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Tém tét - Bang Input— Output (IO) Ia mé hinh phan anh toan bd
hoat ddng san xuét ctia n&n kinh !e Tuy nhién, do bang 10 truyen
théng chwa cho phep tinh dén yeu td moi trdrng trong moi lién
hé véi hoat dong s@n xuat va st dung san pham vi v@y céac chi
tiéu dwa trén s liéu ctia bang 10 nay chua bao gom cac tac dong
ctia mdi trwdng va nhwng anh hu'O’ng clia no dén tang trwéng
bén vwng Hién nay, mé6 hinh IO mé& réng cho méi trirong trong
hé théng tai khoan kinh t& va méi treomg (SEEA) da cho phep
phan tich méi quan hé gitra kmh té va moi tru’ofng thong qua mo
hinh Leontief m& réng. Bai viét lam 16 co s& Iy thuyét clia mo
hinh IO méi trwérng cach thém vao bang 10 cac dong la cac loai
chét thai do cac nganh tao ra trong qua trlnh san xuét; cac cot 1a
céc hoat dong x(r Iy chét thai. Tir d6, bai viét phan tich tac dong 6
nhidm, va xac dinh cong thikc tinh chi tiéu “GDP xanh”.

Tir khoa - GDP xanh; mé hinh Leontief mé rong; 6 nhiém; hoat
déng xt ly 6 nhiém; moi tredng.

1. Bjt vén aé

Qua trinh san xuét hang hoa va dich vu doi hoi lwong
dau vio sir dyng trong quéa trinh sdn xuét dé tao ra san
pham. Pdng thoi v6i vide san xudt san phdm d4p img cho
cac myc dich sir dung khic nhau, qué trinh nay lai san
sinh ra chat thai lam ton hai dén méi truong. O nhiém xay
ra khi cic chat thii phi v& hodic thay ddi hé théng tu
nhién. Do vy, viéc do luong va danh gid tic dong cia
yéu to moi_trudng dén tinh bén vimg ciia cac hoat dong
kinh té 1a cén thiét,

Ké tir nhitng nam cudi cta thap ky 60 coa thé ky XX;
nhiéu nha nghién ctru di mé rong bang 10 dé tinh toén 6
nhiém moi trudng phét sinh va hoat dong chéng 6 nhiém
lién quan dén hoat dong kinh té trén co s md rong md
hinh Leontief. M6 hinh nay lin dau tién duge dé xuét bai
Leontief [2] va di dugc phét trién thém boi Qayyum va
Luptacik va B6hm [3]. Tai Viét Nam, chua c6 mot nghién
citu ndo trinh bay mét cich hé thng cich mé rong mod
hinh Leontief va cach vin dung mé hinh nay trong ph:?m
tich tdc dong 6 nhiém qua cdc kich ban “néu, thi”.
viy, bai viét voi muc dich lam 16 cdch thirc m¢ réng md
hinh Leontief tir cich tiép can don gian nhét. D6 [a thém
vao bang 10 cic dong 1a cic loai chét thai do cac hoat
dong kinh té gay ra, cac cot la cac hoat d6ng xir ly chét
thai. Trén co s& d6, bai viét phan tich tic dong 6 nhiém,
va tinh toan GDP xanh - mét chi tiéu quan trong trong
phat trién kinh té bén viing dang dugc quan tdm hing dau
trong céc chién luge phat trién kinh té& hién nay.

2. Mé hinh Leontief mé ring
2.1. Mé hinh Leontief md rong mirc dp 6 nhiém

M6t nén kinh té c6 n nganh; trong qua trinh san xudt
san pham cic nganh con san sinh ra k loai chét thai. Nl

Abstract - Input-OutputTable (I0) is a model that reflects the all
the production activities in an economy. However, the 10 table
does not include the environmental factors in relationshipwith the
production and its consumption; therefore,it leads to one-sided
calculation results which are not good for the environment and
sustainable growth. Today, by using extended Leontief models,
10 with environmental factors inthe systems of environmental and
economic accounting (SEEA) allows economists to analyze the
relationship between economy and environment. This article
clarifies the extension of the Leontief model included wastes in
the rows and waste treatment operations in the columes.
Thus,the article will analyze the impact of pollution as well as
identifying the target formula of "green GDP"

Key words - Green GDP; extended Leontief model; pollution,
abatement activity; environment.

viy, ngoai két qua san xuat, X;; cac nganh con san sinh ra
khoi lugng chat thai X L-p .
Bing 1. Bang Input- Output mé rong cho cde chat théi

