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

Our work spans three areas:

Science and Tech
Advance foundational,
open-access research
across alternative
proteins
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Corporate Engagement

Partner with companies
and investors to unlock
funds, innovation, and
scale

g
gf,

g fostr
gf,
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We are a force multiplier, bringing
the expertise of our 200+ staff across
our six regions to the rest of the
world

Policy

Work with policy actors
to secure support for
R&D and ensure
regulatory clarity




As countries get richer, they eat more meat

Meat and fish
consumption

(kg/capita/
year)

Global meat and seafood consumption and relationship with GDP
per capita, by country (2017)
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Source: FAQ, retrieved from Qur World in Data (2022)




The world cannot decarbonise without alternative proteins

Global climate targets with full decarbonisation of all non-food sector emissions by 2050
but business-as-usual food sector emissions

Cumulative
emissions
(Gt CO2¢)

2,000
1,500

1,000

1.5 degree, 67% chance == ==
® Food business-as-usual

Source: GFI analysis based on supplementary data files from Clark, M. A. et al. (2020)

1.5 degree, 50% chance 2 degree, 67% chance

® Non-food decarbonisation

J)

Even if fossil fuel emissions
were immediately halted,
current trends in global food
systems would prevent the
achievement of the 1.5°C target
and, by the end of the century,
threaten the achievement of the
2°C target. Meeting the 1.5°C
target requires rapid and
ambitious changes to food
systems as well as to all non-
food sectors.

Clark, M. A. et al. (2020)
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Protein diversification

Plant-based

credit: Meadi
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Alternative proteins: technology development stages

Plant-based meat

C_ ‘ ) Alternative
Fermentation / ° ety f?;::: :::I
' products

Cultivated meat




Plant-based meat: technology development trends

Plant-based meat

CROP DIVERSIFICATION

Industry R&D efforts
into crop
diversifications:

Enhancing production
scale for plant proteins:

Sidestream
valorisation continues
to gain traction.

Source: 2022 Plant-based meat state of the industry report

INGREDIENT
OPTIMISATION

Alternative fat:
PrimeLock+, OlePBM,

omega-3 encapsulation

Clean label binders:
citrus fiber, protein-
based hydrogel.

PRODUCT OPTIMISATION

Novel texturisation
methods: new
extrusion design, 3D
printing, fiber spinning.

Nutrition: 2022
literature review of 43
studies shows PBM
health benefits.




Fermentation: technology development trends

" 0O

Fermentation ®

.

TARGET SELECTION & BIOPROCESS
DESIGN FEEDRROCE DEVELOPMENT

Using Al/ML to find

) Waste conversion: Process monitoring
novel functional : .
: Lignocellulosic and control: ML control
proteins for food and e
: : cellulosic biomass processes
strain design
Egg white, dairy, iron- Sidestream: date,
binding proteins molasses, potato Improvement in
precision fermentation scratch processing cultivation mode
improvement water
Alternative fat Downstream

. : Gas fermentation: S
productions via patents from Solar processing: fungal

mlcro_algae and Foods & Air Protein blomas_s, proteins, lipid
oleaginous yeast extractions

Source: 2022 Fermentation state of the industry report
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Cultivated meat: technology development stages

Cultivated meat

CELL LINE CULTURE MEDIA REGULATORY
DEVELOPMENT OPTIMISATION TiSstE FORMATION APPROVAL
Immortalised cell line Albumin is identified as Using mes CT_Sf.a”S o Egg‘lgrEeEr‘“ghts ]
from Atlantic mackerel the key cost driver for 2D e RO QOIS a_n
l e the yellow croaker GOOD Meat cultivated
musclie media in new GFI report :
cells chicken

Albumin isolation from
various plant seeds
show promising
alternatives

Believer Meats x HUJI: Comprehensive research article
on cultivated meat production with chicken cell lines in
a stirred-tank bioreactor @

Source: 2022 Cultivated-meat state of the industry report,, FDA inventory of completed pre-market consultations for human food made with celtured animal cells




12

Industry collaboration

v AW
: ZANE v = .
@ SEEUN KraftMeinz 7t ABInBev &333”‘" @Tysun (JIBS) Ca’y,” Smithfield (Hogmel)
PEPSICO Nestle

CPG Companies Meat Companies

Investment o 0 e ( Q (Q
Acquisition ° ° (o
Partnership o Q Q | ° o

Manufacturing
"andR&D © © @O © o W o o o

@ Cultivated meat Fermentation @ Plant-based @

Source: 2022 GFI state of the industry report




The global alternative protein sector has made huge progress

Summary timeline of the global alternative protein sector

% growth
Ssafes B Global private investments Global plant-based meatsales @ Year-on-year sales growth (%) 40%

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

More private capital is invested in the year of 2020 than in the entire sector’s history

Year-on-year sales rise by 16 percent in 2021 after record 34 percent growth in 2020

Private investment drops as capital markets wane, but governments triple y-o-y funding @




Global alternative protein forecast

Credit Suisse
A.T. Kearney (High)

o
$1,1008 $1,1118

$1,0008

$B00B Credit Suisse (High)
$263B
e Blue Horizon Credit Suisse
- $2908B (Low)
Jeffries (High) $5558
$470B

Synthesis Capital*
$1548 | W
£4008B ,

Euromonitor Barclays | . BCG
$6B ‘MOB ‘ . \ 32908 o Jeffries (MedlUfH)

| TR $2408B

EY-Parthenon * : Credit Suisse (Low) . Jeffries (Low)
$1158B - $88B $908B
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2025 2030 2035 2040 2045
Year Released: & 2019 2021 @ 2022
Source: GFI synthesis of multiple reports.

