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nang lugng va lam nghiép
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Tém it

Tdc gid tim hiéu cde mé hinh phat théi va hap thu khi nha kinh (KNK) trong nganh ndng ligng
va lam nghiép hién dang dugc sit dung trén thé' gidi dé dé xudt mét moé hinh phan tich phix hop
vdi Viét Nam. Tie nhitng diém phit hop, bang phuwong phdp mé hinh héa, tdac gid dé xudt mot
mé hinh két hop mdi trong tinh todn phdt thai va hdp thu KNK trong nganh néing lugng va lam
nghiép dé co thé dp dung vao diéu kién Viét Nam trong trung han va dai han.
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Summary

In this study, the authors are to clarify models of emission and absorption of greenhouse gases in
energy and forestry sectors which are currently being used around the world so as to propose a

suitable model for Vietnam in medium and long term.

Keywords: emissions, greenhouse gases, energy, forestry, policy

GIOI THIEU

Giam phdt thii KNK dang dugc nhiéu qudc gia trén
th& gidi, diic biét 1a Viét Nam - mot trong nhifng nudc
dé& bi ton thuong nhit do dnh huéng ciia bién doi khi hiu
- hét sie quan tAm. Viét Nam di va dang chi dong phat
huy ndi lyc, kéu goi hd trg qudc t€ tién hanh cdc hoat
d6ng ting pho vdi bi€n ddi khi hiu, xay dung nén kinh t&€
cdc bon thip theo hudng ting trudng xanh va bén viing.

Theo du bdo, Viét Nam c6 thé chiu thiét hai khodng
10 ty USD do sy phd hily cdc cong trinh, hé thong cd
s& vit chdt ven bién. Theo s6 liéu vé kiém ké KNK
tai Viét Nam, nam 1994, Viét Nam phat thdi 103 triéu
tin CO, tuong dudng; dén nam 1998 da tang 1en 121
triéu tin CO, twong duong va ting gip doi "4? triéu tin
CO, twdng dudng vao nim 2010. Do vay, dé gidm thiéu
cdc hiu qué do bi€n ddi khi hiu rit cin c6 nhitng hanh
dong sém. Nhin thic duge diéu nay, Viét Nam da ky
Hiép uGc khung vé bi€n d6i khi hiu, ky va phé chuidn
Hiép dinh Kyoto vao ngay 25/09/2002. Viét Nam ciing
tham gia cdc cam két trong H6i nghi thugng dinh khi
héu the giGi COP21. Bong thai, Viét Nam cam két gldm
8% lugng phdt thii KNK vao nim 2030 va ¢6 thé 1én
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tdi 25% véi su hd trg tai chinh cla qudc
t&. P& xem xét kha ning gidm phat thai
KNK & céc nganh tuwong ng, can thi€t
phdi c6 mot cong cu dinh lugng dé xic
dinh cdc bién phap gidm phét nao sé c6 y
nghia vé mit lugng phét thai, ciing nhu ¢6
chi phi gidm phat thdi it nhat.

CO SO LY THUYET e
VA PHUONG PHAP NGHIEN CUU

Co sd Iy thuyét

Mot s6 md hinh phat thii KNK di
dugc 4p dung trén thé gidi, c6 thé ké dén:

Mé  hinh  MARKAL (MARKet
ALlocation) 12 mdt phin mém mo phong
hé thong ning lugng dudi dang céc
biéu thifc todn hoc cho phép xdc dinh
phuong 4n t5i wu trong thdi ky quy hoach.
MARKAL standard ti€p can theo cich
thitc bottom-up cho phép tim ki€m phudng
dn thda min nhu cau nang lugng hiru ich
vGi chi phi nhé nhit. Ngoai ra, phat thai
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KNK ciing dugc dua vio mo hinh nhtr I?.t
mot diéu kién rang budc. Mot s6 qudc
gia tiéu bi€u 4p dung md hinh ndy trong
nghién cttu cho nganh niing lugng c6 thé
kc dé&n 12 Thai Lan, Anh, Uc (Loulou, R.et
al, 2004).

