The Circular Economy: Unlocking
Trillion-Dollar Opportunities

A strategic imperative for the next decade, the circular economy represents a
fundamental shift from the linear "take-make-dispose" model to a regenerative
system designed to eliminate waste, keep products and materials in use, and
regenerate natural systems.
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The Circular Economy: A Strategic Imperative

From Linear to Circular .
Linear Economy

The conventional "take-make-dispose" economic model is depleting
finite resources at an alarming rate, causing environmental
degradation and climate change. The circular economy offers a
regenerative alternative designed to:

e Eliminate waste and pollution from the outset
e Keep products and materials in use at their highest value

e Actively regenerate natural systems

Circular Economy

h/ ]

Liresr =
Seramamy
S

Mate Inan t5
It poacemter
hamed

b
%

.
Linear |
Wit eccroska e scanomy
eomaraus af porectur: ”
v IEe sa e | BITH FOU TO
on the cielneel w
Mestieione
Tncosod
N
Rewyed /
The casast iy uf yews /
ordar ahe | iver sseralers "
and clizee | or cnoowy. /

Festinieot saar
Losnall



Market Growth Projections (2025-2035)
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2022 Market Value 2026 Projection 2030 Potential 2035 Forecast
Global circular economy market Expected market growth in the Economic growth opportunity by Approximately 8% of projected
valuation next few years the end of the decade global GDP

Despite this projected growth, the global circularity rate has paradoxically declined from 9.1% in 2018 to 6.9% in 2023-2025, indicating that virgin
material consumption is increasing even faster than circular solutions.



From Corporate Responsibility to Core Business Strategy

O

Past: Siloed Compliance

Sustainability viewed primarily as a
compliance burden or PR exercise, relegated
to specialized departments

Present: Strategic Integration

Circular principles becoming fundamental to
business strategy, recognized as powerful
opportunities for value creation
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Future: Core Business Logic

Circularity as the foundation of business
models, driving innovation, competitive
advantage, and long-term partnerships with
customers



The Economic Case for Circularity

m
‘C} Cost Savings il,| New Revenue Streams
Reduced reliance on virgin materials and minimized waste Circular models like Product-as-a-Service open entirely new
management expenses revenue opportunities beyond traditional sales
>|< Enhanced Innovation O Risk Mitigation
Creative solutions for reusing and recycling materials stimulate Reduced dependence on finite resources minimizes

product and process innovation vulnerability to price fluctuations and supply chain disruptions



The Three Foundational Principles

Eliminate Waste & Pollution

Design out waste and pollution from the G
outset rather than managing them after
creation
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Circulate Products & Materials

Keep products, components, and materials
in use at their highest possible value for as
long as possible

Regenerate Natural Systems

Actively restore and enhance natural capital
through regenerative practices and
renewable resources

These principles are "driven by design" - they must be embedded at the earliest stages of product development, influencing material selection,

manufacturing processes, and end-of-life pathways.



Designing for Longevity

Key Design Strategies Case Studies
e Durability: Building products to last e Dell Technologies: Designs for ease
longer of repair with modular components

e Repairability: Engineering for easy and standard tools

repair with available spare parts e Fairphone: Produces modular
e Modularity: Creating phones with 80% of units still
interchangeable components for operating since 2013
easy upgrades e Philips: "Use less, use longer, use

again" design philosoph
These design principles directly enable £ S S

circular business models and make
circular behaviors more convenient for

consumers.




Design for Deconstruction (DfD)

A critical enabler for circularity in the built environment, DfD involves intentionally designing buildings to be disassembled at the end of their useful
life, ensuring materials can be recovered and kept in circulation.

Reversible Connections Separated Building Systems

Using screws and bolts instead of permanent glues or chemical Designing mechanical, electrical, and plumbing systems to be
bonds easily accessible and removable

Standardized Components Data Storage

Employing standard parts with reversible joints for future reuse Creating comprehensive deconstruction plans and material data

for future reference

Example: Denmark's "Circle House" project is designed with 90% of its building materials capable of being demounted and reused without loss of
value.



