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BBGI At A Glance

euvoluing
PDreenovation ”

25.1%"

Natural
Resources

Bangehak
45.0%"/

R&D and Innovation

29.9%!/

Note: /! %Shareholder as of August 14t 2023



Biodiesel 0

BBGI At A Glance
o Ethanol /

Vision Fuel Grade

To be leading Bio-Based Green Innovation for Sustainability ENA Grade

Total Capacity

1.0 ML/D

Total Capacity*

Mission 0.8 ML/D Biodiesel

To create high value products through innovative biotechnology, Current Business

operational excellence and promote sustainability development

Core Value Future Business Food
. . Pharmaceuticals Ingredients
Agl[lty & MOblUty Ingredients
Beyond Expectation - High Value .
Be Empathy Elip-tzal [Proelucs Flavor & Fragrance
Nutraceuticals Ingredients 0
Group Syﬂergy O .Ingredients Cosmetics
i: > ) Ingredients O
Innovation am

*Exclude UBE 0.4 ML/D 4 4

Note: /! %Shareholder as of August 14t 2023
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1. Risks and Key materiall
for long-term growth



ESG Materiality
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Asia Oil Peak Forecast will Delay to Likely 2040

World Oil Demand Peak expected mid-2030s
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|
*McKinsey 2025-2033, IEA late 2020s i
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|
|
|

Asia Oil Demand Peak will delay 5 years

*FGE, Woodmac, Shell 2030s

Global Oil Demand Outlook by sector, mbd Asia Oil Demand Outlook by sector, mbd
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EV has Only Minor Impact

Accumulated Number of xEV Registration Between 2018-2023

Number Of VehiCle RegiStration in Thailand by Fuel Type SyuUsUueryuenTwhwWaS=a0 srEagald 2561-2566
As of June 2023
350,000
I066ET
300,000
gy 2589 812
-E 250,000
g 200,000 196,582
HEV, 0.7% 162,081
, i 150,000 153,184
PHEV, 0.1% .E
BEV, 0.2% B sann 75,148
E 48,8
> OOND FPRTY 31,145 = '
3|2
. z.854 JEBE L —
Zo19 2o0z0 zoz1 2022
m PHEV | BEV HEV g HEV/PHEW 3 Jene EUES

Source: Department of Land Transport

Growth of EV Registration

Unit: % of total vehicle registration

6M2023 2030 2035 2050
B EV cars registered portion m Gasoline & Diesel cars registration portion

Source: Electric Vehicle Association of Thailand (EVAT) 8




BBGI HVP Strategic Direction

LEADER of Synthetic Biology in Thailand

> ;ﬁ 4. Diversification through innovation @manusso @

@g ® Know-how of enzyme engineering

® Develop Synbio-enzyme products

_ﬁ}) ® Expanded more HVP in the health and well-being

c
1
] . . . -
= 3. Leverage operating fermentation experience 2w
:.g ® Operating ethanol fermentation since 2004
a ® Develop advance fermentation production platform (CMO)
| .
T
5 . | 2. Leverage shareholder’s ecosystem| O Kk
= ® Utilize shareholders’ ecosystem will accelerate Synbio business
® Key catalyst from BCP’s & ETL’s rising demand
° > 1. Revenue stream from biofuel

®* Market leader in biodiesel and bioethanol
® Revenue more than 10,000 MTHB for 4 consecutive years

® Seasonal and business cycle




Biodiesel Business

Biodiesel Production Biodiesel Value Chain

Biodiesel Products

Ayutthaya (BBGI-BI) . i
! i /& ; mmm

Food, Cosmetic

B bbgl : i Refined | : d
| i ; ; Pharma industry

GIyT-nn
P T te[] i" g fuel 0 .
re- ranses . iofue
“ trne.atmen't| d ﬁcatlun : Purification "ngcm @

T 7 Shares

- Crude Palm 0il o ; .

Products Capa city : (CPO) | Biodiesel E Qil Traders

===t 1,000,000 LPD e N

_ S 27,000 Tons/Y N v

Total Capacity of slycerin ;
1,000,000 LPD Sufficient Supply Secured Demand
¥ Purchases CPO from various ¥" Long-term biodiesel purchase
palm oil sellers, including by agreement with BCP, ensure the
applying short-term CPO futures minimum sales volume
aﬁ%’; bangchak
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Ethanol Production

3,

Total Capacity of
600,000 LPD
(800,000 LPD by
Q1/2023)

e T T et

Chachoengsao (BBGI-PS)

Raw Materials [GIESS
350,000 LPD

>
Shares

Raw Materials Cassava, Multi-feed
Capacity 150,000 LPD
Kanchanaburi (BBGI-BP)

