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Introduction and objectives of the e
Roadmap report
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The primary goal of the Circular Models for Cities & Regions
Roadmap Report is to equip companies and stakeholders within the
industry with the knowledge and tools needed to navigate the
transition towards more efficient, sustainable, and competitive
market positions.

Main function of the report is to highlight opportunities that the
participating start-ups may have not recognised. It provides a
structured approach to understanding market dynamics, customer
needs, and emerging trends, thereby helping businesses position
themselves effectively in the evolving marketplace.
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Overview of the
Participants
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Following the evaluations by the selection panel, 11 of the most promising
European ventures in Circular Models for Cities & Regions were chosen through
a competitive process. Companies were selected based on leadership potential,
product/technology strength, market opportunity, go-to-market strategy, and

Ventures
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BLUEPLASMA POWER

Enabling circularity and decarbonisation

Circular!’

untuvia

Reusing fruit and vegetable waste to recycle spent
lithium-ion batteries and e-waste

Pioneers in recycling of mix natural and synthetic
fibres

We strive to make solar energy circular and fair by
providing open-source, refurbishable and recyclable
solar panels.

Blueplasma Power converts WASTE that nowadays
are going to landfilling or incineration into ULTRA-
LOW CO2 FOOTPRINT CHEMICALS.

Circular11 turns low-grade plastic waste into building
materials and home products, in order to create an
end-market for the contaminated and film-based
plastics that make up between 50 and 80% of global
packaging waste.

Untuvia is developing pioneering technology and
building an infrastructure for down recycling at
scale.
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Greentech Innovators are using biotechnology to
process food waste and other organic waste streams
into single cell protein and organic fertilizer to be used
for microalgae production.

N1 Circular GmbH - Our Software-as-a-Service solutions
help companies to identify and market materials for
reuse and upcycling on and off construction sites, while
reducing their environmental footprint.

Transforming Textile Waste into Sustainable Materials
with Local Microfactories

Rewin delivers cost effective, energy saving fiber-to-fiber
recycling of polyester with ground breaking technology.

tozero GmbH is on the mission to challenge the status
quo of lithium-ion battery recycling technologies and
accelerate the decarbonization efforts.

(6)}



Market opportunity Stakeholders

Network partners

Atlan

Atlan - The Nature-Tech Venture
Studio

Deloitte

Nitro Games Oyj
in}

L 2
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"chemstars

chemstars.de

.
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36 Growth Marketing
in}

The People's Trust
in|
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Circular Valley

Circular Valley

Moscarda consulting

Zero Waste Europe

O circuly.

circuly GmbH

NEXUS

nexustransform.com

Lead Customers
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A2ASpA.
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Council

Market opportunity Mentors e, [ e urior

Dr. Christian Stumpf Martin Hewing Nikolas Sifonios Scott Galvao Michael Schéfer
TenneT PowerlLab CRH Circulix GmbH Match Ball Venture Circuly Ruhr West University

Andrea Schneller Antti Ainamo Caterina Crippa Hovik Torkomyan Luca Canese Mateusz Wielopolski
Koorvi University of Tartu A2A 36Growth Marketing A2A Deloitte Consulting
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Starting point Lo o

Council

We state here some of the underlying assumptions and 'facts' about the Circular Models for Cities and
Regions sector that serve as the basis and context of this analysis.

» Resource Efficiency and Sustainability: The primary goal of circular models is to enhance resource
efficiency and sustainability. It is assumed that circular models aim to minimize waste, reduce consumption of
finite resources, and promote renewable energy.

» Waste Generation: Cities and regions collectively generate significant levels of waste, which have vast
implications for local and global ecosystems. Effective circular models aim to reduce this through various
reuse, recycling, and upcycling practices.

» Urbanization Trends: Increasing urbanization puts pressure on existing infrastructure and resources, making
the adoption of circular models more pertinent to handle the expected growth sustainably.

» Economic Impact: Circular models have the potential to create new economic opportunities, including green
jobs and innovative business ventures, while reducing reliance on imported raw materials.

» Global Movement: The circular economy is part of a broader global movement towards sustainability,

influenced by international agreements and commitments, such as the Paris Agreement and the United
Nations Sustainable Development Goals (SDGSs).