M6 hinh LEAP (Long range Energy
Alternatives Planning System) 1a mo hinh
k&t hgp ning lugng va moi trudng. LEAP
thién vé kiém ké dya trén céc kich bin
thi€t 1ap béi ngudi st dung hon 12 mot
mo hinh t&i vu. M6 hinh LEAP tip trung
vao cdc vin dé cung cdp va nhu ciu niing
lugng, nguﬁn ning lugng vi moi truding,
chi phi va Igi ich; phat thai tir ngdnh ning
lu’dng va phi n.m‘s_, lugng. Mol 0 qudc gia
co ['lthU ngudsi stt dung gbm ci cdc nude
phat tri€n, nhu: My. bic, Phiap hay cic
nude dang phdt trién, nhu: Philipinnes,
Campuchia, Indonesia (Community for
Energy, Environment and Development
COMMEND, 2014).

M6 hinh AIM (Asian-Pacific Integrated
Model) la mé6 hinh phat trién cho ving
chiu A. Ba md dun chinh cia AIM la
Mo hinh phdl thai KNK (AlM!Emnwon)
M5 hinh bi&n d6i khi hiu toan ciu (AIM/
Climate) vi M hinh dnh huéng ctia bién
d6i khi hiu (AIM/Impact). AIM da dugc
stf dung & Nhit Ban, Thai Lan, An Do
trong nghién ctfu v& niing lugng va phat
thaii KNK (Mikiko Kainuma, Yuzuru
Matsuoka, Tsuneyuki Morita, 2003).

Mo hinh COMAP (COmprehensive
Mitigation Assessment Process) dudc sif
dung d€ phén tich tdc dong ciia cdc du
dn, chuong trinh riéng 1é trong linh vuc
st dung dit d€n gidm phat thii KNK.
Muc tiéu cia COMAP la tim phu‘dng in
cung cip cic dich vu va sdn pham tr rilng
song song vdi viée gidm thiéu lugng cdc
bon phét thii tir sif dung dat véi chi phi
toi thi€u. Brazil, Trung Qudc, An bo,

HINH 1: MO HINH ENFOR
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Indonexia, Mexico (Ernest Orlando Lawrence Berkeley
National Laboratory, 1999).

M6 hinh FASOMGHG (The Forest and Agricultural
Sector Optimization Model with Greenhouse Gases)
la m6 hinh quy hoach dong phi tuyén duge phit trién
cho nganh ndng nghiép va lim nghiép My (Robert H.
Beach et al. 2010).

M6 hinh CO2FIX 1a mé hinh mo phéng hé th(‘)'ng
sinh thdi dé xdc dinh mifc do lwu trir cdc bon trong cdc
khu rimg. Pay 1a mot clan}, mo hmh kiém ké cdc bon.
CO2FIX ban dau dugc sit dung & cac nude chau Au,
nhu: Bi, Phdp, Ha Lan, Anh.... Sau d6 mot s0 qubc gia
chau A, nhu: Phlllpmneq Indonesm ciing stt dung md
hinh nay cho cic nghién citu ca minh (Schelhaas M.J.
et al. 2004).

Cic md hinh nay duge thi€t 1ap phu hgp cho nganh
nang lugng va lam nghlep mot cdch riéng ré. Do vay, dé
tinh todn phat thdi va hip lhu KNK ciing nhu xem xét
lu’dng tdc cta hai nganh thi cin thi€t phdi my dung mot
md hinh khic phil hgp hon véi diéu kién clia Viét Nam.

Phuong phdp nghién ciu

Trong nghién citu nay tic gid s dung phLmng phép
mo hinh héa, d€ tinh todn phat thii va hap thu KNK
trong nganh ning lugng va 1am nghiép ¢6 thé dp dung
viio diéu kién Viét Nam trong trung han va dai han.

