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The Good Food Institute (GFlI)

GFI is an international network of
nonprofit think tanks developing the
roadmap for a secure, sustainable, and
just protein supply.

Qur work spans three areas:
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Science & Corporate Policy
Technology Engagement

GFl is funded by philanthropy.

L
sf, .f
£

Asia Pacific

S

gfi,

We act as a force multiplier,
bringing the expertise of our 200+
staff across six regions to the rest

of the world




The three pillars of protein diversification




Cultivated meat and seafood

Cultivated meat and seafood is
produced directly from animal cells.

Meat cultivation facilitates the same
biological process that happens inside an
animal by providing cells with the warmth
and basic nutrients required to build
muscle and fat.
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Why cultivated meat

» Food security
» Climate mitigation
» Animal agriculture
» Nature preservation
» Co-benefits: decreased anti-microbial resistance & decreased pandemic risk
»  The global majority (smallholders, pastoralist, subsistence fishers)

» Theory of change
» The one food systems solution that analogizes to renewable energy/EVs

»  Why government support is critical
» lLe., whycan’t markets solve this?




Where are we in the industry’s trajectory?

2020 2025
2013 First regulatory approval in Regulatory approval in a multitude
Mark Post A 2017 Singapore, first product sold 2022 of regions?
ark Post creates the
first cultivated meat First Series A First pilot-scale facilities come U.S. FDA greenlights  First “demo” or “commercial”
burger from cultured fundraising  online (up to 1000L) first cultivated meat  facilities come online?
muses rounds First two Series B raises, >$260M Product 10-100x cost reduction?

2015 2019 2021 2023 2030
Birth of t_he first 5 new companies Ecosystem grows to USDA provides full 3
four cultivated reach Series A over 100 companies regulatory approval of two Costs become competitive
meat companies worldwide products, and first sale in with some conventional
Ecosystem grows to high-end restaurants meats?
over 50 companies Additional pilot-scale
worldwide proof of concepts NEthEEldias picrappioves

tastings of cultivated meat Many operational industrial
scale facilities?




Overview of novel foods regulations in the world

Australia/NZ
Brazil

Canada

China

European Union
India

Israel

Japan
Singapore
South Korea
Thailand
United Kingdom
United States
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The cultivated meat ecosystem in APAC is booming
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Governments are implementing supportive policy frameworks

2023

2021

In December 2021, China's Ministry of Agriculture and Rural
AHairs included cultivated meat in its five-year plan. It
provides a blueprint for strengthening innovation in “frontier
and cross-disciplinary technologies” and clear guidelines for
developing the protein industry and related technologies

The Singapore Food Agency (SFA) grants manufacturing firm
Esco Aster a license to manufacture cultivated meat
products that have received SFA approval, giving cultivated
meat companies the option to contract their manufacturing to
an approved facility rather than build their own.

Japan'’s Ministry of Agriculture, Forestry, and Fisheries
(MAFF) launched the Food Tech Public-Private Council, a
public-private group comprising over 150 companies to
support the food industry and strengthen Japan’s food security
through technology.

2022

China's President Xi Jinping mentions protein
diversification at the Two Sessi to support nati 1
food security, and the nation’s first-ever five-year plan for
the bioeconomy called for exploring alternative proteins
as novel foods.

Singapore marks a world-first regulatory approval by
giving the Finnish startup Solar Foods approval to sell its
protein made from gas fermentation in Singapore, which
went on to have the first tasting event in 2023.

South Korea’s Ministry of Food and Drug Safety (MFDS)
forms a discussion group with industry to understand
the cellular agriculture production process. MFDS also
publishes a draft regulatory framework for fermentation-
derived meat, which is expected to be finalised in 2023.

The Food Ministers’ Meeting (FMM) affirms the Food
Standards of Australia and New Zealand's (FSANZ)
view that existing Food Standards Code and labelling
requirements can regulate cultivated meat and precision
fermentation.