100%

Shares B bbgl
Raw Materials Molasses
Capacity 300,000 LPD

Ethanol Value Chain

»

Cassava
Molasses

N

S
Fermentation

Ethanol Products

E Pharma, Sanitization,
Pharma Grade industry

S N I _._., bangchak
Distillatipn /' ;
" & | dor
Ethanol E Qil Traders

Sufficient Supply
¥ Ethanol production plants
located near raw material
plantation areas, which are
sugarcane and cassava
v" First right to purchase all
molasses from KSL group

TR

Secured Demand
¥" The Company has a long-term
ethanol fuel purchase
agreement with BCP, ensure the
minimum sales volume

9,

bangchak
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Biofuel Plan with ESSO Integration

Ethanol : BCP&ETL Demand (ML/Day)

Ethanol Strategy
0.43 ® Maximize utilization initiative
______ BBGI capacity” * Raw material management
0.72 ML/D - Sourcing molasses with partner

- Seeking for alternative raw material

® Cost competitiveness

® Transform uncompetitive ethanol to HVP/ATJ

2022 2024 2028 2030
m BCP W ETL
Biodiesel : BCP&ETL Demand (ML/Day) Biodiesel Strategy

®* Maximize utilization initiative

0.49 e BBGlcapacity® e B100 supply and logistic optimization within BCP group.
0.90 ML/D * Synergy with partners to secure raw material cost
competitiveness.

®* Manage UCO/PFAD to structure supply for long-term SAF

project

2022 2024 2028 2030 12
*BBGI capacity = Operate 330/365 days W BCP METL




BBGI HVP Strategic Direction

LEADER of Synthetic Biology in Thailand

> ;Elll Diversification through innovationl @wmanussio B

@g ® Know-how of enzyme engineering

® Develop Synbio-enzyme products

_ﬁ}) ® Expanded more HVP in the health and well-being

c
1
] . . . -
= 3. Leverage operating fermentation experience 2w
:.g ® Operating ethanol fermentation since 2004
a ® Develop advance fermentation production platform (CMO)
| .
T
5 . 2. Leverage shareholder’s ecosystem ] K8k
= ® Utilize shareholders’ ecosystem will accelerate Synbio business
® Key catalyst from BCP’s & ETL’s rising demand
° > 1. Revenue stream from biofuel

®* Market leader in biodiesel and bioethanol
® Revenue more than 10,000 MTHB for 4 consecutive years

® Seasonal and business cycle
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BBGI Transformation Roadmap

Related New

Core Business Business Business
S,
7 PROTEIN Seeking Opportunities
Eogies Bio-ethanol Protein/API
= il
S
‘ __ WD Sales & Marketing Platform
Refined Nutraceuticals Nutrition
Glycerin
Pharmaceuticals HVP Manufacturing
Food and Feed ingredient
% o ‘Biotech Manufacturing Platform’
= HEE
o B|o chemicals and materials
= &%ﬁ Sweetener Biofuel & Co-Product
8
&g Synbio Enzyme
Probiotic LOW

14



HVP Business

Leading and Pioneering in Thailand Synthetic Biology

(Upstream JY Midstream ] 3 Downsircam

RED (Irvested in Manus) Manufacturing products Marketing & Distribution
{Under study COMO Praject) (B28 & B2C)

Downstream J

o Business-to-Customer (B2C)

ﬁ Upstream J m Midstream J
O i

FPartnering of world class professional of \',
pw Beclusive Manufacturing License and Syn-bictechnology company B na t Ure +
ﬁ., s+ Distributor in 12 Countries (Southeast Asia,
Jzpan, =nd Kores) “Farming in Fermenter”
= 7)) NuTRASWEET %
@ HaTural, b ‘.6 !-b __!r
Reb M Weofame  Tabletop

+ W

o e STl B Engineered Precisicn Farmentation
Microbes
ool
EEE el Bl

Right to Commercialized BIOMs Synthetic

. FERMENTATION
Biclogy Technology research and other PROCESS ENGINEERING & FERMENTATION AT MTHE:;“ Trading Bic-ingredients from Top-Tier Producer
SCALE PROCESS]
patented products SCALE-UP to gain insightful info

Astaxanthin

15




Business Breakdown

Biofuel Business

Biodiesel Business
_____ + Biodiesel or Methyl Ester
- ~< + Refined Glycerin

Bioethanol Business
+ Ethanol
+ ENA (Extra Neutral Alcohol) or pharmaceutical grade alcohol