Mic du trén th€ gidi di ¢6 cdc md hinh dugc sir
dung trong linh vuc niing lugng va lim nghiép, nhung
s tuong tic gitta hai nganh la chua ro rang. cuno nhu
chua phit hop vdi diéu kién nude dang phat trién nhu
Viét Nam. Do vy, nhém tac gid di vio xiy dung mo
hinh st dung trong tinh todn phat thdi va hap thu KNK
cho nginh niing lugng — nganh phat thai nhiéu KNK va
nganh lam nghiép — nginh hip thy nhic¢u KNK.

KET QUA NGHIEN CUU

Dua vao cdc mo hinh di nghién ciu tir true, nhom
tdc gid dé xudt mo hinh phdt thii va hap thu KNK trong
nginh ning lugng va lam nghiép d€ phi hgp véi boi
canh ctia Viét Nam.

Mo hinh khung

Mb hinh duge xdy dyng ENFOR gdém 3 md dun
ENERGY, FOREST va COST (Hinh 1).

Muc dich chinh clia mé hinh 12 tinh todn phat thai
va hip thu KNK trén viéc xdc dinh cd cdu nganh lam
nghiép va nang lugng dé thda man ngudng phat thii cc
bon dinh sin.

MO0 hinh la ¢ong cu gitp nha hoach dinh chinh sich

xdc dinh cdc chién luge cho nganh phi ning lugng va
ning lugng phit hgp dé dat duge muc tiéu g,mm phal
thiai KNK. Mo hinh dudi dang quy hoach 161 wu ¢6 thé
4p dung cho mot viing hodc mot quic gia trong dai han
va trung han.

M0 hinh ENFOR (Hinh 1) bao gdm 3 mo dun chinh

- M6 dun ENERGY: thiét lip hé thOng ning lugng
toi wu, dugc tao dung trén mo hinh MARKAL

- M6 dun FOREST: thiét lap hé thdng ritng toi wu,
duge tao dung trén mo hinh FOREST
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- M6 dun COST: tinh todn tong chi phi hé théng va
chi phi bién phat thai.

Ciéc diu vio md dun Ning lugng bao gﬁm: nhu ciu
vé n:mg lugng hitu ich, cac thong tin vé cong nghé va
cdc ngudn n:nn}_; lugng, cdc sb liéu vé chi phl trong khai
thic van chuyén st dung nang hrdng cdc s liéu vé
phat thai va hip thu KNK. Pau ra ciia md dun Ning
lugng sé la cd ciu niing lugng, ty 1€ cdc dang cong nghé
dudgc lua chon, chi phi hé thong ning lugng va lugng
phat thiai KNK.

Cic dﬁu vao clia md dun Lam nghi(f:p bao gdm: céc
50 ligu vé bi€n doi ring, cdc 50 ligu vé chi phi trong bio
vé phit trién ru’ng, cdc s0 lieu vé phat Iha1 vil hdp thy
KNK. Pdu ra cia md dun nay sé la cd ciu riing va tong
chi phi cia hé thong 1am nghiép.

Hai m6 dun ENERGY va FOREST c¢6 thé chay doc
lap hodc két hgp. Khi chay doc 1ap, hai mo dun sé cho
két qud vé mic phat thi cd s (md dun niing lugng) va
mufc hiip thu cd s& (m6 dun LAm nghiép). Dudi dang két
hop (i) s liu dau ra vé hip thu cdc bon ctia md dun
FOREST sé 1a diu viio cho md dun ENERGY hoic (ii)
50 li¢u ddu ra vé phdt thii cdc bon cia md dun ENERGY
s€ la ddu vao cho md dun FOREST.

M6 dun ENERGY

M6 dun ENERGY dudc xdy dung trén nén chudng
trinh MARKAL. MARKAL - end use 1a moé hinh quy
hoach tuy&n tinh ng dung cho linh vic niing lugng. Vi
giao dién ANSWER, ngudi sit dung ¢6 thé nhip vio cdc
s0 liéu thudc cic mang sau:

— Global: md t4 céc dit liéu chung nhu hé so chiét
khiu, chia khodng thdi gian trong ngay:;

— Energy: mo ta ciac dang nang lugng khic nhau;