The A iation for Cellular Agricultur A

submits guidelines and recommendations covering legal
definitions of cultivated foods, food labelling, and safety.
The Ministry of Agriculture, Forestry and Fisheries also
announces an initiative to support the development of
alternative proteins, including fermentation-based meat.

Malaysia selects cultivated meat as a ‘core strategic: prime
program & future technology’ as part of an update to
Malaysia’s National Biotechnology Policy 2.0 (NEP 2.0) for
2022-2030 under the remit of the Ministry of Science,
Technology and Innovation, and the Bioeconomy Corporation.

Thailand holds its first cultivated meat regulatory roundtable
coordinated by the Mational Center for Genetic Engineering and
Biotechnology (BIOTEC) to support the Food and Drug
Administration to develop a national regulatory framework for
the sale of cultivated meat, targeted for 2024.

The Prime Minister of Japan announces plans to develop a
cultivated meat industry as an important part of reducing the
country’s carbon footprint.

The Asia-Pacific Society for Cellular Agriculture (APAC-SCA)
and Japan Association for Cellular Agriculture (JACA) sign an
MOU to coordinate regional regulatory development.

An MOU to form a national cellular agriculture cluster is led by
the North Gyeongsang Province in South Korea with 28
signatories including city governments, academia, and
corporates. The region also has a Cell-Ag Industry Promation
Strategy to link the vaccine, drug, cosmetics, and bio industries.

Singapore makes another world-first regulatory approval,
with GOOD Meat receiving approval from SFA for serum-free
media for cultivated meat.
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Cultivated Meat: New & Existing Frameworks

e Several countries, such as Singapore,
Canada, Israel, Australia, New Zealand,
and the U.S. already have some
regulatory provisions or guidance
applicable to cultivated meat

e Some countries will regulate cultivated
under existing novel food frameworks,
others plan to create new regulatory
frameworks

Photo courtesy of UPSIOE Foods
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The cultivated meat regulatory landscape is progressing
globally and in APAC

@ Singapors

= First country to approve the commercial sale of a cultivated meat product by GOOD Meat (2020)
> SFA granted Esco Aster a food processing licence to manufacture cultivated meat (2021)
= SFA has published and constantly updates guidelines for bringing products to market:

“The Requirements for Safety Assessment of Novel Foods”

= MFDS has called for official guidance to establish a management system to monitor the manufacturing
process and safety evaluation of cultivated meat

= MFDS is also working to accelerate the development of new food additives recognition standards that
apply to foods produced using novel technologies, including alternative proteins

= The Ministry of Health, Labour and Weltare assembled a team of subject matter experts to study the
food safety aspects of cultivated meat to help determine the best regulatory path (2022)

* The Japan Association for Cellular Agriculture (JACA) is currently working towards formalised guidance
for cultivated meat within the existing regulatory framework




The cultivated meat regulatory landscape is progressing
globally and in APAC

K = = FSANZ is responsible for drawing up the standards for the regulation of food ingredients/additives
= Current Food Standards Code does not include specific requirements or permissions for cultivated

%FOODS ANDARDS meat. It is covered by existing novel foods standards and products require pre-market approval

m = FDA established a joint agreement with the USDA to regulate cultivated meat (2019)
e o FDA oversees the process until “harvest” and USDA oversees processing & labeling
g = FDA issued a “no questions” letter to UPSIDE Foods (2022) and GOOD Meat (2023)
m = USDA approved the sale of cultivated chicken by UPSIDE Foods and GOOD Meat (2023)
G = The EU plans to regulate cultivated meat under its existing “Novel Food Regulation”
= For products made with genetic modifications (GM) or gene editing (GE), the Regulation on Genetically

&, f Modified Food and Feed may apply instead
\ersami = Companies must apply to EFSA for premarket authorisation. Currently no submissions received

EURQIPEAMN FOOD SAFETY AUTHORITY
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Thailand’s Protein Overview:

“Thailand’s animal production is largely
industnialised. Total consumption will
decline with the population. Thailand
imports its soy (ror animal feed)
primarily from Brazil, Argentina, and
Paraguay, contributing to deforestation.
We project that Thailand will not be able
tfo decarbonise its protein sector without
ending growth in industrial animal
production ASAP, ending supply chain
deforestation by 2030 and boosting
alternative profeins to 30% of protein
volume by 2060.”

