€45Db at risk: transforming the
textile industry through circular
carbon and strategic innovation

Enabling strategic transition to low-carbon
textile manufacturing

Turning carbon constraints into competitive advantage is now a
strategic imperative for the textile industry.
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Executive summary

The textile industry faces a structural inflection point: up to €45 billion in profits are at
risk if decarbonisation and sustainability challenges are not addressed. For C-level
leaders, the question is no longer whether to act—but how to act fast, at scale, and
without compromising competitiveness.

PNO supports this transition through a combination of innovation intelligence,
ecosystem strategy, and execution-focused methodologies. Within
THREADING-CO2—an EU-funded project under Horizon Europe (Grant Agreement No.
101092257)—dissemination and exploitation activities focus on aligning Key Exploitable
Results (KERs) with market needs and pathways to adoption. The project serves as a
proof point, demonstrating how COz2 valorisation can be industrialised while aligning
stakeholders, market positioning, and scalable deployment.

This signals a narrowing window to secure leadership positions through early adoption
of low-carbon solutions at scale.

Competitive advantage in textiles will be defined by the ability
to industrialise circular carbon at scale.
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Understanding the innovation ecosystem

The transition toward circular textile production is shaped not only by technology, but by
the structure of the surrounding ecosystem. Understanding who is active, where
innovation is concentrated, and how capabilities are distributed is critical to anticipating
market direction.

Stakeholder analysis across project participation, market presence, and patent activity
offers a structured view of this landscape. This approach highlights both established
actors driving current developments and emerging players contributing to future
innovation pathways.

The resulting mapping clarifies how innovation intensity and intellectual property are
distributed across the ecosystem, supporting more informed decisions on partnerships,
positioning, and engagement strategies.
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Stakeholders derived from Multi-Source Analysis: Composition Overview

The figure illustrates stakeholder distribution across Project, Market, and Patent
dimensions, highlighting ecosystem composition and analytical coverage.

Stakeholder insights clarify positioning options and support more
targeted exploitation pathways.
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From insight to implementation

Translating innovation into impact requires alignment across strategic, financial,
operational, and technological dimensions. The following pillars provide a structured

approach to guide this transition:

iR

Vision and Strategy Financing and Support

Set evidence-based priorities Mobilise public and private
aligned with patient outcomes investment to accelerate
and policy direction. responsible innovation.

= %

Execution and Governance Digital Leverage

Ensure transparent collaboration Use analytics and infrastructure
and compliance throughout to scale impact and measure
deployment. results.

When these dimensions are aligned, organisations are better positioned to move from
isolated initiatives to coordinated, scalable transformation with measurable business

impact.

Impact is achieved when strategy, investment, and execution
evolve in parallel.
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Case examples in action

Translating ecosystem insight into impact requires structured engagement across
industry, research, and policy stakeholders. Through targeted communication and
dissemination activities, THREADING-CO:z strengthens visibility, validates innovation
pathways, and connects with relevant stakeholders across the textile value chain.

The project’s LinkedIn presence complements these efforts by providing a continuous
channel to share updates, highlight milestones, and engage with stakeholders across the
innovation ecosystem.

Key engagement activities include:
» Academic and student engagement initiatives (e.g. DuuniDay)

» Industry trade fairs and sector events (e.g. K Trade Fair and 64" Dornbirn Global Fiber
Congress 2025 & 5™ Dornbin GFC Innovation Day)

»  Strategic industry platforms and international sustainability events (e.g.
Threading-CO2 Symposium in Ecomondo 2025)

» International conferences on COz2 utilisation and electrochemistry (e.g. 76" Annual
Meeting of the International Society of Electrochemistry and 22" International
Conference Carbon Dioxide Utilisation)

These combined efforts support the positioning of project outcomes, ensuring that
innovation is not only developed but also recognised and integrated within relevant
industrial ecosystems.

