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1. BIOENERGY WITH FOREST BIOMASS .. . ..

Fast and slow processes in the carbon cycle
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PULP BASED PRODUCTS
CHEMICALS
Deep water
Speed of exchange processes
- Very fast (less than 1 year) *
Fast (1 10 10 years) - " : BT
Slow (10 to 100 years) Sediment ¥
- Very slow (more than 100 years)
SUSTAINABLE FORESTRY

IPCC, 2001 IEA, 2018

The range of time scales of major processes within the global carbon cycle
leads to a range of response times for perturbations of CO2 in the
atmosphere, and contributes to the development of transient sinks.
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1. NANG LUONG SINH HOC TU SINH KHOI RUNG A,
Cac qua trinh nhanh va cham trong chu trinh carbon

CoO, khi quyén
CO,

& SAN PHAM% ""'|

NANG LU'ONG SINH HOC

L ! z NHIEN LIEU SINH HOC
! ! ! TAI CHE

i | .
Nuéc bé mit !‘
: ;:’.' : ILIEN KET CO,
SAN PHAM TU BOT GIAY
HOA CHAT
T6c d6 chia qua trinh trao dai Nwére sau ’

= Rat nhanh (dudi 1 nam)
Nhanh (1 dén 10 nim) " TAI CHE
Cham (10 dén 100 n&m) Tram tich

sl Rat cham (hon 100 ndm)

IPCC, 2001 IEA, 2018

Cac qua trinh chinh trong chu trinh carbon toan cau xay ra mat bao nhiéu nam,
sé dan den tirng dé nam CO, nhiéu loan trong bau khi quyéen, va lam mé& rong
bé tam carbon (transient sink).

Lira
Tham thu'c vat

Nhién liéu hodthach

IE

LAM NGHIEP BEN VI'NG



1. BIOENERGY WITH FOREST BIOMASS

IPCC, Climate Change and
Land (2019)

In the long term, a sustainable forest
management strategy aimed at maintaining
or increasing forest carbon stocks, while
producing an annual sustained yield of

timber, fiber, or energy from the forest, will

generate the largest sustained mitigation

benefit.
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Climate Change and Land

August 2019
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IPCC, ARG (2022)

M 47
9 0%, 7|5 BN U M5, HEX o
Smy, 382 2D 23 U HAH x|
o xct

KN£H7tse HO|R g= Sit €2 -2

— o —
SO ZEEZRE 33H2E X[ A
2= L EHX| el =2 HrEs T8

or7| 2lofl 2 ROHE

ARG Climate Change 2022: Mitigation of Climate Change

April 2022
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IPCC, Climate Change and IPCC, AR6 (2022)
Land (2019)

Can xay dwng mét chién lwoc quan ly rirng
bén virng, hwéng dén muc tiéu duy tri hoic
ting cwong triv lwong carbon rirng, dong
th&i duy tri 6n dinh san lwong gé, soi go va
nang lwong thu dwoc tir rivtng moi nam — day
la giai phap hiéu qua nhat nham giam thiéu

tac dong cua bién doéi khi hau.
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ARG Climate Change 2022: Mitigation of Climate Change
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Climate Change and Land

August 2019 April 2022
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Forest Biomass Energy Association
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L~ Gasification _# Syndlesel_! Renewable 1 6 ~ 749 COZeq/kWh
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Biodegradable MSW, Lo ===
9 Anaerobic Digestion ’ | Other Fuels and Fuel
Sewage Sludge, Manure, Wet _“__. . N - T | Additives
Wastes (Farm and Food Wastes) \ {+ Biogas Upgrading)
Macroalgae
A | Other Biological / Gaseous Fuels
. teecae Chemical Routes .
Photosynthetic Biomethane*
Microorganisms, / -
i ja t#==t===e====t Bjo-Photochemical Routes g
&g MIC[Dalgae and Bacteria DME, Hydrogen z I Modem Bioenergy Transportation Electricity Heat
5.: 500 p— [ Fossil Fuel Energy
‘; [ Elal
£ 400
@A Ethanol and Gasoline Diesel Substitutes from Biomass, Coal and Coal/Biomass Biogas &
E Natural Gal
Figure T5.2.3 | Schematic view of the variety of commercial (solid lines) and developing bioenergy routes (dotted lines) from biomass feedstocks through thermochemical, g 3 Bld ) et s oo
biochemical and biological conversion routes to heat, power, CHP and liquid or gaseous fuels. Commercial products are marked with an asterisk. [Figure 2.2, 2.1.1] ¥ P |
Maotes: 1. Parts of each feedstock could be used in other routes. 2. Fach route can also make coproducts. 3. Biomass upgrading includes densification processes (such as pel = 100 i I [s o I 1 1
pyrolysis, torrefaction, etc.). 4. Anaerobic digestion processes to various gases which can be upgraded to biomethane, essentially methane, the major component of natu - | I | I . I -
Could be other thermal processing routes such as hydrothermal, liguefaction, etc. Other chemical routes include aqueous phase reforming. DME=dimethyl ether. 0 I I ] L = ]
-100 = = u o
SPECIAL REPORT m%é’éx 5??%2%"5 = ZE
: L © 7% Bs =zt E
Renewable Energy Sources and Climate Change Mitigation = iEh 3¢ é
2 2 s
April 2011 £ cE
S EE
E @ *CCS=Carbon Capture and Storage
EXPLORE

Figure T5.2.5 | Ranges of GHG emissions per unit energy output (MJ) from major modern bioenergy chains compared te current and selected advanced fossil fuel energy systems
(land use-related net changes in carbon stocks and land management impacts are excluded). Commercial and developing (e.q., algae biofuels, Fischer-Tropsch) systems for biomass and
fossil technologies are illustrated. When CCS technologies are developed, capture and sequestration of biomass carbon emissions can compensate fossil fuel-based energy product]
emissions. [Figure 2.10]




1. NANG LUONG SINH HOC TU SINH KHOI RUNG

Nguyén liéu tho?!