Innovations in Material Selection

The successful implementation of a Market Growth
circular economy hinges significantly on
the types of materials used in products.
Companies are increasingly developing:

The bioplastics market is projected to
soar from $9.5 billion to $73.5 billion by
2033, with packaging being its largest

e Bio-based materials from segment.
renewable resources _
_ o Case Studies
e Easily recyclable materials with
simplified compositions e Aguafil's ECONYL: Nylon yarn from
e Non-toxic materials that can safely recycled plastic waste
re-enter biological cycles e Adidas Futurecraft Loop: 100%

recyclable running shoe

e Nike Grind: Repurposed
manufacturing scrap and end-of-life
products




Emerging Business Models

Product-as-a-Service (PaaS)

Customers pay for utility rather than
ownership. Companies retain product
ownership, handling maintenance and end-of-
life management.

Recommerce

Resale and rental platforms for used goods,
extending product lifecycles and creating new
value from existing assets.

Remanufacturing

Products disassembled to component level,
rebuilt to "as-new" condition with warranty,
preserving embedded value.



Product-as-a-Service (PaaS)

Examples

Benefits of PaaS

e Creates predictable, recurring
revenue streams

e Fosters closer, long-term customer
relationships

e Provides valuable data on product
performance

e Reduces overall material
consumption

e Internalizes environmental
externalities

Industry Leaders

Philips: "Lighting-as-a-service"
where customers pay for
illumination rather than fixtures

Mud Jeans: Leasing model for jeans
with return for recycling or resale

Michelin: "Tires-as-a-Service" for
fleet operators

HP: Device-as-a-Service (DaaS)
program for electronics




Waste Valorization Opportunities

Waste valorization reframes waste not as a problem but as an "untapped resource" that can be reinserted into the production chain, creating new

economic value.

X &3

Composting Chemical Recycling
Transforms organic waste into nutrient-rich soil amendments for Breaks down polymers to their monomer building blocks for virgin-
agriculture quality materials

O
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Anaerobic Digestion Biorefineries

Produces biogas (renewable energy) and biofertilizer from organic Converts biomass waste into biofuels, bioplastics, and biochemicals
waste

The greatest untapped opportunities lie in developing high-value solutions for complex, currently hard-to-recycle waste streams.



The Sharing Economy's Role in

Circularity

The sharing economy promotes
collaborative consumption, allowing
individuals and businesses to share
access to goods and services rather
than requiring outright ownership.

This model directly addresses the root
cause of overproduction by ensuring
existing assets are used more
intensively, reducing the overall
demand for new products.

Prominent Examples

e Airbnb: Shared accommodation

e Zipcar and Turo: Car-sharing
services

e Bike share programs: Urban
mobility solutions

e Tool libraries: Community-based
equipment sharing




Technological Accelerators
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Artificial Intelligence Internet of Things

Optimizes resource allocation, predicts material flows, and enables Tracks product location and condition throughout lifecycle, enabling
near-perfect waste sorting precision timely repair and efficient reuse

Blockchain Digital Twins

Provides unparalleled transparency and traceability within supply Creates virtual replicas of physical assets for real-time monitoring and
chains, verifying material origins optimal lifecycle management

These technologies collectively form a "digital backbone" that enables the transition from isolated circular initiatives to truly integrated, scalable
systems.



Advanced Recycling Technologies

Chemical Recycling

Breaks down polymers to their
monomer building blocks, allowing for
the creation of virgin-quality plastics or
other chemicals. This offers a higher
level of valorization for complex plastic
waste that is difficult to recycle
mechanically.

Biological Recycling

Leverages natural processes to
transform waste into valuable
resources. Biorefineries utilize diverse
biomass waste streams to produce
biofuels, bioplastics, biochemicals, and
biomaterials.

A key factor enabling the scalability of these advanced recycling technologies is the

decreasing cost of renewable energy, making energy-intensive processes

economically viable at a large scale.




Global Policy Landscape

European Union

Global leader with Circular Economy Action
Plan (CEAP), Ecodesign for Sustainable
Products Regulation, and "Right to Repair"
directive. Aims to double circular material use
rate.

