giai
két qua thanh céc tdc déng méi trudng chinh.
Két qua cla danh gia tdc dong vong doi (LCIA)
mang tinh biéu hién twong dai, thay vi du doén
cactdc dong cu thé dén cac diém cudi cla danh
muc, vugt ngudng, bién an toan hodc rai ro.
Dau vao va dau ra dugc phan loai dya trén ho
so tac dong mdi trudng cha ching. Cac yéu td
d3 dugc phan loai nay sau dé dwoc danh gia vé
tiém ndng déng gép cua ching vao tirng danh
muc tac déng mdi trudng. Tong tac dong duoc
tinh bang cach cdng tat ca cadc déng gép clia cac
dau vao va dau ra, vdi gia tri cudi cung duoc
biéu thj theo don vi hé sé tadc déng. Céc danh
muc tac déng, don vi do lwvong va phuong phap
LCIA duoc trinh bay trong Bang 3.

Trong nghién ctru LCA tap trung vao tac déng
bién ddi khi hau, viéc lva chon mé hinh co sé&

100 nam cua IPCC la hop ly vi day la phuwong
phap duoc qudc té cdng nhan réng rii, cung
cip hé s6 titm ndng néng |én toan cau GWP100
cip nhat va dang tin cdy nhat. GWP100 cla
IPCC duoc sir dung trong bdo cdo phat thai
qudc gia, tiéu chun ISO 14067 vé diu vét cac-
bon cla san phdm va hau hét cdc Céng b6 San
pham M@i trudng (EPDs), nho d6 gitp két qua
nghién clru dé so sanh vai cac nghién cttu va
bdo cdo khac. Phuong phap nay cling don gian,
minh bach va tryc tiép, chi tip trung vao tac
doéng bién déi khi hdu ma khdng can thém céac
gid dinh phirc tap nhu ReCiPe hodc ILCD, déng
thoi dé dién gidi cho doanh nghiép va khach
hang théng qua don vi quen thudc la kgCO,td.

Phuong trinh (1) duwgc s& dung dé tinh
lwgng phat thai khi nha kinh (GHG) lién quan
dén san pham trong suét vong d&i cha né [13].
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Phdt théi (CO,td) = Dt liéu hoat déng x Hé sé phdt thdi (1)

“Dit liéu hoat déng” dé cap dén thong tin
dinh lwgng vé cac ngudn phat thadi duoc thu
thap trong Muc 2.2.2 cla phan phuong phap
ludn. Cac hé sd tdc dong méi trudng cho tirng
qud trinh (vi du: vat liéu, ngudn nang luong,
phuwong thirc van chuyén tir co s& dir liéu

ecoinvent) dugc mo hinh héa trong phan mém
SimaPro (phién ban 9.5.0.1) va mé hinh vong
doi duoc xay dwng bang cdng cu bang tinh. Dai
v3i cac treong hop khdng cé hé sé tac ddng moi
trwdng trong co sé dit liéu ecoinvent, cac cong bo
san pham maéi trwong (EPDs) d3 dugc sir dung.

Bang 3. Cac danh muc tac déng trong Danh gid vong d&i (LCA) dwoc dwa vao nghién ciru nay

Chi s tac doéng Pon vi Phuwong phap danh gia va trién khai
. . . M6 hinh co s& 100 na Ja IPCC
Bi€n di khi hau — tdng kgCO,td © hinh €o'sg 275 nam c4a
(dwa trén bdo cao IPCC 2021)
L M6 hinh co s& 100 nam cdia IPCC
Bién doi khi hau — hda thach kgCO,td
en dotihi hatl—hoa thac g2 (dua trén bdo cao IPCC 2021)
. M& hinh co s& 100 nam cua IPCC
Bién do6i khi hdu — sinh hoc kgCO,td L
(dwa trén bdo cdo IPCC 2021)
Bi€n d6i khi hau — sir dung dat M6 hinh co s& 100 nam cda IPCC
kgCO:td

va thay d&i st dung dat

(dwa trén bdo cdo IPCC 2021)

