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Low-Calorie Sweeteners

Client Background & Requirements

The client, operating within the FMCG industry, has recognized the increasing consumer shift toward low-calorie and sugar-reduced products.
In response, they were seeking insights on how to effectively incorporate low-calorie sweeteners into product formulations. Their focus was on
identifying next-generation sweetening ingredients and the innovative technologies behind them, aiming to match or surpass the taste,
texture, and functional properties of traditional sugar in various food and beverage applications.

Following were the key requirements:

« Latest innovations or breakthroughs in low-calorie sweetener ingredients, processing, and product applications
« Comparison of sweetener alternatives in terms of functionality and sensory experience

« Problem solved by the recommended solution

+ Leading Players & Emerging Startups in the space

« Main consumer segments and their preferences

- Key opportunities/gaps for investment

- Challenges faced and Strategic Implications
Research Methodology
Benefits to the Client . Conducted secondary research

on Company’s Official Websites,

+ The client was informed about the latest ongoing innovations. Blogs, News Articles,
« The client was briefed on various solutions designed to address a range of challenges. Crunchbase, Factiva, Annual

« The client was provided with an overview of key competitors and their market reputations within the industry. reports, White papers, etc.

+ The client was informed about the primary consumer segments and their respective preferences. « The study was further executed
« The client was provided with an analysis of the technology's strengths, weaknesses, and emerging trends. by information from patents &

scientific journals from paid and

« The client was briefed on future-proofing strategies derived from the analysis. publicly available databases.

+ The client was informed about the most optimal solution that best aligns with its requirements.
« The client was provided with actionable insights.
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Executive Summary
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Dominance of Stevia,
despite Market
Saturation

Underserved Market -
Southeast Asia

Potential of “"Next-
gen” Sweeteners and
Protein Sweeteners

Rising importance of

|
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Identifying growth strategies
based on products and markets

)/

Threat of New Entrants

« Develop consumer-
facing marketing arms
or acquire DTC brands
with high engagement.

Precision
Fermentation

Strategic implications

Bargaining Power of Suppliers

« Diversify sourcing regions and

invest in agronomic partnerships.

- Backward integrate or
collaborate with producers (e.g.
licensing fermentation tech).
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Industry Rivalry

« Move upmarket with IP-
backed formulations.

» In case of market saturation -
expand into emerging markets
with sugar taxes or new
regulatory frameworks
creating demand.

/Why Stevia to remain the first choice of low-
calorie sweeteners manufacturers ?

NATURAL SOURCE + SWEETNESS +
THERAPEUTIC PROPERTIES + NO CALORIES

Southeast Asia, an underserved market for low-calorie
sweeteners due to strong cultural preferences for
traditional sweeteners, limited consumer awareness,
regulatory hurdles, and price sensitivity.

Next-gen and Protein-based sweeteners hold significant
potential due to their clean-label appeal, health benefits,
and ability to mimic sugar's taste, catering to the

growing demand for healthier alternatives.

Precision fermentation is gaining importance by enabling

effective sweeteners with enhanced taste profiles.

Bargaining Power of Buyers

* Suppliers must invest in R&D
and application support to
remain relevant to major
buyers.

+ Co-development deals

\the production of high-quality, sustainable, and cost-

Threat of Substitutes

« Invest in taste-masking
technologies

+ Develop multifunctional
sweeteners (sweet +
prebiotic)
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Introduction

What are Low-Calorie Sweeteners ?

Sugar substitutes that provide sweetness but contain significantly fewer calories than regular sugar, or
none. They are often many times sweeter than sugar; i.e., only small amounts are needed to achieve the
desired level of sweetnhess.

While there is no specific universally defined "calorie limit" for low-calorie sweeteners, the
key characteristic is that they should offer a significant reduction in calories compared to
traditional sugar, which contains about 4 calories per gram.

[ Natural Sweeteners
Taste and Aftertaste: Some natural low-calorie sweeteners, like stevia and monk fruit, can have an
aftertaste that is bitter or metallic. This can make them less appealing in certain foods or beverages.

Rare Sugars
Cost: Allulose is an ingredient that has been known for decades, but current production methods rely on a

< relatively costly enzymatic process.

Major Challenges

Artificial Sweeteners
Adverse reactions in some consumers: Changes in the gut microbiota, leading to glucose intolerance.