Charting
Asia’s Protein
Transition

Defining the region’s pathway to




Need For Protein Transition In Thailand

BUSINESS-AS-USUAL (BAU) 0.46tcos-einexcess of climate-safety

2020
Population Size e
(millions
GDP per Capita 68
(constant thousand USD) -
Protein consumption per -
capita(kg / year) 108
Total Protein Consumption 078

{million tonnes [ year

2060 Ch:nga Protein Consumption by Protein Type
63 n% g

521 +209%

109 -0.0%

069 -12'%

BEST CASE MITIGATION

0.5 Gt CO;-e mitigated

Emissions from Protein Production

O - (avnal]

gatonnes (1

Mitigation Potential
Target Mitigation
(vear [ %) (ctCo,-e)
Zero-Deforestation 0.34
100% Clean Energy 009
Enteric Fermentation Emissions 40% om
Manure Emissions 40% 0.00
———
Feed (non-LULUC*) Emissions 40% 0.03
Food Waste Reduction 30% 0.04

“LULUC refers to Lond Use, Land Use Change

Source: Charting Asia’s Protein
Transition, ARE report, 2023




Protein transition scenario

PROTEIN TRANSITION 0.16tcCo;-e further mitigated with alternative proteins

Protein & Smialiholder
Production c
by Source

million

PRIORITY ACTIONS FOR CLIMATE-SAFETY AND PROTEIN-SECURITY -

* Eliminate Deforestation in Supply Chains by 2030 = Mo New or Replacerment Industrial Production ASAP = 30% Alternative Protein by 2060 Transition, ARE report, 2023
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Cultivated Meat: Thailand

Thailand's Food and Drug Administration (FDA} is responsible for regulating
food safety, including the safety of novel foods such as cultivated meat. The
FDA is currently in the process of developing a regulatory framework for
cultivated meat.

In 2016, the FDA issued an informal notification and framework on novel
foods, which outlined the requirements for companies to submit applications
for pre-market approval of novel foods. The framework also established a
panel of experts to review applications and provide recommendations to the
FDA.

In February 2023, the FDA met with representatives from the Israel Embassy
to discuss cooperation in the development of novel food industries, including
cultivated meat. The FDA is committed to working with international
organizations, such as the Codex Alimentarius Commission, to develop
harmonized standards for cultivated meat.

Current Status

The FDA has not yet set a timeline for when it will approve cultivated meat for
sale in Thailand. However, the FDA is actively engaging with stakeholders and
working to develop a regulatory framework that is both science-based and
risk-based.
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Photo courtesy of Getty Images
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Fermentation

Photao courtesy of Perfect Day

Fermentation is an enabling technology
for the alternative protein industry that
allows the production of standalone
protein sources or functional ingredients.

Microorganisms, such as filamentous fungi

and bacteria, can be programmed to express
specific proteins or fats. Alternatively, their

entire protein biomass can be harvested to

produce alternative protein products. @




The fermentation ecosystem in APAC is growing

Biomass Fermentation (B2B)

Biomass Fermentation (B2C)

Contract Manufacturing / CDMO
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Regional and global regulatory landscapes are adapting to

advancements in fermentation technology

\@ Singapore

Ministry of Agriculture,
Food and Rural Affairs

MAFF

B KEH

> SFA has published and constantly updates guidelines for bringing products to market:
“The Requirements for Safety Assessment of Novel Foods”

= The framework in this guidance document steered the approval of Impossible’s Jeghaemogiobin and
Triton Algae’s Chlamydomonas reinhardtii algae (2019)