D4u vét cdc-bon cha mét hoat dong hodc giai
doan phat thai duoc tinh bang cach cdng tong
lvgng phat thai khi CO, tuong duong (CO,td)

tlr tdt cd cdc ngudn phat thai, bao gébm ca
nhi*ng ngudn gy tac dong dén bi€n d&i khi hau
(BDKH), theo cong thirc (2):

BBKHTé’ng = BDKHHsa thach * BDKHsinn hoc* BDKHsy dung dét va thay déi st dung dt (2)

Trong do:

- Bién d6i khi hdu — tdng: Téng tac déng
dén bién ddi khi hau, dai dién cho diu vét cac-
bon cha san pham trong toan bé cac hoat dong
phat sinh phat thai;

- Bién d&i khi hau — hda thach: Tac déng
dén bién déi khi hau do sir dung nhién liéu hoa
thach, bao gbm cac phat thai lién quan dén
hoat déng st dung than d4, ddu mé va khi dét
tu nhién;

- Bién d6i khi hdu — sinh hoc: Tac déng dén
bién d6i khi hdu tlir cdc ngudn sinh hoc, bao
gém phat thai va hap thu lién quan dén cac

ngudn sinh hoc;

- Bién d6i khi hau—slr dung d4t va thay doi
str dung dat: Tac déng dén bién ddi khi hau do
str dung dat va thay d6i muc dich s dung dét,
lién quan dén cac hién twong nhu pha rirng, suy
thoai dat va chuyén ddi muc dich sir dung dat.
2.2.4. M6-dun A1-A3

Dit liéu vong d&i dugc thu thap tlr cac phép
do cla nha sdn xuat va cdc nha cung cap
nguyén liéu, déng thoi két hop nghién ctru tai
lieu dé bd sung nhitng ch6 thi€u dir liéu. Phan
kiém ké vong doi (LCI) duoc trinh bay trong
Bang 4, 5, 6.

Bang 4. Nguyén liéu str dung cho giai doan san xuit (mé-dun A1)

Nguyén liéu S6 lwong Pon vi/m?
GO Soi xé say; dd 4m 8-12%; t = 650 kg/m? 0,0223 m?3
Son UV 130 g
Keo 502 0,45 g
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Bang 5. Van chuyén nguyén vat liéu dén nha may (mé-dun A2)

Nguyén liéu Khoang cach van chuyén (km) Phuong tién van chuyén

% 20480 Tau bién
GO SOi Y ~
41 Xe tai 40 tan
Son UV 30 Xe tai 40 tin
Mang PE 30 Xe tai 40 tan
Day dai 30 Xe tai 40 tan
Pallet gb 30 Xe tai 40 tn
Keo 502 5 Xe may
Bang 6. Giai doan san xuat (mé-dun A3)
Piu vao/DPiura Tai nguyén S6 lwong Pon vi/m?
bién 10,61 kWh
D3u diesel 0,13 kg
Gidy carton 0,57 kg
Dau vao Pallet gb 0,4 kg
G6i hat am 0,05 kg
Mang co PE 0,1 kg
Day dai 0,1 kg
Dau ra Van 6t san gb §6i 1 m?
Vun go, bui go 4,7 kg

tai rong trong mé-dun D dugc tinh toan theo
phuwong trinh (3):

2.2.4. Tinh toan lg'i ich va ganh ndng rong (mé-
dun D)
Theo tiéu chuan EN 15804+A2 [14], |gi ich va

Qr
€module D = Z Y (MMRout - MMRin )(EMR after EOW out — EMSub out- Qs::;t) (3)
Trong do: tuwong &ng véi chi tiéu “vat liéu duwa di tai ché

- Y: Hiéu suat vat liéu, dai dién cho qua trinh
chuyén déi tir giai doan két thuc trang thai chat
thai (M-EoW) (md-dun C1-C4) dén diém thay
thé (M-DoS) trong md-dun D (khi vat liéu dwoc

nang cap).

- Mmrin: Lugng vat liéu thu hoi (tdi ché hodc
tai sir dung) di vao hé théng tir mot vong doi
trudc dé, dwoc xac dinh tai ranh gidi hé thong.