Innovation gains value when it is actively positioned
within the right ecosystem.
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https://www.linkedin.com/company/threading-co2/
https://www.k-online.com/
https://x.com/threadingco2/status/1925482994338283630
https://www.ecomondo.com/en/event-detail/Threading-CO2 Symposium?eventId=4482831
https://www.aspire2050.eu/threadingco2/New-Event/threading-co%E2%82%82-be-showcased-76th-annual-meeting-international-society
https://iccdu2025.events.chemistry.pt/
https://www.aspire2050.eu/threadingco2/New-Event/threading-co%E2%82%82-engages-students-lut-university%E2%80%99s-duuniday-event

From innovation to industrial application

THREADING-COz illustrates how CO2 valorisation can move beyond experimentation into
industrial relevance. By converting COz into polyester through a three-step MEG synthesis
process, the project demonstrates a viable pathway toward low-carbon textile
production.

The approach is designed for integration rather than disruption—ensuring compatibility
with existing infrastructure while reducing barriers to adoption. This enables industrial
players to transition without requiring fundamental changes to current production
systems.

The solution has reached a level of technical maturity that supports industrial scale-up,
with high-purity output (>99% MEG), validation at TRL5, progression toward TRL7, and a
fully electrifiable process.

This reduces implementation risk and shortens the path from innovation to market
deployment.

(2,00

The analysis is supported by PNO's Vision, Innovation and Investment Potential (VIP) framework

€45B AT RISK: TRANSFORMING THE TEXTILE INDUSTRY THROUGH CIRCULAR CARBON AND STRATEGIC
~_ PNO INNOVATION | jiovaTion 6

—



Across the ecosystem, a strong presence of established incumbents (26) is observed,
alongside a group of followers (21) indicating readiness for adoption. A limited number of
technology providers (9) highlights a structural gap in innovation supply.

This dynamic creates a narrow window in which early movers can secure strategic
positioning—leveraging both technological readiness and ecosystem timing.

Speed of execution—not innovation alone—will determine market leadership.

Ecosystem positioning in a concentrated
iInnovation landscape

The innovation landscape surrounding CO2-based textile production is characterised by
concentrated activity across research, intellectual property, and market development.
Analysis of publicly funded initiatives identified over 50 relevant projects, primarily
focused on chemical processes, materials engineering, and COz2 utilisation
pathways—indicating where innovation efforts are most advanced.

This concentration is reinforced by intellectual property trends. Patent analysis identified
87 relevant patents, largely centred on CO2 conversion and chemical synthesis processes,
confirming a growing consolidation of technological capabilities within specific domains

At the same time, market dynamics remain strong. The synthetic fibre sector continues to
expand, with the polyester market alone representing a €100 billion+ opportunity, driven
by increasing demand and the transition toward more sustainable materials.

Taken together, these trends highlight a landscape where innovation intensity, intellectual
property, and market demand are closely aligned, but not evenly distributed. Activity is
concentrated in specific technological areas, while other segments remain less
developed.

In such an environment, technological specialisation and timely positioning become
critical. Solutions that bridge the gap between emerging technologies and scalable
industrial applications are particularly relevant in a context shaped by concentrated
investment and accelerating competition.

Competitive advantage in circular textiles is increasingly defined by the
convergence of research intensity, intellectual property, and market demand.
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Strateqic priorities for decision-makers

In a rapidly evolving landscape, decision-makers must translate insight into timely action.
The following priorities outline where to focus to secure positioning, reduce risk, and
accelerate the transition toward scalable, low-carbon textile manufacturing:

» Act Early: Secure positioning in circular textile value chains before market
consolidation.

» Partner Strategically: Engage ecosystem leaders to de-risk investment and accelerate
deployment.

»  Align Innovation with Market: Focus R&D on scalable, high-demand applications.

» Convert Innovation into Value: Develop business models that capture long-term
revenue streams.

Strategic advantage will depend on the alignment of innovation,
partnerships, and execution ahead of market consolidation.

Are youready to transform
strategies-and-lead the textile ¥

industry towardscircular carbon’
and strategicinnovation?

info.it@pnoinnovation.com
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Connecting innovation and meaningful impact.
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