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Abstract

COP-28 / UAE 2023, UNFCCC requires countries for the first time to gradually
wean their dependence on fossil fuels and reduce the (GHG) greenhouse gas emissions to
comply with the “Paris Agreement 2015” to curb global warming and reduce atmospheric
emissions year by year. The goal is to keep temperatures 1.5 to 2.0 degrees Celsius below
pre-industrial period levels.

Bamboo (Bambusoideae) belongs to the (Poaceae) plants that grow quickly, it can
be used after a short period of maturation (3-5 years) and have strong carbon sequestration
capabilities. They are mainly distributed in Asia, Africa, South Americas, and Southeast
Asia. Bamboo is closely linked to the lives of residents, history and culture, social
economy, and primary industry development.

Vietnam is a “Developing Country” with rich bamboo natural resources and abundant
labor force. It has been long-term support from the G-7 Industrial Countries and
International foreign aid organizations such as the World Bank by sponsoring the “Eco-
Compensation Fund” and under the conditions encouraged by local government policies.
Depends on these advantages, Vietnam is standing on a good position to conduct “labor
intensive”, “Raw Material intensive” and “Capital intensive” bamboo fully integrated
industry business, furthermore can be combine with “Forest Certification” & “Full Life
Cycle Assessment (LCA)” to match the Sustainable Development Goals (SDGs).

This paper conducts a “pre-feasibility analysis” of the “Bamboo Pellet” project based on
domestic and international research reports and post practical work experience try to
formulate a sustainable ideal business model. The financial CAPEX calculation is based
on a 15-year operating cycle. Result showing: The present value NPV is USD 34.66
millions, and the internal rate of return IRR is 37%, the Back-cost ratio is 1.43 years,
Payback period 3 years. In summary, this project which in technology aspect is workable,

in economic aspect is profitable, and in feasibility aspect is feasible.

Key words: Bamboo pellet, Carbon Sequestration, Carbon Credit, Life Cycle
Assessment (LCA), Forest Certification (FM/CoC), SDGs.
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1.1 m3y &4

“ag ot T 4 2 A& (Fast growth and High yield) , 2 # #L /& (Biomass
Feedstock) » & #&+' % 233 % B H ¥ £.407 L 2 iy /7 (Renewable Energy) 2. — -

TR AFMEE YR > TR T RKFTREZE L APEIRILA LA
T4 Frgedd (Biofuel) ; ~ T 4 4 B (Biochar) ;~ T 7 3f 5 (Bamboo Pellet) | % 2 & i
Jh (Bioenergy) ¥ R4 it 7 Y44 (Fossil fuel) = 5 f it ik o
ﬁ‘T%q$wﬁﬁﬁ‘%i#¥ﬁ&5ﬁ&+mgigﬁﬁ‘%Mﬁﬁ TiE

EE:Wﬁtyaﬁwﬁwpiﬁgg’ﬁy%%ﬂW?Jﬁé)%?

REFHAELE FAHE TREEA - & T AL g BB BT B
SRR R
IRFAPBEFER o

dofe o2 DA 54 4% (Sustainable Management Utilization) ; B & # & 0} ~

=
% P 1% UN Sustainable Development Goals (UN SDGs) &_5 ## 3

qt\A

1.2 #3 B n
T’ﬁ ?éé? \‘§_5? ‘7' q—ELF.?— ﬁf?&ii%gri . ‘—rii;é)"‘J %Eg%ﬁ
B2 7 0 & 45 &R (%) 3% (Forest/Bamboo Certification) % g &_i* > 4 &%

#7 LCA (Carbon Footprint Life Cycle Assessment) 175 "2 4k (¥ X 5] 2 s ST 7 o A5
TR B A B A RGT S G (10,000 ha/yr) EAHE H - 954 < R
(A o) WRE W TH R W- i ) B E T HenE FM & CoC) ) 4
B ER R AL 207 (Volunteer Carbon Reduction Assessment) e§ ¥ 1 (7 5 gk ke 6T #&
F‘ﬁ@amgjﬁmﬁﬁaéF%éijéﬁkﬁﬁg%ﬁmﬁmM&cw)
2H G AR RE ) BERRSH R SR KPRl pE R
R FHA A ELE BL S AT RRES TR SR, nhEd Ty

A E CREB ) FEFHRAM LT AL -
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¥2% Tpv
21 ERAAEFTHRE HEE
¥ 4 (Bambusoideae) niadr ~ &5 b FAET "% & 4L (Poaceac) ;> &_% & 4
ik ki 0 R R RA R A FIE AN S50 2L
CRAFALZEAE S RSN 45 F (Biomass) A £ oo & FE A LS G
2% (Cellulose) ~ % & %% (Hemicellulose) ~ ~ 5 % (Lignin) 2 /] &~ F+ it § L % ¥
(Claudia Daza Montano, Jan E.G. Von Dam, 2021) o — &7 3 3~5 & T 3 8 > 4

FEADHEL RS atks S U P RER 0 R BEIG L2 B

KA BAT (R FF02011) » &F A4AFBFHSF TH5=22 272§

J R BAATE GRS HREE > B @4 2018) 0 PR

W, 2 v
Celullose Lignin
Hemicellulose

Major components

End Use Biorefining Construction

» Fuel «

W2 -npd EBE2Eg5 I

(Gangwar and Schillinger, 2019)
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Bamboo  Transverse cut . g > a
. Cross section Cellulose Microfibril Cell wall material Cell arrangment in  Vascular bundle  Bamboo's Graded structure
culm section fiber tissues tissues (Cross-sectional level)

LA

} !
100 pm 5 mm
Fibers Vascular
‘ . .‘Mb
Cell wall - =P, "

by © U3 - !
iy
.1 | Hum«llulo-n
| | npun matrix FA (0)
Cﬂlllh!t

B3t wfad 22|z 8 i F s 5 4 s 4 BT B

(Gangwar and Schillinger, 2019)

21.1 #F kA G2 B

1 L MR 25 (FAO) 2020 & 23 4 HF R A2 0 29 %
3500 F 2 E v dk o AR E LY w2 F RTEEEFRY TR AP L
Bh2g A EEBE T o 22 RAETR 65%A G LM 0 28% s £
T% e 2EM 0 B E P ARA T 0 e 493 2023 B ATHCR A 0 £ R ARG A 4
% 3,700 § hm? » 37+ B3 4c 5 123 0 1,678 % B+ 46 » 4o B 4 - 1345 Ohmberger
and Goerrings (1985~1990) %= 3 A » £ 102~112 4 » 4 & 1010~1140 f&2_ ¥ -
Ho FABAETF 2527 ~ 130~160 8 5 + & 127 %8 77~85 f ~ 880~980 7 (&
& > 2010) -

Bl 42 R A5A TR
Credit: INBAR (2022), Bamboo Info India (2023)
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22.1 #+kE H4ea g =
B R 2R ol T B S BT E
Sk (DF A s (D ER B L E M4 E) 0 4B 5 Level2 4 1o
(2) % RE ~ FE g FURHCRE (P S ) o
(3) M X2 (Interior Deco) *» F* ~4F & ~ 2 » F e if & > b4
$ PPt A S EH®kE 0 4B 5 Level 2% 20
(4) ZAHA (B3 Fo~ Pk Lobby) # f4c i & > blded 519 5 48
BRESE G RARE S Y2k BS Level2 21~ 220
FE R WA SRR RS FRI AR AFTEAF WA
TEMGRE) > BA APPSR FREE T AR

¥ -

- = VTSG LCA

- .

7 oo )
Q

<) Q
g &
g g
B~ =
N’ o
g Level 2 L g
.9 r A ) = a
= Building Material Interior Deco =
2 o
g ' s
§ 2
o =
o Level 3 o
5) =
P~ 7

Biomass Gasifiers Biochar Chemical Bamboo Pellet Pyroly51s / Bioenergy Pulp & Paper

B S~ @ A2 45554 (LAm)

hATEALMET S h b1 K% 0 T 4B R ERF &R FM (Forest
Management) ~ CoC (Chain of Custody) > 14 % g &_§* > 4 & ¥ #2303 LCA (Life
Cycle Carbon Assessment) » #f 72 & ¥ % & > B4 & £ MW »cF 2 225 o« A7 &
A% LCA » HiReiig iy 4 shit o
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2.3 A¥E4 ik 3usd E (Bamboo Total Ecosystem Carbon Pool)

i £ Bk 25 FAO (Food and Agriculture Organization) ¥ UNFCCC (United
Nations Framework Convention on Climate Change 2016) # 7 #& P/ © £ & &1k (7 )
% 5 R e 5 (Carbon Sequestration) % % & (Carbon Pool) § = #&74| f& @ 5 & ¢h
4 4 F (Biomass) i 53% > tedc EH-EFH = 8% 0 ki P 39% > * {235 UN
CDM A/R Forest = ;= & &gt & (Carbon Pool) = % w4 % AGC (Above Ground
Carbon) ~ BGC (Below Ground Carbon) 2 SOC (Soil Organic Carbon) » ™+ = & &
# % TEC (Total Ecosystem Carbon) # f & St L fr & o

INBAR & 7@ (Yuen et al, 2017) 2 F 2 T #F » % P:EE v (Giant
Bamboo) ¥ 184 = &£ — 4 #+k (General Forest) ~ 4 1 4k (General Tree Plantation)
% 30 #4 ¢ W44 4 1 +k (Chinese Fir Plantation) ~ ¥ # 3 (Grassland) - fx 3~
(Pasture) i€ (TR 3 R EF T A7V S5 T AT R 2R ERE CER - E A
IE)ZFEFHST o AP AR T RET T D alip st B Y
FINFF A (7 Moso s Hi: 474 ) 2 Guadua (3 % §[# > SdhiE 4) (75 4 1)

*

vk 10 AP S M EpEF S H -

£ l‘ﬁﬁlmﬂilj:: i%ﬁ"{,.“fb%‘l‘%

Species | AGC | BGC | SOC | TEC
Bamboo (general) 16-128 | 8-64 | 70-200 94-392 ®
Moso 33.2 ‘ 14.8 ‘ 120 (average) 168 )
Guadua 69.9 7.5 79 (average) 1564 @
Forest (general) 40 - 400 ‘ 11-74 ‘ 75-225 126-699 ®
Tree plantations (general) 15-200 | 5-33 | 65-19 85-429
Chinese fir plantation (after 30 years) 89 93.2 (including 1822 ®
(Kuehl et al. 2013; Yiping et al. 2010) ‘ BGC) '
Grassland / pasture 2-35 2-4 66 - 198 70-237 o

(INBAR Technical Report No.35)

Stimated ranges of mean values (unless otherwise stated). Estimated ranges of mean
values (unless otherwise stated) of above ground carbon (AGC), below ground carbon
(BGC), soil organic carbon (SOC), total ecosystem carbon (TEC = AGC + BGC + SOC)
in tC/ha, based on Yuen et al. (2017).
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/~ =

Kuehletal (2013) 12451 + # 7 el thenk B g 2 T (7 o 47 o L B gy

(Intensive Management) ; ¥ e 5 4 (No Management) | 1% #hsa [ &gk 53

£ (Annual Carbon Sequestration Flux tc/ha/yr) ;> #7118 % % &7 T E 955 | Pk

A AGC E#s iz B Mgy | éh3 82 5 (5.1:1.65=3.09) 3344 20

22 R R e R o s B R £

Annual Carbon Sequestration Scenario
(International index for reference)

Annual carbon sequestration flux (tC/ha/yr)
Species " - = S - Source
No management ] Intensive management

Moso 1.65 (AGC) (1:3) 5.1 (AGQ) (Kuehl et al. 2013)

Bambusa bamboos 24 (AGQ) (Nath et al. 2015)

Bambusa oldhamii 16 (AGC) (Nath et al. 2015)

Phyllostachys bambusoides 13 (AGQC) (Nath et al. 2015)

Bamboo (general) 2.5 - 25 (AGC + BGCQ) (Yuen etal. 2017)
Chinese fir (Cu:mmgh.am/a 2.67 (AGC)

lanceolata) plantation

Py, o5

forsa
>
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4 H % 474 3] Monopodial) @ 12 F 7 ¥ B (Plyllosttachys) % i » if & 4
FRRFELET R AN R Ao o B FEF] S ATV s g g 2
HoEEZ s ELFARFF(EHP > S5 BE 2010) o

B 3 =% (£ ) (Phllosttachys edulis)

T\
=
i

B {27 (Plhllosttachys makinoi)

Bl 7223875 (%) DR

# T E & #hE 2 Al (Sympodial) 1 4 ¥ ® ¥ B (Bambusa) % Fr v B

R

(Dendrocalamus)

A0 EAEAEFEFE o A f| ¥ (Bambusa
stenostachya) ~ Jr ™ (Dendrocalamus latiflorus) ~ + 1< 7 (Bambusa
dolichoclada) ~ % v (Bambusa oldhamii) 2 £>> 2% 2a ~ 32~ BHL » 1%

s~ m £ A ER R (MM 0 288G RE 2010) -
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24 A TEBACE o TEWES | 22 582 BpTE R
(1) #%gd >4 R~ pALATRd R 35T 25t BHRL - EF

(2)

(3)

k& IEH et F ¢ COy 2 RPN -k idA5 4 2 4+ i (Biomass) BFiE COs it 4
(Sequestration Carbon Capability) T 355 E_ 8+ B E#H 1~3 & » AR 5 B B
% B 4 gl ® (Carbon Sink) 2. - (INBAR Annual report, 2021) -

PR N EBEETINC A ERBE A ERA A RE LSRR IRE (F) F 2
ko - BA TR ZRYHFERS (L) 56 R E RN b
X0 5 5097% 0 B R AR 19.70% 0 SR E L 487% 0 B T A SR (B
s A8 % ) SRR 3775% (% BIHC~ 6 E > R Rk §
2013) o
HE4A2 L4 (FRH)AAGREAES 40k 3o

23 LA GRIBATRESE L

Organ Biomass /t :hm?(%) Carbon storage/t-.hm-2(%)

Leaf 3.182+0.358 (5.25) 1.490£0.127 (4.87)

Branch 4.03440.468 (6.65) } 6;‘(23; , 2-00120.160 (6.54) } 6;‘250/
Trunk 30.53943.290 (50.35) 7 15.58741.357 (50.97) o
Underground trunk 3.426+0.297 (5.65) 1.71740.153 (5.62)
Underground stem 7.847+0.699 (12.94) ]» SO, 373240339 (12.21) } et
Root 11.619+1.034 (19.16) ' 6.053%0.520 (19.79) '
Total 60.647 (100) 30.580 (100)

4 W

/,

B 11~ 49 4R T (B Bl 2 5%)

W12~ F 7 AR ITE (2485 L4

doi:10.6342/NTU202500340



4) RHER=P 2L FHF R Wﬁm&ﬁﬁmwﬁﬁﬁriﬁﬁﬁﬁﬁi%%
(£ % Hithed) AR EF R AHALEE 2 04582 i 77
Bt 0 T R A AT
@GDFTHFEE)ER AL 748223 1,500 22 - Ho 2422 B EG

TEABFFHRER S BOEYEREREFRFL S0% (23 BHE > &
6BHT) ; FHF®E S 10mx10mx 6B » 23T £ 366 > ek 40
2AFRABREFERLS TR

HUbRER W 4K e e

MBS L (10 mX10 m) (m)

BHRREE MR R RRESE X - BREZTTH 6 748 IMa
o PROMOLHR B K BR MRS KIS PR R AR 2 11

RHERE o mr s 6 914 IMb

ERIEE Mo RI kR R A it - £ Ak 6 1500 IMc

" o PRI ALA AR BUA SR EBR AR HE ARG 3B -

" o PR RSP SRREE G HE - FS B A TT B s A AH

MR bk e s 6 1031 EMb

Pk 73 3 174 2 R BT B AR T AR IR AR 2 A7 6 1360 EMe

L TN

(42) 7 IS4 5 R 2 HA B T4 ﬁiﬁﬁﬁ%%ﬁwﬁﬁﬁﬂﬂ%’ﬁ$i
£ 745 04% 0 & 2 B 4 25% 0 39 % #75 f (m*/ha) 3 4 50% 0
FH G A2 R A R4 ok 5o