- Mmrout: Lugng vét liéu roi khoi hé thong sé
duwoc thu héi (tdi ché hodc tai st dung) trong
mot hé théng tiép theo, duwgc dinh nghia tai
diém két thuc trang thai chat thai. Piéu nay

(kg)] dwogc bao cao trong cac mo-dun C1-C4.

- EMR after EOW out: Phat thai, tiéu thu tai
nguyén va phat sinh chat thai lién quan dén vat
liéu cé ngudn géc tir tai ché.

- Emsub out: Phat thai, tiéu thu tai nguyén va
phat sinh chat thai lién quan dén vat liéu san
xuat tir nguyén liéu nguyén sinh.

- Qrout/Qsub: Ty & chat lwgng cda vat liéu thu
hoi tai diém thay thé. Co thé duoc xac dinh dua
trén gia tri kinh t&, va thuorng méc dinh bang 1.

Bang 7 trinh bay tdng quan cach tinh toan
mo-dun D da duoc thuce hién.

Bang 7. Phuwong phap tinh lgi ich tir tai ché

Vit lidu Khoi Iu'g’ng T? |é taiché Hé s0 diéu chinh MuwmRout Muwrin Muwmrout = MmRin
T (kg) (R2) (Qs/Qp) (kg) (kg) (kg)
GO xé say 14,5 30% 1 4,35 - 2,93
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3. KET QUA VA THAO LUAN
3.1. M6-dun A1-A3

Dwa trén dit liéu trinh bay trong Bang 4, tong
phat thai khi nha kinh & giai doan san xuat (mé-
dun A1-A3) duogc tinh toan la khoang 12,2
kgCO,td/m2. Phan I&n tdc ddng dén bién d6i khi
hau duwoc ghi nhan tlr phat thai do sir dung
nhién liéu hoa thach, chiém hon 99% téng phat
thai. Giai doan A3 (quy trinh san xuat tai nha
mdy) dugc xac dinh 13 nguén déng goép chinh,
chi@m trén 65% tong lwong phat thai, cho thay
day |a giai doan cé tiém nang giam thiéu dang

ké thdng qua t&i wu hda quy trinh va s dung
nang lugng tai tao. Cac déng gbp tir bién doi
khi hdu — sinh hoc (0,07 kgCO,td/m?) va tur st
dung va thay d6i s&r dung dat (0,12
kgCO,td/m?) dwoc ghi nhan |a khdng dang ké
50 V@i tong lwong phat thai. Cac két qua nay chi
ra rang chién luvoc gidm phat thai nén tap trung
vao cai thién hiéu qua nang lugng va giam tiéu
thu nhién liéu hda thach trong qua trinh san
xuat. Bang 8 thé hién tac dong méi trwdng cla
giai doan sdn xudt (md-dun A1-A3) cla 1 m?
van 16t san bang gb Soi trang.

Bang 8. Phat thai cac-bon giai doan san xuat (kgCO,td/m?)

Chi sé tac dong Al A2 A3 A1-A3
Bién ddi khi hdu — sinh hoc 4,56E-03 4,02E-04 6,69E—-02 7,19E-02
Bién ddi khi hdu — héa thach 2,04 2,03 7,98 12,1
Bién ddi khi hau -
. . . o 1,13E-01 1,68E—- ,67E— 1,20E-01
st dung va thay doi str dung dat 3E-0 68E-03 >,67E-03 0E-0
Bién ddi khi hdu — tdng 2,16 2,03 8,06 12,2

3.2. M6-dun A4-A5

M&-dun A4 (van chuyén dén cdng truong)
va A5 (qua trinh 13p d3t tai cong trwdng) khong
duwoc dua vao pham vi nghién ctru, vi dit liéu vé
khoang cach van chuyén, phuong tién van
chuyén va quy trinh thi céng |3p dat phu thudc
vao tirng dy an cu thé (vi du: vi tri cdng trudng,
loai phwong tién, diéu kién di chuyén, quy trinh
thi cong). Do su khac biét I&n gilta cac cong
trinh va thiéu dit liéu trung binh dang tin cdy,
viéc dwa cdc mo-dun nay vao cé thé lam sai léch
két qua va giam kha ndng so sanh cla nghién
ctru. Cach ti€p can nay phu hop vdi thuc hanh
tiéu chuan trong céc nghién cru LCA “cradle-to-
gate”, trong dé chi xem xét cac mo-dun A1-A3
nham tap trung danh gia tadc déng ctia qua trinh
san xuat sdn pham.
3.3. M6-dun B1-B7