Asia
China's Circular Economy Promotion Law and
Five-Year Plan target $770B recycling industry

by 2025. Japan, South Korea, and Indonesia
implementing comprehensive strategies.

North America

US Circular Economy Coalition advocates for
policy support. Inflation Reduction Act funds
circularity goals. EPA developing national

strategies for recycling and waste reduction.



The "Right to Repair” Movement

The "Right to Repair" movement aims
to dismantle manufacturers'
monopolies over product repair by
granting consumers and independent
repair shops greater access to
necessary parts, repair manuals, and
diagnostic tools.

This empowerment is crucial for
reducing electronic waste and
significantly extending product
lifespans.

Policy Progress

Legislation introduced in all 50 US
states

Laws passed in NY, MN, CO, CA, and
OR

EU directive promoting repair of
goods

Major companies like Apple now
supporting federal legislation



Incentives vs. Regulations

Incentives Regulations

e Tax credits, grants, subsidies for circular practices e Extended Producer Responsibility (EPR) schemes
e Innovation funding for circular technologies e Waste bans and material content requirements
e Green finance initiatives for sustainable manufacturing e Mandatory product standards for durability

e Encourages companies to find least costly methods e Sets baseline environmental performance

The most effective approach is a synergistic policy mix where regulations establish a clear baseline and level playing field, while strong, targeted
incentives drive innovation and accelerate adoption of advanced circular practices.



The Persistent Circularity Gap
B Ny

91% 6.9%

2018 Global Circularity Rate 2025 Global Circularity Rate Projected Material Use Increase
Share of secondary material use out of total Declining despite growing awareness and Expected growth in global material use by 2060
material consumption investment without intervention

This paradox indicates that while circular solutions are growing, the rate of virgin material consumption is increasing even faster - "filling a leaky
bucket faster, but the holes are still there."



Implementation Challenges

Political Pushback Regulatory Mismatches

Opposition from vested interests in linear industries, concerns Regulations designed for linear systems often inadvertently

over regulatory sovereignty, and protection of established hinder circular practices, such as classifying valuable secondary
national industries materials as "waste"

Financial & Infrastructure Barriers Consumer Behavior

Substantial investment required for new technologies and Convenience-sustainability trade-off where consumers support
infrastructure, with circular business models receiving only 2% of circularity but resist participating if it introduces friction into daily

all funding flows life



Supply Chain Integration

Challenges

The successful implementation of a
circular economy demands high
partnership integration across the
entire supply chain, from raw material
suppliers to waste management
entities.

Significant barriers include:

e Complexity of global business
patterns

e Lack of transparency in material
flows

e Low trust among partners

e Incompatible systems across
organizations

Reverse Logistics: The "Last
Mile" of Circularity

Many circular business models
fundamentally rely on products
returning to the manufacturer or a
designated collection point. The
complexity and cost of managing these
returns represent significant
operational challenges:

e (ollection and transportation
e Sorting and quality control
e (leaning and refurbishment

e Inventory management
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Construction § Built Environment Opportunities

Market Potential Case Studies

The construction and demolition sector is identified as a "$212.7 billion The Circle House (Denmark): 90% of building materials designed

goldmine" for circularity. Recycled concrete aggregates alone could for demounting and reuse without value loss
create $122 billion by 2050.

e Gamle Mursten (Denmark): Reusing old bricks, saving 95% of
Key Trends energy compared to new production

e Re-Match (Denmark): Separating artificial turf into reusable

e Increased adoption of sustainable building materials components with nearly 100% recovery

e Design for deconstruction (DfD) principles

e "Urban mining" of demolition sites




Textiles & Fashion Sector Transformation
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Recommerce Growth

Resale, vintage, and rental models projected to
generate over 10% of revenue for most brands
within five years. Reformation already sees
17% of business from circular models.

Repair & Maintenance

Patagonia's Worn Wear program offers repair
services, an online marketplace for used gear,
and a trade-in program to keep garments in
circulation longer.

Material Innovation

Adidas implements a "three-loop" circular
strategy using recycled materials like Parlay
Ocean Plastic and designing 100% recyclable
performance running shoes.