[
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Methodology

*¢ 6in-depth interviews were conducted with industry stakeholders using an Al
tool to extract expert opinions across the following categories:

Market trends and opportunities

Challenges and needs in sector

Key technologies and technology infrastructure
Competitive structure of sector

Risks for start-ups

Customer segments and distribution channels
Scaling and growth

Roadmap, i.e. evolution of sector

O NOOUANWNR

)
0’0

Surveys: Collected 10 survey responses to gather initial insights. The survey
included 11 structured questions.

Challenges queries for start-ups: We collected challenge statements from
applying start-ups, and organized them by Market Opportunities and category,
and analysed the interviews for expert insights for these categories of
challenges.

The gathered data was analyzed by focusing on key categories, identifying
strategic opportunities and potential barriers. The analysis provided a
comprehensive view of the sector, enabling the development of targeted
insights for growth and scalability.

-
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Opportunities, Market trends: Flexibility from subscription models, reuse and refill -systems,
as well as from resource recovery. (1)

There are several current market trends and opportunities regarding circular models for cities and regions. Subscription-based access to physical products is
gaining traction as part of circular business models. This addresses consumer interest in avoiding ownership and supports sustainability. Innovations in reusable
and refillable systems are identified as high-value opportunities in the sector, with unmet needs in scalable solutions for packaging and logistics. Emerging
technologies like 10T, Al, and robotics present opportunities for cities to enhance waste management and resource recovery. Circular manufacturing using
recycled materials and urban-focused circular practices are discussed as future directions. Yet, there is a need to engage civil servants in adopting innovative
solutions to overcome administrative inertia.

Which of the following market trends do you believe are most
important for startups in the area of circular economy models for

cities and regions?
7

Scott Galveo 5

CEO, Circuly

" . 3 6 6 6
Up until now, there has not really been a software
which adequately offers product sellers a good way to 5 P
track, scale, and really grow their subscription business. 3
And even if there were options of doing this, they were 1
not easy to use. "
0
Advanced Waste Urban Mining and Urban-Industrial Innovations in The Internet of Waste
Collection and Sorting Resource Recovery Symbiosisand Reverse Wastewater and Resource Tracking
Systems Logistics Management

Innovation .
Council o5 the European Union
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Opportunities, Market trends: Flexibility from subscription models, reuse and refill —systems,

as well as from resource recovery. (2)

In terms of geographic markets, where do you see the greatest
opportunities for European start-ups for growth in the area of circular
economy for cities and regions?

8
7
6
5
4
7
3
2 4
3 3
1
0
Western Asia-Pacificc  Eastern Europe: NorthAmerica: Latin America: Eurasia The drcular
Europe: Rapidly Emerging Large markets, Expanding urban economy
Established urbanizing markets, increasing focus areas, growing leverages and
markets, strong regions, large growing interest on sustainability needfor builds on
regulatory government in sustainability sustainable proximity areas,
support investments development eacharea has
different
approaches

- Aalto Universit
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What is the state of the area of circular economy for cities and
regions currently in its long-term evolution?

-

Emerging Growth: Maturity and Nascent Stage: Small-  Rapid Expansion:  Pinnacle of Innovation:
Gradual rise in the Integration: Well-  scale projects and pilot Significant scaling of Circular economy
number and size of  established practices programs initiatives prind ples are fully

projects embedded
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Technology: New solutions for circular models rely
extensively on software-based technologies

These technologies are consistently highlighted as transformative tools for advancing

waste management, material recovery, circular supply chains, and sustainable product
lifecycle practices.

Al and Machine Al can improve sorting, recovery rates, and predictive analytics for resource
Learning optimisation

loT and Smart loT enables real-time tracking of waste, materials, and products, improving circular
Sensors supply chains

Blockchain ensures traceability of materials, making it easy to verify recycled content

Blockchain .
and carbon credits

CLUMTTSEY Il Robotics improves sorting efficiency, precision recycling, and disassembly of electronics
Automation & construction materials

Bi::;‘gcii':jj[;':g Biotech is creating biodegradable & regenerative materials, reducing reliance on non-

Material Innovations renewables

bkl Mobile-based waste tracking & collection platforms (e.g. apps for coordinating informal

Applications waste picke I’S)

LI Aalto Universit
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Antti Ainamo

Associate Professor, University of Tartu

“I'don't think there's so much legacy technology that
has to be phased out to collect garbage. | think there
will rather be one technology stacking on top of
another.”

What technology needs are critical for the future in the
area of circular models for cities and regions?