Giai doan st dung (m6-dun B1-B7) duwgc
loai trir khdi pham vi danh gia do phat thai cac-
bon khoéng dang ké. San phdm vén san duoc
thiét ké véi kha nang gian nd hop ly va do bén
co hoc cao nhd ngudn gd nguyén liéu duogc
tuyén chon ki lwdng. Lép son UV gilp han ché

trao d6i am vdi mdi trwdong, tir d6 nang cao do
bén va kéo dai tudi tho san pham. Bén canh do,
viéc bao dudng rat don gian, chi can vé sinh
théng thudng ma khéng phai sir dung hda chat
chuyén dung.

3.4. Giai doan cudi vong d&i (mo-dun C1-C4)
va lgi ich ngoai ranh gi¢i (m6-dun D)

Vao cudi vong doi cdng trinh, ddnh gid duoc
chia thanh bdn mé-dun riéng biét (C1-C4) bao
goém viéc thdo d& san pham, chuyén chat thai
dén co sé& xt ly hodc tai ché, va qua trinh x& ly
cudi cung cla gb théng qua tai ché hodc chén
lap.

3.4.1. Giai doan thdo d& (mé6-dun C1)

Trong giai doan C1, viéc thdo d& duoc thyc
hién tha cong va khong tiéu thu nang lvgng. Do
do, tac dong méi trwong & giai doan nay duwgc
coi nhu khdng déng ké (bang khong).

3.4.2. Giai doan védn chuyén chét théi va x& ly
(mé6-dun C2-C4)

- Vdn chuyén chdt théi (C2)

Viéc van chuyén chat thai dén céc co s xr
ly cudi vong doi (md-dun C2) dwgc md phéng
dua trén ty 1é vat liéu duoc tai ché so vdi chén
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|ap, v&i khodng cach van chuyén trung binh gia
dinh 1a 50 km. M6t phan chat thai san pham va
vat liéu bao bi dugc tai st dung, trong khi phan
con lai duwoc dua dén bai chon 1ap.

- Tdiché(C3)

ViViét Nam hién chwa cé cdc quy dinh cu thé
vé tai ché&, nghién clru nay gid dinh rang mot
phan chat thai va vat liéu bao bi dugc tai ché
thanh céc san phdm mdi, trong khi cédc phan
khong thé tai ché s& dugc xtr ly tai bai chon 13p.
Ty 18 téi ché duwogc udce tinh dya trén cac gia tri
R2 (ty l& tai ché) m&inhat dugc cung cap trong
Hwdng din Dau chan Mai trwdong San pham
(PEF). Cac gid tri nay c6 trong tai liéu
“Annex_C_V2.1_May2020”, c6 thé truy cap tai
EP LCA Developer EF [12].

- Chén ldp (C4)

B4t ky nguyén liéu dau vao va vat liéu bao bi
nao khong duwoc tai ché khi két thac vong doi
déu x(r ly tai b3i chon 1ap. Viéc van chuyén chat
thai dén cac bai chon |4p, véi khoang cach 50
km, duwgc tinh trong mé-dun C2 dua trén ty |é
vat liéu bi chon Iap.

Giai doan nay dong gép vao tong lugng phat

thai khi nha kinh, v&i 2,15 kgCO,td/m? dién tich
san, chd yéu do sy phat thai khi methane (CHa)
tir vat liéu gd khi chon 1ap,

3.4.3. Loi ich ngoai ranh gici (mé-dun D)

Dua trén ty |& tai ché dwoc trong Hwéng dan
PEF, nghién clru nay gia dinh ty |é tdi ché 30%
cho chat thai la gb.

