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EXECUTIVE SUMMARY

Upcycled ingredients are high-value products derived from food and manufacturing byproducts,
representing a strategic inflection point where environmental imperatives and superior economics
converge, with growing regulatory mandates around circularity, consumer demand for authenticity,
and supply chain volatility accelerating adoption. Early movers are capturing permanent
competitive advantages through 12—-24-month return on investments (ROI), 20-30% reductions in
raw-material costs, proprietary supply contracts, and patented processes that convert waste-
disposal costs into revenue streams. Companies that delay integration face compounding
disadvantages, including rising disposal costs, exclusion from sustainability-linked financing,
consumer perceptions of them as laggards, and restricted access to premium byproduct sources.

The bottom line is that upcycling isn't a sustainability program. It is the foundation of the next
generation’s competitive advantage. The window for capturing first-mover benefits is finite. Hence,
the leadership teams must decide whether to lead the transformation and build structural
advantages or follow and operate with permanent cost and positioning disadvantages.

INTRODUCTION

Upcycled ingredients have rapidly emerged as a transformative solution to the dual crises of food
waste and sustainability, with wide-ranging applications across the food, beverage, and personal
care industries. These high-value ingredients, created by repurposing byproducts, surplus, and side
streams from agriculture and manufacturing, reduce environmental impact, drive innovation, and
create new commercial opportunities for companies. As consumer demand for sustainable
products accelerates and regulatory pressure mounts globally, upcycled ingredients have become
an essential lever for manufacturers seeking to align with circular economy principles, enhance
environmental, social, and governance (ESG) performance, and maintain a competitive edge.

Upcycled ingredients are derived from the revalorization of materials that would otherwise be
wasted during food, beverage, or agricultural processing. Instead of allowing fruit peels, spent
grains, coffee grounds, and similar byproducts to enter landfills, companies recapture these
nutrient-rich materials, process them using innovative technologies, and incorporate them into new
products for human consumption or personal care. This approach differs from conventional
recycling, as upcycling explicitly aims to increase or retain the nutritional, sensory, and functional
value of the original material rather than merely repurposing it for lower-grade uses.

The upcycled ingredients market includes a diverse array of products, from flours and oils to protein
concentrates, fibers, extracts, and cosmetic actives. As both technology and awareness evolve,
manufacturers are finding new ways to incorporate upcycled materials into mainstream consumer
products, transforming what was once considered waste into sources of nutrition, beauty, and
value.
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MARKET MOMENTUM AND GROWTH POTENTIAL

Demand for upcycled ingredients is rising rapidly, driven by consumer focus on sustainability,
regulatory initiatives, and corporate ESG commitments, prompting investments to convert food
and agricultural waste streams into valuable, clean-label ingredients.

This rapid expansion reflects a sharp rise in both the
supply of upcycle-ready byproducts and the
mainstreaming of upcycled ingredients across retail
and foodservice channels.

In the personal care sector, upcycled ingredients
represent a fast-growing segment. Forecasts indicate
that the global market value will climb from about
USD 252 million in 2025 to more than USD 483
million by 2035, at a compound annual growth rate
(CAGR) of 6.7%. Oils derived from avocado pits, grape
seeds, or even coffee grounds are in exceptionally high
demand due to their skin-friendly profiles. Also,
demand exists for powders, extracts, and bioactive
ingredients used in haircare and skin formulations.
Hence, a convergence of global trends is accelerating
the adoption of upcycled ingredients.

The global market for
foods containing
upcycled ingredients is

projected to grow from
USD 38.95 billion in 2024
to USD 68.56 billion by
2032, at a CAGR of 7.4%.

Moreover, there is an urgent push to tackle the devastating impact of food waste, which
undermines food security and contributes substantially to greenhouse gas emissions and resource
depletion. Policymakers, industry leaders, and evolving consumer preferences are coming together
to reimagine waste streams as resources, supporting the transformation of byproducts into high-
value goods. Alongside these environmental imperatives, new regulations and corporate priorities
are driving manufacturers to integrate upcycled inputs, making circularity and sustainability key
foundations for contemporary business growth.

Major Factors Fueling Upcycled Ingredient Adoption

Government Incentives 0

Environmental
& i

Urgency D and Regulation JIDIONt

The growing need to address food
waste, which accounts for up to

10% of global greenhouse gas
emissions has become paramount for
both governments and industry.

o

/ Qaste.