Market Perspective
Production complexity | Scalability | Blending and formulation issues | Innovations (Hardly new names) |
\ Cultural and regional preferences | Competition from natural sweeteners | Market fragmentation

. = .
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Introduction

Natural Artificial Rare Sugars Protein Sugar Alcohols Synthetic
Sweetener Sweetener Sweeteners (Polyols) Carbohydrate
- Stevia « Cyclamate + Allulose * Monellin + Mannitol  Polydextrose
« Monk Fruit + Aspartame « Tagatose * Mabinlin « Maltitol « Inulin
« Neohesperidine « Acesulfame K * Thaumatin « Erythritol
- Yacon Syrup - Saccharin * Curculin . Xylitol Note* - Synthetic carbohydrates are
+ Sucralose : Pentadin . Tsomattco rot typicaly used o5 5 swectener i e
. + Brazzein . :
Neotame « Miraculin Sorbitol are, but they have mildly sweet taste
+ Advantame and provide very fewer calories.
Calorie Count
45 4 4 4
c 4
G 3.5
o 3 24 25 26
825 2 2
w 2 1.5 1.5 1.6
215 1
° 1
© 0.4
05 90 o o o o o o o o o o o o 02 IIII
0 |
R 2 S R O T S-S Y R N R s S OV ' S R SN
5 \3‘@ & S © & & & & E & & &S & & @ &
2 N K C 9 2 ) 2 < N N\ & 2 & ) ) O
N C N O e > N
Q\Q \(\@@Q (7\ @c)\} %’0 @\} % vbA Q\ A% ) @ Q} o\\\b A Q\ ’boo ,\’60 ?(?Q @ ,{(\,b
& v R <
K
Sweetners

Copyright 2025 | Ingenious e-Brain | All Rights Reserved




Sweethess Index

Natural Artificial Protein Synthetic
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Note: The above charts depicts sweetness comparison considering sucrose as standard
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PESTLE Ana IYSiS (Macro-Environment Risk & Opportunity Assessment)

| Environmental

The UK government
plans to expand the
sugar tax to include
milkshakes and
similar treats

Strategic
Implications

Early adopters of
reformulation or
already low-sugar
brands may gain
market share

Although allulose has
been known for
decades, its current
production depends on
a relatively expensive
enzymatic process

Strategic
Implications

Strategic opportunity
for innovation and
partnerships with

biotech firms to
optimize production
efficiency
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Consumer preferences
are shifting toward
plant-based, clean-

label sweeteners over

artificial ones

Strategic
Implications

Develop product lines
using certified non-GMO,
organic natural
sweeteners and
highlight sustainability
credentials

Precision fermentation

enables biosynthesis of

sweeteners with better
taste and scalability

Strategic
Implications

License biotech

innovations or form joint
ventures with synthetic

biology startups to
leapfrog into next-gen
sweeteners

EFSA and FDA are
tightening regulations
on Acceptable Daily
Intake (ADI) and
requiring updated long-
term safety studies

Strategic
Implications

Establish a policy

monitoring & compliance
strategy consultants to

track regulatory
developments &
proactively adjust

product formulations to

meet evolving global
standards

Stevia offers a
sustainable
alternative to sugar,
producing just 10%
of the associated
greenhouse gas
emissions

Strategic
Implications

Facilitates entry
into markets with
carbon labeling
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Porter’s Five Forces Model analyzing industry competitiveness and profitability potential

THREAT OF NEW ENTRANTS(Moderate)

« Barriers to Entry: While R&D and regulatory approval require significant investment, the market is increasingly
open to small players, especially in the natural/plant-based segment.

- Large food & beverage brands often have long-term supply contracts or co-development partnerships, making it
hard for new players to break in.

A4

INDUSTRY RIVALRY
High

BARGAINING POWER OF BUYERS
High

BARGAINING POWER OF SUPPLIERS
Moderate to High

+ Consumer Awareness & Preferences:
End consumers increasingly demand
healthier, natural, and non-GMO options—
shifting power to those offering
transparency.

B2B buyers: Large-scale food & beverage
companies (e.qg., PepsiCo, Coca-Cola,
Nestlé) who incorporate sweeteners in
mass-market products.

Many suppliers exist for common
ingredients; however, unique natural
sources (e.g. monk fruit especially grown in
China) increase dependence.

Biotech startups with exclusive strains or
fermentation pathways can command
premium pricing for novel sweeteners.
Suppliers of precision fermentation-derived
sweeteners may hold patents or trade
secrets, giving them temporary power.

Market Saturation: Market is crowded with
both legacy players and innovative
disruptors

Constant R&D into better-tasting, lower-
cost, and healthier options

Geographic Expansion: Players are
aggressively entering emerging markets
where sugar taxes are increasing demand
for low-calorie alternatives

A

THREAT OF SUBSTITUTES (Very High)

+ Traditional sugar is still dominant in taste and cost.

» Natural caloric sweeteners like Honey, agave, coconut sugar, are seen as “nhatura
» Dates and fruit concentrates are gaining traction in "clean-label" formulations.

» Functional Food Innovations like sweet-tasting fibers and prebiotics offer sweetening properties and health benefits.