Da&i v&i qua trinh tai ché thung carton, chat
thai gidy carton dwoc chuyén déi thanh gidy
nén cho thung carton. Lgi ich mdi truong cla
qua trinh nay duwgc mod phdng nhu viéc tranh
san xuat gidy nén tlir nguyén liéu nguyén sinh.
Tuy nhién, do sy suy gidm chat lvgng vat liéu va
mat mat tinh chat soi gb trong qua trinh tai ché,
chi 75% lgi ich nay duoc tinh dén, theo gia tri
R2 trong Huwdng dan PEF.

Twong tw, ty 1& tai ché cho pallet gb ciing
dugc xac dinh theo céac gia tri R2 trong Hudng
dan PEF, v&i ty 1é tai ché gia dinh 13 30%. Loi ich
tlr vat liéu thai & giai doan két thic vong doi,
dat dwoc théng qua viéc tranh phat thai cac-
bon khi s& dung vat liéu tai ché thay vi vat liéu
mdi, 1a —0,44 kgCO,td/m? (Bang 9).

Bang 9. Phat thai cac-bon giai doan san xuat (kgCO,td/m?)

Chi s6 tac déng c1 2 a3 ca D
Bi&n d6i khi hau — sinh hoc 0 3316-05  1586-04  177E+00  —1,86E-03
Bién d6i khi hau — hoa thach 0 1476-01  2,506-01  —2,626-02  —4,38E-01
_ Biéndoikhihau= " 0 6,56E-05  7,856-04  6,84E-07  —1,47E-03
st dung va thay doi str dung dat
Bi&n di khi hau — téng 0 1476-01  2,60-01  1,74E+00  —442E-01

3.5. Panh gia lwgng phat thai

Két qua dénh gid dau vét cac-bon (Hinh 3)
cho thay giai doan san xuat (A1-A3) dong gop
I&n nhat vao téng phat thai véi gia tri khoang
12,2 kgCO,td/m?, chiém ty |1é &p ddo trong toan
bd vong doi san pham. Giai doan x{&t ly cubi
vong doi C4 la giai doan c6 phat thai I&n tiép
theo, khoang 1,74 kgCO,td/m?, trong khi céc
giai doan khac nhw C2 va C3 déng gop lan luot
0,147 va 0,260 kgCO,td/m?. Giai doan C1 gan
nhu khéng phat thai dang ké. Dang chud y, mo-
dun D mang lai lgi ich méi trwong véi gid tri am

(0,442 kgCO,td/m?), phan anh kha nang bu
dap phat thai nho tai ché va thu hoi ndng luong
sau khi san pham két thuc vong doi.

Nhin chung, téng phat thai ciia san phdm dat
13,7 kgCO,td/m?, chi ra rang qua trinh san xuat
va xt ly cudi vong doi la cac giai doan trong yéu
can dugc wu tién trong cac gidi phdp giam phat
thai. Viéc téi wu hoa tiéu thu nang luvgng, giam
khoang cach van chuyén nguyén liéu va nang
cao ty |é tai ché, tdn dung loi ich tir md-dun D
s& gép phan dang ké trong viéc gidm dau vét
céc-bon tdng thé cta san pham.
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Bién d6i khi hau —téng
(kg CO,td/m?)

-2 0 2 4

6 8 10 12 14

ED mC4 mC3 mC2 mCl mAl-A3

Hinh 3. Dau vét cac-bon ctia nghién ctru (kgCO,td/m?)

3.6. Danh gia do nhay

Két qua thu dugc tic ddong cla san pham
cho thay giai doan san xuat (A1-A3) chiém téi
88% tong lwvong anh hwdng dén ca vong doicla
san pham. Dic biét, & giai doan san xuat (mo-
dun A3) chiém ty |& 1&n té&i 66%. Quan sat cac
yéu td anh hudng, lvong dién tiéu thy déng

gdp mot lwong dang ké, chinh vi vay yéu té nay
dugc dem ra dé danh gid do nhay.

Bang 10 va Hinh 4 thé hién sy danh gia va
anh hudng khi thay déi kich ban lwvong dién tiéu
thu & mirc thap hon (-5%) va & mirc cao hon
(+15%) so v&i mirc thue tinh.