Strategies such as the US National
Strategy for Reducing Food Loss and
Waste (50% reduction target by 2030),
Li Tadum, a program representing Saudi
Arabia's flagship initiative to address
food waste at a national scale by

50% by 2030, encourage manufacturers
to upcycle byproducts and minimize
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Corporate ESG and N Consumer Demand for Clean ®
Sustainability Commitments DE Label and Functional Goods =
Businesses face increasing pressure to Shifting consumer values favor
demonstrate progress in emissions transparency, naturality, and

reduction, resource recovery, and responsible sourcing, prompting

waste diversion, with upcycled manufacturers to develop products that
ingredients offering tangible proof of feature upcycled, high-nutrition
sustainability action that resonates with ingredients and eco-friendly stories.
investors and regulators.

A /

Advancements in Processing %
and Technology [

%,

New processing technologies, including green extraction, fermentation, and modular
manufacturing, enable the efficient and safe transformation of low-value byproducts
into premium ingredients with favorable textures, flavors, and nutritional qualities.

2025 © Benori Knowledge. All Rights Reserved. ei



IMPACT OF UPCYCLED INGREDIENT ADOPTION

Upcycling delivers strong economic and environmental benefits: higher margins, faster ROIl, and
rapid growth for companies, while at scale, it can reduce food system resource use by 15-20%.

Upcycled innovation yields clear financial, operational, and environmental benefits for
manufacturers. Each ton of upcycled material can reduce up to 2.6 metric tons of CO,-equivalent
emissions and save 238,000 gallons of water. In parallel, manufacturers unlock additional revenue
streams from byproducts while maximizing raw material utilization. Research indicates that
upcycled ingredients enhance the nutritional profiles of finished products and extend the shelf life,
providing natural preservation benefits and functional value that boost consumer demand. For
modern manufacturers, it represents a proven avenue for cost optimization, market differentiation,
and accelerated return on investment (ROI). As companies transition toward responsible
production models, upcycled ingredients enable them to meet sustainability goals and create long-
term economic value simultaneously.

Financially, upcycling transforms what was previously a cost center, waste management, disposal,
or loss, into a profit-generating asset. Most companies report ROl from upcycled ingredients
within 12 to 24 months of adoption. The payback period is relatively short because savings accrue
across multiple layers of the value chain:

Economic Impact and Return on Investment

. A

Reduced
Raw Material
Costs

By substituting a portion of
traditional raw materials
with upcycled inputs,
companies cut input costs
by up to 20-30%,
depending on product
formulation and supply
chain structure. Breweries,
for instance, partner with
firms such as ReGrained or
A-Grain to convert spent
grains into profitable flour
or snack products rather
than pay for disposal.

New Revenue
Streams

Upcycling introduces
secondary product
opportunities by using
byproducts for entirely new
categories. Nestlé, for
instance, reuses coffee
husks (cascara) and cocoa
pulp to create new
beverage lines and reduce
ingredient imports. This
improves resource
efficiency and diversifies
product portfolios toward
higher-margin sustainable
goods.

Regulatory
and Tax
Advantages

Several regions, including
the European Union and
North America, provide tax
incentives and grants for
companies that incorporate
waste reduction and
upcycling initiatives into
their operations. These
policies significantly shorten
the payback window for
sustainability investments.
Moreover, reducing waste
volume helps avoid or
reduce the escalating
landfill fees and carbon
taxes tied to emissions from
food and packaging waste.
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X Premium Pricing and Investment and Market
Brand Value Attractiveness
Products carrying Upcycled Certified or Venture capital and corporate funds have
comparable sustainability labels achieve increasingly targeted upcycled players.
price premiums of 8% to 22%, which are Between 2020 and 2025, cumulative
higher than those of standard alternatives private investment in the space exceeded
in the food, beverage, and personal care USD 4.8 billion, with an estimated USD
sectors. The clear differentiation is 769 million flowing directly to companies
associated with authentic sustainability under the Upcycled Food Association’s
stories that enable premium positioning, umbrella. This surge of capital accelerates
supporting higher margins and lower research and development (R&D) for
consumer price sensitivity. process optimization, thereby shortening
ROI timelines for participants.

Measurable Sustainability Impact

From an environmental and resource management standpoint, adopting upcycled ingredients has
resulted in tangible and quantifiable benefits across carbon, water, and waste metrics. According to
an A-Grain life cycle assessment (2023), substituting one kilogram of conventional flour with flour
from spent grains saves up to two square meters of farmland, avoiding nearly half a kilogram of
CO, emissions. Implementing these efficiencies in industrial operations can lead to significant
reductions in corporate carbon footprints.

