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Kline’s services align with the requirements of our clients with a full range of services to provide insight,
enhance competitiveness and achieve long-term growth
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The “Biotics” Universe

PREBIETIC
“BIOTICS” DEFINITION .

. “Probiotics are live microorganisms that, when administered
in adequate amounts, confer a health benefit on the host.”
Key probioticngredints: Bacil;
PROBIOTICS “Live microorganisms may be present in many foodsand  Bfdobactei; Loctobacl Steptococcus and
but only ins wi ) g
ntieally -
called probiotics.”
Key prebiotic ngredients: Inuin, FOS, GOS,
IMO, X05, HMO and other emerging prebiotics
e Prebiotics are defined as a is selectiy S
v
oligosaccharides (pecic-oligosaccharide and
Sopbean-oligosoccharide)

Postbiotics are non-viable microbes (whole or
Proposed on ofinarimate el compen or without microbial
iy Microbial metabolites are important
components of postbiotics however,on their
own they should be referred os cellfree
supernotant.

BIOTICS
L
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PREBISTIC
WHAT IS THE MICROBIOME? o

* The human MICROBIOME refers to the genome of all microorganisms living in our bodies. The exact characterization, function, and
interaction of microbiota with the host body are unique to each of us. A deeper understanding of the role the microbiome in the body
is a vitally important research area for the development of various therapeutic solutions benefitting both physical and mental health.

“Biotics” have the potential to optimize our
individual microbiome, which could have a
range of health benefits including:

The microbes that compose the human
microbiome are primarily concentrated in
seven regions of the body:

Gut Health Immune Health

« Stomach
* Nose
+ Mouth Skin Health Cognitive Health
* Lungs 3
« Skin . e D

Metabolic Disorders &  Infectious Diseases
« Colon Obesity >

Sexual organs

Each region has a unique composition of Intimate Health
microbes, which is unique to the individual )
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PREBIETIC
BIOTICS MARKET SIZE, GROWTH AND SEGMENTATION i -

Global Biotics Ingredient Revenue Forecast, Global Prebiotics Ingredient Market Segmentation, 2022 >~sg
3022-2030 U 2022 Market revenues -> ~$8bn
o - >5% growth > >$12bn by 2030
o -y wose
g son £ Roughly split between pro and pre-
& biotics, with postbiotics an
< 4 emerging niche
i o
s e fe APAC leading region overall, but NA

fastest growing

Hesth Cim Functional F&B leading application,
e closely followed by Supplements

e Dominated by Gut Health claims,
e but increasingly linked with
o immune and other health claims

o2

PREBIETIC
TOP THREE BIOTICS MARKET MACRO GROWTH DRIVERS .

1. HEALTH AND WELLNESS MEGA TREND

l

3!2;2?,3.2 y 9 2. SCIENTIFIC
AWARENESS UNDERSTANDING
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PREBIETIC
SCIENTIFICALLY DEMONSTRATED BENEFITS OF BIOTICS o

* Gut and immune health are the key areas of focus for consumer and research and clinical studies

Number of Research Publications “Biotics”, Global, ~ Gut Health %
20122022 Recent developments: Studies have found modifying gut
s have fou
© microbiota impr
individual’s overall health with strong evidence in treating gut-
50 related diseases such as BD.

* Immune Health

"o - Recent developments: Studies have found a strong relationship
between the microbiome and the development of host innate and
3m i . Clinical trials withir

pt
has witnessed strong growth in the last few years.

* Other Benefit Clusters
Cognitive Health: Increased focus on gut-brain axis and role in
stress, sleep and cognition
Intimate Health: Growing research focus on UTIs and women's
reproductive health
Cartietedth  ~lritimate Hat Weight Management: Studies are assessing the role of “biotics” in
wa e ment weight loss and obesity

D5 DB DY B

Hedth —Inm ineH
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PREBIETIC
BIOTICS COMPETITIVE LANDSCAPE : .