Bang 10. Cac kich ban tinh thay d6i cho mirc dién tiéu thu

Pién tiéu thu

in aen Pién tiéu thu Lo 2
Yéu t6 tﬁ:ee:t?:: t?a’un theo kich bAn  theo kich ban ﬁ(WCPOT:g/ng::; (iMél;‘l;«:ir}gr:‘a;)
giam (5%) ting (15%) §-02 8th2
Lugng dien 10,61 10,08 12,2 11,92 13,23
tiéu thu
13.50.00
+7%

&
5 13.0.00

| &

2 E 125000

£y

E o~

~ 8 12000 -3%
O o

S 2

c

@ 11.50.00

[an]

11.0.00 W A1-A3 - Mirc tiéu thy dién thap

HA1-A3

B A1-A3 - Mrc tiéu thu dién cao

Hinh 4. Ty Ié chénh léch vé&i cac kich ban mirc dién tiéu thu khac nhau

3.7. So sanh két qua danh gia vong d&i (LCA)

v@i cac nghién ciru twong tw

Khi so sdnh vdi cac nghién clru vé san pham

twong tw, Lao va cong su (2024) bao cdo rang
doi véi van |6t san sdn xudt tai Trung Qudc,
lwvong phat thai trwdc khi tinh dén phan cac-
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bon hap thu la 6,76 kgCO,td/m?2. Tuy nhién, khi
cong don lwong cadc-bon ma gb da tich Ity
trudc do, gid tri nay chuyén sang am, tuwong
ng v&i mirc hdp thu 8,5 kgCO,td/m? [2].
Tuong ty, lvgng dién tiéu thu cling dong gop
mot ty trong |&n dén tdng lwong phat thai &
giai doan san xuét.

Heidari va cong sy (2019) da thyc hién danh
gia dau vé&t cic-bon cho san pham vén san qua
cdc giai doan: san xuat (A1-A3), van chuyén va
|p d&t (A4—A5), st dung (B1-B7), cudi vong doi
(C1-C4) va x{r ly cudi cung (D) [15]. Giai doan
st dung ghi nhan phat thai I&n nhat vai 15,18
kgCO,td/m?, chiém 57% téng lwong phat thai.
Nh& kha ning hap thu cac-bon cua gb, lwong
phat thai rong gidm con 12,27 kgCO,td/m?2.

DPong thoi, bién phap chén &p gidp lwu trir 1au
dai 14,37 kgCO,td/m?2.

Mahalle (2011) cling ghi nhan tiém nang tich
cwc @ giai doan san xuat (A1-A3) v&i kha nang
hap thu dén 14,14 kgCO,td/m?. Tuy nhién, do
kich ban x& ly cudi vong doi 13 chdn 1ap nén
phat sinh khi methane, dan dén téng hap thu
rong giam con 4,79 kgCO,td/m? [3].

Ngoai ra, két qua dugc so sanh véi hai cong
b& moi truong cla Hiép hdi gd san cla My
(National Wood Flooring Association, NWFA),
vé van san gd nguyén va van san gb cong
nghiép. Sy khdc biét dugc ghi nhan chd yéu 1a
do quing dudng van chuyén ngudn nguyén liéu
(Bang 11).

Bang 11. So sanh lwgng phat thai khi nha kinh cda cac nghién ctiru

San pham/Ngudn dit liéu

Téng phat thai (A1-D
Pon vi chirc nang &P H )

(kgCO,td/m?)
Van san gb Soi (nghién ctru nay) 1m? 12,2
Solid Wood Flooring (céng b6 EPD, NWFA [7]) 1 m? 9,16
Engineered Wood Flooring (cdng bd EPD,
8 g (cong 1m? 11,4

Decorative Hardwoods Association, NWFA [8])

4. KET LUAN

Nghién ctru nay da thyc hién danh gia vong
doi toan dién déi véi sdn pham van san gd Soi
trang, tudn thd céc tiéu chuan ISO 14040, I1SO
14044 va ISO 14067. Nhitng phat hién nay
nhan manh tdm quan trong cuta viéc giam thai
cac-bon trong giai doan sdn xuat, dac biét
thong qua viéc dp dung cdc nguén dién xanh
va cdithién hiéu suat. K&t hop véi cac gidi phap
tang cwong thu hoi cudi vong doi, nhirng bién
phdp nay cé thé lam gidam dang ké tong diu vét
cac-bon va cling c8 vai trd clia san gob Soi trang
trong viéc gidm thiéu khi nha kinh.