= South Korean Ministry of Agriculture, Food and Rural Affairs (MAFRA) announced a new initiative to
support the development of alternative protein products, including fermentation-based meat (2020)

= MFDS published a draft regulatory framework for fermentation-derived meat products. This
framework is currently under public consultation and is expected to be finalized in 2023

= The Japanese Ministry of Adriculture, Forestry and Fisheries (MAFF) announced a new initiative to
support the development of alternative protein products, including fermentation-based meat (2022)
» MAFF has also established a new research center to focus on the development of alternative protein

technologies




Regional and global regulatory landscapes are adaptingto =
advancements in fermentation technology

A = = FSANZ approved the use of soy leghaemoglobin by Impossible Foods in meat analogue products
(2021)
S = Similarto cultivated meat, precision fermentation-derived products are covered by the existing Food
%FOOD‘ Standards Code
m = FDA has issued a humber of “no question” letters for purified fermentation-derived ingredients in
— response to “generally recognised as safe” (GRAS) notices filed by companies
iy = Perfect Day (beta-lactoglobulin; 2020), Nature’s Fynd (fermented microbial protein; 2021), Motif
m Foodworks (myoglobin; 2022)
G = Most fermentation-derived proteins require pre-market authorisation by the EU underthe Novel Food
Regulation or as genetically modified foods.
> Several companies have applied for regulatory approval and their ingredients are currently being
wefsa 2] assessed, including Impossible Foods, Perfect Day, Solar Foods, Remilk and Nature’s Fynd.

EURDIPEAMN FOOD SAFETY AUTHORITY
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Charting growth and progress in APAC



Government support and public funding for alternative &
proteins is rising in APAC

Global estimated public funding for alternative proteins?

800

610
600
400 ; ¥
All-time fundin
1o 200 - $1B g R&D All-tima APAC A 4
200 90 — cublic funding  $85M Commercialisation
0 — e jie—] it g Edatic $162M 52.2%
Pre-2020 2020 2021 2022

APAC ' W Europe Middle East M Americas W South Asia

APAC estimated public funding for alternative proteins (USD million)

+37% "

S 94M All-time public investment in APAC is estimated
—— at $162 million USD as of 2022 and is channeled
_ = towards both R&D and commercialisation efforts

All-time to 2021 2022

China IR South Korea W Japan Australia W Singapore . . o i 3
With a decline in venture funding, the time has never

been more important for governments to step up
APAC public investment in the single year of 2022 was their long-term support for the sector
37 percent higher than all-time invested capital up to 2021 @

Source: P Based on G analysis of pobiicly announced government fonding. Totals have been adisted based on estimateswhere grant progra Fave been mutisector,




All-time private investments in APAC for alternative

proteins surpassed $1 billion

APAC private investments in the alternative protein sector . ; ; . ;
Private investments in alternative proteins

i 1
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Academic research and public-private collaborations are 8

gaining momentum

China | 2022 5 4 a eot of small peptides to

¢ Th ere h ave bee nc IOS e to 400 determine the best s.ecm.tor\- pathway :acli\rator.s in
alternat“{e proteln_related .f-!pc.s!ars tolmpove pmtelrseaelmn. strai"
research publications in Ctina1 2022 i o crscorertt . (EETUR
APAC since 2022

ina 10L bisreactor (up to 1.5 g/L) 'eportedin the
literatura.