253 PEY RIS EA T

HHE HRE FRBGRE
A IMa IMb IMc EMa EMb EMc

® X (cm) 7.2£0.2 9.7£0.3 9.9+0.8 7.1£0.2 7.9£0.6 7.8%0.6

e FE (m) 6.910.2 8.4+0.4 83+1.5 8.6+0.5 83+1.2 7.8+0.5
B 4 84001318 47831891 7183+1577 596711078 3967+1424 5250+1003
(culms ha) ——

H@J(iﬁﬁhﬁ)fh 35.8+6.5 36.5+8.1 56.8+13.8 243+52  20.7%£102 184+£11.9

R A25% 0 Br @Ak +50%

10
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43) P FE#2Z FZAEINERERST I 15 E LB FHREP T E D
BLER IR IR R B R 0 9 49% 1 1 5 B INEE R R E WE G OH 4
P AEA EE (50.13%) 5 5 E 4 4~ BAUER (49.49%) N L H 4 ALiB 5
EBF A G ERRG  EEER Y 44% 0 1 3 & 4 i 45.54% > v

% 6
63 P EETE D EINCEER AT
Fihin T (%) B (%) FRER (%)
1 44.44+0.23" 48.69+0.09 49.25+0.13
2 44.6110.01 48.5910.05 49.38+0.18
3 45.541+0.12 49.721+0.11 49.76+0.06
4 44.271+0.08 50.13%0.05 49.28+0.03
5 44,78 +0.09 49.3240.04 49.4940.09
D B

(44) 2 P ESBR2ZHAAPEIRIFHE C B ST A g Y 2
4 $§ (mgha') % s ¥ £ (mgha') A w84 51.1%2 51.29% > 34

7 o
7\7 7\}1\?,‘«1'453& *#5\4#_&1&1\?&

HE BRI FRE S

X1 IMa IMb IMc EMa EMb EMc
55%% +51.1%
(Mgha’l) 62.0+129 799+18.5 12431348 43.719.7 38.61+194 47.1%+17.9

e +51.29%
?ﬁ;ﬁf 305+ 6.3 39.24+9.1 61.1+17.1 21.5+4.38 19.0+£9.5 23.2+8.8

() r%%iiJLﬁ%i#ilﬁﬁﬁﬁﬁkﬁ
2020 & B A ARp r B A PE F iRk & 1T S E AP S HE IV ER
BEA FRAEBHE (100% -~ 50% ~ 0%) @ ~ B $HE% THEAF 8 T8

"TREEE TR E 2R HEBAR T B B2 FAE AT R A idetd

11

doi:10.6342/NTU202500340



B 13~ §# 4 (E2 9) F % % (27 ha) 4% 5 3 & 2% 4] H]
(B Rt e~ B A% 5 5 2020)

GDHEABR: B3H%ES0% 7B SHEAFARI35:132mEAE 7+ >
SRR FLFEFP o0 LEEPH A0 BERF L LT
PR SRR e ok 8o
28U BHET I ARBRBREARSRRLR

FHE F31E F R F RIRATR  RIRATIR

RIAT AT e gr(SE) ANOVARRApHE MM Em) R p ik

A H£100% 4 14.9 1.76 -12.213 0.0065
KAR50% 4 135 1.55 0.7869 -0.230 0.9000
KAR0% 4 14.5 0.90 -1.998 0.1470
RIREL

A H%100% 12 2.70 0.34

KIKS50% 8 132 0.79 0.0000
KAR0% 8 12.5 0.86

(5.2) #emagjs (PhiE) P BB E 50% 0 7T B P SR A E G 69172
B () AR5 (03cm) > A X BEBRAEFHE FH o P EE
FAp L2 hen gl (DERBERSPHE) 4ok 9

12
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% 9 - ;F.T’ra Bl s 82 A SRR RPN EZ R

sogw gy THE P RE&EE  RETR REATR
k (cm)  FEER(SE) ANOVAKRZEPE i £(em) t#HE p

&K H%100% 4 9.1 0.75 -3.209 0.0253
RA%50% 4 12 1.08 0.3236 -0.325 0.7913
RAR0% 4 8.0 0.58 -1.188 0.1308
R

A H%100% 12 5.9 0.17

RAR50% 8 69 0.40 0.0186
RAR0% 8 6.8 0.31

G trmEL  BEFEBES0%  TH? SHEAHEL S51.0kg ¥ S HEmH L
14.7kg » # 4 5 5 47.8% » 404 10 °
210~ fir BT B2 IR SEBRARAFLZ VR

31 F3E KRR F RIRATHR RIRATR

RIAT BAE ) EER(SE) ANOVAREDE MM Eke) REp

&K HK100% 4 37.7 9.66 -31.442 0.0475

RA%50% 4 26.6 7.12 0.5434 24.406 0.0324
RAR0% 4 29.9 2.31 -2.989 0.3206
R

A H%100% 12 6.3 0.56

RARS50% 8 51.0 4.29 0.0000
RAR0% 8 26.9 1.43

GCA et P BB AR 50% > HricE 29.0kg > 1 BHFicE 147kg
B 5 493% 0 2 R RGP AR 0§ P SR E > dok 11 e
ZA~fio D 82 2R SHBR RO EZ IR

FHE FHME T R F HRIRATR  RIRATR

RIRAT RATH (kg)  1ZEX(SE) ANOVAKEpHE MfEx(kg) tHREpHE

RIK100% 4 21.7 5.10 -18.172 0.0378
RAK50% 4 147 3.86 0.4227 14.308 0.0205
RIEK0% 4 16.3 1.41 -1.284 0.5215
KRR
RAK100% 12 3.6 0.30
RIE50% 8 29.0 2.47 0.0000
RAEK0% 8 15.1 1.30
13
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S5 #x ~an 2 XN Ez LR BREM EHFEFPASIHERA (100% -
50% ~ 0%) » 50%% B % 5 e 154 h ~ 2075 263tk ~ & 7 51k 354p
#100%% 0% BB AR % > 4ok 120

ZRAHAARBRBAESHRTBY G800 302 kP L8

At AT 24T
xAr &E 2R % RAT KRB OEE % KA KRB 2R %
100% 12C2 110 123 28 255 305 0 -305 -100.0 52 0  -52 -100.0
50% L3C2 99 154 55 556 270 263 -7 26 48 51 3 63
0% L5C3 77 126 49 636 230 250 20 87 35 38 3 8.6

#A&E  Block

T A5 2012/09 (M4~ X 22~ BT E) A4 o e Z4E T 60 E 2 {5
o 2 S (EmEAT)) B2 AR FRAERHALSHE A AT EEH
AT H P R R G A de2 2T 625 1% 0 Bfs $E % 5 300 £ (Clumps
hal) ik +ks & f2 37.1% > # 4% % &7 & 24,533 & (Clumpsha!) » # % A 1EE -
A4S BICE B A A $ R 2800 ton/hal o ¥ isE B 17.5 ton/ha > %
Fird L 183 tonha! » ¥ F MirE B L 2438 tonha! > FA M P4 B E
BRRAEE SR (O 8D ERKD FTED - RBY) AP ERELR 0 [T H

BERGRA 2 SRR E G 3187 ton/ha! ?Lﬁf R FIRE BT IN S F

_‘

JoE 5 5625ton/hal o d BHEP A (RLP)RELFERES -

nEAFEICE 280.0 ton/ha’!
R A L o T o 17.5 ton/ha’! 43.29%
PEAPFEGE 18.3 ton/ha’’
B BT R AL 318.7 ton/ha’! 56.8%
562.5 ton/ha’! 100%

firs b 25 RiE 432% 2 TMAF R 56.8% F WAL TREF A
P o BMFE AT R AEARS T0% ~ 80% M FRE A S HELE AN
20 ~30% (INIBAR Report 2021) °

14
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HhER X

o

B 15~ %A 2 50%

12ecm |

Before spacing adjustment'for
G. atroviolacea

After spacing adjustment for G. atroviolacea

Over crowded Gigantochloé apus
B 16~ 4 w53 iv%7 3B
15
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$3% CRTA: TA, 28 T# 2% L5438
31 4%a TA |, 2P EH XKk
"A ) 2P E- 7EWe P D (FF) DFE Mg B ¥
e ik KRR S el 0 G fiOR SR (VAR 2 RAE R (B) 0 Bk
#USDAE N v » % @ ks P 383 R (Central high land) Dak Lak % % 4 ##&
7 430,000 2 F 7 4k 0 22 f b FOREE (TE0E B & UNSDGs i e 4 44
B oodr THASER ) 41 2 AR R AR AFEY SHange 23 S RRE
TP @5 * (Carbon Credit) @ Fo PFF 125 B5 a8 B Uy SRS 4o 0 B0 T~
P AR GEEE > S T g AR R HFFBEE SRR o e

AGRICULTURE - FORESTRY
° Agriculture and Forestry are VTSG’s
secee ’ key investment with a focus on organic
. farm development and forest
conservation.

MANUFACTURING
sesee ’ VTSG invests in developing a complete
supply chain and logistics covering
deep processing, packaging and
distributing to mass market.

REAL ESTATES
htadhddid } VTSG’s real estate arm invests and
: manages 3 groups of property assets: Farming Machinery Agroforestry

IPs, offices and space leases.
% + 30,000 ha Bamboo Forest Resources

B 17~ 43 A>3 @4

32 e RFHA

A% VA E o A€ 3 Rrsd R 0 24+ (ASEAN) 10 B € B M2 — o
FTHESATIMMAELAS K2 M 173,809 T 22 5 R T5%5
PR 2023 # AU idcs 1.03 R THEE 32T A A v E4A F hoW) 18 47

FE% 63BFFTE > Fl F Ry =30 285 § 3 & eprya? w0 3T E KK

ANGETFIRMPAHAE MR IP A RPN L BRE E2
E0 o GAMPHEE P WP E RE AL A
oo MBEHRELZLILAE -

S HCER A T MR

FIRS
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A 2000 & 42 > Akm pciF ¢ R & R E S E B gl o 1T #(2010~2023)
BIp 2 A% (GDP) & 3 £ ¥4 5%1 6% £ 3 2023 & » B L0 yer 4%
”Oii’ﬂ@*r‘FﬁﬂJ%ﬂ’i*%é HEI R BEAE bW 19 S o

100: %1& 0.0% 0.0% ﬁﬁ

95-99
90-94
85-89
80-84
75-79
70-74
65-69
60-64
55-59
50-54
45-49
40-44
35-39
30-34
25-29
20-24
15-19
10-14

5-9

0-4

1
6% 8% 10%

B 1822023 4% d 4 v & 824

Population, labour force, employment

Population Sex ratio at birth
® O 100.3 %0 112.0 wveesis
q q mill. persons € 100 Female births
Employed persons Unemployment rate

of labour force at working age

2.28.
Underemployment rate
of labour force at working age Monthly average income per employee

2.01. 71

mill. VND/month

@w~ﬁ$4r‘¥@4£ﬁ%$9ﬁﬁ
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AP L PR SRE T B8 B 5N (2024 )
(1) Ax£P L BEeiF @ Rk

(2 Mo R %%

() FeRrRIm B
(4) BWeE LA mFa

BRI e BB D PR ARR - ST I

HAK 2 i o

The Structure of Vietnamese Government

-

National Assembly | ICD
I = President
, , T
The Supreme People’s s Earara The Supreme People’s g
Court Procuracy Q
-
M ©
| =
=}
Prime Minister =
©
-
7 1 W Y
Ministry of Industry (MONRE) Ministry of Ministry of Agriculture Ministry of Science
and Trade (MOIT) Natural Resources and & Rural Development and Technology
1cD | Environment{ |cp | (MARD) [Tcp | (MOST) [Ticp
\ . T
Ministry of Ministry of Science | T
Construction and Technology
ICD | ICD
Province Level
District Level
Commune Level

120 ~ 4% % SRR

18
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33 %974 "DaklLak 3 %74 , @4

(1) 584 ks P Ee 38R T5HKF R 700 2

LS

CEHAKR R b
13,062 T 28 5 A 2418 F (2022) 4 € S NEFH o TE 1P Ak 13

¢ SR A

Ty
P

r
e

A ER B H

r

Season) #°

2023 monthly average weather conditions for Dak Lak

—_ [ ) N w w
w = [ =3 3

R 341 /@ X # (days)

1S

1A 2R

Bl 22 ~ 715& Dak Lak % —,-5"?3 ’,Ij 1L G X &.?ft»%‘l'

%

- £

2,200mm > & T

=

38 4A S5A 6A 7A
mm AP ERAHE -e-HHE

Vietham
B *

Thailand

Cambodia

soig

//_\\‘__‘_‘\‘\\7
15
10
5 I 2
0--. .0

8A 9A 10A 11A 124

wid
5

“Honoi

' DakLak

W 23 B FIXFiEh F (Monsoon
Ko EAFLBREAP 4~107 &% > 11371 5 %) o

s 1 %,H—\# ~ 1](% ~ c%v_‘%“—,%;ﬁ_té;é\ _'_|_ ) -Qr@ 21 o

o Lk s

Distribution of Annual Rainfall in Vietnam

30

A& (°C)

2 g T pavEa B A G )

(Vietnam National Transport Strategy Study, 2023)
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13- 3%y 157 Ao & &4

P ; . Population | Population | Number of EM + EM .

No. Dlstrlc'ts (in VILG'’s in 2016 in 2009 Housclioldi p(fpulatlon pt:oportlon
project areas) (persons) (persons) in 2009 in 2009 in 2009

(persons) (%)

1 | Buon Ma Thuot city | 360,018 | 326,135 82,295 55,631 17.00
2 | Buon Ho town 103,647 96,985 21,637 20,880 | 21.56
3 | Buon Don 64,496 59,959 13,790 39,692 | 66.12
4 | CuM'Gar 174,693 | 163,630 35,547 67,488 | 4143
5 | CuKuin 105,016 99,551 22,210 27.235 | 27.53
6 | EaH'Leo 129,651 | 120,968 28,328 42,326 | 35.00
7 | Ea Sup 65,531 58,579 14,112 21,514 | 36.66
8 | Ea Kar 152,684 | 141,331 34,558 19,709 | 13.93
9 | Krong Bong 95,837 87,139 18,606 41,357 | 4747
10 | Krong Buk 63,702 57,387 13,213 22,085 | 38.50
11 | Krong Nang 125,699 | 118,223 27,279 48,523 | 41.24
12 | Krong Pac 208,846 | 198,009 45,644 66,013 | 33.55
13 | Krong Ana 87,034 81,010 18,677 34,066 | 41.97
14 | Lak 65,452 59,954 13,499 37,492 | 62.22
15 | M'Drak 12,153 65,094 14,912 28,058 | 42.64
TOTAL 1,874,459 | 1,733,954 404,307 | 572,069 | 33.01

Source: EM census 2017 of Dak Lak.