Két qud nghién ciru khéng chi cung cap
bang chirng khoa hoc cho viéc Iwa chon vat liéu
xay duwng than thién véi moi trudng ma con
tao co s& cho viéc xay dung co s& dit liéu vong
doi (LCI) va cong bb sdn phdm méi truong
(EPD) tai Viét Nam. Trong tuong lai, cdc nghién
clru can ti€p tuc hoan thién quy trinh san xuéat,

mé& rong phan tich cho nhiéu loai gb khac nhau
va phét trién cac phuong phap téiché hiéu qua
hon, qua d6 thuc day nganh cong nghiép gb
phat trién theo hudng phat thai thap, phu hop
véi muc tiéu quéc gia cla Viét Nam vé phat
thai rong bang khong (Net Zero 2050).
L&'i cam on

Nghién ctru nay la mot phan cua dé tai khoa
hoc va cong nghé cap co s& m3 s6 CS-SV24-LN-01
dugc cap kinh phi béi Truong Dai hoc Nong LAm
TP. H6 Chi Minh.
TAI LIEU THAM KHAO

[1]. Nguyén Thuy My Linh, V@i TAn Phuong, Lé Thi Thu
Hang, Hoang Nguyén Viét Hoa & Nguyén Anh Diing
(2022). D3u vét cac-bon trong san xuat gb tron, gd xé va
dim gb tlr rirng trong keo & vung Bong Bac Bo. Tap chi
Khoa hoc Lam nghiép. 1: 115-128.

[2]. Lao W, Han Y. & You J. (2024). Carbon footprint
as an environmental indicator for wood flooring industry

in China. Case Studies in Construction Materials. 21:
e03594. DOI: 10.1016/j.cscm.2024.e03594.

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 14, SO 6 (2025) 145


https://doi.org/10.1016/j.cscm.2024.e03594

Ky thudt & Céng nghé

[3]. Mahalle L. (2011). A Comparative Life Cycle
Assessment of Canadian Hardwood Flooring with
Alternative Flooring Types. FPInnovations. Truy cap tu
https://library.fpinnovations.ca/link/fpipub39376.

[4]. Bergman R. D., Gu H., Falk R. H. & Napier T. R.
(2010). Using reclaimed lumber and wood flooring in
construction: Measuring environmental impact using
life-cycle inventory analysis. Proceedings of the
International Convention of Society of Wood Science and
Technology and United Nations Economic Commission
for Europe--Timber Committee. October 11-14, 2010,
Geneva, Switzerland. 11 p.: Paper WS-11. Truy cap tw
https://www.fpl.fs.usda.gov/documnts/pdf2010/fpl_20
10_bergman002.pdf.

[5]. Lao W. (2024). Assessing environmental burdens
of China's wooden flooring production based on
life-cycle assessment. Journal of Cleaner Production.
446(93): 141341. DOI: 10.1016/j.jclepro.2024.141341 .

[6]. Hubbard S. S., Bowe S. A. (2010). A Gate-To-Gate
Life-Cycle Inventory of Solid Hardwood Flooring in the
Eastern US. Wood and Fiber Science. (42): 79-89. Truy
cap tu:
https://wfs.swst.org/index.php/wfs/article/view/1494/
1494.

[7]. National Wood Flooring Association (2022).
Cradle-to-grave EPD for industry average solid wood
flooring products. Truy cdp tu https://nwfa.org/wp-
content/uploads/2025/06/Engineered-Wood-Flooring-
EPD-20250603.pdf.

[8]. Decorative Hardwoods Association, National
Wood Flooring Association (2022). Cradle-to-grave EPD
for industry average engineered wood flooring products.
Truy cép tlr https://nwfa.org/wp-
content/uploads/2025/06/Engineered-Wood-Flooring-
EPD-20250603.pdf.