SD trung gian nganh i spcc | co
1 2 n
1 X | Xip | e | Xin F X
Ng{;l]’]h 2 X721 X2 Xon Fz X2
Xnl Xn2 Xon Fn Xn
. 1 P xP p p
Logi [ 4—T— % = 5
chat 21 22 2n 2
ol k de ng an XE
VA Vi V, Vi
GO X | B | o | X,

Theo Bang 1, gid tri san phdm cta nganh i dugc st
dyng cho san xudt clia cac nganh j va si dung cho si
dung cudi ciing. Pdng thoi trong qué trinh san xuét san
pham, nganh j con san sinh ra cac loai chit thai i; thé hién
qua phuong trinh sau:

X, =%, +%, +o¥%, +E

1

X! =x} +x§ +...+xP @
Hay:
X; =8, X, +a,X, +...+a, X +F

P __oP p P
X]=alX, +alX, +..+ah X

(i=1n)
Lk

Z

Trong do:

R T |

Hé¢ sb chit thai phét sinh a",J phan 4nh s6 lugng timg
loai chit thai trén mot don vi gid tri dau ra clia nganh j.
Con goi 13 hé sb 6 nhiém tac dong trire tiép.
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Cac phuong trinh trén co thé viét dudi dang ma trén:

X=AX+F (@D)]
XP=APX 2)
Bién ddi (1), c6: X = (I-A)'F (3)
Thay (3) vao (2), dugec:
XP= AP(I-AY'F )
Nbi (3) va (4), cé:
x| (1-A)" .
[xp} - {AP(FA)—'} (%)
bat:
o=(I1-A)";
Bp=ArI-A)"
Trong do:
o= (- INRE Ma trédn nghich ddo Leontief (Ma trin
hé s6 chi phi toan phan) (nxn).
B=AP(I—A)": Ma trdn hé sb tong thc dong 6 nhiém
(kxn).
B;j dugc goi 12 nhan tir 6 nhidm cua nganh j
Vay: X'=A'F (6)

Khi d6 A" dwoc goi 1a ma tran Leontief mé rong hé )
tac dong 6 nhiém (n+k,n)

Voi: o X A*_[a}
_{X"} 1B

2.2. M@ hinh Leontief md rong mirc d 0 nhiém cé tinh
dén hoat dpng logi bo chit thai

Khi c6 6 nhiém trong nén kinh té, s& cé hoat dong dé
khir & nhiém hay loai bo chét thai va hoat dong nay s& dua
vio md hinh Leontief, bing céch thém vio mét hay nhiéu
c6t ma c6 thé dai dién cho céc linh vuc véi chire ning 1a
lam giam hay x6a bo hét 6 nhiém.

Nhu vdy, cé hai loai hoat dong duge phin biét trong
md hinh: tat céc cac hoat dong kinh té (trir hoat déng xit
Iy chit thai) va hoat dong xtr ly chit thai (gia dinh co k
loai hoat dong xur 1y chét thai dé khir k loai chét thai). Hai
hoat dong nay co méi lién hé mat thiét voi nhau. Cac hoat
dong kinh té thi gy rad nhiém; con hoat dong xur ly chit
thai thi di khir chit thai cho cac hoat dong kinh té. Mudn
Kkhir chit thai thi cac hoat dong xir 1y chét thai lai phai
mua cac yéu td déu vao ciia cic hoat déng kinh té. Dau
vao cta hoat dong chéng 6 nhidm dugc do bing don vi
tién té nhung déu ra cta cc hoat déng chdng 6 nhiém
duoc hiéu 13 tdng lugng chit thai b loai bd nén duge do
luomg biang don vi hién vat. Gia dinh hoat dong xtt Iy chat
thai khong gay ra 6 nhiém
2.2.1. Truong hop tdt cd chdt thai déu bj logi bo

Tdng lugng chit thai loai i do céc hoat déng kinh té
san sinh ra la X f dugce cac hoat dong xu ly loai bo hét
(Bang 2). Vay:

- Gi4 tri san xuét do cac hoat déng kinh té san xuét ra
ngodi phan duge sir dung trong qua trinh sin xuét clia cac
hoat dong kinh té (x;;) thi con st dung cho hoat dong
chéng 6 nhiém ( xf;) va cho sir dung cudi cing F;'.