View Vietnam's Vietnam Population Density: Dak Lak
from 2011 to 2023 in the chart:

150

148

36
2012 2013 2014

2015 2016

I Population Density: CH: Dak Lak

147.000

2017 2018

2019 2020

2021

147.800

2022

B 23~ 5854 A v @i 2012~2023 & 54§
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L ER T R TR S AR

Related Indicators for Vietham Population
Density: Dak Lak

COUNTRY/REGION LAST

Vietnam Population
Density: Dak Lak

A 147.800

2023

B 24~ 5 %% 2023 & A v %REB

(38) A% %% (f8%) 4 ¢ s h

(3.1) 5 # % £ 47 B %% 5 B X EH L 3% 67% o
(B2) 7 % FA%G E L %> BE2FA T 87% o
(3.3) % B4 b iR @ ;iﬁétip"% PREACEERE > LAks iy g
TR RHERE
% 14 ~ Dak Lak % ** #)c & % 52t 4

(Census form for ethnic minority groups in Dak Lak after the 2017 census)

No. Ethnic group Population No. Ethnic group Population
1 Kinh 1,161,044 25 Gie Trieng 78
2 Ede 298,534 26 Ngai 37
3 [ Nung 71461 27 |Ma 31
4 Tay 51,285 28 Cho Ro 25
5 M’nong 40,344 29 La Chi 22
6 H’mong 22,760 30 Co 19
7 Thai 17,135 31 Co Tu L7
8 Jrai 16,129 32 Mang 15
9 Muong 15,510 33 Xtieng 15
10 Dao 15,303 34 Co Lao 14
11 Xo Dang 8,041 35 Lo 13
12 San Chay 5,220 36 Chu Ru 11
13 Hoa 3,476 37 Giay 11
14 Bru-Van Kieu 3,348 38 Ta Oi 05
15 Khmer 543 39 Ha Nhi 04
16 Tho 541 40 Pa Then 04
17 Chut 435 41 Kho Mu 03
18 Ba Na 301 42 Khang 02
19 Laos 215 43 Cong 01
20 Cham 271 44 La Ha 01
21 Hre 341 45 La Ho 01
22 San Diu 236 46 Sila 01
23 Co Ho 151 47 Xinh Mun 01
24 Ragla 98 Total 1,733,113
21
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34 ﬁl;/ﬁﬁ-

B 4

=7

TRz g

F45A% 5 B 73k % £ 8 1 (Vietnam Academy of Forest Sciences) #t3t 7 4L & 77
A 2RO HRH R

N 2T
EANY

2021) -

s

BT

;f;é_,l‘l },’ﬂt &)
AGC : 23 tCOze/ha » BGC :

212

9135 200 0 4 SRy

K (Bambusa) ¥.2  ;

e

15tCOze/ha » SOC -

v

' 462

27 BT
B A

B 211 BofE o

—li:!ﬁ‘\g v

14 tCOze/ha (INBAR Working Paper,

Genus name in Vietnamese Scientific name Number
Vau xanh Acidosasa 5
Tric day Ampelocalamus 4
sat
Arundinania 8
ks Bambusa 62 *
- > | theSustainable Forest Management Standards e e 2
- VFCS/PEFC ST 1003:2019 Vi e weng Chimonobambusa ;
Vil St gai ‘Chimonocalam 2
X Bac may Dendrocalamop: 3
X Ludng Dendrocalam 29 %
Xl Hao dii Fargesia 2
5 XII May Iénh lang Ferrocalam: 1
1. Bamboo Resources of Vietnam FT I Tk
XIV Viu déng Indosasa 1 %
Xv Kinabaluchio: 1
2. Vietnam Forest Certification Scheme (VFCS) | =™ -
Xvii Tre qua thit Melocalamus 9
3. Vietnam Forest Certification Office (VFCO) Xou. i g s !
XX Tric Phyllostachys 7
4. BV/ISO for Carbon Footprint Certification v | pep '
- Thia ma Sasa 1
_— XXl Nia ‘Schizostachyum 13 *
2\ XXIV Sinarundinaria 1
(@) SGS S3t nii cao
XXV VAu cic phuong
LVERITAS ] Sinobambusa 1
XXVI TAm véng Thyrsostachys 2
Lecd Vietnamosasa 2
XXVIl
BI25- 4% 2 8 A2 hERTRAFENME =

(Vietnam Academy of Forest Sciences, 2023)

IR

11.

A+ K EZ44 (INBAR 2021 )

Top 10 Bamboo Species of Vietnam

/#3847 (Dendrocalamus Barbatus Hsuch et D.Z.Li) #4758

%4+ (Phyllostachys pubescens. Magal ex H de heh) & 747 (£41) &

B 47 (Bambusa balcooa) #4478
# &4 (Bambusa aechungii )

7y B B 45 (Schizastachy umfunghomii ) * i 44 &
B A 47 (Indosasaang angustata)
47/ t9—#% (Bambosa prosera A. Cheu V A. Carnus )
4 (Thyras tachys siamensis )

45 (Dendrocalamus membranaceus munro )

10. A% H §4 8 %+ (Bambusa longissimamov. sp)

FEHAR /I REAT B ¥ 454 (Arundinaniasp V Indosasasp )

12. [&7e47 8 #7# (maclurochloasp) (Dendrocalamus Vuletinus )

Bl 26 ~ A% - <

22
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1345 CIFOR 2022 ## % 7 #1457+ Dak Lak 4 if # % & A/R CDM + £ 5 iR tiE

o & 2§ 0~5 km %) 9,544 ha » 5~11 km ¥ 8,778 ha » > 11 km %) 7,444 ha s = X

25,766 ha (CIFOR, Forest carbon market in Vietnam, 2022) -
LR E P LS L A VESTES A S EEE

Area suitable for A/R CDM projects (ha)

Region Province Distance from main road
0-5 km 5-11km >11 km Total
Da Nang 2,184 659 225 3,068
Quang Nam 110,151 53,902 15,006 179,059
Quang Ngai 41,959 13,012 1,340 56,311
South Central Binh Dinh 60,125 25,044 7,622 92,791
Phu Yen 36,796 11,612 2,736 51,144
Khanh Hoa 37,999 25,044 10,587 74,183
Total 289,214 129,826 37,516 456,556
Lam Dong 4,926 966 212 6,104
Gia Lai 68,815 50,881 12,138 131,834
Central @ Dak Lak 9,544 8,778 7,444 25,766
Highlands Dak Nong 7,154 2,867 742 10,763
Kon Tum 49,287 18,188 3,256 70,731
Total 139,726 81,680 23,792 245,198
Binh Duong 27,878 10,530 4,088 42,496
HCM city 167 655 415 1,237
Ninh Thuan 24,779 14,934 3,631 43,344
Binh Thuan 26,408 15,744 6,524 48,676
Southeast Dong Nai 7,787 3,761 4,028 15,576
Binh Phuoc 259 656 692 1,607
Tay Ninh 11,759 5,544 399 15,702
Ba Ria Vung Tau 5416 1,811 0 7,227
Total 104,453 51,635 19,777 175,856
Long An 0 0 0 0
Dong Thap 56 839 3,325 4,220
An Giang 0 0 0 0
CanTho 0 0 0 0
Kien Giang 921 625 583 2,129
Tien Giang 0 0 0 0
Mekong River ~ BenTre 0 0 0 0
Delta Vinh Long 0 0 0 0
TraVinh 0 0 0 0
Hau Giang 0 0 0 0
SocTrang 0 0 0 0
Bac Lieu 0 0 0 0
Ca Mau 0 0 0 0
Total 977 1,464 3,908 6,349
Total 2,436,806 804,411 160,257 3,401,474
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Bl 27 ~

) 2 b kb
7};9_ hES BB

(% # 4 Kotam + r25 5 %)

W28 BHgy
(P %2 FE L5 D R )
(CIFOR Forest carbon market in Vietnam, 2022)

S AR () B G D 38% ARG ko 2ALB A 37% 0 £ Ak
11.6% > TA 2 7 p R § R 4hs A8 TR SR

3016~ 5 # G RS 91 R RS

distribution of Forest Area by Tenure groups in Hoa binh and dak Lak

Tenure Groups

1. Households

2. Communities

3. People’s Committees
4. MB-PFs

5. MB-SUFs

6. State-owned companies
7. Joint-venture companies
8. Armed forces

Total

Hoa Binh !
Forest Area (ha) Number of Actors
167,890 (79%) 75,846
887 (0.4%) 1
3,735 (1.8%) 67
6,639 (3.1%) n/a
9,416 (4.4%) n/a
8,799 (4.1%) n/a
4,152 (2.0%) n/a
11,132 (5.2%) n/a

212,650 (100%)

Dak Lak
Forest Area (ha) Number of Actors
4,740 (0.8%) 1042
12,942 (2.1%) 106
71,653 (11.6%) 100
34,686 (5.6%) 2
233,582 (37.9%) 5
235,334 (38.2%) 15
5,830 (0.9%) 2
17,643 (2.9%) 1
616,410 (100%)

' numbers in parentheses represent the percentage of forest owned by the group over the total forest area
Source: Dak Lak Forest Sub-Department, Nguyen and Working Group Members (2007)
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¥A4F PHAHIEXRFTEY R
41 T A, 2@ Bamboo Pellet Project Concept

A, 22 Tospp %4 7 ~ T I FEARFTEY I H40R 29

g (R#%) s (A EMN) T (E8%)
o MR AKSEEEE o AZEBRMEME
o 3 IEAT R
o BH AL o Ar¥EA 30,000t/ 4

o & % 4 / Logistics

* 20,000 ha / 4 o WHEAR
* Cradle to Gate (FOB)
120,000 GT / 4 s AAFE
* Administration LCA
e FM/CoC ##kizE o EE B
* LCA Carbon Footprint
* LCA Carbon Footprint * LCA Carbon Footprint
Assessment / 512 Al
Assessment / 515 A Assessment / 5 13 A

B2 -TA, 27w A¥RFHFREFHR
411 2 (R#=)
ERURIREREL A1 T E DS pTeE > Ry r 2 kb A E Y

B 735 P TAL %+ % & i7H7% (Community Forest Development Collaboration) | » if
WAL EREFEIEBPHRETED ST E X i 2 R R
FEACHMALEAD T FRERGET T HERRELERRFT AFSEY 29
j& SDGs ~ ESG P 1% & F > 12 = © §f ol - fpdar b4 @ 30 54 & 4 20,000 =
Eo AERD R I2FW e PSR TERZER FPA4 [ K ey 2
PHEE R H e EGRERE 0 R BB AR SRS 2 i g SDGs /
NbS AFEY P e TEAHREY A UEBCERE 30% S8 5 5 PlE4oT ¢

RN
10%
ALY B RS
10%

100 GT/ha 54 (5 & 4) Z# %
100 t x 30% # & =30 t/ha

A% £ EAL

30% 400t/% +30t=133ha/X T %5 7

13.3 ha x 300 = x 5 & #5515 Hp
=19,950 ha/5yrs T ¥ &

B 30 ~ R vt Gl ]
25

doi:10.6342/NTU202500340



et BT R EE (R RS 0 R (R ol 31 B 32 4

Vietnam Bamboo Sustainable Supply Chain

(Community forest system development training)

THE AENTAL 10N

SOCIAL ECONOMIC ECOLOGICAL PARADIGM

B3l ~Axg v A1 3 FAFEE L

(Communlty forest system works)

W

JUHTARIARRAAY

[T TP TR

L

W32 TA, 27 Rt i stit % th 2 4 B SDGs 1 (7]
(1) & "% <t gﬁﬂg\ﬁ\aﬁk SR TR BT A A BRA (2B ) o A
*

(2) % k@R EHF KL B 59 30%~50% ¢
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Bamboo Hauling and Transportation

China Indonesia

*  Donkey, horse or bull
power can also be used
instead of a tractor:

@33\a@;&ﬂ44-wkﬂ§ﬁﬁﬁ,

i%\éﬁ\%iﬁﬁéﬁfﬁ%i%%ﬁﬁxA1&ﬁ~+§§ﬁ%;o

Gentle Slope Bamboo Harvesting by Manual

i A

4

I {1
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SDG 1: End poverty in all its forms

SDG 7: Affordable and clean energy

SDG 9: Industry innovation and infrastructure

SDG 11: Access to adequate and affordable housing
SDG 12: Efficient use of natural resources

SDG 13: Address climate change

SDG 15: Protect and restore terrestrial ecosystems.

SDG 17: Partnerships for the goals

Source: SDG business hub, INBAR Working Paper

BI35~-TA, > 252 481 &£ UNSDGs 8 7 P &

W& B AR NDS TIRAZE
Adaptation with UN SDGs / [UCN
Nature-based Solutions (2020)

O Climate Change

© Nature Disaster

© Economic Improved
O Well Being

O Food Security

O Clean Water

@ Environmental

B 36~ "p2Rjia> NbS, 778 p &
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Baz TR gAGTRE ) TIOEE o L A, 27 p (b7 ESG gt
L

Vision Mission

Economic

Smart Growth
Long Range Planning
Cost Savings
R & D Spending

Cost of Living

CSR / ESG
Management Philosophy
UN SDGs

Environmental
Relationships between Social, Environmental and Economic
Sustainability Source: Wanamaker (2018), cited in Mesah
(2019, p. 8).

Resource Management
Environmental Protection
Habitat Restoration & Preservation

Inspiration

B 37~ESGV AGFEd T4 € ~ ki ~ 5 258 ER

Hrrb R SA%E FA16EEH)
(1) 343 > Fefpfde > BaEs 2 B E S 2 ER O A H RPLHEMT £ USD200F -
(2) Hteg o BRI TEHE 2 p Fier !

400 GT/p + 0.5/ % /p =800 /2 /p (¥4 6):

“fe TR E (GT) @ 12 kg~ 15 kg/Pes £

1,000 kg/t + 15kg=66.6 Pcs/ A /P (A A1 (¥®/p /%) ;

66 £ x USD0.1/£ =USD6.6/4/p x30% =USD 198/% ;
A4 A4 1 USDO0.13/Pes x 34 £ =USD4.08/p
Ar1F +4 %4 =USD6.6+USD4.08=USD 10.68/p/* ;
301 iFp xUSD10.8/p /4 =USD324/% /4 ;

: AzifA%3 2T 91 F USD 300/ 7 8% o
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4.1.2 #+kin#E (Forest Certification FM/CoC)

Sustainability Forest & Certifications "

Certification of Forest Management guarantees the quality
of the management

57

l

T
JUSWISSASSY 9[0AD) AT
juudjoo uoqie)

Certification of Chain of Custody guarantees the origin
of forest raw material

CoC
A

8 Certified Forest

Sustainability COC Certifications

Le?:[' ) Zu;::mable Checking Points Scale Meter Weigh Bridge
00! urce Pulpwood Transport Mill Gate
- P £
—
T — {og
Say,
Y e 1
e R —
1 1 Document
l‘ 1 Tracking Trail E
3 Q
Q8
Non Controversial Aot o B
nvwo -
»n Q
Green Purchasing Law 2 "§
B
S B P sy % ==
™ =4
L { PeFC /181 coc Audi_| |
T v fﬂ; 1
Ll —h—=
(Eo==] s
Distributor Paper Manufacture Pulp Manufacture Pulpwood Yard

Bl 38 ~ {7 ke (FM&CoC) i 42 ]

FHRinE ¢ 3 T RS ¥ F = FM (Forest Management) | 12 %2 "4k 3 52 4 T
# 48 CoC (Chain of Custody) ; @ %4 » 2577 > % ik R TP A% 5 o firdr PEFC
SRR

ZiRILFE R & (Programme for the Endorsement of Forest Certification) 7 3% & %

% 3% VFCS /PEFC ST 1003:2019 > ;3.2 48 4 /i A8 4o ™
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GGt - FEIZERRIBIE
B . IR A PEFC EEE/RE
y
\
c LIIESESREERARSE
tEER
e s 5 RS AR LR T
o AT BT ST LA R AZHE R B RN ER Al

y

PEFC o fBR3TLIHETT PEFC B3R 251G

Slsanl . &R, BNER{S PEFC HER

B39 ~ 3 B PEFC @RS v 2 2501 & H 2
§ = 52 #E3
i SR ns
24
#BEFR
#ES
PEFC% & ¥#
2£E6
MENTRAEIMES S

#57

REGROBE
B 40 ~ PEFC B FdpHeinid & BB E s
(5 & B~ 4R ® ~4higi= 0 102 & » B4 ¢ $R: 57 PEFC B *h 4 24 2)
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Bl 41~ B RSREM ¢ & PR PEFC iutll o 4p 3 57 41 A i A2 ]
(% 8§ Ak~ fRip = 102 o B4 g HRGETPEFC R7 4 B4R 2)