High Value Bio-Based Products (HVP) in Health and
Well-Being

Operating Revenue

13,374 MB

YE2022

* The Company has diversified into high value products in
health and well-being, which provides higher margin and
I prepares the Company to capture future global trends

Products Categories

Biofuel & Co-products HVP Manufacturing Sales & Marketing
- » Bio-ethanol » CDMO Platform * Sweetener Product
+ ENA *  Sweetener Manufacturer + Probiotics

Synbio Enzyme
Alternative Protein
+ Nutraceutical

16

Bio-transformer Oil
SAF (HEFA/ATJ)

+ Bio-diesel
+ Refined Glycerin



HVP Portfolio Acceleration

HVP >50% of
Total EBITDA

4x

EBITDA: MTHB Sales & Marketing Platform

HVP Manufacturing

901

Biofuel & Co-Product

2022 2025 2028

17




BBGI Strategic Direction

BIOTECHNOLOGY BEYOND BIOPOWER

2022

25% CAGR

2025

2028

BUILDING FOUNDATION
FOR GROWTH

+ Complete construction of new ethanol factories

» Extending Knowhow to new business units
- Sustainable aviation fuel (SAF) from used %
cooking oil

» Joined hands with partners to market & invest

in new factory to serve global demand ﬁaw
(]

- CMO

* Building customer base for HVP products

- Existing products (B2C/B2B)
¢

+ Strong Partnership for Growth

- Sweetener Product - =
- Synbio Products ﬁ win

SCALING AND
COMMERCIALIZING

+ Continue to seek for new business opportunities
by leveraging existing facilities and knowhow

+ Joined hands with partners to market and
invest in new factory to serve global
demand
- Sweeteners

+ Commercializing and scaling production of
all business units

» Strengthening capabilities in the

LEADING PLAYER
IN BIO-BASED

INNOVATION IN ASIA

+ Strengthening capabilities in the
manufacturing process

manufacturing process
- Extending production of aviation
fuel to ATJ

+ Expanding consumer base to be

Asia-wide as well as co-investing
with several regional SEA partners

* Continuous develop and launch new
products innovation

Biofuel
&
Co-product

Growth Engine for HVP Business

HVP
Manufacturing

Sales
& Marketing




2. CG and Business
investment
supervision

TR
L




Group Structure

Y
m bangchak .

29.9%"/ 45.0%!/ 25.1%"/
|

I
“Flagship for Biofuel and HVP in Health & Well-Being”’

B I:l>bg|
! ¢

mmm HVP in Health & Well-Being Business’2 Other Business

Biofuel Business

BBGI Bio Ethanol PCL Manus Bio Inc Ubon Bio Ethanol PCL
100.0% bbg| - 12.4%
= Subsidiary 5.6% = Investment = Investment
——» , —>
biosthanot = Ethanol product manufacturing —> MANUSBIO | World class biotech and M = Ethanol and cassava flour
« » bio manufacturing in USA oo fTRARS facturi
“BBGI-NP, BBGI-BP” (formerly : KGI) MANUS “UBE” manutacturing
. NOTE: IPO at end of Sep 2021, 97.86 MN. Sh 2.4 THB/sh
BBGI Bio Ethanol (Chachoengsao) Co., Ltd. Biom Co., Ltd. R o atendotsep ares@ share
100.0% 20.0% . . A
. i i > = Joint venture Bangchak Sustainable Green Fuel Company Limited
> bb I . Zt::s:]dlfr); duct manufacturin = Research & development
bio ethanol anol produc anufacturing BIOM Synthetlc Blology 20.0% - Investment
« _pe» . “BIOM” Technology — b F = securing raw materials,
BBGI-PS” (formerly : BBE) S production and distribution of
. 5 . . « » sustainable aviation fuel (SAF
BBGI Bio Diesel Co., Ltd. 51 0% Win Ingredients Co., Ltd. BSGF from used cooking oil. (SAF)
e - . :
2%, [B,DDGI - sumaar —— SWin e
L. . e THGALD I L T4 =
bio diecel = Biodiesel product manufacturing ~— Manus’ products
“BBGI-BI” (formerly : BBF) “WIN”
BBGI Utility and Power Co., Ltd. (Support Unit) Win Ingredients Singapore Pte. Ltd.
100.0% bbgl - Subsidiary 100.0% :‘wm «  WIN’s Subsidiary
> «  Biogas and power generation . Biological products .
atility & power development, technical support

for supporting KGI’s operation .
“WIN SG” and commercial support 20

“BUP-NP, BUP-BP”

Note: /' %Shareholder as of 23 August 2022 /2High Value Bio-Based Products in Health and Well-Being Business
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3 Climate Change
MANAGEMENT