Globally, upcycling edible byproducts reduces sector emissions by up to 10% by replacing virgin
resource use with recovered materials. Additionally, producing upcycled ingredients generally
requires 85-90% less energy and water than growing new crops for the same functional ingredient
type. These operational efficiencies contribute to tangible resource conservation while enabling
companies to meet corporate sustainability goals mandated under frameworks such as the UN
Sustainable Development Goals (particularly the 2nd, 12th, and 13th Goals).

Strategic and Reputational Impact

The integration of upcycled ingredients enhances intangible assets, including brand equity, trust,
and corporate reputation. Numerous studies show that over 70% of consumers actively prefer
brands that demonstrate measurable sustainability actions. By adopting upcycling in their product
lines, consumer packaged goods (CPG) companies can signal responsible production and distinguish
themselves from competitors entangled in greenwashing controversies.

Brands leveraging upcycled ingredients communicate evidence-based sustainability stories that
resonate with eco-conscious consumers and investors.
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Through verified product labeling, transparent sourcing data, and storytelling like waste-to-wonder,
companies achieve authenticity that translates directly into higher customer engagement and

retention.

Investor sentiment has mirrored consumer enthusiasm. ESG analysts increasingly recognize
upcycling as a measurable contributor to corporate circularity and emissions-reduction targets,
making companies with verified upcycled ingredient strategies more attractive toward
sustainability-linked investments and partnerships.

Industry Case Insights

Several pioneering case examples illustrate the ROI clarity and transformative potential of upcycled

ingredient adoption:

:%:‘
zZ A s

“wav

-

Renewal Mill co-locates
with soy and oat milk
producers to capture
byproducts such as okara
and oat pulp directly from
processing lines. Their
model converts disposal
costs into revenue while
supplying high-quality
flours to other
manufacturers.

The company reports a
break-even period within
18 months of establishing
partnerships.

-

-

UpCircle Beauty, operating
in the personal care sector,
has built a multimillion-
dollar brand around
upcycled olive pits, coffee
grounds, and fruit
residues. Their approach
demonstrates how circular
sourcing cuts costs
associated with ingredient
procurement and positions
brands as pioneers in the
clean beauty revolution,
attracting both consumers
and investors.

-

iANS
S\
Nestle

-

Nestlé’s introduction of
cacao-pulp sweetened
chocolate replaced refined
sugar with an ingredient
previously treated as waste.
This move reduced cost
volatility linked to sugar
markets and demonstrated
measurable sustainability
achievements, driving both
profit and reputational
advantage.
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STRATEGIC RECOMMENDATIONS

Upcycled ingredients have emerged as a critical lever for reducing environmental impact and
improving supply chain resilience, and for unlocking unique branding and innovation
opportunities, optimizing economic returns, and driving collaborative growth across the industry.

Adopting upcycled ingredients is no longer a niche innovation. It is becoming a central strategy for
CPG brands seeking growth, resilience, and a competitive edge in a rapidly evolving marketplace. As
consumer expectations for sustainability rise and regulators increasingly demand transparency and
traceability, brands must move beyond pilot projects and embed upcycling deeply within their
business models. This requires a holistic approach that aligns sourcing, product development,
supply chain management, and marketing under the broader banner of circularity and responsible
practice.

Below are the elaborated strategic recommendations for CPG brands to lead in upcycled ingredient
innovation:

Audit and Innovate

Conduct Comprehensive Waste Audits

Begin by mapping all waste streams throughout operations to identify upcycling potential. These
audits should:

O Quantify volumes and types of byproducts across all facilities

O Assess nutritional, functional, and economic values of each stream
O Identify seasonality and supply consistency patterns

O Evaluate current disposal costs and environmental impact

Pilot Collaborative Projects
Accelerate learning and de-risk new solutions through partnerships:

U Technology partners:
Companies with extraction, processing, or fermentation expertise

O Ingredient innovators:
Startups developing novel upcycling applications

O Academic institutions:
Research partnerships for product development and validation

U Industry consortia:
Upcycled Food Association and similar networks
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Invest in Consumer Education
Overcome skepticism through transparent communication:

U Educational campaigns explaining upcycling vs. recycling

U Behind-the-scenes content showing transformation processes
U Nutritional and safety data addressing concerns

U Taste tests and sampling programs that build confidence

Build Circular Supply Chains

Establish Strategic Partnerships
Create tight integration with suppliers and processors:

U Co-location agreements:
Positioning processing near waste sources (such as Renewal Mill)

U Long-term contracts:
Securing consistent supply and quality standards

O Shared value models:
Aligning incentives across the value chain

O Risk-sharing mechanisms:
Joint investment in infrastructure and technology

Implement Traceability Systems
Modern supply chains require digital verification:

U Blockchain technology:
Immutable records from source to shelf

U Internet on Things (10T) sensors:
Real-time monitoring of quality and volume

U Digital twins:
Simulating supply chain scenarios and optimization

U Quick Response (QR) codes:
Consumer-facing transparency tools
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Develop Quality Control Protocols
Ensure consistency despite variable feedstocks:

U Standardized specifications:
Clear parameters for acceptable inputs

U Testing regimens:
Microbiological, chemical, and functional testing

U Batch tracking:
Complete traceability for food safety

U Contingency planning:
Alternative sources for supply disruptions

Integrate and Differentiate

Scale Across Portfolio
Extend upcycled ingredients beyond pilot products:

U Ingredient platforms:
Develop proprietary upcycled ingredients usable across multiple stock keeping units
(SKUs)

U Range extensions:
Launch dedicated upcycled product lines

O Reformulation programs:
Replace conventional ingredients with upcycled alternatives

O Private label opportunities:
Partner with retailers on exclusive upcycled brands

Secure Intellectual Property (IP)
Protect competitive advantages through IP:

U Process patents:
Proprietary extraction or processing methods

U Ingredient patents:
Novel compounds or formulations

O Trademark protection:
Unique brand names and positioning

U Trade secrets:
Confidential know-how and supplier relationships

2025 © Benori Knowledge. All Rights Reserved. @7



Consider Vertical Integration
For strategic control and margin capture:

U Acquisition of processors:
Bringing capabilities in-house

U Joint ventures:

Shared ownership of critical infrastructure
U Captive supply:

Direct relationships with waste generators

U Technology licensing:
Monetizing proprietary processes

Create Brand Value and Marketing Excellence

Develop Captivating Narratives
Upcycled ingredients offer powerful storytelling opportunities:

U Origin stories:
Highlighting specific farms or facilities where byproducts originate

U Impact quantification:
Sharing specific metrics (tons diverted, water saved, emissions avoided)

O Visual content:
Before/after transformations showing waste-to-product journey

O Founder narratives:
Personal missions and values driving sustainability commitment

Leverage Certifications and Labels
Third-party validation provides credibility:

U Upcycled Certified:
Official certification builds trust

U Carbon footprint labeling:
Quantifying environmental benefits

O B Corporation:
Demonstrating holistic sustainability commitment

O Industry awards:
Recognition from sustainability organizations
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Engage Stakeholder Communities

Build movements around upcycled products:

U Ambassador programs:

Influencers and advocates sharing stories

U Consumer co-creation:

Involving customers in product development

U Educational partnerships:

Collaborating with schools and NGOs

U Industry leadership:
Speaking at conferences and publishing thought leadership

Premium Positioning Strategies

Justify higher price points through:

Q

Superior quality narratives:
Enhanced nutrition and functional benefits

Limited edition releases:
Creating scarcity and desire

Brand partnerships:
Collaborating with premium brands for co-branding

Direct-to-consumer channels:
Controlling brand experience and margins
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CONCLUSION

The upcycled ingredients movement exemplifies far more than a sustainability initiative. It marks a
fundamental transformation in how industries create value from resources. Driven by the
convergence of environmental necessity, technological innovation, regulatory momentum,

and consumer demand, it unlocks powerful opportunities across the global economy.

Companies that embrace upcycling early gain enduring competitive advantages:

* Cost Leadership: * Regulatory * Consumer * Risk Mitigation:
Lower input costs Readiness: Early Alignment: Rising Localized, circular
and premium adoption aligns eco-consciousness, supply chains
pricing for businesses with especially among reduce dependence
sustainable tightening waste Gen-Z and on volatile global
products drive reduction and millennials, commodities and
superior margins. carbon mandates. rewards brands logistics

with genuine disruptions.
sustainability
credentials.

Upcycled ingredients provide a practical, profitable path to circularity, offering immediate
environmental benefits while building long-term business resilience.
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Benori is a trusted partner for knowledge solutions across the globe, serving clients from a
wide range of industries including Professional Services, Financial Services, Consumer
Goods, Technology, and more. Our customized solutions strengthen the insights value
chain of our clients, empowering them with key insights needed to drive intelligent
decision-making and accelerate growth.

Headquartered in India, Benori is uniquely positioned to deliver multilingual

research needs of global clients, powered by its digital agility, deep research capabilities and
a highly experienced leadership team. Adopting an Al-enabled 360-degree approach,
our team employs acombination of diverse methodologies including primary research,
secondary research, and data modeling, offering a detailed foresight on market trends,
competitive shifts, regulatory changes, and technological advancements.
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