Japan | 2022 Deyaloped a filamentous fungi

strain that is well suitedto grow in liguid shake

cultues and znables easier quantitative growth
menitaring to improve upstrean productivity.

e South Korea leads in the
number of publications for
cultivated meat research

China | 2022 Adsecsed the production of single-cell
Faeadstocks jprotein by fermenting potato starch precessing wastewatel
(PSPW) with different yeas! strains and reported an

recycling tor PSPW

e Singapore has published the
most in plant-based and
fermentation sectors

China | 2022 Found that a novel reclangular
dynamic membrane airift bicreactor was Biuprncess
supericr toa conventicnal cylirdrical arlitt
bioreactor under both batch and cortinuous
fermentation modes.

design

China/Malaysia | 2022 Demorsizied thal
ca-culture ‘ermentation of M. plumbeus and B. subilis
ledto a signiicant increase in the production of furgal
lipids, fats and total fungal biomass

Bioprocess

developments

Singapore | 2022 uyelaped a method to improve
the production of edible oils from the micrealgae

Ch hlori: firgi is, which can ially ba

uead as alternativas ta palm oil

Source: Based ontargeted word search aoross makple pabicgion search engines

CULTIVATED

Japan | 2022 dedifferentiated fat
calls frommature bovine adipacytes and stud ed
the attects of volatile falty acids on the adipogenic cell line
differentictior of these cells. develnprne nt
Japan | 2022 Establishad animmortalised fish
fibroblast-'ike zellline from a waste product
filefish fins) and characterized the morpholagical
features ard differentiation potential of the cells

Singapore | 2022 Reporied the exposure of
myoblasts to pulsed electromagnetic
field-exposure as a technigue to stimulate
secetome procuction and enhance myogenesis.

Media and Japan | 2022 Founc that a nutrient extract
culture from Chlorella culgaris supporied the growth of
apﬁmisatinn primary howvine myashlact caltures and 2an he

used as analternative to conventicnal media

Japan | 2022
culturs eyetom in whica micrnalgas ars used az
a nutrient supply for mammalian myotlasts and
also act as a waste-medium recycler

circular cell

Japan | 2022 aped a ecaffold-fron “call
sheet” technigue te produce a cultivated meat

pretotype using bovine myablasts. Scaffaldlng and
bioprocess

South Korea | 2022 Fgyng thatcoating

textured vegetasle protein with fish gelatin and HB‘SLEH
agar ‘mproved the textural and call adhesive
properties of the edible scaffold.

Singapore | 2022 Demaastrated the potential of
edible 30-printed prolamin scaffolds ir supporting
tha proliferation aad differentiation of
muscle-aenved cell types.




Corporate capabilities are being unlocked in B2B

partnerships

In 2023, Solar Food: unced a partnership with Ajinomoto which is the startup’s first partnership wi major
global food brand to co-develop products made with Solgin, a protein made using carbon dioxide and electricity.

@
| Isragli cultivated meat startup SuperMeat entered a strategic partnership with Japan’s food giant Ajinomoto in a
AlINOMOTO \‘ partnership that marks Ajinomoto’s first move into cultivated meat, which will have an initial focus on developing
cx low-cost and effective cell growth media.
SupeFMeat

South Korean food company CJ Cheilledang entered the cultivated meat industry in 2022 through a partnership
with cell culture mediastartup KCell Biosciences to construct a cell culture media facility in South Korea.

(M) nurasa
ScaleU 1 and Sing s Temasek-backed company Nura
C? B?an P deve { ng services for fermentatio

ADM

South Korea's Daesang Corporation entered astratedic partnership with the domestic startup Xcell Therape utics
to supply animal serum-free cell culture medium.

TOfﬂon In 2023, China's cultivated meat startup CellX signed a strategic partnership with the equipment company Tofflon
to develop equipment for cultivated meat and build a pilot production plant.
CellX

@ Fermentation Cultivated
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Continued funding and innovation will drive alternative
protein development along a spectrum

Plant-based End products produced Cultivated
end products via fermentation end products
v v

Plant-based Fermentation-
derived

End products that contain ingredients

from anether pillar (e.g., flavoring, protein, fats)

Fermentaticn-derived Fermentation feedstocks Fermentatien-derived
enzymes to improve plant in the form of waste off growth factors
protein functionalization takes from cultivated for cultivated
or coagulation or plant-based systemns meat production
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