& i O XY
£¢ i~ Aragensc ngredion 5%
$ " %
&5 b - 3 X
§§ Gnosis Dramo s () Sensus %
EoTER bened -
Kanexa Closeaot®
Gatam
. Cargill & anoErson
novozymes Arer
é ADM —
\ Market leaders
o I “PBrer v Present in all categories
P
ADZRE -y,
Postbiotics Manufacturers
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Prebiotics Market Deep Dive: Scope

PREBIOTIC DEFINITION AND INGREDIENT CATEGORIES

A substrate that is selectively
PREBIOTICS utilized by host microorganisms
conferring health benefits

| I

Carbohydrates Ctherlenthasad Phytochemicals “
Fibers
e Polyacehares

Inulin Lactulose Beta-glucans Polyphenols

HVO
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THE THERAPEUTIC BENEFITS OF PREBIOTICS

1,000 of species of bacteria live in the gut
‘microbiome and each plays a different role in our
health, it is important they are fed appropriately.

me bacteria are associated with disease;
however, others are important for the immune
system, heart, weight, and many other aspects of
our health.

9 955% of our microbiota are inthe gastrointestinal
tract, and everyone has a unique gut microbiota
just ke afingerprint.

@ Prebiotics area source of food for
the ‘good bacteriain the gut. Upon
feeding these beneficial bacteria, support the

immune function, mineral availability and
absorption, as well as influencing cardio-metabolic
health.

@ Fermentation of prebiotics by gut microbiota
produces Short-chain Fatty Acids that include lactic
‘adid, butyric acid, and propionic acid.

PREBISTIC

THERAPEUTIC BENEFITS

00V OO0

Several completed and ongoing studies link benefits of
prebiotics to the immune system

Improvement in Irritable Bowel Syndrome (IBS)
Improvement in Crohn'’s disease

Combil
viral vaccines

05)
dermatitis and eczema

development in infants

10g of inulin per day for 3 weeks reduced Hepatic
i is and plasmatri i
GOS reduced High Density Lipoprotein (HDL) levels
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PREBIOTIC INGREDIENTS GLOBAL MARKET SIZE AND GROWTH

Global Prebiotics Ingredient Revenue Forecast
2022-2030

800

Growth rate of 8.

Expected to reach >€7bn USD by 2030

2022 global prebiotic ingredients market -> $3.8bn USD

, faster than overall biotics market

PREBISTIC

Demand greatest in North America, which is als
predicted to be the fastest growing region

Revenue Share by Region, 2022 (inner) and 2030 (outer)
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PREBIETIC

COMPETITIVE LANDSCAPE OF PREBIOTIC INGREDIENT MANUFACTURERS

Prebiotic Ingredients Value Chain

Top 10 Competitors, 2022
FrieslandCampina

IFF

BeneoGMBH

Ingredion

Kerry

Chr Hansen (Novozymes)
DSM-Firmentech

Kemin Industries
Lesaffre

Fonterra (NZMP)

Global prebiotics market appears highly fragmented, but High degree of differentiation by ingredient, region and
health benefit means degree of competitive rivalry remains low

Industry is currently consolidating, therefore its expected that this will change as more of the key players join forces
and begin offering wider offering options
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PREBIOTICS MARKET OVERVIEW BY INGREDIENT

CAGR  Top Format

Revenue by Ingr

Supplements

Baked Goods

e r .
ro I :
lactulse
HVIO F
200 202 Infant Formula

Top Benefit

Gut

PREBISTIC

Key Market Participants

iff R e

R |

amtimencnme . xEme i2n0
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PREBIOTICS MARKET BY END APPLICATION

Global Prebiotics Revenue Share by End Application, 2022

Supplements
35%

PREBISTIC

The breadth of use of prebiotic
ingredients in different types of
food and beverage products
broad

Dominant applications for
prebiotics are dietary supplements,
infant formula, baked goods, and
snack products

The dietary F&B, especially the
snack segment is expected to
witness the greatest growth durin,
the forecast period

16

PREBIOTICS MARKET BY HEALTH BENEFIT

Revenue Share by Health Claim, 2022
Heart Health
% .z

e
Brain/Cognitive
e Other

e 1%
i [ camtimanich e KEBI

Management & o=

@
T
18% #*
o bened 37 a
o maich o KB Health/Digestion
Do B2 O i, 4%

Gl Health is overwhelmingly the
most common health claim used to
promote prebiotic-containing food
products and is very crowded space
from a competitive point of view

Thisis followed by weight
management/other metabolic
benefits, adult immunity, and baby
immunity

Immunity claims is expected to see
the fastest growth in coming years

aKline
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Prebiotics Market Deep Dive: Trends