Cay lay dau
(Cai dau, Hudng duong,
Pau nanh, v.v.)
Dau thai, M& déng vat

Cay ldy dwdrng va tinh bot

Sinh khéi lignocellulose
(G6, Rom ra, Cay lay ning
lwgng, Réc thai ran do thi

(MSW), v.v.)

MSW ty hay sinh hoc
Bun thai, Phan bdn, Chat thai
uwét (chat thai ndng nghiép va

thyc phdm), Tao 16n

Vi sinh vat quang hop
vi du: Vi tdo va Vi khuan
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Phwong phap chuyén déi2

(Nang cap sinh khéi3) + bat

Ester h6a hodac hydro héa
(Thay phan) + Lén men* hodc
XU ly bang vi sinh vat
Khi héa (+ Qud trinh thir cap)*
Nhiét phans (+ Qua trinh thi
cap)

Phan hay ky khi (+ Nang cap
khi sinh hoc)

Cac phwong phap
sinh hoc/héa hoc khac

Phuwong phap quang héa
sinh hoc
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Nhiét va/hoic Pién*

Nhién liéu long
Dau diesel sinh hoc*

Ethanol*, Butanol,
Hydrocarbon

Dau téng hgp/Dau
diesel tai tao*

Methanol, Ethanol,
Alcohol

Nhién liéu va phu gia
nhién liéu khac

Nhién liéu khi
Khi methane sinh hoc*

DME, Hydrogen

Hinh TS.2.3 | So' d6 cac qua trinh san xuat nhiét, dién, CHP, va nhién liéu 1dng/khi tir nguyén liéu thé 1a sinh kh&i, qua nhiéu phuwong phap chuyén déi nhiét h¢
héa hoc, héa sinh va sinh hoc. Qué trinh dang khai thac thuong mai duoc dénh dau bing duong lign nét, qud trinh dang trong giai doan phét trién duoc dantk
bang duwdng chdm. Céc san pham thuwong mai dugc danh dau bang dau hoa thi. [Hinh 2.2, 2.1.1]

Ghi cht: 1. Cac thanh phan clia nguyén liéu tho cé thé dugc sir dung trong nhidu qua trinh. 2. M&i phuong phap c6 thé tao ra thém céc san pham khéac

(coproduct). 3. Nang cép sinh khdi bao gdm ca qua trinh c¢6 dic (chdng han nhu nén, nhiét phan, nhiét héa, v.v.) 4. Khi sinh ra tlr qua trinh phan hay ky khi c6
duwoc nang cap thanh khi methane sinh hoc (vé co ban 13 khi methane, thanh phan chinh cta khi ty nhién). 5. Cé nhiéu cach xt ly nhiét khdc nhu thdy nhiét, h
1dng, v.v. Cac con dudng héa hoc khdc bao gdm: sap x&p lai cau tric phan t&r trong pha nudc (APR). DME = dimetyl ete.

SPECIAL REPORT

Renewable Energy Sources and Climate Change Mitigation

April 201

EXPLORE
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IPCC, 2011

Lworng khi thai CO, trong vong
doi dién sinh hoc nam trong
khoang:

16~74g CO2eq/kWh

600
1 NLSH hign dai Giao thang Sty Nhige
500 |+ [ NUnhién liéu hoa thach
| Ela®
00
Py Diese thay thé (;lésllsr:: Kotk han 08 3 ::ii":m
wl—

Dau diesel sinh hoc
(BD), Dau diesel tai tao
(RD) & Dau diesel
e Fischer Tropsch (FTD)

ty nhién
Sinh kh6i vi.Than i
44 16ng (BJETL) i
| Giai

thiéu
phat thai co, ]

Pudng mia
€l cai dudng

Ngé va lda mi
Lignocellulose
Xiing dau

Dau thyc vit BD
Téo BD

Dau thye vat RD
Lignocellulose FTD
CTL (FT Diesel ¢6 CCS)
Dau diesel

Khi sinh hoc

Khi ty nhién

Sinh khéi

Khi sinh hoc

Than da

Dau

Khi héa thach
Sinh khéi

Than da

Dau

Khi ty nhién

BTCL (10% dén 5% Sinh kh&i c6 CCS)
Ha théng swdi bing dién héa thach

CTL (FT Diesel) (6 hoic khang c6 Bién)

BTCL (10% Sinh khdi c6 hojc khang c6 Dién)

*CCS = Thu hoi va L trir Carbon

Hinh T5.2.5. Luong khi nha kinh trén m3i don vi nang lugng dau ra (MJ) tir céc chudi nang luong sinh hoc hién dai, khi so véi hé thang nang luong nhién ligu
héa thach tién tién (khong xem xét thay ddi rong cla trit lugng carbon do tac dong cla viéc st dung dat, ciing khong xem xét tac dong clia viéc quan Iy dat).
Biéu b biéu dién cic hé thang sinh khdi va héa thach dang khai thac thuong mai va dang trong giai doan phit trién (vi du: nhién ligu sinh hoc tir tao, Fischer
Tropsch). Khi cac cang nghé CCS dugi phit trién, khi thai carbon sinh khdi s& duorc thu hoi va cd 1ap, b trir lugng khi thai CO, clia qua trinh san xuat nang
luging ti nhién liéu héa thach. [Hinh 2.10]
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Forest Biomass Energy Assaciation