7 7
5

Integrated Circular ~ Smart Waste Water Material Materials-  Integrated

Urban- Supply Chain Management Recycling and Recovery and based new  systems of
Industrial  and Reverse Systems Reclamation Urban Mining value chains  water and
Symbiosis Logistics Technologies Tools waste
Platforms Software

European [EEENN Funded by
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Scaling: Circular economy is a growth area where
the legacy challenge is less with technology and
more with administrative processes (1)

There is significant potential for growth in circular economy models, yet there are barriers such

as legacy administration and the need for education to foster broader acceptance of circular
models. Key insights:

Critical resources for growth: ((( ))) The role of technology: Al, loT-
Emphasis on early customer enabled systems, and software

axxo bases, networking, and reverse solutions, can facilitate scaling
logistics infrastructure. in circular businesses.

) S— Consumer trends and ¢ \ Importance of

! 1 regulations: A trend towards [\ Q transparency and results:

--‘ . . — H

access over ownership, while Growth potential depends
regulations are becoming on transparency and
more stringent. results-orientation of

municipalities
o0 o0 Overall potential for

W transformation: Much
potential for growth, as much

is still linear but can go circular
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Antti Ainamo

Associate Professor, University of Tartu

” There’s is growth in cities [and] many cities are trying to have
more people living in smaller space supposedly on the premise
that there will thus be less wasteful mobility between one place
and another. Both trends highlight need for attention to how to
organize e.g. garbage collection.”

Which types of revenue models do you find most sustainable or
appealing, given the current market conditions in the area of
circular models for cities and regions?

7 7

Subscription-Based Performance-Based  Circular Supply  Product-as-a-Service Pay-Per-Use or
Models Contracts Chain Partnerships (Paas) Service Models

8
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Scaling: Circular economy is a growth area where the legacy challenge is
less with technology and more with administrative processes (2)

What are the areas of circular economy in cities and regions
where needs or challenges have not been yet adequately solved?

10
9
8
7
6
5
4
7
3
5 5
2
1
0
Effective Waste Insufficient Gapsin Policy and  Challengesin Low levels of Procurement
Collection and Economic Regulatory Recycling Public Awareness  polides tobe
Sorting Incentives and Support Infrastructure and and Participation flexible
Market Technology

Development

www.d2xcel.eu
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What do you consider to be the key risks that could impact the
area of circular economy for cities and regions in the next 3-5
years, particularly in the European context?

7
5
3
2
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Regulatory and Policy Economic Instability Public Awareness and Technological Barriers

Uncertainty

Supply Chain
Disruptions and
Resource Avail ability

and Funding
Challenges

Behavioral Change  and Adoption Rates

[European SCEENN Funded by
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Competition: The diverse and evolving nature of
competition of circular economy

What is the competitive structure of the area of circular
models for cities and regions?

: N
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w
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Government and Established Innovative Startups  Academic and Combination of all
Public Sector Multinational and SMEs Research factors and should
Entities Corporations Institutions be determined by

levels
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Miguel Carmona Cabello

Researcher, Universidad de Cordoba

“There are three types of companies: 1. Macro-enterprises that
have a perfect command of technology; 2. Medium-sized
companies that have access to technology but are unable to
manage it themselves. 3. Micro-enterprises that can be of great
interest in reaching rural micro-environments that are not
economically viable but that the circular economy gives life to.”

What specific attributes or capabilities do you look for to indicate a
competitive advantage in the area of circular models for cities and
regions?

9

8

7
5
8

7
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0
Innovationand  Integration with Cost-Effectiveness  Data-Driven Efficiencyin ~ Combination of all
Scalability of Existing and Economic  Decision Making Resource Recovery the points
Solutions Infrastructure Sustainability
18




Challenges and risks for start-ups in circular economy:
Several challenges persist

Scott Galveo

Circular economy sector has opportunities but also considerable challenges, creating high barriers

CEO, Circuly
for start-ups to compete - yet there are differences among cities and regions.