*Some forecasts projected share of the total meat market rather than the industry size in dollars. For those forecasts, we estimated
the dollar size of the alternative protein sector using EY's forecast for the total 2030 meat market.
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State of APAC'’s alternative protein sector

2021 2022 % growth (2021- APAC as share of
(USD miillion) (USD miillion) 2022) global (2022)

Public
funding

Private
funding

% plant-based brands
' launched by major
' incumbents

B scctor-dedicated @8

|\ sector research || | e
] | shared facilities

startups
" publications

To date:

Sﬁ_
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All-time and 2022 sector private investment (2010t Q1-2 2023

COUNTRIES /REGIONS

Sz . IS« T B
S * " ( * .

e W
MAINLAND SOUTH HONG KONG

2
SINGAPORE CHINA KOREA SAR JAPAN OTHER

$132M

$399M

Alltime
investment

Key 2022 Sﬁ

only

Sowrce: ! Analysis of Pilchbook data. Nofe data only includes deals with disciosed amounts and is only a partial view of 2023 (up fo Q2) ¢ Includes ofher countries for which investment data exists, in this case Indonesia and the Philionines



Sector research E
publications @@ “0 % 000

There have been 400+ alternative M

protein-related research publications in

APAC since 2020." About a third of these THAILAND JAPAN

were in Q1-2 2023. China has carried out @o 1 o : : : __________________ @o 32 o

the most research for each pillar.

Singapore has three of the region’s five Most

most active research centres, followed by | projects xeeem
Australia.

Maost -
pro;ecfs UIRAPN "?

1t Ubavimiaty i T

SINGAPORE INDONESIA

Q0 =00 AN Wt ©00:0
Most active research centres # projects 5
Most 7 Maost o
(A g ProjeCts’ e
w and Research e, — ——
MALAYSIA AUSTRALIA

000 ------------------------------ D020

Maost
nrofects:

Most (8
nrofects

UNIVERSITY

& N US . Plant-based . Fermentation Cultivated . Cross-pillar GFI grant

Matignal University
af Singapare

] NANYANG
= TECHNOLOGICAL
UNIVERSITY

\\_,/ SINGAPORE
Sowrce: ? Based on fargeted word search across muifiofe publication search engines. May omit capture publications outside of ihis tameled word search and
industry RE&ED publications. For China, onfy 2022-23 publications are included.




APAC is home to 200+ startups

L
Cumulative number of APAC startups by alternative protein pillar Share of APAC startups by country/region and alternative protein pillar
# total
companies

250 e

Plant-based 11% SRS 15% i 7%  17% 130
200 ;

Biomass . g
fermentation 39% 6% 6% 22% 2 11% 11% 18
150 —
recision e
fermentation 7% 9% St 18% 11
100 78
59 Plant molecular
* : 100%
50 + a0 101 f2g gei farming
46 61 | T
0 Cultivated 33% 15% 22% 9% 1 2% 7% 46
2017 2018 2019 2020 2021 2022 |
B Cultivated | Fermentation Plant-based

B Singapore Thailand [ Japan [ South Korea Mainland China

. Australia New Zealand Other ‘41\.P1f3uc2

@

Sowrce: ' GFf company database as of Q2 2023 Exciudes affernative profein brands faunched by corporates
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If barriers are resolved, consumption can significantly increase

L]
How often would you choose plant-based meat if all your concerns
2 (o) 2
ENTHUSIASTS were resolved? (% respondents)
What would make you eat more plant-based meat o
(1]
products? (Rank up to 3)" 19%

[ OFTEN ]
Skeptics Rejectors Novices Curious Expanders Enthusiasts EXPANDERS '///

e

CURIOUS
34%

Was more nutritious LA

f

%

Is more available when shopping [ERELA 32%
OVICES V4 28%
0 ‘v-,’

SOMETIMES
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m
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»mm (U o= -
(€ & * i RARELY/NEVER
' JE— '_ SKEPTIC

8%@

 J

Source: ! All respondents (n=5,971) except those who said they would not eat any, or unlikely to try (n=279); 2 All respondents (n=5,971)



To get consumers on board & stay within 1.5 degrees limit,

$10.1B is needed in annual public funds
]

Gap between actual and estimated public funding needed to unlock the full benefits of
alternative proteins for meeting global 1.5°C climate targets

USD bn/year
12.5

10
7.5
5

2.5

/

74 172 538,
94!