Figure 3.1. Key wood products Table 3.1. Production of key wood products, world and Asia-Pacific region,

1990, 2010 and 2017

1990 2010 2017 1990 2010 2017
Roundwood 3538 3529 3777 1191(33.7) 1169 (33.1) 1171(31.0)
(million m?)
Industrial round- 1710 1705 1885 295(17.2) 403 (23.6) 444 (23.6)
wood (million m?)
Woodfuel 1828 1824 1892 896 (49.0) 766 (42.0) 727 (38.4)
(million m?)
Sawnwood 463 376 476 105 (22.7) 86 (23.4) 129 (27.1)
(million m?)
Wood-based 129 288 420 27(20.9) 145 (50.3) 247 (58.8)
panels (million m?)
Pulp for paper 150 167 173 17 (11.6) 30 (18.0) 34(19.6)
(million tonnes)
Paper and 239 392 410 58 (24.2) 169 (43.1) 190 (46.6)

paperboard

(million tonnes)

Note: Numbers in brackets indicate percentage of world production.
Source: FAO (undated [a]).

HEE203% T
Photo credits, from left to right and top to bottom: © FAQ/Yurdi Yasmi; © FAQ/Kenichi Shono; © FAD/ © o L : =
Joan Manuel Baliellas; @ITTO/JC Claudon; ©@ FAO/Joan Manuel Baliellas; ©ITTO/JC Claudon; @ FAD/

Efle Pohnan; GEAGL Josll Muevay: ©CEGR/ORNer Elvard UN FAO, 2019, Forest futures — Sustainable pathways for forests,

landscapes and people in the Asia-Pacific region
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Hinh 3.1. Cac san pham gd chii luc

Gidy va bia

Than cui

Photo credits, from left to right and top to bottom: © FAO/Yurdi Yasmi; © FAO/Kenichi Shono; ©FAQ/
Joan Manuel Baliellas; @ITTO/JC Claudon; ©@FAOQ/Joan Manuel Baliellas; ©@ITTO/JC Claudon; ©@FAQ/
Erica Pohnan; @FAO/ Josil Murray; @ CIFOR/ Ollivier Girard.

Forest Biomass Energy Association

Bang 3.1. San lwgng cac san pham gb chi lyc trén quy mé toan thé gidi va khu vuc Chau A - Thai
Binh Duwong, 1990, 2010 va 2017

1990 2010 2017 1990 2010 2017
G6 tron 3538 3529 3777 1191(33.7) 1169(33.1) 1171(31.0)
(triéu m3)
GO tron cong nghiép 1710 1705 1885 295(17.2) 403 (23.6) 444 (23.6)
(triéu m3)
Nhién liéu g6 1828 1824 1892 896 (49.0) 766 (42.0) 727 (38.4)
(triéu m3)
GO xé 463 376 476 105(22.7) 86 (23.4) 129 (27.1)
(triéu m3)
Tam gb 129 288 420 27(20.9) 145 (50.3) 247 (58.8)
(triéu m3)
Bot gidy 150 167 173 17(11.6) 30(18.0) 34(19.6)
(triéu tan)
Gidy va bia 239 392 410 58 (24.2) 169 (43.1) 190 (46.6)

(triéu tan)

Ghi chu: S trong ngodc la ty 1& phan trém cla san lwgng khu viee chau A — Thai Binh Dwong so véi
san lwgng thé gidi
Ngudn: FAO (cap nhat [a])

San lwong goé tron toan cau tang tr 3,5
ty m3 nam 1990 Ién 3,8 ty m3 nam 2017
(tbc do tang trwdng trung binh hang nam
13 0,3%)

UN FAO, 2019, Forest futures — Sustainable pathways for forests,
landscapes and people in the Asia-Pacific region



1. BIOENERGY WITH FOREST BIOMASS .. ...

ssssssssssssssssssssssssssssss

Sources : Unicef, KFS, KNIFOS, KOSPO, SY ENERGY, AFRY, Gyungnam news

Traditional solid biomass (woody)

Modern solid biomass (woody)

Woodfuel

Sustainable Modern solid biomass (woody)

Slash (Unused forest biomass)
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Ngudn : Unicef, KFS, KNIFOS, KOSPO, SY ENERGY, AFRY, Gyungnam news

Sinh khéi rén truyén théng (goé)

Sinh khéi rén hién dai (gé)

Nhién liéu god

Sinh khéi ran hién dai bén virng (go)

Vun gd (sinh khai rirng chua duoc khai thac) 3
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« 20214 ™ MAXE2= F 60 EJ (MEF 2209 =)2| K| HO| 20| X[ 7} ALE

* Traditional biomass AF& ZF-2 2F 25€) (OFZ 2|7} 50%, OFA|OF 45%)

- 2HHE 8 XFT AR EE20AM AR El Modern solid biomasse= €F 25E) (0] & 40%+=
40%= T B &2, 20%e 12 X =28 £ 2)