24



Climate Change Risk

4 ™ 4 ™
2>

E mfm
X

. Transition Risk | L Physical Risk y
® Electricity consumption will ® Drought affects the procurement

continue to grow of raw materials
® EVs are growing exponentially ® Flood affected the production of

biodiesel.
 Mitigation

® Diversifies through Innovation and HVP ® Use diverse raw materials to avoid excessive
® New products such as SAF, and Bio Transformer reliance on a single material

Oil etc. ® Build a dike around the factory area and

continuously maintain it

25




BBGI Pathway to Carbon Neutral in 2030
Y [

2022
(BASE YEAR)
BASE Breakthrough Performance 2030 Conserving Nature Proactive Business
& Society Growth and Transition
‘ CARBON
+ CREDIT
“ €O, 9 =
2 4.5% retiv
Cto) Activity
ey - -:ftul)\":
1 0 G Biogas SOLAR Forestati
UL 20,616 tCO2 (year) 2,425 tCO2 (year) 8(,)(;§§ ?C]gzn (year)
ﬁ _ EV CAR/ Forklift/Other
=3 1,213 tCO2 (year) ii ﬁ ii ﬁ
[ 80,845 tCO2 ] [ 24,254 tCO2 ] [ 8,085 tCO2 ] 48,506 tCO2

Total GHG emission Efficiency & process ICE&EV and Carbon neutral

Natural base sequestration Carbon offset
improvement service station
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Sustain Development Goals
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CLIMATE o
ABLEA RESPONSIBLE
1 ACTION o) 7 CLEAN ENERG) 850/0 1 CONSUMPTION 0
(Gb 30 /0 ~ T A0l P AND PRODUCTION 100 /0

! & a . [ ] ™ Y
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4 - - ‘ = m WARNUYINIA WA ULLEIDINHY
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N32INANAY 30% NV Wudadau 85% Laisivaudesunseilenay
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Pioneer of SAF in Thailand

Pioneer of SAF (Sustainable Aviation Fuel) in Thailand

2022: An initial production capacity of 1 million liters per day

BCP and BBGI signed a MOU for the procurement of

raw materials, products, plant construction, and
retail of Sustainable Biofuels with Thanachok Qil Light

Company Ltd.

Y. Boba @

« BCP and BCPT are qualified for International
Sustainability and Carbon Certification (ISCC EU
Certificate) for UCOME to Europe

« Establish new subsidiary:

bsgf

BBGI Biodiesel Co., Ltd. (BBGI hold 70%) are qualified
for International Sustainability and Carbon

Certification (ISCC EU Certificate)

__-jjng =

e
[

' SAF unit is planned to be installed
~ in existing refinery (Sukhumvit 64)
for ease of delivery to airports

-

:

;

1
o h

Product & Launch readiness

v EU will set the level of SAF to be
blended in conventional JET fuel from
2025 onwards

v SAF 1 ML/Day is expected to be
launched in 2024

. Fﬂr._ ' . ;"" = : > 29 5%

2025 2030 2035 2040 2045 2050

63%

38%
20% 32%

28



Commercial Development of Bio Transformer Oil in Thailand

%:SCGC P29 Qe

Sighed MOU for the commercial develop
and the production of Bio Transformer Oil

SCG Chemicals Public Company Limited | BBGI Biodiesel Company Limited | QTC Energy Public Company Limited
(BBGI holds 70%)

Signed an agreement for the cooperation to develop and produce Bio Transformer Oil for Thailand's first
trial production and extending to commercial production responding to the
BCG (Bio-Circular-Green Economy) economic policy




WIN Ingredient | Regional Application Lab in Singapore

¢4

aaaaaaa

41 Science Park Road,
The Gemini,#03-23
Singapore 117610

WIN INGREDIENTS SINGAPORE PTE. LTD.

Biological products development,
technical support & commercial
support

30



M-Green

SynBio Enzyme

WAOANIUNE1310WNIN
NStUdUNS Syn Bio Enzyme

+ aWNsnaaglaaqalswu
yoveuIIuavooania

* BRYSNENTWYDVHNIIA:NA
Tulauudu

« Jusssus1OUanany
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TARGET 6-3|
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Vinasse irrigation
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Organic matter
**  (animal excretion, dead animals and plant material, organic waste)

Microorganisms é @

ILmmebilization




. . 12 Gowvern | 13 Soron bbgi
Circular Economy - Upcycling BFGaiPa Bbbg
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Q&A

SREasES | O 2

o be leading Bio-Based Green Innovation for Sustainability

o create high value product through innovative biotechnology, operational excellence and promote sustainability development
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