~ Material: m0 td cdc dang vat liéu trung gian trong
céic qud trinh sén xudt;

— Demands: Mo td nhu ciu vé ning lugng hitu ich
cin phéi dude théa min;

— Technologies: bao gdm céc cong nghé khai thic,
bién dbi nang lugng ciing nhit cic thiét bi sit dung ning
lugng;

— Emission: md td céc loai phdt thai (khi, bui);

_— Tax/Subsidy: mo td cic chinh sich vé thu€ va trg
cip:

Phiin t6i wu duge chay thong qua GAMS va trd két
quid vé ANSWER. Dir liéu c¢6 thé duge xuit ra dudi
dang file excel d€ phuc vu cho muc dich xir 1§ k&t qua.

Piu ra clia mo hinh 1 cdc s6 liéu vé cd ciu niing
lugng, co ciu cong nghé sit dung niing lugng, phat thai
va chi phi hé théng.

M6 hinh nidng lwgng MARKAL ¢6 dang mot mo
hinh t8i uu bao gdbm ham muc tiéu va cic diéu kién rang
budc lién quan.

Ham muc tiéu: Cyc tiéu héa chi phi hé théng ning
lugng. Chi phi nay bao gdm diu tr cong nghé, vin hiinh
va bio dudng, khai thdc cdc ngudn tai nguyén, nhip
khdu tai nguyén, van chuyén nhién liéu va nguyén liéu,
thu€ va cdc trg ciip lién quan, thiét hai do khong dédp
tng dugc nhu cau. Cédc chi phi ndy duge quy vé hién tai
thong qua hé so chiét khiu.
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HINH 2: SO O MO BUN ENERGY
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HINH 3: SO BO MO BUN FOREST
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Céc diéu kién rang budc: vé théa min
nhu ciu niing lugng hitu ich; vé ning luc
thi€t bi; can bing ning lugng; Can bing
dién va nhiét; vé du trit doi véi dién va
nhiét; chay nén (trong sdn xuit dién); Hé
s0 khd dung (ddi véi dién va nhiét); Rang
budc vé phit thai; Céc rang budc khéc
(do ngudi st dung thiét 1ap).

Mé dun FOREST

M6 hinh FOREST cho nganh lam
nghiép 12 m6 hinh quy hoach tuyén tinh
frnz, dung cho linh vue 1dm nghiép do tic
gid Xay du‘ng (Hinh 3).

Phin giao dién FORFACE cho phép
ngudii sit dung nhip vao céc so liéu:

- Bién ddi rirng: Dién tich dit, toc do
tang trudng suy thodi ty nhién cia rirng,
ty 1& mit ritng cho chdy rirng;

- Céc bon: Hé s6 phit thai KNK, hé s6
hip thu cdc bon;

- Chi phi: suét chi phi vé chim sé6c¢ va
trong rifng, chi phi co hoi bio vé ritng;

Phin m6 hinh t6i vu dugc gidi bing
LINDO.

Pau ra clia m6 hinh, bao gdm: chi phi,
¢d cu rirng, phat thdi va hap thu céc bon.

M6 dun Chi phi (COST)

M6 dun COST nhim tinh todn chi
phi ctia h¢ thong bao gom 2 nganh 1am
nghiép va ning lugng. M6 dun COST ldy
sO liéu ddu vao 12 chi phi clia nganh ning
lugng va lam nghiép, tir dé tinh tdng hop
dugc chi phi ciia hé thong. Bén canh do,
md dun COST ciing tinh todn chi phi bién
va chi phi trung binh gidm phét thai.

Kinh t& v Dy bio



Phuong thiic stt dung mé hinh

Vé6i cich ti€p cin 1 (Hinh 4), hai
mo dun ning lugng (ENERGY) va lam
nghiép (FOREST) chay doc lip s€é cho
két qud vé mic phdt thii cd sG (mo6 dun
ning lugng) vd mic hdp thu cd s& (md
dun 1am nghi¢p). Bdy chinh Ia phudng dan
¢d sd. Pau ra clia md hinh sé 12 cd ciu
nganh nang lugng va lam nghiép, chi phi
ctia hé thong va lugng phit thai KNK ctia
nén kinh té&.