« LIHX[ 10 E)= K|, HH| 7N Az =2 H2tst= A7E0 M &4

« 2050E7HX| At Bl M3 2 20| M Modern solid bioenergy2| AHE0| 7t A

Figure 9.8 = Solid bioenergy demand by scenario

Traditional use of biomass

IEA (2022) R

Buildings and agriculture

GO ik i 3 M Industry
World Energy
Outlook

2022 7. R

M Power

2021 20302050 20302050 20302050

IEA. CCBY 4.0
Modern solid bioenergy plays a key role in meeting net zero emissions pledges; traditional
use of biomass decreases substantially in the APS and is eliminated in the NZIE Scenario

Notes: EJ = exajoule. Conversion losses occur during the production of solid, liquid and gaseous biofuels.
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«  Khoéng 60 EJ (twong dwong 2 ty tdn than d&) nang lwong sinh hoc ran da dwoc st dung trén toan thé
gi®¢i vao nam 2021

« Lwong st dung sinh khdi truyén théng 1a khoang 25E) (Chau Phi 50%, Chau A 45%)

« Sinh khéi rén hién dai dwoc si dung trong san xuat dién va trong nganh sau cung la khodng 25 EJ (trong
dé 40% 1a cung clp nhiét cong nghiép, 40% la nganh dién va 20% |a cac tda nha va nganh néng nghiép)

« 10 EJ con lai la bi mat khi chuyén dbi thanh nhién liéu rén, 16ng va khi.

«  DPén nam 2050, viéc s dung nang lwong sinh hoc ran hién dai trong cac nganh céng nghiép va nang

lwgng sé tang Ién

Hinh 9.8. &= Nhu cau ning lwgng sinh hoc rin cla cac kich ban khac nhau
STEPS APS NZE
;100 S R A AR T o AR R 44 St dung sinh khdi theo cich truyén théng

I EA ( 202 2) That thoat trong qua trinh chuyén d6i ning lugng

Toa nha va néng nghiép

m Nganh coéng nghiép

World Energy S W E WU — - o
Outlook
2022 40 - ol |

2021 2030 2050 20302050 20302050

Ndng lwong sinh hoc rén hién dai déng vai tro quan trong trong muc tiéu dua lwgng phdt théi rong vé khdng; nhu
cdu st dung sinh khéi theo cdch truyén théng gidm ddng ké trong Kich bdn APS va bi logi khéi Kich bdn NZE

Ghi chu: EJ = exajoule. That thoat xay ra trong qua trinh sdn xuat nhién lidu sinh hoc ran, 1dng va khi. 9
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« 20303 7HKX| © M|A X 2 2 Traditional biomass A2 0| HHA| M = SEHE 2

«  Modern solid bioenergy= NZE A|LI2| 20| M & Hi =2 Z4=2| 2F 10%E HYS A

« 2050H0|| A &= Modern solid bioenergy 75EJ0| =7} 2 25EJ2| Modern bioenergyZt 7tA EE=
| HEO| HENE AFRE Z (= S| 100 £J)

* IPCCAR6, 1.5 A|LIE[ 20 A 2050 HO| 20| HX| AtE 2 S 4L 240 BJ CHH] 2K Q1 HZ

« 1EJ=34,120,842.38 Tons Of Coal Equivalent (TCE)

I E A ( 2 0 2 1 ) Figure 2.6 = Total energy supply of unabated fossil fuels and low-emissions Figure 2.5 Total energy supply in the NZE

energy sources in the NZE

g B0 o s Other
Unabated fossil fuels Low-emissions B Other renewables
D BOD - mOther 500 Wind
renewables W Solar
[T} - < mSolar 400 B Hydro
Wind Traditional use of biomass
400 Traditional i Maodern gaseous bioenergy
use of biomass 300 & = Modern liquid bioenergy
300 . W Modern = ) B Modern solid bioenergy
bioenergy 200 Nuclear
200 o ... WHydro = Natural gas
Muclear 00 moil
Natural gas : . mCeal
100 moil
W Coal
2000 2010 2020 2030 2040 2050
2010 2020 2030 2040 2050 2010 2020 2030 2040 2050
1EA. All vights reserved
Some fossil fuels are still used in 2050 in the production of non-energy goods, Renewables and nuclear power displace most fossil fuel use in the NIE,
in plants equipped with CCUS, and in sectors where emissions are hard fo abate and the share of fossil fuels falis from 80% in 2020 fo just over 20% in 2050

10
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« Tw gi& dén nam 2030, viéc st dung sinh khdi truyén théng sé tirng bwdc bi loai bd trén toan thé gidi

« Nang lwong sinh hoc rén hién dai s& chiém khodng 10% tbng lwong gidm phat thai theo kich ban

cla NZE

* Ngoai 75 EJ nang lwong sinh hoc ran hién dai dwoc st dung vao nam 2050, 25 EJ nang lwgng sinh

hoc hién dai s& dwoc st dung & dang nhién liéu khi ho&c 1dng (tbng cdng 100 EJ)

« Theo IPCC ARG thi kich ban 1.5 d6 la cach tiép can than trong so v&i mirc st dung néng lwong sinh

hoc trung binh vao nam 2050 la 240 EJ
1 EJ = 34.120.842,38 Tan Than twong dwong (TCE)

Hinh2.6. = Téng ngudn cung ning lwgng — nhién liéu héa thach khéng ap dung

I E A ( 2 0 2 1 ) cong nghé ki&m soat & nhién liéu it phat thai, Kich ban NZE

Hinh 2.5. & Téng ngudn cung ndng lwgng trong Kich ban NZE

Nhién liéu héa thach khong

) v ach khong Nhién liéu it phét thai

W Nang lugng tai tao k

céch ruyén théng

I Nang lugng sinh hoc
hién dai

300

500 S amabEseeRreeAeSANS  ESSEESSESSSECEEelsassEessssresssnsisssd coes W Mt troi
Gi6
400 s == ==l I : St dung sinh khdi th

M Thay dién

200 ...
=t - = Hat nhéan
Khi ty nhién
100 - B : B D3y
o
M Than dé

2010 2020 2030 2040 2050 2010 2020 2030 2040 2050

Mét s6 nhién liéu héa thach vén sé dworc sir dung cho dén ndm 2050 trong hoat
déng sdn xudt hang héa phi ndng lwong, trong cdc nha mdy dwoc trang bj CCUS va
trong cdc linh vuc khé giam phdt thai.