= Két, qua hoat dong chéng 6 nhiém chinh 1a tong
Irgng chat thai bi loai bd hét

Bing 2. Bang Input- Output mo rong hoat déng xir [y
chdt thai (truweomg hop loai bo hét chat thi)

Cac hoat dong | Céc hoat dong xtr | F
kinh té ly chat thai GO
12| n|1[2].]k
el —
I RSTR RSP xi [ A F | X
L e e ¥
Nganh 2 Xo1 [Xop | o | Xon [ %o X | [ X5 | F | X
N Xpt | Xp2 | - [ Xon X:l Xiz e xik Fl: Xy
Sl xP X %5 7P
PRI e X
chéat Xo1 | X ) 2
thai ;
REAEINE Xt
VA Vi|Val..| Vy
GO X[ X || X [ XE | XE|LL | XE

Két qua céc hoat dong trén thé hién qua cdc phuong
trinh sau: . . . .
X, =%, #%y Pt Xy, HXG FXG bty R
P _ P P p
XP=xh +x5 +o. o+ X
hay:
Xi=ay X+ 42X+ anXP+..+a XD +F

XM =alX, +..+a) X,

p €

X.. <o X

LA —_u. p__U. |
VERTX BTX BT
i i i

Hé s6 xir ly chit thai af; phan 4nh chi phi du vao cia
hoat déng xir Iy cht thai trén mét don vi 6 nhiém bi loai
bo.

Méi quan hé nay duge thé hién dudi dang ma trén nhu
sau:

X =AX+AX"+F 7

X" =APX (8)
Thay (8) vao (7), dugc:

X=AX+AFAPX+F 9)
Suy ra:

X=(-A-AFAP)'F (10)
Trong (;ié:'AEAp duoc goi 13 ma trén hé sé chi phi diu
vao tryc tiép cho hoat dong xur 1y chat thai
Thay (10) vao (8), duge:

XP=AP(I- A - AP AP F (11)
Nbi (10) va (11), cé:
X (I-A —AFAP)™ i
= _ F (12)
X' |AT(I-A —AFAT)"
pat: o =(I-A-A"APY"; B'=AP(I-A-AFAP)

Névo=(- z'fx)’l 12 ma tran hé sb chi phi todn phé‘m cho
hoat dfng kinh t¢; thi tuong tu:

o' =(I-A-A"A")" duge goi 1d ma tiéin hg s6 chi
phi toan phan cho ca hoat ddng kinh té va ca hoat dong
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khtr cihat thai. . o - X (I—A—AFAP)" .
B dwgc goi la ma trdn hé so tong tac ddng & nhiém = ¥ F
. P X? AM(I-A-AFAPY!
Vay: X=BF (13)
Véi: Viy: X'=B"F” (19)

Khi d6: B” goi 1a ma trén Leontief mé rong cho hé sb
tong tac dong 6 nhiém (n+k,n).
2.2.2. Truomg hop chat thdi khéng bj loai bo hét

Néu céc chét thai khong bi loai bé hét thi phin khong
bi loai bé nay s& bi “hap thu” béi xa hoi hay noi cach
khac 1a da dwa vao su dung trong sir dyng cudi cung
(Bang 3). Vi vay,l uong chét thai do céc hoat dong kinh té
san sinh ra (le ) bing lwgng chit thai dugc loai bo béi

hoat déng xir ly (XL?’ ) cdng véi lugng chét thai da dua
vio st dung cudi ciing 0¢9)

Bing 3. Bang Input- Output mé y ong hoat dong xik Iy
chat thai (khongloai bé hét chat thai)

Cac hoat dong | Céc hoat dong xr| F GO
kinh té ly chat thai
1 2 . n 1 2 [.]k |,
L xy |Xi2 [ [Xin xfi XT; XT}: 01X,
Nganh]2 Tx, Txy, [0 [xon [0 B2 o [ | B X,
0 |Xn1 |Xn2 Xnn X:; Xﬁ; X; F1: X
Loai |1 Xfl xfz - x:’n —Fip Xf‘
chat BT = = . [ = —FXT
thai
k | X Xid .| xR0 =KX
VA Vi |Vy | V.
GO X X | X [PPSR

Két qua cac hoat dong trén thé hién qua cac phuong
trinh sau:
X, =X, Xy +ont Xy X X5 o +XS +E

XP =xb +x) +.4+xh —FP =XP - FP
hay:

Xi=ayX; +tap X+ ai X+, +al XP +F
XM =alX, +..+al X —FP
p e*

i, p_ X, e _ X

- i = <
i

veir f Ty AT i
2 .n el a
Theé hign dudi Jd.';mg ma trn nhu sau:

X =AX+AFX" +F (14)

XM = APX - FP (15)
Thay (15) vao (14), duogc:

X =AX+AYA'X -A¥F 4+ F° (16)
Suy ra:

X=(I-A-A¥AP)'F” (17)
Trong d6: " =F - A FP. Vay:
XP=APX = AP (I- A - A¥APY' F™ (18)

Néi (17) véi (18), cé:

Vai:

& att
B = [ L id
p

Khi d6: B™ goi la ma trfn Leontief mé rong cho hé sb
tong téc dong 6 nhidm(n+tk, n).