(1) HFHREREHE (34 CFCCA RRBXT)
f<# 3 B (=% : @ USD 1.00 = RMB 7.00)

g;f-; RN TS

1 e 2,000 ~ 285 = -
R
VR TELR g
2 FHE 3,000 =~/ 4 p 428 ~ 95 7

1 iEA*p gt ¥

e F beErEE > A& R A

R
3 fod 2,000 ~ 285 ~ T 200 ~ (& % 42 10
(3 FEE P ) 35)
F:\_\{;_E.FI—'IN m}i “’Tsﬁp e
7 l——}’ -'SC—ﬁPF\ ’;&ﬁ
4 EREFETT B F e 1/3 142 =~ LS TR S S

KEFA S X

2N

FEP O ASERRP
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Il FRHP A AR 12 B
IR
W12 BN s
LRV R LA
P en1/3 e

Lo iew B2
PEp o EAEFPR
12/30 320 F 0¥ HF

AR HEPY A PE

ﬁﬁﬁﬂ%ﬁﬁﬂ%%
5 LREFPT FH 7 2/3 AR T By oo
FRYOL UERTF
fra £ ATHR NIRRT
oY R F
7 #%fv 7 60% T B >
B g* 2o
(2) S FM) @<y =F
/ 5— [ a8
EY¥ErEY e £2TR (R) | 14 p R ?f:li‘i"fi?
REFF ) (F =)
058 2 FuT 0.3 17 5-10
052 v 0.5 17-30 5-10
2-5 2.0 30-45 10-15
5-10 2.5 45-60 15-20
10-20 1.5 60-80 20-25
20-30 1.2 80-100 25-30
30-50 1.0 100-120 35-40
50 r4 1.0 120-170 40 1+

(3) A4 F 48 (CoC) mifc f o (REF 4 P % x3,000 =)

B A ¥k (L) 11F4 p Bt TREE (7
100 27+ 10 .
101-1,000 10-17 13
1,001-2,000 17-23 )
2,000 r+ ¥ 23 171 ¥ 7
@) * 2% TAL 27 FikRER ? #58
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B % fef P A :ﬁ m £3my | (1 ;:'Uff o
1 L 2,000 ~ 285 ~
2 o 3,000 %/ 4 p 428 =~
3 |FrEmard (FEEY) 2,000 ~ 285 =
4 |EFFPP Q554 3) FH 13 142 ~
5 FM e HRisd 8,571 =
6 CoC 30,000 ~ 4,285 =
K (1% & USD#7) AB G T S (g 15274 =
AE & TA ] 2P A 4ka 44 20,000 25 2 A3k & 2 28 30,000 # > H Ftk

2w 2z 3

P FM 4e b+ 2 5. CoC %38 7 * Bfr s USD 15,274 ~ -

2 E 2 P Al

(4.1) 4= g (FM e °
SR XS SN LR FRVEL £
=285 + 428 + 285 + 10,000 = USD 10,988
CoC 33 : (RMB 30,000 + 7)=USD 4,286 (/4 1 fL B 1 100 % j 3+)

FM + CoC = USD 15,274
(42) 4% (£% 2~5#):USD428/ %« / p x 1/3x 10 = =USD 1,420

(43) @ PP H D AR BRY S FEARL B ApMF Y T o

413 ¥ ¥ (4 A )

L #% (Carbon Remove / Transfer) " # 34 | 2 A 53 dh¥_ TP | 4o

AR A fRE PR RJTE 1A 0 N AR T A 5 F (Biomass) | ¢ o
R A ST o Kﬁg 7 -k i» MC (Moisture Content) i% #

% (Carbon) M#&# , 2 M+
7)@‘5/’; ,;gi@; ;u%}gj/;’L /}J
414 T34 (7ﬁgé_§")

B 7% 7% (Carbon Stock / Sink) © & &&= 1 5~ (I~ A ML EDE 5

B
& B3 i #4 (Carbon Remove transfer) ek g6 o

- Zenig o AR T FF AR S BT (Carbon Stock) e
34

doi:10.6342/NTU202500340



415 #A & 22 oI

“RE4 (Bamboo Pellet) B2 Frivihz - ¥ k1 ¥ 2585 ¢

7y -

Bz @ * o PHEEART € W A iE ot CO: 2 R AR AP HG COY gk

2 ¥ B~ {% (Substitute) i 7 %*3#L (Fossil Fuel) 4§ % ~ LNG & S g3 » ¥4 5 T §

B o Ao 42 o

VTSG 47 £ ot 2 A 438 29 55 15 28 3B A2 5 E B

CO, BREXARE
CO,+ H,0 K CO, + H,0
atem) | a % Bk,
. R H TR
% 7 1 % TR
HHIEF P RHAEE | E A A A b HEER T
BB ik~ E S S R AR
%;g‘-‘ ﬁ-%". ® unﬂﬁllm"' (1¥ ® Rli) e ’B{_ﬁ‘%%
£ BIGIRR >
Leakage
BA2~TA | 27 % F 522 b3 05k E Rk Ln
e coz ............................................................................ Coz .........
----------------------- Captured CO2 ---ommmmemeenene >
Bamboo . : ——
){ Production ]) { Use J > | End of life > [ Electricity ]
: Bamboo MOSO Waste R

W43~ % A S S i R 2 b8k
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42 2 IR VA R RIEZ T
4 FRER 2 (Bio-Pellet) & 3% = 34~ (Bamboo Pellet) 2 A 3f:# (Wood Pellet)

AAREEg b - RAERZE RS GER T o {1 AR R S A BRI
(A) A~ s s MR B RAR2 TH RS ik~ Sk ARk B AR R 2
BAEZY TESAE 0 B ERET 4,190 ~ 4,266 keal / kg (1 £i5 4 is o
140 # (AUG,2017) 129) » 2 vl &% ~ 38y ~ @ 5 i ~ jFifkiRz &

PR R BB R P R AR 4p o NOx~ SO fv PM 2.5 £75 4
PP FIF o FIRFEL F I PR dT 2 - 0 P o AR B LR A

ER ST REFEE SN AN E DY E TR

Bamboo Pellets Production Process

Raw Compression chgglg:ig of Packaging
material of Fibers into Bariboo storage
preparation Pellets Pellets shipping
(Bamboo) (Pelletizing) (Properties) export

9

High Value Added Products

Bl 44 ~ B3 & Az R
(FRIM Timber technology bulletin No: 108, 2021)
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43 AR T X B

R R e %%lf]:s!}g! P A BT RAL T2

¥rip 2 T4

L

/‘—_—» VA‘ FE ’ .,1‘1\ J.?_?

WErs 5 ¥ % 87 A3k (wood pellet)4p g o RAeEBL(p 20212 BB B CRE Uk

TR LR RSeiag 4 F v Wood/Bamboo pellets 7

@ffgn(Bedding) I ET RV ERAFRER

‘%J\SF

% 4 ®% = 4 (FRIM TIMBER technology Bulletin No.108.2021) » 4= @] 45 ~

EE TN g N/
Bowonlr B BRDE  WESARRS
Wit o+ 3 4B BF AdAam R F
Wz kTR

NTD 8,000 = % » 12 EU R & #71¥

;,1./‘

.a‘;;El_,Efmg) s MEE KRR 0 B R
it % %44 (Fossil fuels) » 44
) 46 -

AT A R (Wood Pellet) » fie & #ici f #4041 %

st (Thermal Insulation Function)

Y- F#’F’TT% . USD 250 > p|=

;}7% °

Wood pellets

heating system

Space heating and domestic
hot water supply with pellets

Storage

pel
2-5cm (0.8-2in.] in length,
diameter 0.6 cm (0.24 in.)

Domestic
hot waler

storage

e The pellets are carried
from the storage room to
the boiler by a fully
automatic pellet feed.

o Once or twice a year the
pellets are delivered by a
silo tanker. A loaded storage
room of 4.5 m? is enough to

eAher the burning process

all that's left is ash - with a
weight of only 0.5 per cent of
the original pellet. The ash

Wood Pellet Furnace: how it works

© i the pellet boiler is
interconnected with a buffer
storage, emissions can be
reduced and efficiency

] 45 ~

# ¥ EU household heat system

Credit: Bamboo pellets applications (Anon. 2021)
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Industrial boilers

Bl 46 ~ #3ER T # i B

Biomass gasifiers

Power station

Credit: Bamboo pellets applications (Anon. 2021)

AR - AR L B BlAe 3ok F MC% (6.0 1 7.3) 0 & iM%

(1.1:1.2) » # & MJ/kg(20.1:19.7) » % & * kg/m? (1102 : 1069) » 3¥dedk 17

F 17~ PR AT S A 7 R4 i

Comparison of properties of bamboo pellets with
commercial wood pellets

Properties Bamboo Pellets Commercial Pellets Guiding value DIN51731 (1996)
Length (mm) 35.0 28.7 <50
Diameter (mm) 6-8 8.0 4-10
® Moisture content (MC) (%) 6.0 73 <12
Volatile Matter (VM) (%) 779 79.7 -
@ Ash content (%) L1 12 <1.5
* Fixed carbon (FC) (%) 14.2 14.9 -
Durability (%) 98.0 98.0 -
® (Calorific value (MJ/kg) 20.1 197 17-19
® Density (kg/m®) 1102 1069 -
Bulk Density (kg/m*) 599 631 >600

(FRIM Timber technology bulletin No: 108, 2021)
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4.4

AR

-S:%

fu

AW RAEAE 4 AMFE (Layout) » SA BB M ~ MK~ B {2
PRAHERF AR R AREERE ST
(1) R G Ees 2 atr B
(2) ‘aizimHirs &
(B) #4l i (X pd) iy A
(4) BRI/ AR B R R/ B
(5) EEREMET M /Fmi

FEEFENY WA TX ) RERE TR KRR ERFR AR

T O TX R AR B A A2 - o FRRLA S " Tun-Key Project | 2 4
TIRENERER HFEY Wi Ry RA P EREL- B

FE A AREPETH5000T 3 2% 0 T 5 AR E 10,000 T 2
FF AR FEEZ OB SR FAFRPLDEFTERREZE  FFORES
EviEH T Tg T8 ’?fjis?]g % % (Underground Screw Conveyor System) | &
oA TARLY | RFAMERZ P PP ANGEAFRE REL

2ER o ArR 47

™ r a

Technical drawing of the screw conveyor A

Bl 47 ~ 3 7RG E 2 BT & B
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4.5 §£.$$%#+# R 2 AKA

FH3Ek ) 2 & 1 Bries f# L AFELAE SHBHUINE(F .?
1 A) o (1) k3% / ot s i 3n (2)%3;1 ,Hz»/ms:%&;(3)ié5§ﬂ_€ﬂ;(4)£ﬁ%§
S E AN (5) M AN AP THE F TR R 480 4 R iF
ERETREDABMAE > LT RBARS F I BRI A IFShrs/X 6% /i 0 ~ 48
hrs/i¥

Company A Sustainable Bamboo Pellet Project Organization Chart

- Auditing CEO/GM - Purchasing

Sustainable Management Team

Mill Manager »
1
1 1 1 1 1
Forestry / Bamboo General Affairs Legal / Production supervisor R&D Mechanical
Feedstocks Raw HRD (Shift) QC Control &
Material *3 *g *5 *3 Workshop  *5
- Bamboo & Jatropha - HRD/ Legal - Production KPI/SOP- - Quality control & - Spare parts
resourcing / planning- - Public relation setup improvement - Routine maintenance
handling - Industry safety - Efficiency- - New products- - Preparations
- Raw materials supply- - Mill security Improvement development - Electrician
chain build up - Transportations - Energy saving - KPI/ SOP bonus- - Utilities / power /
- Safety stock- - Logistic - Job training system double check Water
arrangement - Bonus system - Eco-certifications - Boiler/ Steam
- Raw material quality - - Eco-certifications - Emergency genset
control

N~

B

48 TA, 2w afp b h e iR
(1) A #fc3K3t :3ton/hr x 8 hr/ shift x 2 shifts / day

3.0~4.0 T/hr X 2 production lines

8 hrs / shift X 2 shifts = 16 hrs X 6 tons / hr
=100 tons / day X 25 days / month

= 2,500 tons/month X 12 months

=30,000 ton/ yr

(2) 2 A:indz
RV E o e 3 2 A s e S A T S 5 e SN SR

AR A BR) > L ErEE > ok 0 fEF o B3~ 238 - I v /FOB
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Bamboo Feedstock Actual Changes Process of Yield/MC/Cost

4 N\ 4 N\
Volume A Cost
Process [ Feedstock type ] yild Assumptions USD
- J \ J
(" ™\
A Yt Moisture content = 50%
Chipping Bamboo stems 4007/CT conversion factor=2.1 2/ CT )
- R~ AR f
T S Moisture content = 40%
L. Bamboo chips 250/ ADT .
Course grinding residues P Conversion factor =2.1 25/ ADT
. J
- o5 by B [
i = 0,
%ﬁ Bamboo sawdust 230/ ADT M0|sture‘content 30% 43/ ADT
Drying residues Conversion factor=1.7
- b 4
ek R ( . h
da it . Moisture content = 20%
. I Shavings / Bamboo 200/ ADT
Fine grinding gdust Conversion factor=1.2 567807
. S
|
HE Tk A AR #& & Bamboo pellets
Conditioning Pelletization Cooling 68/BDT

B 49« % H AL AEAY @5 kA2 S AL R H

(3) # A % (Production Line Layout)

Production Capacity :

8 hrs/shift X 2 = 16 hrs/day X 6 tons/hr
=100 t/day X 25 day

= 2,500 t/month X 12 month

= 30,000 t/year

3.0-4.0T/H Biomass Pellet Production Line

Magnots & Crashing b Dust collocting eystem

WA RRERA

Pollet systen ___ Conlor & Sievs ___Storage & Package,_

AR TR AH& ARK
I

Layout of 3.0-4.0T/H Biomass Pellet Production Line
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(4) 2APHEXRG X
18~ A3l B4 AAFP mik

Main Production Equipments 3.0-4.0 T/hr (1/2)

1. Chipping system 3. Burner & furnace & drying system

1-1 Inlet belt conveyor o 3-1 Chips & Biomass burner o
1-2 Bamboo / Wood chipping e )
3-2 Hot air stove furnace e

1-3 Output belt conveyor with

hanging magnet e 3-3 Drum dryer @
2. Crusher / Hammer mill 4. Dried biomass power big storage system
2-1 Crusher @ 4-1 Cyclone tank @)
2-2 Hammer mill € 4-2 Belt conveyor e

2-3 Cyclone per chips storage o
2-4 Dust collecting e
2-5 U-serew conveyor feeder o

4-3 Screw conveyor 0
4-4 Air lock

Main Production Equipments 3.0-4.0 T/hr (2/2)

5. Pelletizer system @ 7. Finished product storage bin
5-1 Anti-arching feeder 8. Packing system @
5-2 Force / side feeder
5-3 Pellet machine @
6. Cooling & sieving system @
6-1 Z-shaped chain bucket elevator @

8-1 Auto packing machine
8-2 Height-adjustable belt conveyor
8-3 Sewing (or heat sealing) machine

9. Mec control center, mimic control panel @ @

6-2 Air lock
6-3 Cooling machine 9-1 Cable & wire & bridge & tube @
6-4 Vibrating sieve 10. Equipment supporting steel structure @

42

doi:10.6342/NTU202500340



B S1~ S s A% & Br
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Rgrfder BB 17% 0 1 AR E TR SRR T B R
2194 A KT R m4

3.0-4.0 T/H Biomass Pellet
Production Line & Power Consumption

Main production equipments
Chipping system 122.90
n Magnets & Crushing & Dust collecting system 223.80
Burner & Furnace & Drying system 87.70
n Dried Powder Big Storage system 9.00
n Storage & Pelleting & Steam and dust collecting system 262.25
n Cooling & Sieving system 18.70
Storage bin & Packing system 3.92

MCC Control Center ; Mimic control panel
Cables & Wire & Bridge & Tube

Total power consumption : 728.27 Kwa/shift

Fast Moving Spare Part List for 1-2 Year

e Screener e Roller assembly o Roller shell

_“——J"'