@ 500 o
400
300 |
200

100

2000 2010 2020 2030

Khac
B Ning lvgng tai tao khac
Gio
B Mat troi
B Thay dién
St dung sinh khéi theo cach truyén théng
Nang lugng sinh hoc khi hién dai
" Nang lugng sinh hoc 1dng hién dai
B Ning lwgng sinh hoc rén hién dai
Hat nhan
W Khi ty nhién
M Dau
B Than da

Ndng Iwong tdi tao va ndng Iwong hat nhén sé thay thé cho phén I6&'n nhién liéu héa
thach trong Kich ban NZE, ty I€ nhién liéu héa thach giam tir 80% vao ndm 2020

xuéng chi con ho'n 20% véo ndm 2050.

10
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IEA (2021)

25
IIIII 0 o
2020 2030 2050

Traditional use of solid
biomass (EJ)

5.4
21

2020 2030 2050

Modern gaseous bioenergy

(EJ)
74
54
32
2020 2030 2050

Modern solid bioenergy (EJ)
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» Nang Iwvgng sinh hoc bén vitng c6 khéd nang lam gidm phat thai trong nhieu
linh viec khac nhau nhw: la nhién liéu phét théi thap cho may bay,’ tau va cac
phwong tién van chuyén khac, thay thé khi dot tw nhién dé swéi am va cung

cap dién

« Nang lwong sinh hoc bén virng 14 diéu can thiét cho 2,6 ty hay nau an tai nha.
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Figure 2.28 = Global bioenergy supply by source in the NZE

Forestry plantings
Short-rotation woody crops
Forest and wood residues

Organic waste streams

IEA (2021)

Net, Zero

Traditional use of biomass

Conventional bioenergy crops

2010 2020 2030 2040 2050
IEA. All rights reserved.

Bicenergy use increases by around 60% between 2020 and 2050,
while shifting away from conventional feedsfocks and the fraditional use of biomass

Note: Organic waste streams include agricultural residues, food processing, industrial and municipal organic
waste streams; they do not require land area.

Source: |EA analysis based on lIASA data.
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Assaci ation

« Nang lvong sinh hoc dwoc st dung trong kich ban NZE dwa trén nhiéu nguén

« Hon mét nlra trong tdng sé 100 EJ nguén cung cip nang lwong sinh hoc hién dai vao nam
2050 sé& dwoc lay tr phu phdm néng nghiép, phu pham tir rievng va gé ciing nhw cac chat
thai hiru co khac.

« 45 EJ con lai thi can c6 dat chuyén dung dé cung cip nang lwong sinh hoc

« Cay than gb moc don 1& cé thé cung cap hon 40 EJ nang Iwong sinh hoc

« Nang lwgng sinh hoc truvén théna sé tana tlr khodna 6 EJ hién nay t&i duwdi 1 EJ vao nam

Hinh 2.28. >  Nguén cung ning lwgng sinh hoc toan cau, theo Kich ban NZE

LSS

Tréng rirng

ay than gb ngdn ngay
rng va tan du gd

I EA (202 1) Dong chat thai hitu co

St dung sinh khéi theo cach truyén théng

| Cay tréng 13y ndng lugng sinh hoc truyén théng

2010 2020 2030 2040 2050

IEA. All rights reserved

Murc dé sir dung néng lworng sinh hoc sé ting khodng 60% tir ndm 2020 dén ndm 2050, déng thé'i mire dé sir
dung nguyén liéu thé truyén théng va siv dung sinh khéi theo cdch truyén théng sé giam.

Luu y: Dong chat thai hitu co bao gdm chat thai ndng nghiép, chat thai tir ché bién thyc pham, chat thai hitu co
céng nghiép va d6 thi; khdng xem xét dién tich dat.
Ngubn: Phan tich cla IEA dya trén dit liéu cOa IIASA 1 2
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Forest-based bioenergy needs to become more efficient, cleaner and greener — for example,

an estimated one-third of woodfuel extraction in the tropics is unsustainable. The gap
between demand and sustainable supply can be bridged by the restoration of degraded forests, a move
away from the inefficient use of woodfuel for cooking, the environmentally appropriate establishment of
tree plantations, improving the use of residues from wood harvesting and processing, and the recovery of
post-consumer wood through its cascading use within a more circular economy.

Burning forest biomass returns to the atmosphere only carbon that plants have absorbed as they have
grown; burning fossil fuels releases carbon that has been stored in the ground for millions of years.

Nevertheless, there are environmental concerns about the further use of wood biomass for
bioenergy production associated with GHG emissions, soil-quality degradation and
biodiversity loss.