=(I-A-A"A")"
=AM(I-A-A¥AP)"

3. Vin dyng md hinh Leontief mé& rjng trong phin
tich 6 nhiém

3.1. Phén tich tic dpng 6 nhiém

Vige xdc dinh mic d§ 6 nhiém tiy theo ngudn sé lidu,
chch tiép can cling nhu muc dich phén tich.

- Céch tiép cdn tir phia san xuét (phia cung), miic d9 6
nhém dugc xem la ham cia gia tri san xudt, duoc xic dinh
theo céng thic (2):

XP=APX
M3i phén ti trong ma trin AP, a (he sb 6 nhiém téc

dong tryc tlep) thé hién Iwong chét thal loai I sinh ra trén
mdt don vi gié tri san xudt cua nganh j.

Vi vecto X cho trude, 6 thé x4c dinh duge ma tran 6
nhiém. Tong theo hang cac phan tir tlong ma trin & nhiém
cho blet tong luong chét thai loai i do céc nganh trong
toan nén kinh té giy ra.

- Cach tiep cén tir phia st dung cubi cling (phia cau)
mirc d§ 6 nhiém dwgc xem 12 ham cua sit dung cudi cling,
duge x4c dinh theo cac cong thirc (4), (11), (18) lan lugt
nhu sau:

XP= AP(I-A)"'F = pF
XP=AP(I-A- A" AP F“= BF
XP=AP(1-A-APAY' E” B*‘F‘*

Méi phan tir trong ma trén B, B, [3 (hé sé tong tac
dong 0 nh1em) thé hién tdng lwong chat thai (trye tiép va
gian tlep) loai i sinh ra trong qué trinh san xudt trén mot
don vi gid tri st dung cubi cling nganh j.

Véi vecto F/F'/F " cho trude, cé thé xéc dinh dugc ma
trén 6 nhiém, Téng theo hang cac phan tir trong ma trén 6
nhiém the h1¢n mirc d6 6 nhidm vé loai chit thai i trong
toan nén kinh té.

Nhu vy cac nha phan tich c6 thé dy kién duoc lugng
6 nhiém sinh ra trong qua trinh sin xuat ctia mdi nganh
ng vdi gid tri sdn Xudt méi cia nganh dé; hay c6 thé Ch.I
kién dugc lugng chét thai giam di khi giam tiéu dung cudi
cung cua nganh nao doé.

Bén canh vi€e xdc dinh mirc do é nhlem thong qua hé
s6 6 nhidm tac dong truc tiép hay hé sb tong téc dong;
Nha phan tich c6 thé sir dung cc phuong trinh (6), (13),
(19) dé phan tich tac déng 6 nhiém qua céc kich ban “néu,
thi”. Nghia 1a, c6 thé phan tich tac dong 6 nhiém khi tang
str dung cudi ciinglén 1 don vi.

M&éi quan hé (6) c6 thé viét lai duéi dang hé phuong
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trinh nhur sau:

X, =a,F +a,F +..+o, F
X, =0,F +a,E +..+ o, F,
X =it B 0B #aat el
Xp = BLIFI +B|2F Fou Pl
X B2IF +B22F +.. '{"B’f‘n n

XE = Blel +B,E +. + B F,

Hay:
AX, = o AF, + 0, AF, +... + o, A,
AX, = oy AR + 05, AF, ...+ 0, AF,
AX, =0, AF +o ,AF, + .oto AF
(20)

AXY =p,,AF, +B12AF2 L

AXS =BuAF, +B22AF2 +..+ By AR,
AXE =B AR +BGAE, +...+B, AF,

Theo hé phuong trinh (20), khi sir dung cudi cing cia
nganh j ting 1én 1 don vi trong didu kién sir dung cum
cung cua cac nganh khac khong dbi thi: gia tri san xuAt
ctia nganh 1 tédng Ién oy, cla nganh 2 tang lén ;... cua
nganh n ting lén oy don vi. Téng gi4 trj san xuét ctia nén
kinh té ting 1én OM;= oy (Cong theo cjt j cac phén tir
trong ma trn a) OM duroc goi 13 nhén tir sdn lugng cua
nganh j) [1] Déng thoi: lugng chit thai loai T =1 1,k)
do nganh j san sinh ra trong qué trinh san xudt ting 1én
tuong ang 1a By, Paj.... Py don vi. Py goi 1a nhén tr 6
nhiém cia nganh j [4].