(=]

- o) a1
0 LR R e _-“‘AI_—

Pre 2020 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
f—% f—%

Actual public sector investment Estimated annual public investment to achieve 1.5°C targets

® Annual need - R&D Annual need - Commercialisation APAC public funding [ Rest of world funding

Source: ' Based on estimates in the Global Innovation Needs Assessments (GINA) on protein diversity, with amendments made to the 2020 starting year forecast to account for the funding shortfall in the years 2021-22 as per the
estimated need. A growth rate is applied to assume gradual increase of funding. Dotted line indicates transition to level of estimated funding needs.
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Alternative proteins are underfunded as a climate solution
L

% of global GHG emissiong? «—— ———> % of global climate financing (2020 average)”

ENERGY

£ $658B

24%
TRANSPORT

56 GT
CO2-eq

15%

BUILDINGS

of climate financing goes to alternative proteins?

gfi
Source: ' Based on (PCC for aif sectors; meat produckion share from Poore and Nermecek (2021). 2 Basad on most recent sector-specific datasets from Climate Policy initiative. Financing for "other' and "unknown' cafeqories are exciuded. Waste- '

reiated/ICT categories are qrouped under "industy’. 3 Figures are fowear-hound eslimates—high-end esfimales for AFOLU is 37 percent and meat production 17 percent 4 Figures for affernative profeins from GFf analysis of policy and Pilchbook data.
[
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Thank you!

Wasamon Nutakul
WasamonN@gfi.org

credit: Green Rebel
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Plant-based meat: facilities

O—
O

® Improved Nature

Unknown

® ADM
Estimated 2025

Purefield Ingredients
2022

Next Gen Foods
2022

Source: 2022 Plant-based meat state of the industry report

® More Than Protein

Ingredients
Estimated 2025
Merit Functional
Foods Corp

2022

Lactalis Canada
2022

Umiami

Unknown

® BENEO

Estimated 2024

Estimated 2023

Nestlé (Garden
Gourmet)
2022

NUTRIS
2022

® Latnmannen
! Estimated 2026

—® Unilever Switzerland /
Alphorn Venture Partners

25

® 2024+
® 2023
2022

—® Swees Plant

Based Foods Co.
Estimated 2023
® Eat Just
Estimated 2024
Cremer Sustainable
Foods
2022
O @ — ® Australian
Plant Proteins
07 Estimated 2034
Naturli’ Foods
Symega Food 2022
Ingredients
2022 O Harvest B
2022
BVeg Foods
2022




Fermentation: facilities

® Superbrewed
Food
Estimated 2024
 Nature's
Fynd
2022
—® @
® Culture
Biosciences
Unknown onl.;:rn
. Perfect Day
2022
The Better
Meat Co.
2021
- Pow.bio
2020

Source: 2022 Fermentation state of the industry report

-/ Mycorena
MyForest a2
Foods O Solar Foods
2022 @ Estimated 2023
Motif < NextFerm
Foodworks | Estimated 2023
Sa @ Naplasol
2023 Q—l
" ENOUGH
0
] s @ Change Foods
- ;he Protein | gqtimated 2025-2026
2;::' - # Mycotechnology

Estimated 2025

26

® 2024+
12023
.12020-2022

© Brevel (2 facilities)
Estimated 2023 & 2025

C ' Asia Sustainable

Foods Platform
Estimated 2023

© ScaleUpBio (2 facilities)
Estimated 2023




Cultivated meat: facilities

® 2024+
® Gourmey W
, Estimated 2024 2017-2022
® BlueNalu
% ® Steakholder Foods
Estimated 2027 Estimated 2023 P
® GOOD Meat - e Forge
The Cultivated B. Mosa Meat : .
(Eat JUST) 2022 2025 Estimated 2023 » Esfil:‘:':::;oza
Estimated 2024 NoE The Cultured Food
Finless Foods 2:3'2 bt Innovation Hub ® GOOD Meat
2022 " 2022 [Egt JUST)
Orbillion O ? o8 ©—! | Estimated 2024
2022 Believer Meats S Poisan Shiok Meats
Mission Barns ST BiotechFoods Estimated 2023 e
2022 2022 Aleph Farms : Esco Aster
BlueNalu 2022 e CDMO facility
2021 2017
Believer Meats
UPSIDE Foods 2021
Supermea T,
Wild Type 2020
2021 Vow Foods
2022

Source: 2022 Cultivated-meat state of the industry report
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Connections between alternative protein pillars

Plant-based
sidestreams

Plant-based ingredients Fermentation- & waste
derived as feedstock
enzymes
Alternative
Fermentation- =
. . rotein
Fermentation eiier pr
ingredients finished
products
Fermentation- Cultivated
Cultivated ingredients derived meat
growth factors production
waste as

ecdstoc