Therefore, there is a need for environmental, economic and social sustainability in
bioenergy production, which can be assessed through a set of multicriteria indicators, and
life-cycle assessment can be used to explore environmental performance. Although the full
impact of woodfuel on climate change is disputed, there is little disagreement that benefits
can be maximized by applying sustainable forest management practices and increasing the
operational efficiencies of combined-heat-and-power plants and biorefineries.

Data for wood energy still tend to be underreported and unreliable, although an exception
is the production and trade of wood pellets, which is a relatively well-documented product
that is commanding an increasing share of wood-based energy in total final energy
consumption.
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Assaci ation

Ngudn nang luwong sinh hoc rirng can hiéu qua hon, sach ho'n va xanh hon — mét vi du: hién
khodng mot phan ba hoat dong khai thac nhién liéu gb & vung nhiét déi l1a khéng bén virng.
DE rut ngan khoang cach cung — cau vé san lugng gb bén vitng, can khoi phuc rirng bj suy thoai, khong st
dung nhién liéu gb trong nau an, xay dung cac don dién phu hop vai diéu kién méi trwdng xung quanh, sir
dung hiéu qua phu pham tir hoat dong khai thac va ché bién g, cling nhu tai ché/tai st dung gb da qua
tiéu dung.

Khi d6t sinh khdi rirng, ching ta chi tra lai bau khi quyén lwgng carbon ma cay rirng da hap thu dé 1&n |1én;
con khi dét nhién liéu hda thach, ching ta dang gidi phdng carbon dugc luru gilt trong 1ong dat hang triéu
nim. Mic du vy, van ludén cé nhitng lo ngai vé viéc st dung sinh khéi gé dé san xuat nang
lwgng sinh hoc — rang viéc nay sé lam tang lwong khi thai nha kinh, 1am suy thodai chat
lwong dat va lam mat tinh da dang sinh hoc.

Vi |Ié d6, can dadm b3o linh vwe san xuat ning lwong sinh hoc bén virng ca vé ba mat: moi

UN FAO trwérng, kinh t& va xa hoi. D& danh gia tinh bén virng, cé thé sir dung mét bd chi sé da tiéu

chi. Can dp dung thém phwong phap danh gia vong d&i (life-cycle assessment) dé danh gia

(2022) viéc thwe hién cac muc tiéu cai thién chat lwgng méi trwong va st dung tai nguyén. Mac du

tac dong toan dién cta nhién liéu goé lén bién d6i khi hau con dang gay nhiéu tranh c3i,

nhwng gan nhuv cic bén lién quan déu déng y: néu ap dung cac bién phap quan ly rirng bén

virng va tang cwong hiéu qua hoat dong ciia nha may nhiét dién két hop & nha may loc dau
sinh hoc, thi c6 thé dat dwoc loi ich tdi da.

Hién di¥ liéu vé nang lvong gb van chwa dwoc cap nhat day da va van thiéu chinh xac,
nhwng c6 mot ngoai 1&: d6 1a dir liéu vé hoat dong san xuat va budn ban vién nén go. Ly do
dit lieu dwoc ghi chép twong d6i day du, cé 18 1a vi vién nén gb chiém ty trong ngay cang 13
cao trong téng murc tiéu thu nang lwong.
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Forest Biomass Energy Assaciation
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Assaciation

Do chién tranh Ukraine-Nga, nhu cau vién nén gé toan cau dang

c6 xu hwéng chiém linh thi triwd'ng vao nam 2022

(Tang kha nang thiéu cung)
% (Dw bao trwéc do6) 2023 A 930.000 tan — 2024 A 4,42 triéu tan
% (Dw bao thay déi) 2022 A 2,33 triéu tin — 2023 A 3,43 triéu tan — 2024 A 6,93 triéu tan
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Ngay 5 thang 1 nam 2023 Tac gia William Strauss (tap chi sinh khéi ctia Canada)
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Thwc té va trién vong thi trwéng vién nén gé & EU

[ Tinh hinh thi trwong vién nén gé va nang lwc san xuat & 27 quéc gia EU (Pon vi: 1.000 tan)]
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5,000
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* Ngudn: EU Wood Pellet Annual, bdo cdo GAIN ctia Cuc néng nghiép
nwéc ngoai thudc B Nong nghiép cla My (7/2022)
o EU la thi trirdng vién nén go I&n nhat thé gi&i

-Khoang 60% nang lwong tai tao 1a ndng lwong sinh hoc, trong d6 khodng 70% la nhién liéu sinh hoc rén, va khuynh hwéng st dung néng lwong tai tao (nhiét,
dién) trong san xuat dang ngay cang tang

o (Tiéu thu) Chiém 55% thi trwdng toan cau va mirc tiéu thu dw kién sé tang Ién 24,3 triéu tan vao nam 2022

-Viéc st dung vién nén gb cho khu dan cw va thwong mai quy mé nhd (va trung binh) chiém khoang 70% luwong tiéu thu ctia EU, 30% con lai la s& dung cho
nganh céng nghiép quy md I&n.

o (S&n xuat) Chiém 45% san lwong vién gé cua thé gi®i va san lwong wéc tinh 1a 20,2 triéu tan vao nam 2022

-Déc biét, san lwong tai Pirc, Phap, Ao ting manh sau ndm 2017 va cong suét cac co s& san xuat vién nén gd du kién tang 2 triéu tAn vao nam 2024.
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Forest Biomass Energy Assaciation

EU SN 2osg U MY
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FHLtCt 300 222 330 80 517 292
B2t 33 50 77 147 174 196
LE290| 11 23 39 13 42 54
A 2,523 3,012 3,906 4,192 4,681 5,428