Electronics & ICT Sector
Opportunities

The electronics sector is a major Case Studies

producer of e-waste, which contains

both valuable precious metals and V RleEs RelUlEr [PAeiEs Bt

0 L o
hazardous substances, making it a 80% of units still in operation since

prime candidate for circular AUE
interventions. e Philips: "Lighting-as-a-Service"
model reduced CO2 emissions by
Key Trends 70% since 2010
e Enhanced durability and e Dell: Designs for ease of repair with
repairability accessible resources and spare
e Modular designs with swappable parts
parts e HP: Device-as-a-Service program

. . extends electronics lifecycle
e Product-as-a-Service business y

models

e Advanced material recovery
technologies




Packaging & Plastics Innovation

Reusable Packaging Bioplastics Growth Corporate Commitments

Loop (TerraCycle) partners with major brands The bioplastics market is projected to grow PepsiCo aims for 100% reusable, recyclable, or
to offer reusable packaging for common from $9.5 billion to $73.5 billion by 2033, with compostable packaging by 2030. Coca-Cola
products, keeping millions of single-use packaging representing the largest segment. targets recovering every can and bottle sold by

containers out of waste streams. 2030.



Food, Water & Agriculture L' . \ .
Opportunities — T o R

The Challenge Circular Opportunities
Approximately one-third of global food e Anaerobic digestion producing
production never reaches plates, and biogas and biofertilizers

source of methane emissions. brewery grains into flour)

Key Trends e Al-driven inventory tools reducing

spoilage by up to 20%

e Food waste reduction initiatives ) . .
e Vertical farming reducing resource

e Improved water and nutrient use and transportation

efficienc
4 e Regenerative practices enhancing

e Regenerative agriculture practices soil health and biodiversity

e Precision fermentation technologies




Recommendations for Policy Makers

Harmonize Policy Frameworks

Develop consistent, clear, and ambitious circular economy
policies at national, regional, and international levels, aligning
waste regulations with circular principles

Invest in Infrastructure

Prioritize investment in critical infrastructure including reverse
logistics networks, material recovery facilities, and advanced
recycling plants

Incentivize Circular Design

Implement targeted financial incentives for businesses investing
in circular design principles, advanced recycling technologies,
and new circular business models

Support "Right to Repair”

Enact and enforce laws guaranteeing access to repair
information, diagnostic tools, and spare parts to extend product
lifespans



Recommendations for Businesses

CQQ> Embed Circularity in Core Strategy G

Integrate circular principles into product development, supply
chain management, and business model innovation with C-
suite buy-in

Explore New Business Models 10

Develop Product-as-a-Service, recommerce, remanufacturing,
and sharing platforms to create new revenue streams

Prioritize Circular Design

Design products for durability, repairability, modularity, and
disassembly from the initial concept phase

Invest in Enabling Technologies

Adopt Al, 10T, blockchain, and digital twins to optimize resource
flows and enhance transparency



Unlocking the Multi-Trillion Dollar Opportunity

The circular economy represents one of the greatest untapped opportunities of our time, poised to create multi-trillion-dollar markets over the next
decade while addressing critical environmental challenges.

Scale Circular Business Models

Embrace Transformative Design . i
8 Move beyond ownership to access-based models that maximize

Embed circularity from the earliest stages of product development resource utilization

Foster Deep Collaboration

Leverage Dlgltal TeChnOIOgles Build partnerships across sectors to close material loops and drive

Use Al, 10T, and blockchain to optimize resource flows and enable systemic change
transparency

The future success of economies, the resilience of supply chains, and the long-term well-being of the planet depend on our collective ability to turn
waste into resources, keep materials in circulation, and regenerate natural systems.



Discover TomoOrrow's
Opportunities Today

The future is arriving faster than you think. Stay ahead of disruptive
trends, emerging technologies, and transformative business models
with insights from world-renowned Futurist Jim Carroll. With decades
of experience guiding organizations through change, Jim provides
actionable strategies to turn future challenges into competitive

advantages.

Visit jimcarroll.com to explore his trend research, keynote
presentations, and advisory services that will help you navigate the

exciting road ahead.


http://jimcarroll.com/