KEY TRENDS 1: CONSUMER HEALTH FOCUS AND GROWTH IN PREBIOTIC AWARNESS ARE DRIVING ~ PREEISTS
INCREASED ADOPTION ACROSS ALL INGREDIENTS, FORMATS AND BENEFITS

* Growing and aging population

* Proactive health management increasingly important, both for physical and mental health -> increasing the potential population who
would take prebiotics for without an existing condition

* Improved perception of fiber and recognition of the fiber gap

* Increased awareness of the role of the gut microbiome on our overall health and how pro- and prebiotics can improve health

* Growing incidence of chronic conditions such as gut diseases, heart problems etc -> increasing the potential population who would
benefit from prebiotics to treat an existing condition

* Consumer Health Priorities:

© mmune E
Digestive
© Mental wellness

@ Health aging (to ensure a good quality of life until as late as possible)

“30g of fiber recommended each day, with 5g prebiotic, in the UK it
s estimated that <10% of the adult population are getting that”

British Dietetic Association

> Combination of these trends leads to increasing adoption and will to pay, although increasingly also want value
for money

‘ aKline
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KEY TRENDS 2: BROADER FOOD & BEVERAGE CONSUMER TRENDS HAVE A STRONG SYNERGY WITH ~ PREEISTIS

PREBIOTICS; THIS LINK CAN BE USED TO FURTHER DRIVE PREBIOTIC ADOPTION

Convenience Taste
Macro
_ Food &
Sustainability Plant-based
Beverage
Trends

Fat, salt and

sugar reduction Natural/Clean label

> Many prebiotic ingredients are a good fit with these trends, which can be highlighted by ingredient manufacturers and product
to promote their products and further drive ion of prebiotics

‘ aKline
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KEY TRENDS 3: DIGITAL TECHNOLOGIES ARE IMAPCTING HOW AND WHERE CONSUMERS GAIN PREBISTS

INSIGHT AND PURCHASE INGREDIENTS, WHICH WILL IMPACT FUTURE MARKETING STRATEGIES

+ Next generation consumers (Gen Z and Gen Alpha, 40% of
global population by 2040)

influence of social media (5 billion users by 2030)
‘Immersive’ experiences (experience as a factor in the
purchasing journey)

Omnichannel enabling ‘Consumption Now’ models
Rise of Autonomous Delivery Systems is facilitating this

IMMEDIATE CONSUMER

Rise of Digital Health, Wellness and Well Being Solutions is facilitating
the proactive health management and precision nutrition
Technology is enabling traceability of ingredients and production
processes

Evolving Consumer Sustainability Mindset

INFORMED CONSUMER

'CONSUMER BEHAVIOURS ARISING FROM
THE “DIGITAL AGE”

% AS technology and digital living gives rise to different types of consumers, prebiotics companies need to consider what they are
producing, how they are producing it and how they are engaging with consumers .
aKline
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Prebiotics Market Deep Dive: Opportunities

PREBIOTICS OPPORTUNTIES CAN BE FOUND IN INGREDIENTS, BENEFITS AND FORMATS, BUT ARE PREBIETIC
ALL UNDERPINNED BY THE NEED FOR STRONG SCIENTIFIC BACKING AND CONSUMER EDUCATION
e * INGREDIENTS
o, %z
A7) - peneriTs w O
z 5
wo
-~ B3 22
“~« [T *© FORMATS =8
E “48% of consumers across all age groups are aware of prebiotics.. only 8% of Gen Z
S TS R T e R e G T
.
0 @Kline
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PREBIOTIC INGREDIENT OPPORTUNTIES INCLUDE NOVEL SOURCES, BROAD INGREDIENT

PREBISTIC

PORTFOLIOS AND PRODUCTS WITH COMPLIMENTARY COMBINATIONS OF INGREDIENTS

INGREDIENTS

New prebiotics from novel sources

Develop a portfolio of ingredients, to cater
for product manufacturers who want a one-
stop shop supplier who can support them
to offer a range of different product
offerings

Opportunities

Complimentary combinations of ingredients

Personalized/precision solutions

e

Access to raw materials

Investment in new processing
technologies

M&A and partnerships (horizontal and
vertical)

Requirements

Examples of Recent Novel Prebiotic Ingredient Launches

4 Offers wholefruit derived prebiotic ingredient
£ " Livaux®, which has been diinically studied to improve
Anagenix
185 and IBD related symptoms
Launched GOFOS, a FOS derived from beet sugar
Galam  that not only offers gut-health related properties,
but also sweetening power of p to 30%