Z=X: EU Wood Pellet Annual, 0| =355 812 == GAIN 211X (2022. 7))
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Thwc té va trién vong thi trwdng vién nén gé EU

[Cac nwérc chh yéu xuat khau vién nén gd sang 27 nwéc EU (don vi: nghin tan)]

2016 2017 2018 2019 2020 2021

Nga 773 1,148 1,186 1,475 1,510 1,914
My 774 940 1,259 1,295 1,247 1,853
Belarus 145 212 262 375 524 594
Ukraine 165 213 380 431 441 412
Canada 300 222 330 80 517 292
Brazil 33 50 77 147 174 196
Nauy 11 23 39 13 42 54
Téng 2,523 3,012 3,906 4,192 4,681 5,428

* Ngudn: EU Wood Pellet Annual, bdo cdo GAIN clia Cuc néng nghiép
nwéc ngoai thudc Bo Nong nghiép clia My (7/2022)
> Nam 2021, lwgng nhap khau vién nén gé cta EU dat 5,4 triéu tan, trong d6 téng nhap khau tir My Ia 1,85 triéu tan.

-Nhu cau dang vién tai EU da vwot xa san lwong san xuét tai EU trong 10 ndm qua, dan dén viéc nhap kh3u ttr Nga va My tang dang ké.

o Cac nwéc nhap khau chinh 1a Pan Mach va Ha Lan, nam 2021 Ha Lan nhap khau 2,83 triéu tan vién nén gé (1,2 triéu tan tr My), dw kién nam
2022 lwgng nhap khau van duy tri @ mirc khoang 3 triéu tan.

-Anh ting 13 thj trwéng vién nén gé Ion nhat cla EU va hién da rat khoi Brexit, nén hién nay Ha Lan (chd yéu 13 than va nhién liéu dét dung trong cac
nha may dién) la thj trwong chinh cta EU.

-Cac nha may dién Ién & Ha Lan va Bi déu nam & cang va san xuat trong nwdc con han ché nén hau hét vién nén gé dwoc cung cap tv Nga, My, Canada.

-M&c du nhu cau vé vién nén gb cla EU tang lén, nhung sau khi Nga tdn cong Ukraine, hoat déng nhap khau vién nén gé hién tai dang bi han ché, tir dé

mé& ra kha naéng giao thuwong véi Bac MY.
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Forest Biomass Energy Association
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Forest Biomass Energy Association

Xu hwéng nhap khau va san xuat vién nén gé ciia Han Quéc theo

\Y
nam 4 .‘\‘
Y/
Nk
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<
=}
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; 4170.741
5 3785.674
4,000 40%
\0% 3178.56
3,000 3012.445 2926.596 30%
2566.558
17%
2,000 .. 16% 15% 20%
9 .64
2%  1849.6 1716.641 1705.848 10%
1470.684 9%
1,000 5% 5% . 6% 10%
3% 4%
29.678 122.447  484.668 . I .
34335 51.343  65.603 90.462 82.137 52(572—67:446 187.745 2 7 3 2 6 6 7 7 7 8
(433 SL33 G603 soder  si3 s whME 1y2as 2328 30
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022e 2023f
A E) QA E) K= E(%) * Ngudn: Cudc thi Trién vong LAm nghiép, Vién
Hang trong nudc (tan) Hang nhap khau (tan) Ty lé ty cung cap (tan) Khoa hoc Lam nghiép Quéc gia, Cuc Lam

o (Quy md thi triré'ng) Quy mé thi trwng vién nén gé trong nwéc wéc dat 4,49 triéu tan vao nam 2022 nghiép Han Quéc

-V&i sy ra doi cla co ché RPS vao ndm 2011, vién nén g dung trong phat dién da dwoc chinh thirc st dung & Han Quéc va lwong nhap
khau vién nén gb ciing tang lén.

-Quy mé thj trwdng vién nén gb trong nwédc: 64.000 tAn ndm 2011 — 4,49 triéu tAn nam 2021

o (Sinh khéi rirng chwa sir dung) V&i hé théng sinh khéi rivng méi tréng chwa stv dung vao nam 2018, ty |é tw cung tw cap trong
nwéc ciing dang tang lén.
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Vietnam, National Power Development Planning in 2021-

2030 period with a vision up to 2045, PDP8 (KEEI)

(20) 570 MW / (“25) 2,050 MW / (“30) 3,150 MW
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Forest Biomass Energy Association

The 10th Electric Plan (2022-2036), S.Korea

('22~'36) 1,800 MW

2

19 37tS
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Y g N

Viét Nam: Quy hoach phét trién Dién Iwc Quéc gia giai doan Han Quéc: Ké hoach dién lan thir 10 (2022-2036)
2021 - 2030, tam nhin den nam 2045 (Quy hoach dién VIII) (N3m 2022~2036) 1,800 MW

N&m 2021, Nang lwong sinh hoc chiém ty trong 1,93% trong téng san
N&m 2021, Nang lwong sinh hoc chiém ty trong 23,27% trong téng nang
) L L o o lwvong moi va nang lwong tai tao 23,27%
<So sanh co cau tai nguyén gilta dé an PDP8 vai ké hoach hién tai Vién nén gb chiém ty trong 57,64% trong tdng nang lwong sinh hoc

7 ? A’.*
(PDP7 c6 sira d6i*) > Trién vong m& rdng ngudn nang lwg'ng tai tao méi theo ndm (2022~2036)