4

W52~ % Baei

44

doi:10.6342/NTU202500340



« .
5% REPFREZ2E
51 LCA> 2582 Hp* 25
LCA 22 AR EF TR > 287 -2 5 2 & 58HET oD F)
Bt BB LY e 0 T p B4 R # (Voluntary Emission Reduction VER
Methodology) | £_ Verra 84§ % P& UNFCCC CDM 483 =] %57 VERRA VMO047

Version 1.0 (28/Sep/2023) for VCS of Afforestation, Reforestation and Revegetation &
A e

FHRES FF AT EEE AL G ARRI R RS A ek 3o F
LB (CO) i # » JEA SRR o L 5 P R EFF &gy o HiRIFL - A1

AR 0 B ORE s § RS oRE > TR AR EE LY B R

gﬁ}%&% o
VCS #3EHAT R A2 E

(BATHR T i£%)
& e ey T i FERMA | | FHLeE
stxxs || dwBa [ O] smes [ ] mmmEg | | Eayae TR
B &k ZASE Ak Bl B
mrmgn (T wwrk [T wsas [C] smws O spms [ XHEFE

Bl 53 ~ VCS /34 7 i 42 )

VCS &£t & /728
(3] [ 4] (5 ]

b B AE A P = H B M

B 3 #) ek

##% PD h

W
O

o i B8 A AT . . T A A
i aiesd GHEE D KEAELE A e s VCUs 8 £ 5
PD (Project VCS PD #4745 # o RE VCS ﬁﬁ&ﬁzggﬁé REWEP B
Decerin WK &R A A g FH VCUs #

escription) B T ‘}iﬂf iﬁvﬁ(}s HE

B 54~ VCS & %% i A2 @
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5.2 VCS VYM0047 methodology version 1.0 (28/Sep/2023)
Afforestation / Reforestation & Revegetation

procedure and criteria £ * & {2 25

(1) Applicability Conditions / Project Description (PD) ¥ 37 2% i+ 2 & %k ip
(2) Project Boundary % %38 p i# % 2_i

(3) Baseline Scenario & % # 7 A S F 5 it

(4) Additionality *# 4x |2

(5) Quantification of Estimated Carbon Removals / Sequestration # & i* & #3 % B

ek

38
(6) Leakage #% % i&
(7) Monitoring % 8/
(8) Reporting of Project Implementation & % 3 (73 £ &
(9) Validation by Authorized Third Party 4% 307 % 2% = = 3 (7% %

(10) Verified Carbon Standard VCU Certified it 5 2% & f.e0 T g 12 * H = | 555 o

BT EM AL TR A Bl i o
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53 VMO0047 & & & £ {73 &
5.3.1 Applicability Condition / Project Description (PD) * ;%——‘]5‘ T iE
2B R
#20-TA | P vl inE S dutr & (# &)

A N E) AR E SRR B Rt ($uf)

Project Description Document

BREH LA ARNHBHAREERERE
BREIRMEARABE (202551 A1 8~2045% 1A 18 (20%)
R Rt XMHRA V-01
PHERBENZA A Company
BREX/BBA X X X 84-28-00000000
EEBNER ISO /BSI/TUV /BV /DNV (& —)
EEBWAFREN 2B VCS VM0047 / CDM A/R
RHHBERBEHBRET  [220,7331C0 £F/F

5.3.2 Project Applicability Condition % % if * & ] % i% i

(1) F%B%REHFOI B LPEERFARTOOR PR 0200 RFA T 5
%3 0.0667 hm? » & 7 745 F & F K30 2m 0 % 4% 59 [ A 0] 2 20m 0%
e

2 L%% 3 BB ot 3% o

(3) B RiE®AEF RRgey > 5t MARGY iz & 20002 5 sl
wEtdg ke o 4ok 21 -
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2 21~ VCS VMOO047 = i 5 3 * 4+ (§ 1)

VCS VMO0047 i %8 A ($6])
Project Applicability Conditions
3% FikFR R 2 i A& EEARER £ ]

EREEZTHHIMATSRAERALHS
HoBPBHEARN020 LB ERA | AEEEHEMEAN 020 -
# 0.0667 hm? * AR SERGEN 2m ~ | BE5H BH AR 0.0667 hm? ~| VCS VM0047 V1.0
(1) | #4242 R 7 2 om #9ATHK - BATA RS EREH 2m ~ 4 CDM

EHHPHRBESAH  EABHAER |AFAMEFR DN 2cem s AHKF (#H4)

FEINAESEAREE > RERBME | #AESREHAE N2
S BN 0.2 0

AEgesigEmE g | O otV

(2) RERARB N FAo R LI - TR AR An s M o (Ha)

AREEEZE  AANIHK

ERHMBUS  THERLT

R EEH > FERE LT BFFH WA VCS VMO0047 V1.0

ok 2t ks s by bk EE P T HEAT
3) izf&%eﬂ:rt:ﬁ- kA0 A B 3 M H AR T it R B B A0 BT E WA (iﬂ\d)
R AR A A R 2

B HATIEAR o

5.3.3 Project Boundary % % :f B @ i~

BTl S RER - (T HR o MR H o R R )
FLim ¥ & M3 R4 o AcB S5~ £ 22 & 23~ R 56~ B ST 5 -

Phu Giang

ERIEER
3

%

AR R

Dak Lak Province
Bamboo Forest Area
BAE 1 12° 40°N, 108° 3’E

BanAe Lai

Nam Nung NR

Rl S5~4%a 5 #4FR R TH
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# 22 ~ Project boundary & % su3t & (& 1)

ARANZRHETHEFTRESHT R (RA])

Project Boundary
& (Districts) | #F4% (Communities) | # 3 £+ (bh3E) | R E£EL L B (hm?) | /32 F (Compartments)
Al-1
Al 167.1 82
Al-2
A A2-1
A2 A2-2 425 206
A2-3
Bl1-1
B Bl 156.3 56
Bl1-2
&3t 15 133 20,000 ha 817

2023 B R TE TR LR (B 6)
AN BEFRERMIZALE ()

Project Boundary
w3 A AR
EREH E2 ¥ ;3
: -3 # H 3t

AL 118° 1°28” 118° 0’ 42” 117° 59°10” 118° 0’17

Al ) 26° 51’19 26° 50°9” 26° 51°18” 26° 52°30”
Al 118° 1’517 118° 0’47 117° 59427 18° 1°17

) 26° 53°0” 26° 54°23” 26° 55°54” 26" 57°13”

A2 118° 3’39~ 118° 0’ 56” 118° 1’6" 118° 2°16”

A2 ) 26° 51°19” 26° 53°18" 26° 54’26 26° 55’35
A22 118° 2’517 118° 0’56~ 118° 1’6~ 117° 5829~

; 26° 54’34 26° 53°18” 26° 54°26” 26° 53°47”
Bl Bl-1 117° 59’13~ 117° 58227 117° 5717 | 117° 58°289”
) 26° 52707 26° 517227 26° 527327 26° 537477

EMR GIS ~ GPS #AT AL
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TR 56 K SRS

Project Boundary

VCS 323 b H5 XA $5.15)

g

ke T
/|32 8]

Digitized compartment
maps for plantation
management and
monitoring.

e Y FHEEMGETRRRROE N RIP ROPSERE
A =7 o4 8 36 X i 5 D P T — TN T 2 VS AN GPS 42 )
|t 1 o wsm 4 < r“l e | -
(! - »whr!:-g-ntm oe. Lo
] :J \\.. J\
E ey T o /w m‘u
. Yo | |r }i&ﬁ"ﬁm Fon ot L\/j i
L M < X EE
," unnmnumnllll i,', - g
{ AR L SNBSS N vy
8 I 1 { y
o ! Fean €100 220008 |
| o, [ B\ N1 4558, 182084
i > J
k‘ \“m )
a’\ lni’"“"\
| * 'nv
. | 'f"‘ )
I3 o
:LJ s \f”“
| { @ otas 2
Y ™ 13
B |t
[~ Aot 1a =
[t |- :“" .
- a ) B S\
e RmmE
'::.1 N Em emess Formi0201 |
Vel aaknll

@56\g$,1‘fr

Project Boundary Pllot & Samphng Sltes (Example)

2. Location of
| the Pilot
Project Sites

Net planting area

Xuang Phong commune

Site-1 Lu cu 20.7 ha

Site-2 | Nhoi 64.7 ha

Site-3 | Can 93.8 ha
Sub-total 179.2ha |

Bac Phong commune

Site-4 | Bac son 57.3 ha

Site-5 | Ma 72.0 ha
Sub-total 1293 ha | —
TOTAL 308.5 ha

Map of Prolect Areas in Cao Phong Dlstnct
(W =l NIRRT

G T

B 57 # %88 | FE
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5.4 Baseline Scenario £ 3 F % $5 it
541 ARNEF &
Fp A korg* a3 28 - d R EFP AR RSy RRY P

X 7 ﬁl—.jﬁ'ﬁ%‘ri EERE AR NS NI R ""ﬁv B,q—‘T-"g,?;}J— AL 0 F]pt A 7}1‘\#}4‘5{% FA B
ZRAG O FRUCETAL TE o 4B 58 o

3] =
Baseline Scenario i
L REAEEARAY (FEE) @ L.

%gigm%i*ﬁﬁ*ﬁ-ﬁﬁéﬂ ’ %% on 5 10 v‘esm 20 25
ﬁ*ﬁ&%%i%?ﬁi%ﬁﬁ%%%* 8 1. pattems of modelled carbon of newly ished Moso bamboo -
'fﬁ' Hk ﬁg ’ [ﬂ ﬁh% ﬁ'\ %ﬁi&_l’_ i% g E}';’a nohamsrs(man'a-andChines:;lp;an!aﬁom{Kuehletal,lmi) ’

HELEAT - | Bl

2. B 1 24 (EFN) RERERZER "m

FLE 10 FBpCAF LI Ao -
(S B K 30 42 thi)

E 2 %% ﬁ_{hﬁ Ej’\{k (:f‘;‘k) ﬁi‘?{ 10 5 20 2 )o 35 40 45 50 55 60
%%—ﬁ#‘ﬁﬁﬂiﬁ% B 2. Ppatt f mod b fa hectare of newly

(@_ 47 @ *z* 60 _’:f_z ttﬁ) bamboo - regular harvest scenario - and Chinese fir plantations over 60 years. I a managed bamboo

forest, where harvested bamboo is converted into durable bamboo products, a signil ificantly higher
amount of carbon is sequestered for the long term.

30

Total carbon accumulation (tC/ha)
~
8

Credit: INBAR Technical Report No.35

B 58 ~ ASUE R fo i B

542 VCSHE AR H B s A5UE#

(1) ¥+ 2 3EE (AGC)

(2 ¥ T2y (BGO)

(3) 2373 #FaEE (SOC)
(4) “H A SRR 50% (734
(5) 77 E HEEH A
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# 24 ~ VCS g B 2L 5U:E # (4 b)) Baseline scenario

VCS % BB 69388 (&6])

Baseline Scenario

= REEE 2 AR
L2 (AGC) z HHEREGE SRS DY TN LSRR
%E%fj% C(EagC) 7z HHBRIECEEREH B ENEIEHE
WA A 5 SRR A AR R RAB
$ % 5 SRARAR F Ao AR AR R © SRR A s
LAA R $00 % HEARLRARE S RALRS
A RRE 14% 3 PR TR A & & LCA

AL 2P R EDRELK A (F0)

B RR R AP AR RS SENF SRR 182 124
3EA 14EA =25%:25% :25% :25% 0 AE TRKREER T T TR S Ké
vegi o dod 25~ B 59 -

225 BNEETTL ALK A

AN RHBEFANERTRE (86])

Baseline Scenario

doi:10.6342/NTU202500340

FATRE - AR E R g T )
PROJ-1 5 11 2,700 IE'; 12]%'1: :3{% :1 4R 351.8
PROJ-2 5 12 3,000 1)?‘:: ff:,"ili :3{% :1 45 5314
PROJ-3 5 11.5 3,200 IE{:: f?{l: :3{% :1 4R 503.5

& 2278.5
52




kKB Ee 28X ERFEE

.
14 @ BEER ool e Prede
- 12 1200 - AR
E 10 "= 1000 !
%‘I 8 é 800 "‘ Tt
! £ . -
Z S '422 DB |
£ . 200 @ e
S 2 0 - 5
0
0 10 20 30 40 50 60 o AL
Time (Days) 1400
1200 X
= 1000 i
2 8w LomNe PrEpg
07 Z e [P
0.6 ) B R - i el
05 200 =SHE

. :
| f
1 2 3 a5/
\ v \ N (RS 1 AR
\ \
\ \
\ \ oy

Culm height/ day (m/ day)
(=]
'S

0! = I
- TR
0 10 20 30 40 50 60 B H E:L:;; <148
Time (Days) “ 717:5{';‘“
Bl ERMZRBER  BARNEMLME - ZH2FE / !
B HELUE S B AR + U B IR B A2003) B 5T T
HRBEREE - 2011) Age (Year)

Credit: A% 30(2011) » k%51 5 31 Vol.18 No.1 2011

159 ~ A B

5.5 Additionality (8% %) %4 §

=

cFE2F 0 F 238 L 207 0 P S ERED B LT HE TS e
FEAEA) L TEmEL | F» TRy v Ty 283581
BV 3R o BRFEY LR TAARFEHRT  LPER > e 5

Padris TR R L@

5.6 Quantification of Estimated Carbon Removals /
Sequestration € it 7 & & f BRI E
(1) 1395 "% 5 % 2 % INBAR Working Report 2021 & 3+ B "% B 7 5 e 2 fi k se¢
RS FEE - AR A 14R2 ¢ WAL 142 T4 22 AGC -
BGC~SOC-~TECz > B9 FBH % » e v i bd9%d 2 2% @

drd 26 o
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226 AHRRA B AR s £ 4 i

Bamboo Forest Total Ecosystem Carbon
(International index for reference)

. B - .

Species AGC BGC , SOC ’ TEC J

Bamboo (general) 16-128 8-64 70 - 200 94 -392 ‘

Moso 33.2 14.8 120 (average) 168 \

Guadua 69.9 7.5 79 (average) 156.4 ‘

Forest (general) 40-400 11-74 75 -225 126 - 699 ‘

Tree plantations (general) 15-200 5-33 65-196 85-429 ‘
Chinese fir plantation (after 30 years) 89 93.2 (an( Irudmg 1822

(Kuehl et al. 2013; Yiping et al. 2010) BGCQ)
Grassland / pasture 2-35 2-4 66 - 198 70-237 ‘

Table 1: Estimated ranges of mean values (unless otherwise stated) of above ground carbon (AGC), below
ground carbon (BGC), soil organic carbon (SOC), total ecosystem carbon (TEC = AGC + BGC + SOC) in
tC/ha, based on Yuen et al. (2017).