III

despite being caloric.
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TOWS Matrix

Strategic planning through internal and external factor alignment

STRENGTHS (S)

1. Established R&D capabilities for LCS

2. IP-protected extraction and formulation tech
3. Healthier alternative

4. Wide variety of options

WEAKNESS (W)

1. Production Costs
2. Aftertaste issues
3. Limited consumer brand awareness in B2C

OPPORTUNITIES (O)

1. Technological advancements

2. Increasing health-conscious
consumers - Global surge

3. Government regulations and taxes on
sugar

4. Increasing adoption of clean-label and
plant-based ingredients

5. Advances in synthetic biology and
precision fermentation for scalable
production

THREATS (T)

1. Increasing scrutiny and regulations

2. Consumer mistrust surrounding
synthetic sweeteners - aspartame
controversy

3. Volatile supply chains & climate impact
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SO

1. Leverage health benefits to target health-conscious
consumers

2. License patented extraction technologies to regional
food brands in markets with rising sugar taxes - this
will generate revenue without manufacturing risk and
faster market penetration

3. Co-develop reformulated low-sugar products with
FMCG partners, using proprietary sweetener blends,
to align with upcoming global sugar reduction policies

4. Use R&D to fast-track precision-fermented stevia
solutions targeting clean-label reformulation in
beverages and dairy

WO

1. Invest in precision fermentation and
synthetic biology platforms for improvement
in sensory experiences.

2. Seek ESG-focused funding or government
R&D grants to subsidize sustainable production
cost.

3. Partner with direct-to-consumer wellness
brands to co-brand low-calorie sweeteners and
build retail presence in health-conscious markets.

ST

1. Leverage scientific evidence and published clinical
trials to preempt regulatory challenges over health
claims and safety perception. Work closely with regulatory
bodies.

2. Deploy exclusive sourcing contracts and vertical
integration to mitigate supply disruption.

WT

1. Exit or avoid overregulated market - EU
artificial sweetener segments and focus on
growth markets in Southeast Asia.

Ingenious (< Brain o o



McKinsey GE Matrix

(1/2)

Strategic portfolio analysis and investment prioritization
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McKinsey GE Matrix

Explained

(2/2)

)
Stevia o Stevia,
4 * High Monksfrult, Saccharin, Sucralose,
Allulose, Ace- hritol Xvlitol
3.5 Allulose Aspartame ° . K Erythrito ylitol,
*  Emthritel o = il Aspartame
3 -ﬂ.lﬂ” — [ ] m
". m
2.5 Thaumatin g
. o
7 Brazzein
=
1.5 Biosynthetic t"
foriEe Medium Thaumatin, Biosynthetic o
1 Brazzein Sweetener T E
0.5 <
, -
o 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 u
S
©
S
High Selectivity Invest Invest
Earnings /Grow /Grow Low R
g
i "\ |
g ,
§ Medium S:_:::’:'\;’ty ;‘m’ '“w.
£ N >
s Low - High
& Selectivity Medium
Low Earnings
Low Medium High _/ Business Unit Strength

Business Unit Strength

Ingenious (< Brain ° o

Copyright 2025 | Ingenious e-Brain | All Rights Reserved




Ansoff Matrix

Identifying growth strategies based on products and markets

Existing Market

New Markets

Existing Products

Market Penetration

Boost usage of stevia and erythritol in food
service and FMCG through B2B bundling.

Run health-driven awareness campaigns
targeting diabetic and weight-conscious
consumers.

Offer volume-based pricing to large-scale CPG
players to replace high-fructose corn syrup.

Market Development

Expand into underserved markets like

Southeast Asia, where sugar-related diseases
are rising.

« Target new B2B segments like hospital
nutrition, fitness centers, or food trucks.

New Products

Product Development

Develop “Next-gen” sweeteners with added
functional benefits (prebiotic fiber blends, gut
health support).

Create ready-to-use liquid formats or baking
blends for home bakers.

Introduce clean-label, fermentation-based
monk fruit or allulose.

Diversification

Enter oral care markets using low-calorie
sweeteners for functional benefits (xylitol for
dental health).

Acquire or partner with gut microbiome or
biotech startups to create cross-category
functional nutrition solutions.

Increasing Risk
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Market Penetration

e Goal: Increase market
share with current
products in current market

 Risk level: Low

Market Development

« Goal: Enter new markets
using existing products

 Risk level: Medium

Product Development

+ Goal: Introduce new
products to existing market

« Risk level: Medium

Increasing Risk

Diversification

+ Goal: Launch new
products in new markets

+ Risk level: High
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Why US?

Our Holistic approach covers
full spectrum of disruptive
technologies

Interactive Presentation with
visual story-telling

Deep Market Intelligence &
Competitive Benchmarking to
uncover opportunities

We force strategic thinking,
not just analysis
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We deliver actionable insights,
not merely data

We tailor each report for
industry-specific insights

360-degree approach for
a comprehensive
technology landscape

We offer predictive analysis to
proactively address potential
challenges

Future Proofing to adapt
changing market
conditions

Distinguished Clarity and
Simplicity of Report
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