(T - MwW) (Pon vi: MW)
= N DU dvra
2020 PDP8 %%t PDP7 7“75‘ 5 ung trong dy an
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Thi trwéng vién nén gé Nhat Ban
[Thanh toan FIT sinh khéi cia Nhat Ban va

nang lwc san xuat]
500 20
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Forest Biomass Energy Association

[Tinh hinh sinh khéi tai Nhat Ban (Pon vi: 1.000 tan)]

2015 2016 2017 2018 2019 2020 2021

110 126 120 120 127 131 147 149 150

84 97 232 347 506 1060 1614 2028 3,000
5 4 0 0 0 0 0 1 1
188 218 346 463 626 1167 1736 2156 3134

* Ngudn: Biofuels Annual - Nhat Ban, bdo cao GAIN cta Cuc néng
nghiép nwéc ngoai thuéc B Nong nghiép ctia My (11/2021)

o (San xuéat dién) Ké hoach tang ty trong nang lwong tai tao I1én 20% vao nam 2030 théng qua ké hoach chién lwgc ning lwong lan thir 6 (muc tiéu tang gap doi

sinh khoi so v&i nam 2019)

-Dat muc tiéu tang gan gép doéi san lwong dién san xuat tir sinh khdi vao ndm 2030 so v&i ndm 2019 (26 ty kWh (2019) — 47 ty kWh (2030))

o (Tiéu thu) Sinh khéi dung trong san xuéat dién va nhiét & Nhat Ban ngay cang tiang

-Thanh toan FIT cho ndng lwong sinh khéi méi ndm da tang khoang ké tir ndm 2017, dat 480 ty yén vao ndm 2020 (s&n lwgng dién sinh khéi 13 18,1 triéu MWh)

o (San xuat) Méic du san lwgng vién nén gé & Nhat Ban lién tuc ting nhwng van & mirc rat thap so véi mirc tiéu thu.

-San lwgng vién nén gb & Nhat Ban 13 150.000 tan tinh dén ndm 2021, dwoc san xuat bédi mot s6 cdng ty nhdm vao 16 hoi dan dung & mét sé khu vuc phia bac.

-Do nhu cau vé sinh khéi vigt qua ngudn cung trong nwéc nén viéc nhap khdu sinh khéi rivng dwoc cho 1a s& déng vai trd quan trong trong viéc dap &ng nhu cau

trong nwéc trong twong lai.
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SUSTAINABILITY?

Traceability of raw materials used as forest biomass for energy
Energy and resource security

What matters most is whether increasing use of forest biomass for
energy leads to systematic changes in the forest carbon stocks and a
reduction of fossil energy use(lEA)

CLEAR EVIDENCE & SCIENCE based approach is important

ERESI017/4 of work of the United Nations Forum on Forests for the period 2017-2020

IEA
United Nations strategic plan for forests 2017-2030 and guadrennial programme p R E S S R E L E A S E @ Bicener gy
»
< - ; - L .

s L

() Enhancing conservation through other effective area-based conservation
measures, including by establishing and expanding national parks where
appropriate

Facts, not fiction:
(c) Conservation and sustainable use of forest biodiversity. including in .
production forests Bloenergy from WOOd

(d) Sustainable management of forests used for production of wood and non-wood B .'} " co I"Ifri b utes to E u I"OPB,S en ergy
forest products 3

security and is part of a

() Productive functions of forests

(Y Wood for energy and fuelwood, including sustainable use of woody biomass 5 ".'- . sus*“"'Itlble energy mix

UN Forest strategic plan for forests 2017-2030 IEA, 2022 22
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Can lam gi dé dam bao tinh bén virng?

Truy xuat nguon goc nguyén li¢u thé dwec sir dung trong hoat dong san
xuat nang lwong tir sinh khoi rieng.

An ninh nang lwong va tai nguyén

Quan trong nhat I’é phai xac dinh du’g’c:,liéu ting cwérng san xuat nang
Iwong twr sinh khoi rirng, cé lam thay doi trir lwo'ng carbon va cé lam giam
muwrc do sty dung nang lwong héa thach (IEA) hay khéng?

Pwa ra giai phap dwa trén BANG CHUNG va CO SO KHOA HOC RO RANG

K& hoach chién lwgre vé rirng cla Lién Ho'p Quéc - giai doan 2017-2030,
E/RES/2017/4 va Chuong trinh lam viéc bdn ndm mét [an cla Dién dan Lién hep qudc vé Rirng — giai doan 2017-2020

THONG CAO BAO CHi ‘- Bosusion

(b) Tang cuwdng bado tdn thdng qua céc bién phap bao tén theo viing, bao gdm ca thanh 13p va

m@ réng cac cong vién qudc gia néu can o %
(c) Bdo tén va str dung bén virng tinh da dang sinh hoc rirng, bao gom ca rirng san xuat ’ Nang lwong sinh hoc tir go gop phan
(d) Quan ly bén vitng rirng dwoc khai thac dé san xuat gb va céc san pham tir rirng khac 4 dam bao an ninh nidng lwvong Chau Au
(e) Ctu’rf ndng san xust cda ritng ‘ ) o 3. 5y va 13 mét phan ctia ngudn cung ning
(f) GO lay nang lwgng va cui dot, bao gom ca sir dung bén virng sinh khoi go : lwong bén virng

Ké hoach chién Iwoc vé rirng cta Lién Hop Quéc
— giai doan 2017-2030
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