“One real problem in terms of sustainability is that
we as consumers are simply consuming way too
much and not actually using the products for very
long. This is inefficient, bad for the environment.
(But) there is clearly a trend towards access over

Consumer Adoption and

Regulatory and Policy Supply Chain and
Behavioural Barriers

. Infrastructure
Inconsistent

regylations across T Many cities lack Perceived lower quality ownership.”
regions, making it infrastructure to of recycled,
difficult for support recycling and refurbished, reusable . . .
businesses to scale e logi)s/tics,ge.g. by consumers. Also, What are the main technological or operational
across borders. waste sorting, repair convenience vs. challenges that may hinder the adoption of new
hubs, composting. change of habits. technologies or operational practices in the area of
circular economy?
9
Financial and Investment Administrative Technical & Infrastructure 8
Challenges Conservatism Dependencies 7
Heavy capex of =1 Nature of civil loT enabled systems °
setting up circular servants/service to need reliable internet >
infrastructure, and avoid mistakes rather and sensor 4
potentially longer ROI than to be radically infrastructure, which 3 /
timelines. innovative. may not exist in some , A .
regions.
1
0
High Initial Costs Lack of Inter operability Data Skilled

and Investment Standardization and Integration Management Workforce and

- 2 ' Aalto University Requirements and Regulatory  with Existing and Security Knowledge Gaps
A . I D XC E L Startup Center www.d2xcel.eu Alignment Systems Concerns 19
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Customer segments and distribution channels: Value
chains still underdeveloped, impacting customer
segments and distribution channels

As municipalities are the most typical customer segment, the manner in which their
procurement processes are open and even favourable to circular solutions has had a significant
impact on the sectors development - or underdevelopment.

Distribution channels

Cities are the most obvious channel,
but procurement rules, with often
cheapest offer chosen, causes
challenges to new solutions, as
quality may not rise to level needed

Circularity is not always a decisive

feature in city procurement
processes

Distribution channels need to
address logistical inefficiencies and
increase accessibility to drive
adoption of circular models.

- Aalto Universit
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Miguel Carmona Cabello

Researcher, Universidad de Cordoba

“There are really no active or passive buyers,
(because) the problem is that the value chains have
not yet been established.”

What channels are most effective for reaching
and engaging customers in the area of circular
economy for cities and regions?

5 5
3

=
N Wb OO N 0 OV O

o

Partnerships Direct Industry Sustainability ~ Onlineand Pilot
with Local Customer Conferences Focused Events Social Media  experiences
Governments Outreachand and Trade and Workshops Marketing should connect

and Relationship Shows academia and
Municipalities Building 20 industry




Roadmap: The evolution of the Circular Models in Cities and Regions

Present Long-term Future

Linear Economy Dominance Smart Circularity & Niche Status Expansion in the Next 5-10 Years Fully Integrated Circular Systems
by 2050

L Aalto University
- = I DZXC E I_ A! Startup Center www.d2xcel.eu European R Funded by
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Challenge-to-Action Framework

Challenge Description

Developing scalable technology
solutions

Securing funding for scaling,
technology, and partnerships

Scaling production while
maintaining quality

Expanding customer base and
building partnerships

Increasing visibility and adoption
of solutions

Pivoting to a licensing model

[
Siocel A

Start-ups with

Category challenge Mentor & Stakeholder insight Start-up action plan
Pilot projects and public-private industrial facilities Start with low-cost, stable technologies that
Technology 8 are suggested for testing and scaling. Value of digital |secure revenue and can later be expanded.
tools, such as smart infrastructure, loT systems Leverage flexible and adaptable technologies
Blended finance, combining public grants and impact | Create modular and scalable business models,
Funding 8 investments. Partnerships with established entities and prioritize a subscription-based model to
are recommended to access funding and resources | ensure recurring revenue
Focus on gradual adaptations rather than immediate |Start with robust planning and cost-effective
Scaling 7 global solutions. Integrate advanced technologies technologies to ensure financial stability
like Al or loT for quality control before scaling
Important to understand customer needs deeply and |Work closely with procurement managers to
Customers 6 to align offerings with their pain points, e.g. through [reduce knowledge gaps, align strategies with
affordability, convenience, or improved functionality |local ecosystems, and leverage early adopters
Ensuring the products address customer needs Build partnerships with established
Visibility 4 better than existing options can increase visibility. organizations. Target customer pain points,
Transparency in the value chains can also build trust |e.g. cost savings and operational efficiency
Focus on reshaping the internal philosophy to Build sustainable customer relationships and
Licensing 1 prioritize long-term rentals and subscriptions over ensure flexibility and scalability in business
product sales. Transition requires clear planning models for overcome initial challenges

Aalto University
Startup Center

www.d2xcel.eu

European
Innovation
Council
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Other Market Opportunity Roadmaps

Supply Chain Management & Trade

. P ti
Finance roadmap Renewable Energy Production roadmap

Al-Powered Utility Management for

UGBS ol FOrelna? Sustainable and Smart Cities roadmap

- Aalto Universit
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