(2 cm 2P FHAHRLALEISFENE (MMBE I 22 55 AR
101 2 67 » @ EFHEFTI)> 60# 4k £ (P & F)RESHFT 2 T2 k625
P Bots A A 300 £ (Clumps ha') » &4k 6 37.1% > # 4% % & 7 i 24,533
A (Clumps hal)» ## % R1EF » HA 2P BicE (2 P Mn B4 583
208.0ton/ha' > ¥4 & % 17.5ton/ha’l » :".ﬁ:-‘f‘:‘_?;\ 183 ton/hal » ¥

F"

.r..
i\

" 52

o
frh

ETIRN

BE G 2438ton/hal RMEBRAES G R 0 f[HE TR ALFEE

oN

3187 ton / ha'' » &3 f] 7 R FINE T IR GCE L 5625 ton / ha! {7 R

CERE ST

(3) %% DakLak #* % w4 & " RE 3 E (L FEHREXTRF)Z THREAL T
RET R P TS P EF P TS S Y
L4 S

ot
)

WA

F
AL ERSEE ALY RS BREHA A FRAT
% 3§ 3.4 & INBAR Working Report 2021 #7it -

I

~

¥

(4) Quantification of Estimated Carbon Sequestration Removals / Sequestration
Sustainable Management

1-1. Select Cutting (Harvest System) : 30% ~ 50% / ha

1-2. Intensive Management
54
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1-3. Life Cycle Assessment (LCA) Estimated (conservative)

1-3-1. Above Ground Carbon (AGC) : 23 tCOze/ha
1-3-2. Below Ground Carbon (BGC) : 15 tCOze/ha
1-3-3. Soil Organic Carbon (SOC) : 14 tCOz¢e/ha
1-3-4. Total Ecosystem Carbon (TEC) :

(AGC + BGC + SOC = TEC) = 1,040,000 tCOz¢/5yrs
=208,000 tCOze/yr

5.7 Leakage B 85

B %2 pniE (Leakage) ¥ 4 ~ 7P ~ Tz BINA Y o

(1) 2+ #5 Supply Chain : 415.9 tCO:ze/year
* Transportation (400 GT/day) : 61.2%

e 50km x20t/20 trips = 1,000 km
* 1,000 km =+ 3.98 km/L =251 L/day
* 251 L x3.38 kg/L =848 kgCOse/day x 300 day
= 254,400 kgCOye/year = 254.4 tCOze/year
* Cultivation & Harvesting : 38.8%
o Feld 2 (36.2%)
o 7 R % ¢ 28.95 kgCOoe/t
* 20,000 ha x 260 kg/ha x 28.95 kgCO»e
=150.540 kgCOze = 150.5 tCO2e/year
LT (2.6%)
* 260 kg x 20,000 ha= 5,200t
s 5200t/20 t=260 trips x 50 km
= 13,000 km =+ 3.98 km/L
=3,266 L x 3.38 kgCO»e
=11,039 kg = 11.0 tCOze
(2) ¥ 25 Pellet Production Line : 1596.1 tCO:ze/year
*  Production line 3 * ¥ ¥ : 99.2%
* 11,652 kwa % 0.453 kgCO2e/kwa
= 5,278 kgCO2e/day x 300 day

55
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= 1,583,400 kgCO:e/year = 1,583.4 tCO:e/year
© R 2 AER :0.8%
* 50 km + 3.98 km/L x 3.38 kg/L
=42 kgCOze/day * 300 days
«  =12,738 kgCOae/year = 12.7 tCO:e/year
(3) T #% Logistic : 254.8 tCO:ze
* Transportation (FOB)
* Mill — Harbour : 200 km
* 30,000 t/20 t(Container) : 1,500 (20”) Containers / Trips

e 200 km =+ 3.98 km/L x 3.38 kgCO-e/L % 1,500
=254,774 kg = 254.8 tCO:ze
Leakage G.Total : 2,266.8 tCOze/year

6.6%
A # e

e 3.98km/L (AZ/AER)

i- 3.38 kgCO,e/L (A FF&hmbEE)
: s 2.535kgCO,e/ton ¥ & }& K HE

|+ 1.879 kgCO,e/m? LNG

| 485 345 7

B 60 ~ B % iE v ] Bl
5.8 Monitoring & B / & &

1) #25mas- % M I P28 FE2 ABERARTTALART

F_

PR RS SR AT PRI 2 R R 35 B X 1S5 B TR R =45~T75
BoFERFHRRAL BTG 10XI0m > EHFHEAELI 4582 5
Ak v TR ERBRJOARA > 2 TEHE R B8 B4 A

.
i
AR
e
|5
Rg
i
Pae
oy
1<
|,
a¢
&
(S4)
{rh

B3 4 $ & (Biomass) x 2 A% CCP » ¥ {8l ek
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(2) % %41k ¢ 35 AGC ~ BGC ~ SOC 4k (T H-X 4o 61 ~ B 62 -

Bamboo LCA Monitoring & Assessment

@1 MRS I ERE BRI 1) B2 Mt TEMIRARE M BRAE RIHE 1)
Above Ground Carbon (AGC) Below Ground Carbon (BGC)

B 61 ~ BT Pl T £ R

Above Ground Carbon (AGC) Analysis
AMEZRR B EFEIREA BB L S F - THREAERAFEE > LA LERKIRIF -

Bl 62~ A BBk i 4 )
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Soil Organic Carbon

3 HACRIRE R BB R ERUMETH A85

) ZELRNEE CENER RERECRRNER/E 2 F A L8R IRE-SB DM AGET TR
MERRIEGEEE #)

EDRBIVAPREGLER #) (HE% H)

Bl 63 ~ 2 3B~k 4 P B

A LEAHRE 2 EHRE (COLE)
O IIERATTHMIEENE - TLEIN - E42E.. . 5HKA -
® 600g ATk L3R © Bty / HE -
® &¥ %% 600°C EMik  WBEITH CO,5E -
® PPCEBNARMEPPTIFIEAMYE 2 EHIKE -

HRARESBRERES +IEEREEREE
R REE T

W64~ 233 77 2Rkl &k E R
)
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() EYBBRFHAR
GV XV, - Wo/Vl X C,, X (CO,/O)
Cp. : BHRCO, GH7F R
Vo - BEHR
Voremen - 2P TRERE MM FEMIRERD I FB#%E AR B (Expansion Factor, EF)
WV, | ERRM IR  B0¥H EREE E (Density, D)
C,, - B& ¥t (R ¥ (Carbon Fraction, CF(%)) + —A2110.55+5
CO,/C : —FLRXSERIIIRAR + CO,0 FRAR44  CHTRARI2
(2) WERIICO MR -
G ™ (Wi X Cia
oo - EARFTCO, 77
P IRABRE
w | TREME
T RABYE
TSR
C TRABEE
Copner - TIRERBRE
CO,/C : (LB SRRIIAS + CO,N TR A  CHTRAI2
(3) BARMAENMHCO, A RER :
€ it G st DN XA
C ropotis - BILBAEATIRCO, 77 M (kg/ha)
C oo moncpoans © FUEBBIRNTFHICO, 577 M (kg/culm)
N, | SAHEFI9FR 32 #(culm/ha)
A DIEB(ha)
(4) WAENTHCO HERER *
XN, X N, X A

whole/ste

(1) s A7 H AKX

obranch *° Ceonbemnch ) T (Wosear 7 Cooniear.

) E/4 CO, HEERER

(3) EARMAAH CO, BEFEFERX

C sympodial =C

€ s : M4 NTIRCO, (it 77 B (kg/ha)
C oo ymposss | HEAEBIRAT TH5CO, (877 M (kg/culm)
N, © #7972 32 #(culm/clump)

N, | SAHTI#Bi(clump/ha)

A : AHE#(ha)

(%)

bamboo-sympodial

(4) BAEAH CO, A E/HEX

Source: 4k %5t % %31 Vol.30 No.5 2023

B 65~ i £ & = 5

AR LEBEREENEHE T &

TR BB E I R RREGRE AR (

B RBAEES - 2BBA% - A 2R
ML BA T EA GIS LEEME &%)
HHE  BRREHEFHHMARRE > 81358
EafEERREIRA LR BB E E (Bulk
Density) ~ H# % 4 A LB R E o RAHT
PAE. B cl

SOC = AWl L3 ey LIBH Ml E » 8% A%/ A Mgha')

[SOC] = Hx +PEF T LEARBRE (RETREDNH) >
R TR AR (gkg)

Bulk Density = Ay LR ET > GE L/ K Mgm?)
Depth = #tfRE REE X LRE » % (m)

Coarse Fragment = 1 — (#8428 # #% / 100%)

10 28 BA 40 2 3 STa [ MR 10 e -

SOC = [SOC] X Bulk Density X Depth X Coarse Fragment X 10

Source: #h ¥ 5 % F M Vol. 29, No.2 2022 » #3KXFTF #hfa
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5.9 Reporting of Project Implementation & % 3 {7454

ZB VMO0047 = 2 E R LR o AR LG T1iepapE T 0 3
2 ~TEREA ST EREAL BT 0 Tz 5% (DataBase) | o470 11 % K pF
%o Bk A HE o EEET R ) FTa (Frh s AN &R VMO0047 & K
e

(1) 2% p 8 EET R

QAR EE/2FEZRIFL

Q) B2 W s

(4) 22 GEHMBRE AR

(5) A F EF® ~ o3~ HhrFL1 v R E R L&

(6) M FRFEFRIR L (¢ 54k 4 2 Tilied)

(7) %228 VMOO4TH FE#FX % N $=>%BH =553

=/ \S/erif(i‘eddCarbon

tandar

DNV
VCS VERIFICATION / VERIFICATION REPORT

CERTIFICATION REPORT GROUPED PROJECT FOR VIETNAM
ENERGY EFFICIENCY PROGRAM

VOLUNTARY CARBON STANDARD 2007.1 A~
7%= Carbon

VOLUNTARY =
CARBON
STANDARD Document Prepared By

Carbon Check (India) Private Ltd

BIOMASS BASED STEAM

LESMAE CCIPL1924/VC/VER/GPIVER/20230707

GENERATION PROJECT BY PO . rcictsfo Vietnam Enersy ffcioncy Program
STERLING AGRO INDUSTRIES Project 0 R
LTD Verification period [T 2023
N INDIA Original date of issue IS8

VERIFICATION PERIOD:
25 APRIL 2009 TO 5 FEBRUARY 2010

REPORT N°.2010-0500

REVISIONNO. 01

DET NORSKE VERITAS

66~ 5=z Pt X A%EL (%0
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5.10 Validation / by Authorized Third Party

YRFLABE T 2> L XERF - RBHECRE A B 1 (FR
T RERZBEARAFFTAALZTERTZ > SECHFAIEBRISLBEER
IRT o Axs B RT RAY g2 R BV FMF_a_zﬁvrﬂr;;\iﬁJ LA

R HFR v BEREARR FUS S AE ~ ERLE TR

V“iﬂ

501 etz *Rad ez HRER * FF (2020

International Accreditation Institutes for
Forest Certification and Carbon Credit Validation

S65. 1. SGS SA (Societe Générale de Surveillance 1878, Geneva)
. TUV Rheinland (Kéln Germany,1872)
. BSI (British Standards Institution ,1901 LONDON)

. BV (Bureau Veritas certification,1828/PARIS)

. DNV (Det Norske Veritas 1864 Norway)

(1) VCS (Verified Carbon Standard) £_Verra p FE st = i § 88 & ¢ daug it f o

(2) VCU (Verified Carbon Unit) €_Verra %8 ik } 585 o T s 5% TR
PR E R uEHCO g £ % - B Unit (ton / unit)

(3) VCS/VCU éhinz # * B2 152F e ghdod 27~ 4 28 -

61

doi:10.6342/NTU202500340



%27 ~2024 &£ KR A & RERE

R nD stmem| wumEnm | mmmR | sxmens EEReR

AT _

WR—%|  S00%T  |*01%7m - LIR| 375%5/atE | 2o
10,000% 7% al=s

? A4 [ 1

=R HFE —

BE—E| S00%E7T  |*01ER - LIR|375%7/5E Z'ngg/
10,000% 7% als=

R _

" . SOO%TS | 01375 - LIR| 375%5/atE | 2200
10,000%7t als

# 28~ pRGLEA G * VCU fzp R

BFITZVCUE = Eg/VCU

1-10,000 0.05

V 10,001-1,000,000 0.14
1,000,001-2,000,000 0.12
2,000,001-4,000,000 0.105
4,000,001-6,000,000 0.085
6,000,001-8,000,000 0.06
8,000,001-10,000,000 0.04
>10,000,000 0.025

CESERIIEETEY:
A PR E R
AGC +BGC + SOC=TEC
23 tCOze + 15 tCOze + 14 tCOz2e = 52 tCOze x 20,000 ha/5yr
= 208,000 tCO2e / yr
B. #ipfA &
30,000 ton x 50% CCP = 15,000 tCO2e
C. LCA Leakage : 2,266.8 tCOze (2 2 ¢ 3F P 22 /8 )
A+B—C=220,733 tCOse / # (VCU)
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D. VCU
220,733 tCOze x USD 0.14 / VCU = USD 30,902

E. 2% %
Tk BEFF
=USD 500 + USD 375 + USD 2,500 + USD 10,000 + USD 30,902
=USD 44,277

F. »p
G i

% =
F
P

]

R i

. LCA % VCU%F LTS

F+EReFaAT

EAae s R F 0 LCA SRR * 7

AR

%

>

\u

T R

TN A EE AT B 67

R b bR BE R T

% (& 2 USD 10,000)

% USD 500 » #

bsi.

Opinion Statement

© &

Statoment TW22/00367GG.

Greenhouse Gas Verification Statement
The inventory of Greenhouse Gas emissions in year 2021 of
Kaori Heat Treatment Co.,Ltd.

©

VERmCATION STATEMENT

Shin Kong Financial Holding Co., Ltd
36F., No66, Sec. 1, Chung:Hsiao W. Ra, Tipe, Tawam, RO.C

Product Carbon Footprint
Verification Opinion Statement
" o . —
'1‘2:: . :V No 52, M N. R4, vonghi Dt
0 e U ‘
oy h “ L “ SGS
BmE e
1013 12822 has been verified in accordance with ISO 14064-3:2006 as.
Ten e ‘moating the requirements of
i po— :
e - 1SO 14064-1:2018
ns
Dol bl s T oy
5 0.228 idograms of CO; equivalert. Indirect emissions
. 15,626.4738 tonnes of COze
e 4 Diec amisions s indvect o
14067:2018. 15,953.152 tonnes of COze
- g
S
S LT LT

For and on beha of S

making excellence a habit”

Bl 67 ¥ LET A
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Challenges for Forest carbon market in Vietnam

The parties involved have no knowledge of this field

% Information on this matter is limited

The policy system in Vietnam is not ready
for implementation

Financial limitations to develop carbon
projects and policies

The challenge of people's participation and
ensuring social safeguards

Technical challenges in carbon measurement,
verification and reporting and other technical issues

There are no buyers

0%

48%
71%
38%
48%
29%
76%
14%
20% 40% 60% 80%

Figure 9. Surveyed provinces’ views concerning challenges to operating a forest carbon market

in Vietnam

Credit: Forest carbon market in Vietnam, CIFOR (2022)

] 68 ~ Akt gt 42

L PR

Opportunities for Forest carbon market in Vietnam

K Forest carbon markets are growing strongly with huge
numbers of buyers

Requirements and commitments on climate change and
emissions reduction are becoming more and more stringent

Many buyers have contacted you directly to implement forest
carbon projects

* Vietnam has a policy to encourage the development of the forest
carbon market and to pay for forest environmental services

There are programmes and projects related to carbon credit
trading
There are also various international support projects

Other advandtages

0%

48%

81%

5%

86%

62%

19%

5%

20% 40% 60% 80% 100%

Figure 8. Surveyed provinces’ views concerning forest carbon payment implementation in Vietnam

Credit: Forest carbon market in Vietnam, CIFOR (2022)

B 69 ~ 4% % s
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%29~z 2023 & 2 T AL AIE P &

The Current Bamboo Forest Carbon Projects Worldwide
(International index for reference)

Estimated
A 1 Crediti g Crediti '3
Name Platform Status Country Emission Period Start Period End
Reduction Date Date
(tCO,e)
Bamboo l”lantfltiqm by Farmers and ves Under India 61,126 09-07-2019 08-07-2049
Community in the Country development
Reforestation Project in Meghalaya by Under X
Shillong Bamboo vCs development India 100,000 01-07-2017 30-06-2037
Bisignano and Mesoraca Project of Under
Afforestation of the Agricultural Company vCs divel t Italy 315,494 01-07-2022 30-06-2050
Gaia SRL Bamboo Plants SR
Refosestation Froject of the Agxicultural vcs Under validation Ttaly 2,430,904 17-09-2019 16-09-2051

Company Gaia SRL Bamboo Plant

Eastern Cape Bamboo Foreslry Project, Vs Under validation  South Africa 460,404 N/A N/A
South Africa