Vdi cich ti€p cin 2 nhim xdc dinh
anh huGng cla cdc bién phdp gidm phat
thai mo hinh sé& duge chay trén phudng
thite két hgp. M6 dun Lam nghiép s cho
két qud vé khé niing hﬁ’p thy t6i da cla
riing. Ludng hap thy cdc bon 181 da sé
la dau vao ctia mo dun Ning lugng thé
hién trong diéu kién rang buqn. vé miic
phat thii KNK, tir d6 ¢6 thé xdc dinh dugc
cdu tric h¢ thong niing lugng d€ ddp ing
ngudng phét thai KNK yéu cau cia xa hoi
cédc bon thip.

Nhém téc gid st dung sd liéu tir Vién
Ning lu'(_ing gobm: Béng cin bing ning

ligng cdc nam tir 2010 dén nim 2015; S6

liéu nhu ciu niing lugng dy bdo dén 2030.
K&t quia md hinh duge dp dung dé xem
xét khd ning gidm phadt thdi hang nam
va tong phdt thii KNK xudng mic 25%
so vdi mifc phét thdi cd s& trong kich ban
BASE. Hai kich bdn thay th& dugc xay
d{fnb la AEL25, AET25. Cdc bién phdp
¢6 thé dp dung bt diu tir nim 2020. Viéc
5mm ph.tt thai KNK ¢6 thé dugce thye hién
biing gidm phdt thai trong linh vuc ning
lugng hoic ting kha ndng luu trit cic bon
trong linh vuc lam nghiép véi muc ti€u
chi phi cho mot don vi gidm thai thip nhat
(Bai viét st dung cat.h viét sO thip phin
theo chuin qudc t&).

Phatr thai KNK

Lugng KNK phat thai trong cédc kich
ban duge mo ta trong Béng 1.

Ndéng luong so cap .

K&t qua nghién ciu cho thiy. tong
tiéu hao nang lugng sd cip trong kich bian
AEL25 va AET25 déu tang so vdi kich
bén cd sd.

Trong cdc dang ning lugng, ty trong
niang lugng mdi va tdi tao ting trong kich
ban thay thé so v6i kich ban cd s§. Nam
2030. ty trong ning lugng mdi va tdi tao
1a 40.5% (kich bin AEL2S) va 41.2%
(kich ban AET25) so vdi 33.7% trong kich
bin cd sd. Niam 2030, ty trong nang lugng
mdi va tdi tao 1a 28.8% (kich ban AEL25)
vt 28.6% (kich ban AET25) so v6i 19.2%
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trong kich ban cd sd. Ty trong cdc dang niing lugng héa
thach, dac bi¢t than gla m trong kich bin thay thé, E)'mg
chii ¥ viio niam 2030, ty trong than trong kich bin co s6
1a 52.3%, trong kich bin AEL25 chi 1a 24.4% va AET25
la 18.6% (Bing 3).

Sé litu dhu vao
(nhu clu vé nng
lwgng, oing ngh# va
chc ngudn néng

5S4 lidu ddu vao
(i 88 ring, chi
phi. bé s phat thil vt

il M ®4 phat this va

Co ciu ritng

Tdng dién tich ritng trong Kich bin thay thé (AET25/
AEL25) ting so véi kich bin cd sd tir 16,240 nghin hecta
1én 17,860 nghin hecta. Trong céc loai rifng, rimg go ¢6
dién tich ting nhiéu nhit 2,365 nghin hecta vao nam

HINH 4: CACH TIEP CAN 1
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HINH 5: CACH TIEP CAN 2
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BANG 1: LUONG KNK PHAT THAl HANG NAM THEO KICH

BAN M(C TIEU GIAM PHAT

(ddn vi: Triéu tan tuoing dudng)

| Kichbin | 2015 2020 2025 2030
| Base 10179 24301 492.86 | 876.75
CAEL25 | 101.79| 18226 369.64 |  657.57
| AET25 10179 15623 33698 |