T (13), (19) cé thé phén tich twong tu. Tuy nhién, F',
F"" dugc hidu la sir dung cubdi cling da loai bé 6 nhiém nén
khi tang sir dung cudi ciing ctia nganh j 1én 1 don vi thi
gi tri san xuét ciia cac nganh ting lén cao hon (dé cung
ing cho hoat dong I(mh te va cho hoat déng khir 6
nhiém); vi F>F} > Fy’ “nén a; < by <by

Nhu véy, ngoai viéc phan tich tic dong dé lua chon
nganh quan trong trong nén kinh té théng qua nhén ti sin
lugng (OM; lén) [1]; con co thé cin ctr vao nhan tir 0
nhiém ciia nganh j () ma dua ra cdc chinh sach kich cu
vao nhitng nganh it gy tén hai dén moi trmmg, tire By
(hodc ;) nho nhit; hay gidm sir dung cudi ciing nhitng
nganh gay tén hai dén méi truong thong qua chinh sach
thué hogc tang nhap khau.

3.2. Xdc dinh céng thivc tinh GDP xanh

Vige tinh todn GDP xanh (GGDP) dugc hiéu 12 GDP
c6 tinh dén hoat dong xir 1y chat thai dé loai bo cht thai
[4]. Nghia la trong toan bd gid trf san phim diing trong st
dung cuoi ciing di loai bo hét chat thai.

GDP dugc tinh theo 3 phuong phap: phuong phép sin

xuat phuong phap phin phdi va phwong phap su dyng
cudi cting. Theo phuong phdp st dung cuoi cung, GDP

duogc xac dinh nhu sau:

GDP = Tiéu ding cudi ciing ctia Chinh phit + Tiéu
dung cudi ciing ctia HH gia dinh + Tich iy tai san + Xuét
khéu — Nhap khau,

Chi tiéu sit dung cubi cing (F) trong Bang 10 bao
gbm: Tidu dung cudi cling ctia Chinh phu, Tiéu dung cudi
cung ctia Ho gia dinh, Tich Iiy tai san, Xuét khiu — Nhap
khéu, Cho nén:

GDP =)F;
Tir (10), cé:
X = AX +  APAPX +  F
D.f?lu vao truc Df?m vao trgc Sur dung
tiép cho hoat tiép cho hoat cudi cing

dong kinh té dong xu ly

chat thai
Theo mo hinh Leontief théng thudng, co:
X = AX + F

Pau vao truc
tiép cho hoat
ddng kinh té

Str dung cudi
cing

Viy:
F=APAPX +F hay:

®

E

1
¥

. ; E
F=F-A"A’X=|?
K

GDP xanh = GDP — Chi phi cho hoat djng xir ly chit
thai. Béi vi, néu khong c6 hoat dong xur 1y chit thai thi
mot phin cta déu ra nay s& duge chi cho sir dung cudi
cung. Cho nén:

GGDP=F, +F, +..+F,

‘Nhu’ vily, ¢6 thé tinh toan GGDP bing cach cong cic

phén tir trong vécto F . Hodc:
GGDP =ZF -ZC}
Trong do: cr

P

C?=APAPX =

CP
Tuong tu, tir (12) co:

ok

X = AX + AYAPX + F
Péu vao Diu vao tryc Str dung
truc tiép cho tiép cho hoat cudi cing
hoat déng dong xir ly
kinh t& chat thai
Viy: F]"

A

*% + F
F'=F-A¥A’X =| ?

n
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Chonén: GGDP=F"+F," +..+F"
Hoic:  GGDP=ZXF -xC"
Trong dé: -
C" = A¥APX = G
&

4. Két luin

Hién nay, viéc phén tich tdc dong Jdn nhau gitta kinh té
va mdi trudng dugc quan tim diic biét tai cac quic gia trén
thé gii. C6 nhiéu phuong phip khéc nhau dé phén tich tac
dong nay, trong d6 md hinh Leontief mé ' rong 1a phuong
phap dugc st dung phd bién nhit. Bai viét da nghién ciru
mo6 hinh Leontief m& rong cho mirc d6 6 nhiém; phén tich
tac dong mai trudng qua cic nhan tir 6 nhiém, cich tinh
GGDP frong hai trudng hop hoat déng xit Iy chét thai khi

hét 6 nhlem va khong xir Iy hét 6 nhidm. Ngoai ra, két qua
clia bai viét con 1a tai liéu tham khdo trong nghién clru vén
dung phan tich céc vin dé& vé nang luong, cic ngucm tai
nguyeén thién nhién dang ngay cang can kiét va 1a van dé
16m cta moi quéc gia trén thé gioi.
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