Eastern Cape Restoration Project, South

. _ 2 vCs Under validation South Africa 211,721 01-10-2022 30-09-2062
Africa—Somerset East
Easten Cape Restorstion Froject; Soth ves Under validation  South Africa 135,772 01-10-2022 30-09-2062
Africa—Makhanda
Lanao del Sur Bamboo Reforestation Project vCs Under validation ~ @ Philippines 297917 01-06-2022 31-05-2042
North Bandai Bamboo Reforestation Project vCs Under validation Ghana 105,106 01-06-202 31-05-2041
Bandai Hills Bamboo Reforestation Project VCs Under validation Ghana 157,858 01-06-2022 31-05-2032
Rwanda Riparian Restoration Project vCs Under validation Rwanda 45,841 01-10-2022 30-09-2032
Peri-urban Bamboo Flanting around South vCs Registered South Africa 16,000 01-03-2011 28-02-2031
African Townships
EcoPlanet Bamboo Central vCs Registered Nicaragua 40815 01-06-2011 31-05-2031
America—Reforestation Project
Bamboo Afforestation Carbon Project in s e o -
Tongshan County, Hubei Province CCER Registered China 6556 01-01-2015 31-12-2034
Shunchang County State-owned Forest
Farm Bamboo Forest Management Carbon FFCER Registered China 8639 15-01-2010 14-01-2040
Project
Fosteriig Sustainable Fotest Management AFD Completed ® China 129,000 19-12-2012 31-10-2018
in Hunan Province
Bamboo Forest Carbon Froject in Panda Withdrawn China 18,200 01-11-2010 31-10-2030

Xishuangbanna, Yunnan

Credit: Climate 2023, 11, 175

A

4ok 2997 0 igak 2023 E 2 T AR AoIE P S o H P e
Hapg 2t =

Be B RABAPLLARGFEY » Z]- BIAPHGFREY » ¥ - BIAF

Z BB P T FRER

-

FATE a2 BER LRS- BRRETR -

FRAH Y o e BEP Ry o pE- BT R 00 517
BALAIT B % Verra VCS BIRZ R chik 76% (13 B) B4 4 Bgp & * ¢ &
X pEpiniELf £ 32 0 CCER ~ FFCER ~ AFD ~ PANDA ° VCS #:ni i p 5 ¢
LR 2 o T ARG T ) 2 g
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$ 6% ML
6.1 KFPHIF2 & AL 45

AE W %!ﬁ 3% USD 608 g » H ¥ 3k & USD 98 F » 4 p43X
Yok BE s S 22 QCREXQUSDROF » B XL o B3 ~ 3™
HAME AT F 2 USD S0 0 3 ¥Ry @K USD 150 § -
Febogdd ~ Rt p 2 Mgy 9 USD 30 & 0 ¥ £ BV H RS & USD 200
¥ AFF 8% SRR 17% 0 2T 35% AEFALRITE0E > &
FFF IS E o #F oA K35 H3pp & A 30,000 ton - H § USD 250 / ton »
HUSDT750 8 » #HRE w3pk s VCS Az # e r» {55 USD 1115 7 » & B e~
% USD861.58 - 44 30 (Credit : World Bank + Vietnam, Forest Carbon Partnership
Facility, FCPF 2024 VCU : USD 5 / tCOze) °

230 TA) 27 AR S 2T MBS IT4

1 Total investment amount (estimated) 100% 6,080
Main production equipment *2 production lines 28% 980
3 Auxiliary machinery, R&D/QC instruments 11% 800
4 Project development, EIA / LCA-certifications, 79 500
consulting, feasibility study, HRD training ?
(Estimated CAPEX) (OPEX) 5 Land cost, mill constructions, infrastructures 2% 1,500
CCA? Project start up, machine erection, maintenance,
Company “A Bambool 6 aie s p 4% 200
Pellet Investment Analysis il ,
USD 1.000 7 Feedstock raw materials bamboo 28% 2,000
’ Banking interests annual rate 8%
Revenue including carbon credit
IRR : 37% 9 Government taxes 17%
BCR: 1.43 -
NPV : USD 34.66 million 10 Inflation 3.5%
Depreciation : 10 years 7500
Project annual revenue (estimated) ’
1 - Bamboo pellet : 30,000 MT * USD 250/MT = USD 7,500 Total +1,103
- Carbon credits (VCU) : 220,733 /tCO,e X USD 5/t = 8,603
Credit : Work bank / Vietnam FCPF 2024 =USD 1,103,665 / year

(Forest Carbon Partnership Facility)
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¢ * Excel p47%#r 2 p|5 CAPEX #7{8 % % £ E NPVUSD 3,466 3 » p 3R
A IRR : 37% > BCR 22z = &t 143> 3 &£, USD 371 @ /& » :BA#H G5 3
-’& ’ '&\7%\' 31 o

2 31~TA, 27 %38 % % CAPEX P53 4 47 4

A2B] Bamboo Pellet Project Investment Analysis (CAPEX) - Revenue excluding carbon credit

AUG/23/2024 USD 000 Thousand
vear | MPE | M | Po |Lam|pam|Fam || peor | e | pvae | cpvae [AT | TS | an | pyam [cvam| N | pver | wev | B | mR
Interest Income | (17%) Flow

1 [ 980 | 800 | 500 | 1500 | 300 | 2000 | 396 | 328 | 6804 6804 | 6804 | © 5 o o 0 | 6604 | 6604 | 6804 | 000
2 0 o | o | o | 300 [2000| 306 | 328 | 3024 2922 | 9726 | 7500 | 7e1 | s739 | es11 | es11 | 3;as | 3ses | 3215 | o067 | -asw%
3 0 v] 0 0 300 2000 396 328 3024 2823 12550 7500 761 6739 6291 12802 3715 3468 253 102 6%
4 0 o | o | o | 300 |2000] 306 | 328 | 3024 2728 | 15277 | 7500 | 761 | 6739 | 078 | 18881 | 3715 | 33so | 3603 | 124 | 20%
5 0 o | o | o | 300 2000/ 306 | 328 | 3024 2636 | 17013 | 7500 | 761 | 6739 | sa73 | 24753 | 3715 | 3237 | esa0 | 138 | 41%
6 0 o | o | o | 300|200 396 | 328 | 3024 2547 | 20e60 | 7500 | 761 | 6739 | s674 | 30428 | 3715 | 3128 | 99ss | 148 | a7
7 0 ] 0 0 300 2000 396 328 3024 2460 22920 7500 761 6739 5482 35910 3715 3022 12990 157 50%
8 0 o | o | o | 300 |2000] 306 | 328 | 3024 2377 | 25207 | 7500 | 761 | 6739 | 5207 | 41207 | 3715 | 2920 | 15010 | 163 | s2%
9 0 o | o | o | 300 |2000]| 396 | 328 | 3024 2207 | 27504 | 7500 | 761 | 6739 | s118 | 46325 | 3715 | 2821 | 18731 | 168 | s3%
0 | o o | o | o | 300 [2000]| 306 | 328 | 3024 2210 |20m13 | 7500 | 761 | 6739 | 4945 | s12e9 | 3715 | 2726 | 21456 | 172 | s3%
11 0 ] 0 0 300 2000 396 0 2696 1912 31725 7500 817 6683 4738 56007 3987 2826 24283 177 54%
2| e o | o | o | 300 | 2000 | 30 0 | 2696 1847 | 33572 | 7500 | 817 | ees3 | as7s | eosss | 3087 | 2731 | 27013 | 180 | sa%
1| oo o | o | o | 300 | 2000 30 o | 2696 1784 | 35356 | 7500 | 817 | e6s3 | 4423 | esoos | 3087 | 2638 | 20652 | 184 | sa%
1 | o o | o | o | 300 | 2000 30 o | 2696 1724 | 37080 | 7500 | 817 | ees3 | 4273 | 922 | 3087 | 2549 | 32201 | 187 | sa%
15 | o o | o | o | 300 |2000] 30 0 | 269 1666 | 38746 | 7500 | 817 | 6683 | 4129 | 73410 | 3087 | 2463 | 34664 | 189 | s5%

MPE: main production equipments
AM: auxilary machinary
PD: Project developments, certifications, feasibility study, enviromentel, consulting

L & M: Land, mill construction, infrastructures
P &M: Project startup, mair e, sparep, roject startup, mair e, spareparts

F & M: Feedstock raw materials _1’

Bank interest rate: 8% 1 . }?‘iﬂlﬁ NPV : USD 3 ,466 %
Depr: Depreciation (MPE and L&M are depreciated over 10 years)

AE: Annaul Expenditure E.1 2 . 0

PVAE: Present Value of Annual Expenditure 2 Pq al}ﬁ@ﬂ $ IRR * 37 A]

CPVAE: Cumulative Present Value of Annual Expenditure . .

Government taxes: 17% 3. % EMLBCR : 143

ATL After-Tax Income

PVATL: Present Value of After-Tax Income 3 .

CPVATI: Cumulative Present Value of After-Tax Income 4. ﬁ'ﬁ ;}ﬁ' - USD 371 g /#—

PVCF: Present Value of Cash Flow .

NPV: Net Present Value 5. ﬁ$£ﬂ . 3 ‘):IF

BCR: Benefit-Cost Ratio
IRR: Internal Rate of Return

AR E E = X L USD 156 /MT > 2 @ Rl USD 66 » & 42.3% ; fait
USD 31> & 19.8% ; it

5

TF USDIS i 10% ; {7414 USD 13 > ik 8.4% ; 47
HaUSDIl > 7% 3222 A F % * USD15 > 9.5% ; A2 USD5 > #3.0% °
A FE LB AR A EL 51

R
3%

EE/ANEER
10%

B 70 ~ 7 RERF HE A AL B
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62 WD H R - § K2 AR

(1) 1970 & S4= ) T¢ L e il | 518 23 20 2 PREBLT T4 Fi
/R (Bioenergy) | itk = > 1976 & % — 2 [ A 3g - (Wood Pellet) ; & ] & % &
4 (Z %3205 AUG/2017) ° 5% 7 i ¥ (Fossil Fuel) # & &
BB GIAE F R BREPRD TR BRI CFERRIE (M
ANER)CAE (R F B WEEFRaEATREF T4 ik (Biomass)
dhd A EAEE R 358 e £ 2022 HREF THEARY | ks {4 BRAw
pTA g s ek T AR ) 1 BT R HF ko

BRI R 2022 & £ ) 42 2,480 H ¢ A 34 (Wood Pellet) » % F£7 i 2 8 B
AR Aude 315FHE 1025 B REBFE o BRI X P
Flord AmBEFI L REREMRED Lo Fprd gt @i
TSR o R AR YRR AT 340 § MT/yr> AR
320 § MT/yr > j= fif 290 § MT/yr > = & 275§ MT/yr > ;2 B 250 § MT/yr > 33
2 155 F MT/yr» B 41127 § MT/yr > v* §IpF 125 § MT/yr » 2022 & g g2 >
@ AP 2,480 U > iAok 32 o

%32~ BOE ASERLVORL 4 B ) St £

Marketing Analysis & Strategy

EU European Union
Table 2. EU27 Main Pellet(Consumers)(1,000 MT)
Calendar Year 2016 2017 2018 2019 2020 2021¢ 2022¢
Italy 3,200 3,400 3,300 3,400 3,400 3,400 3,400
Germany 2,000 2,085 2,195 2,190 2,240 2,900 3,200
Netherlands 200 360 615 1,240 2,560 2,915 2,950
Denmark 2,570 3,160 3,075 3,000 2,500 2,750 2,750
France 1,210 1,335 1,430 1,800 2,000 2,400 2,500
Sweden 1,605 1,530 1,785 1,730 1,350 1,500 1,550
Austria 880 920 955 1,000 1,050 1,130 1,270
Belgium 1,340 1,375 1,490 1,550 1,150 1,250 1,250
Total 15,808 | 17,190 18,513 21,728 22,252 22951 24,800

Source: Bioenergy Europe and Member State sector organizations, e = estimate EU FAS Posts
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FOE 27 B 2022 & AIFRRL B A R R o

D2 R 3128 MT/yr» B F

102 3 MT/yr > § 5. 40.1 § MT/yr> 4 £ < 3378 MT/yr> = & 26.8 @ MT/yr >
v R REr24 88 MT/yr> 2 B H 1178 MT/yr> > #:Ev & %= 588.8 38 MT/yr -
2033 BB AR M BB R Y R A
Marketing Analysis & Strategy
EU European Union
Table 5. Main(Suppliers/of Wood Pellets to EU27 (1,000 MT)
Calendar Year 2017 2018 2019 2020 2021 2022
United States 940 1,259 1,295 1,247 1,781 3:125
Russia 1,148 1,186 1,475 1,510 1,881 1,021
Ukraine 213 380 431 441 411 401
Canada 222 330 80 517 292 3317
Brazil 50 77 147 174 196 268
Belarus 212 262 375 524 594 248
Turkey 2 9 14 11 21 117
Total 3,012 3,906 4,191 4,679 5,318 5,888)
Source: Trade Data Monitor (HS Code 440131)
(2) A% /5B > 5322023 & > R R N T 490F PR T ASE o RHE P B 7 1.7%

¥ 87,400 w34 > F£ T E P CBAM MR B M
EL R
o P55 ] SR o

g AR T P kiR A

Iy o & i

%

% 34 -

)

Export Market of Japan & S. Korea

Korea and Japan are the two largest markets importing wood pellet of Vietnam. Export volume
and value of this item to Korea and Japan accounted for 97% of total export volume and value
from Vietnam from all markets in 2022 (Table 1).

Table 1. Export volume and value of Vietnam's pellets by market, 2022 — 5M/2023

Market Unit 2019 2020 2021 2022 5M/2023

Korea Ton 1,923,725 1,981,416 1,962,910 2,264,725 652,273
usb 192,780,086 193,457,090 | 212,045,543 377,136,572 96,114,147

Japan Ton 856,171 1,216,777 1,534,926 2,495,123 871,356
usD 116,643,997 157,569,776 | 200,113,784 384,296,452 | 151,059,458
Ton 11,495 9,279 5,862 122,622 43,229

Other

markets usD 1,658,847 1,010,193 823,071 25,667,310 9,275,644

Total Ton 2,791,391 3,207,472 3,503,698 4,882,470 1,566,859
usb 311,082,930 | 352,037,059 | 412,982,398 | 787,100,333 | 256,449,249

Source: Data of the General Department of Vietnam Customs, calculated by the Research group
of timber associations and Forest Trends
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(B) TA| 29 A3 F R
G-DLCAREFgmE L ~ @ ~ 75 ZFRFRE (VES/VCU) 7 1
i ® R CBAM 2 4 £ CCARGER M fLisdh 2 £ 3 =47 A -

23 2%

(3-2) ke ¥ ¥ ] 2 k2% (Forest Certification) » ¥ i #% FSC & PEFC 3% &

Wy SITEBETET B4 /,J“?'Io
GBNFT2A%FF "EFRF FE TR A7 A1 Akg Hd

KA AR BEAS oSBT RE S A A AR e B e

TRRAFRARTANREPA L AB G BRI TR D
EITEFEIFALINGEA TRIRLE R o P £ B L

BT #E > 4o Amazon ~ eBay ~ TEMU & R 3 3 3> T4 » 5 £ I &

F

oL LS S
bl 0 T F Amazon -k % A #HRE &9 USD3~12 ~/kg o Ap gt d
BRI F e B F oo e B T1 .

FLAVOURS — of TROPICAL — M

BAMBOO LYCHEE
®Fresh ® Smooth 2 ® Subtly ® Sweet
|  ®wmid I @ Fruity ’
R Sutablefor an uitable or High value-added pellet products
3 Q for household & leisure
GARLIC ama;on
) ®Stong @ Spicy S~~—
- \ ® Full-bodied

Retailers price USD 3~12/kg
Equaled USD 3000~12000/ Ton.