668.28 |
il

BANG 2: TONG LUGNG KNK PHAT THAI THEO KICH BAN

MUC TIEU GIAM PHAT THAI

Kich bin Téng phﬁt;uii
Base 9038
AEL2S 6.719
AET25 6,782

BANG 3: TONG TIEU HAO NANG LUJNG SO CAP

THEO CAC KI|CH BAN GIAM PHAT THAI

HJ

Kichbin | 2015 2020 | 2025 | 203
Base 3,387 4,936 7,052 10,336
AEL25 3387|4985 7,635 11,160
 AET25 3387|4624 7143 10511
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BANG 4: CHI PHi GIAM PHAT THAI KNK

F&ch bin Tdng chi phi Chi phi giam phat thai

| (trieu USD) | (USD/tan CO2 tudng duong)
| Base 918.639
AEL25 921,709 1.32
| AET25 922,143 1.55

2020. Rirng khdc ¢6 xu hudng tang nhe. Ty trong ritng
g0 viin cao nhit chi€m d&n hon 50% trong céc kich bin.
Trong kich ban AET25/AEL25 ty trong ritng g6 1a 56%
tdng hdn so vdi trong kich bin ¢d sG 51%.

Chi phi

C6 thé thdy chi phi hé thdng ting trong cdc kich
bdn AET25, AEL25 lan lugt 12 921,709 triéu USD va
922,143 tri¢u USD trong kich bin AEL25 va AET25 so
vdi mife 918,639 triéu USD trong kich bidn cd sd. Chi
phi gidm phdt thii trung binh 12 1.32 USD/tin CO, va
1.55 USD/tin CO.,. Chi phi nay 1a khé thip do chi phi
ting luu trif cdc bon trong eré thdp hon so vdi chi phi
dé€ gidm phdt thii KNK cho cdc nganh si dung nang
lwgng (Bing 4).

KET LUAN VA KIEN NGHI

Nhu viy, viéc xdy dung mot mo hinh d€ c6 thé dinh
lugng dugc ]lftjng phit thdi, hip thu KNK cho nganh
nang lugng va lam nghiép 12 hét sifc cin thiét trong bdi
cinh céc quo; gia déu hudng vé bio vé moi trudng va
gidm bi€n ddi khi hiu do phét thai khi nha kinh. M6 hinh

TAI LIEU THAM KHAO

ENFOR dugc xay dung da c6 su lién két
gilta 2 nganh phat thdi nhiéu KNK (niing
ligng) va hip thu KNK (1am nghiép), mo
hinh phd hgp vdi diéu kién Viét Nam Ia
nuée dang phit trién, linh vire nang lugng
v 1am nghi€p van chiu sy chi phdi chi
y€u clia cdc chinh séch nha nudc, ma cdc
chinh sich ndy huéng t6i muc tiéu 6n
dinh va phét trién kinh t€ - xa hoi chung
ciing nhu bdo vé moi trung, khdong man
tinh Igi ich don thuin cho cd nhin va to
chite s& hitu rifng nhu cdce nude phét trién,

Mo hinh ENFOR ¢6 thé dugce 4p dung
dé phan tich khd nang gldm phat thai
KNK, cting nhu chi phi gidm phdt thai
KNK cho Viét Nam trong trung han va
dai han. V@i bo s6 lieu diu vao day di
v tin ¢y, k€t qud diu ra cia mo hinh sé
ld cdc s6 liéu tham khio 6t cho cdc nha
hoach dinh chinh sdch Viét Nam trong
linh vifc niing lugng, lam nghiép dé€ dat
dugc cdc muc tiéu gidm phat thai KNK.

Mo hinh ENFOR ma nhém tic gid dua
ra cho phép tinh todn va xdc dinh chi phi
cta cdc bién phdp gidm phat thii KNK
s€ gilip cdc nha hoach dinh chinh sich cé
ciin cif dua ra cdc giai phap hiéu qui dé
dat duge cdc cam k€t vé giam phit thai
KNK trong tuong lai.(dd
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