[9]. International Organization for Standardization
(2006). 1SO 14040: Environmental management — Life
cycle assessment — Principles and framework.

[10]. International Organization for Standardization
(2006). 1SO 14044: Environmental management—Life
cycle assessment—Requirements and guidelines.

[11]. International Organization for Standardization
(2018). 1SO 14067: Greenhouse gases — Carbon
footprint of products — Requirements and guidelines for
guantification.

[12]. European Platform on LCA (2020). Annex C -
European Platform on LCA. Truy «cap tu
https://eplca.jrc.ec.europa.eu/permalink/Annex_C V2.1
_May2020.xIsx.

[13]. Life Cycle Initiative (2011). Global guidance
principles for Life Cycle Assessment databases: a basis for
greener processes and products. United Nations
Environment Programme, Paris, France. 156.

Truy cdp tlr https://www.lifecycleinitiative.org/wp-
content/uploads/2012/12/2011%20-
%20Global%20Guidance%20Principles.pdf.

[14]. European Committee for Standardization.
(2019). EN 15804:2012+A2:2019 — Sustainability of
construction works —  Environmental product
declarations — Core rules for the product category of
construction products.

[15]. Heidari M. D., Bergman R. D., Salazar J., Hubbard
S. S. & Bowe S. A. (2019). Life-cycle assessment of solid
hardwood flooring in the Eastern United States. U.S.
Department of Agriculture, Forest Service, Forest
Products Laboratory, Madison, WI, USA. DOI:
10.2737/FPL-RP-717.

146 TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP TAP 14, SO 6 (2025)


https://library.fpinnovations.ca/link/fpipub39376
https://www.fpl.fs.usda.gov/documnts/pdf2010/fpl_2010_bergman002.pdf
https://www.fpl.fs.usda.gov/documnts/pdf2010/fpl_2010_bergman002.pdf
https://doi.org/10.1016/j.jclepro.2024.141341
https://wfs.swst.org/index.php/wfs/article/view/1494/1494
https://wfs.swst.org/index.php/wfs/article/view/1494/1494
https://nwfa.org/wp-content/uploads/2025/06/Engineered-Wood-Flooring-EPD-20250603.pdf
https://nwfa.org/wp-content/uploads/2025/06/Engineered-Wood-Flooring-EPD-20250603.pdf
https://nwfa.org/wp-content/uploads/2025/06/Engineered-Wood-Flooring-EPD-20250603.pdf
https://nwfa.org/wp-content/uploads/2025/06/Engineered-Wood-Flooring-EPD-20250603.pdf.
https://nwfa.org/wp-content/uploads/2025/06/Engineered-Wood-Flooring-EPD-20250603.pdf.
https://nwfa.org/wp-content/uploads/2025/06/Engineered-Wood-Flooring-EPD-20250603.pdf.
https://nwfa.org/wp-content/uploads/2025/06/Engineered-Wood-Flooring-EPD-20250603.pdf.
https://eplca.jrc.ec.europa.eu/permalink/Annex_C_V2.1_May2020.xlsx
https://eplca.jrc.ec.europa.eu/permalink/Annex_C_V2.1_May2020.xlsx
https://www.lifecycleinitiative.org/wp-content/uploads/2012/12/2011%20-%20Global%20Guidance%20Principles.pdf
https://www.lifecycleinitiative.org/wp-content/uploads/2012/12/2011%20-%20Global%20Guidance%20Principles.pdf
https://www.lifecycleinitiative.org/wp-content/uploads/2012/12/2011%20-%20Global%20Guidance%20Principles.pdf
https://doi.org/10.2737/FPL-RP-717

	Bảng 3. Các danh mục tác động trong Đánh giá vòng đời (LCA) được đưa vào nghiên cứu này
	Bảng 8. Phát thải các-bon giai đoạn sản xuất (kgCO₂tđ/m²)
	Bảng 9. Phát thải các-bon giai đoạn sản xuất (kgCO₂tđ/m²)