;tmahlffor‘ -

JUJUBE

®Midly ®Sweet
® Light

@; uitable for Credit: % 3 B4y # Fk 2> 3 & Amazon

B 71~ #£7F HFoRk A D EERA &

(3-4) F5 #3312 A 10% (3,000 #7) & Fif4e § B4 F Frkh ok 9 IR A &
FOB # 412 USD 1,000 /ton X 3,000 #f=USD 3,000,000 /yr °
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(3-5) B4 & "2 B (Bio-char); 2 TEa (Activated Carbon)  f§ /1

d 3P sEkd A Rl E - > @ % #5122 (Pyrolysis) 4t 3 B R A
gﬁ”T?éiri?$*§@wwwﬂJﬁ%riiéiJa%é;%ﬁ
27 B el A &4 (Biochar) ¥ i - # iF 4 1 AT B 3 oK &S PR

(Powdered Activated Carbon & Granular Activated Carbon) > ¥ % &4 & ~ B & ~
Lo RIS L BB 0 15 YE 4 NORIT /e B 4o & B4
L

T s
: P

sEED  \
PESHTHEIR
TR

o R EMRRSBE S tPRMTECBE (5
MFERACRRE) HEMBRPIRING - DUBMETLIRE -

« Bl TAESILEE - REMA  ABREOBME
He

« AR EMREEMIOHOKHIRA - RISRN Bk
TERREICRIBA -

33

Indonesia small holder
bamboo pellet making &
carbonization system

Bl 73 ~ PR Rt (T8 4 A RO BT LB

71

doi:10.6342/NTU202500340



(3-5) # AR TR Ao 7 A Sr B IE
PRspk ) 4 AARY RBfe— TG F 0 g R AR Fdce g 0
> h48 ~Seed Cake PR & HALL R BRI BE PR L G S E
iR Fiesk M (Jatropha curcas) f&~ i B i 4 (8 & 17.56 Mj/kg) 2 &
FEAACTA 2P B+ 3 34X 6 AR #EE R 2 A CIO 4z
) ERFT4cs NESTE 41 4 & SAF(RF4as % ) 2B 27 R & 5L
f1* # Oil Cake i 4t w44t 2§ F A &

Jatropha Industry Pyramid

Plantation
= =

Biopesticides and Biofertilizers
Bio-Electricity, Power generation

Energy pellets s
Biogas GF (J"..' Labor

Pharmaceuticals

Nutraceuticals

| a z Biopellet

PIIISI

=

Biopellets

H%!

Animal Fe«_ed Fertilizer Vitamj

BTL tech Gasffication Electricity _Bio plastics\ Credit: FA0 2020
Bl 74 ~ s A ¥ b0 & F HE R AR
(Credit: FAO/IFAD, Integrated Crop Management Vol §-2010)

Bamboo / Jatropha Pellet Production Concept

Bamboo 80%
Jatropha nutshell 20%

J
|
Chipping splitting]

J
)

End products

f

Bamboo

(oo J—
J

|

Crushing

-~

Crusher
/hammer mill

[

[ ]
|
=3
[ J

GER GER GER

[ Dryer - —>| Pelletizing —>[ Pellet mill J
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T, AFASRERE LR RS TE B A ESA S

BRE 20 AR B A EA SR EP 0 ok 350

(i

,r’:"

International Standard for Sustainable Bamboo Pellet Quality Requirement ISO-

17829-2015.. .etc

# 35~ 2 %0 % ARp IS0 17829-2015 & 4% 4 5% #

Parameter(s) Rosuls) ) unit Method Remark
Diameter (ARB) 8.47 mm 1ISO 17829:2015 A
Length <= 50 mm (ARB) 61.0 %wt 1ISO 17829:2015 A
Length <= 40 mm (ARB) 78.2 Yowt 1ISO 17829:2015 A
Durability (ARBY 982 | %wt | ISO 17831-1:2015.} J A
o il Rt 06 | sewt | 1501884622016 A
Total Moisture_1 (DB) 69 | %wt 1ISO 18134-1:2022 A
Ash Content (DB) 3.51 Yowt 1ISO 18122:2022 A
Bulk density (ARB) 660 kg/m?® ISO 17828:2015 A
Gross calorific (ARB) 4243 Kcal/Kg ISO 18125:2017 A
Gross Calorific value (DB) 4556 Kcal/lKg ISO 18125:2017 A
Net calorific constant pressure (ARB) 3929 | KcallKg 1ISO 18125:2017 . A
Net calorifig.constant pressure (DB) 4263 | KeallKg | 1SO 18125:2017 NA
N (Nitrogen) (DB) ‘ 0.45 %wt' | 1SO 16948:2015 | Ay
S (Sulfur) (DB) 0.148 %wt | I1SO 16994:2016 | . '/A
Cl (Chlorine) (DB) 0170 = %wt 1ISO 16994:2016 A
As (Arsenic) (DB) <0:3 mg/kg | ISO 16968:2015 | A, Q (0.3 mg/kg)
Cd (Cadmium) (DB) <0.2 mg/kg | 1SO 16968:2015 | A, Q (0.2 mg/kg)
Cr (Chromium) (DB) 1.7 ma/kg 1ISO 16968:2015 A, Q (1 mg/kg)
Cu (Copper) (DB) 2.2 mag/kg 1ISO 16968:2015 A, Q (2 mg/kg)
Pb (Lead) (DB) 2.0 mg/kg 1ISO 16968:2015 A, Q (2 mg/kg)
Hg (Mercury) (DB) <0.04 mg/kg I1ISO 16968:2015 | A, Q (0.04 mg/kg)
Zn (Zinc).(DB) 13.9 mglkg | 1SO 16968:2015 | A, Q(3 mg/kg)
Sample Description: 001 - Bamboo pellets
Note(s):

1. A:1SO17025 accredited test; Q: Limit of quantification

2. DB: Dry basic; AD: Air dried basis; ARB: As received basis

3. All the test(s) was/were performed by TUV SUD Vietnam's subcontract lab which were aocr“‘ SO

17025:2017 by VILAS.
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(4) 2030 1 £* & (%) 34 F T KIpR

(4-1) F345 5Lz 2023~2030 & 1 ¥ * Wood Pellet #1215 & 448 gega £ £ &

In 1000's of Metric Tonnes
g
g

I
g 8 8 8

g

(Historical Demand from International trade data forecast and analysis by Future metrics)

aast®

ast

'm
ﬁ.u 24

ECARRCRYEER I RE SR LM P A

R AT e oB (FRBER R VR T A THR)  FcR 76 -

TR AT R Rt 2 B YHR S B (%F — Bioenergy) ¢
500,000 kwa / #% % <+ 3.333 kwa / ¥g %
=150 ton /%% /hr X 24hr x 350 =
=3,600ton/ % / *
=126 F# /%% / yr (=3,150 tCOze / yr) & At 3 £

@ 2.50 kgCO, / w '

Industrial Pellet Demand Forecast to 2030

Industrial Wood Pellet Sector - Past Demand and Forecast with Evolving Policy in the UK and EU and Major Utility Demand in Japan and Taiwan

MUK ®Netherlands #Belgium ®Denmark W Sweden M France W Other MS.Korea MW Germany MJapan MCanada BUS M Taiwan

Average Growth from 2023 to 2030
could be 4,480,00 Metric Tonnes per year.

Average Growth from 2010 to 2022 is 1,730,000
Metric Tonnes per Year

~
.
.
ot
.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 202 2024 2025 2026 2027 2028 2029 2030
source: historical demand from international trade data; forecast and analysis by FutureMetrics

Bl 76 ~ 2030 & 1 %% AR LD B2 57 8]
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(4-2) New York, U.S., Globe Newswire (July 18, 2024) 4 # st3- /447 » & B R4
F H-ih 4482023 £ 9 USD 180.6 & / & + < I 2033 & e #-1% & USD
340.5 % / & > & & T 358 £ 5 R (GAGR) 3 6.70% o t-4cB] 77 -

Predict Wood Pellets Market

Credit: New York, U.S. , GLOBE NEWSWIRE (July 18, 2024)
34.53Bn

XX XX
XX. XX
XX XX
200X
O XX
200 XX
20 XX
X0 XX
X0 XX
18.06 Bn l I

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

2023~2033 Annual Growth Rate (CAGR) is 6.70%.
Market Value : USD 18.06 Bn ~ USD 34.53 Bn

B 77 ~ 2023~2033 & 1 ¥ * A3k HA B PIE
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6.3 FR R A 458 SWOT

PAR A A A B s TRES A N TRRE A 2 TERA A, 2

TR A R RERS S RER
P Rold 3tk (MC) 2 7 & (Yield) "84 A nA2 % 48+ > i F 1 5F

1)

(2)

3)

SO A e OREORES

A RCAE) S

4v USD 1.00 /ton » % =% A&
AEFIMER o

RRTR AN A& T
VABR A A TR AR 154% @

SRS ARIH G A4S B 2L bR s &

FH S KA 259% ~ R 45.6% ~ B F 42.2% b

2 0.6% > 1 ¥* 3 T3=USDO.18/

kwa (NT$ 5.6 /kwa) » k4 4% % S4B F gk~ B2 FitsE 4 70 » %

@%Rﬁéiﬁ%%?%o
b - RAFTIREPAFETE > EARFRT 1A E

KEFHREZ M2 o

L ER S AERES P RRERDE FEEY T 1R RS

\?

B IMER - TR S BRER KR IR § G

|>»_

o

A Company Bamboo Pellet Project SWOT Analysis

STRENGTHS
Well established group business model
Foresight corporate vision & mission
Rich of bamboo forest & Jatropha resources
Agroforestry system supporting
Local manpower supply
Sustainable management sense
Healthy financial situation

OPPORTUNITIES
Renewable energy policy encourage & incentive
Global market demand increase steady
Eco-certified pellet products for EU market
High value-added pellet products development

Environment friendly products branding for high-

end market globally

WEAKNESSES
1. Forest certifications (FM / CoC) & carbon
footprint, carbon credit systems
Local transportation cost
Local utilities / infrastructure limited
High banking interest rate
Remote location of mill site
Skill technician / operator shortage

AP ERC

THREATS
Environmental impacts & assessment
Remote area aboriginal stakeholder engagement
Community relationship / partnership development
Sensitivity of raw material &energy cost
Rain season raw material supply shortage

A e e

B 78 ~ SWOT % 47§l
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F TR BmBER

AFLFE LY SRS R RARDY PN RE R R R FP A
Fhasdahz r TA) 27 hdks DakLak B T~ ¢ 7
Mgt - M EIFESAFMES > S TRRE S DRI, nE S

L = AL IR 2 R S R R S

A Hixk G
(1) FoF (R i) s Ak 0 TROSY TR kT, B T ¥
SRS SRR = L L ERE N TR
PAferscd 2R - L4 Tp AR NDS, RA| o SR AL g A

HRB ) B R 22 R TPRA B4 PFR T PEFC AR
% FM/CoC % #+kp B2 VER 52 12 * (Carbon Credit) 323 » %3 L
EERRZEPDASBET K B FERL 4 > BE S SDGs 7 #H§

ZEP -

(2) » # (4 AW =h) o T P34 (Bamboo Pellet) | 2 & Rl % 2B p 30 T iE
PEtRE T mEF RheniE R4 F AU E R I FERHFT T BT

%“EF?R B THRBR s TR A A 3
FBF o AP - R 2 AALHPFRENRASE FMT ¥R
CoC (Chain of Custody) # LCA (Life Cycle Assessment) # & ¥| = F* (Cradle
to Gate) =t A pm sz o 74+ & DALY e 2 g3k (Carbon Offsetting) -
PR (FIR) T EERE RS BA 0 B KA KEE o

(3) e RBFRF L2 o u T G, 2 TR R 2
2TA) D PIMRAE L L BT EhE ) 2
TR RERT CFERERAVHE O FEAF LA AR B
77

doi:10.6342/NTU202500340



$OTRA RN, 2 AR kAR TRk 4 R R RS
M4t -

ERE 5

B ks TR s F iR T 0T Ak BRI T A4 USD60S F

CAPEX B4 754 5 8877 ;£ . & NPV USD 34.66 § > j #84F ¥ % IRR 37% » »c ¥

%% 1t BCR1.43 5 ffs & in* R USD371 §/#& » L Fwich H3 & o

g TA | 2P AL 2 ERFAIBAL 35 o

(1) 20,000 =8 * ki 3 TEE 2 * (Carbon Credit, VCU) | Aad% s p BT
¥ % 1220,733 tCO2¢ x USD 5 /tCOze = USD 1,103,665 tCOze/# o

(2) # & 30,000 ¥+ 3 i5 & 23 (FM & CoC+VCU) £ 87 %= 3 L g
AF ARG R B R (P %R 5 e COy %% 2.45 kg/ton) 0 T ¢
4 (Neutralize) j#% 73,500 tCOze (/3R & T o 7 2023 2 2w 8 39) o

(3) 2022~2023 B %441 % i Fo ik > 7 % T 39 & USD 350~450 /ton 2 &
ST P EDE Y TIBUSD 286 /ton » F e * A 4 F L (F A RER)
BB Byl AE e &4 USD36/ton > A%m % ks X4 3 %
SRR R S SERRIEE il i S S B L

h Tagid s Ak g~ TRt %@ﬁ;olpaaéﬁpiri?ﬁﬁyﬁ
G FE 2R PR ) FREP T 4 360

F 36~ PR gplp el FOORE o F A v A

g ROETEER
mamst  wemm osmwms DORCR (AnTatw
/AW )
91 AfFr &bk
E8/)\F 6
sy TR
B1SAME  AMAEKINK ) , "
INESBHEE 3212 AF sft £eh 15 &
ixE 8/ 214
( B/N\REFER
1ARMRER )

(hES > 2 Fime el £ 32 g > 1R)
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Atk #

(1) H4e g 3 1 (548 ¢ 800 A /1 /P » % ¥afc » USD324/4 /0 o
(2) 3 4u ¥ = A o HLEH S B E .

(B) TA, 2P &3 #% 2asH hAlspr & » USD200 ¥ o
(4) A AEAL R (TP 25 4 X251 =50 B (T4 ¢ o

(5) 2% By'RA BiEH FR A AP -

(6) P #¥33%ky er BEXZJIEIM 2 RRBEFTRL o

-\\}

Gl A
#F ik & Workable
& A&% o : Profitable
€ & & : Adaptable
¥ 7 {+4 37 . Feasible

7.2 % &k

(1) i PR BE R AR R & 2 A% o i3b T 2R TR R R
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WL 42 F e
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*+4% © Abbreviations

AGC : Above Ground Carbon

A/R : Afforestation / Reforestation

BGC : Below Ground Carbon

CBAM : Carbon Border Adjustment Mechanism of EU
CDM : Clean Development Mechanism

Capex : Capital Expenditure

CCA : Clean Competition Act of USA

CCP : Carbon Content Percentage

CCS : Carbon Capture and Storage, Sequestration
CIFOR : Center for International Forestry Research
COP : Conference of the Parties

CJO : Crude Jet Oil

CoC : Chain of Custody

FAO : Food & Agriculture Organization

FM : Forest Management

FSC : Forest Stewardship Council

GHG : Greenhouse Gases

GT : Green Ton

ha : Hectare

hr : Hour

IEA : International Energy Agency

IFC : International Finance Corporation

INBAR : International Bamboo & Rattan Organization
LCA : Life Cycle Assessment

MC : Moisture Content

MT : Metric Ton

NbS : Natural-based Solution
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OPEX : Operating Expense

PEFC : Programme for the Endorsement of Forest Certification
RE : Renewable Energy

R&D : Research & Development

SAF : Sustainable Aviation Fuel

SDGs : Sustainable Development Goals

SOC : Soil Organic Carbon

TEC : Total Ecosystem Carbon

UNFCCC : United Nations Framework Convention on Climate Change
VCS : Verified Carbon Standard

VER : Voluntary Emission Reduction

VCU : Verified Carbon Unit

WB : World Bank

WWEF : World Wild Fund for Nature

Yr : Year
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