Offers potato-derived resistant starch ingredient,
Solnul™, upcycled prebiotic ingredient for gut

L 2

E “729% of consumers prefer a product indluding a
combination of pre- and probiotics”
FMICG Guru's

aKline
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PREBIOTIC HEALTH BENEFIT OPPORTUNTIES ARE LIMITED IN MORE MATURE MARKET SEGMENTS ~ PREEISTIS
SUCH AS GUT HEALTH BUT DIFFERENTION IS STILL POSSIBLE IN OTHER SEGMENTS

BENEFITS

Gut Health is increasingly more competitive

Cognitive health/mental wellbeing and
immunity areas still need more clinical
research

Differentiation still possible in other
therapeutic areas such as heart health and
other cardio-metabolic health

.

Portfolio expansion into ingredients
targeting new health benefits

Opportunities

Clinical trials

Consumer education

Requirements

aKline
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PREBIOTIC FORMATS OPPORTUNTIES TAP INTO CONSUMER TRENDS AROUND PHYSICAL AND PREBIETIC
MENTAL HEALTH, AS WELL AS THE DESIRE FOR CONVENIENT, TASTY AND NATURAL PRODUCTS

FORMATS

* Food & beverage segments to remain the

g largest application as these products are

B seen as more “natural” by consumers

€

g Categories that offer convenience growing

g fastest

& * Clinical nutrition, gummies and skin health
applications also offer opportunities

£ Networksand partnerships with clients

g across multiple application segments

@ * Strong distribution networks to serve all

- lobal regions

g g g

Recent Product launch by gut health food brand Bio&Me

« The product and brands ticks the box for several consumer
trends:

v Single-serve portions for convenient, on-the-go
consumption

+ No added sugar

¥ High protein

v Natural (no artificial sweeteners, thickeners or emulsifiers)

 Scientifically-backed

v Sustainable, B-cert company

 Prioritize consumer education

aKline
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Prebiotics: Scope, Trends and Opportunities
Key Takeaways

KEY TAKEAWAY: THE PREBIOTICS MARKET COVERS A BROAD SPECTRUM OF INGREDIENTS, WHICH WILL GROW STRONGLY  PRE éu‘.nc‘
IN COMING YEARS, MAINLY DUE TO THEIR LINK TO HEALTH BENEFITS. COMPANIES WITH THE RIGHT PARTNERSHIPS, CAN
CCAPTURE GROWTH OPPORTUNITIES, PARTICULARLY IN THE LESS CROWDED INGREDIENT, BENEFIT AND PRODUCT SEGMENTS.

Opportunities

Scope

Prebiotics it into the broader scope of
biotics and encompass a broad
portfolio of ingredients, united under
the ISAPP definition

Thanks to >8% growth rate, the market
could reach over €7bn USD by 2030

Each ingredient has a unique profile in
terms of i regional split, health
benefits, product format and KEY
competitors

Inulin and gut health are the most
mature and competitive segments,
whilst HMO is likely to be the fastest
growing ingredient

ﬂ Trends

* Strong growth is underpinned by
growing consumer awareness and
improving perception of prebiotics and
their health benefits

Ingredients and products can be linked
to several key consumer health and
F&B trends

Digital technologies are changing the
way consumers access information and
purchase products, which needs to be
considered for future consumer
interactions

Opportunities have been identified in:
— Ingredients
—  Benefits.

—  Products

To realize any of these opportunities,
strategic partnerships are likely to be
important

All growth opportunities will be
underpinned by increased scientific
evidence base and continuing
consumer education/communication

aKline
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Kline is a worldwide consulting and research firm dedicated to providing the kind of insight and knowledge that helps companies find a
clear path to success. The firm has served the management consulting and market research needs of organizations in the agrochemicals,
hemicals, materials, energy, life sciences, and consumer products industries for over 60 years.

@& www.klinegroup.com

10 Waterview Bivd, Suite 102,
Parsippany, NJ 07054

+1-973-435-6262

+1-973-435-6291

Followuson @ @ @

Thank you for listening today. Any further questions, please contact:

Dr Elizabeth Thundow
VP Consulting, Kline

elizabeth.thundow@klinegroup.com




