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The plastics and mechanical engineering industries play a key role in European 
industrial value chains, while also facing significant sustainability and resource-
efficiency challenges. The Plan-C project was launched to address these challenges, 
with the aim of moving plastics and machine industry towards circularity in the 
Danube Region. 

From January 2024 to June 2026 the project was implemented within the framework 
of the Interreg Danube Region Programme and brought together 14 partner 
organisations from 9 countries, including industrial clusters, research institutes 
and business support  organisations, which explored how plastics manufacturing 
processes and the related mechanical engineering solutions can be rethought to 
better align with the principles of the circular economy.

In total more than 450 representatives from plastics and machine industries 
contributed to Plan-C by providing best practice cases, giving interviews, sharing 
challenges and needs and participating to 30 design thinking workshops. Thus, 
Plan-C guidelines, handbooks, transnational strategies and the transnational 
action plan were co-created and are intended to support companies, business 
support organisations, policymakers, sectoral agencies, research institutions 
towards circular transformation, as well as to strengthen social awareness and 
education for circularity.



Transnational Cooperation for a Sustainable

Industrial Transition

Partners from Baden-Württemberg to the Moldovan Danube Delta, mapped and 
analysed the maturity level of circularity in the plastics industry and the current 
situation in the machine industry with special focus on how the entire life cycle 
of machines can be rethought from a circular perspective. During the joint work 
industry specific-challenges and opportunities were identified and Design Thinking 
methodology applied in pilot workshops to co-create practical solutions with the 
involvement of companies and stakeholders.
Knowledge sharing and transnational exchange of experiences played a key role 
throughout the project. Transnational peer capacity building aimed at sharing 
know-how and lessons-learnt between regions of different development levels. 

Practical Guidelines, Handbooks and Strategies for

Plastics and Machine Industry

A guideline for the plastics industry on how to develop a circular plastics prototype, 
compiled cases and practical information to support the transfer of technological 
know-how, was developed. For the machine industry a guideline for circularity 
including factsheets of circular machine life cycle phases were prepared and 
business models for circularity in the machine industries. 
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Further two handbooks one for a circular plastics industry and another for 
a circular machine industry were elaborated, providing practical support for 
companies, business support organisation as well as strategic stakeholders in 
introducing a circular approach. Both handbooks address the identified challenges 
and opportunities, the co-creation approach with design thinking methodologies. 
In each one are included the thematic specific parts as the prototype concept and 
cases for the plastics industry, and the solution for circular machine life cycles and 
the related business models for the machine industry.
The separate work on plastics and machine industry in the project was closed with 
one transnational strategy for each industry.

Circularity across the entire Plastics Value Chain

The later project activities addressed the entire plastics value chain and how 
collaboration between plastics processors and machine manufacturers can boost 
their circularity. A set of macro-regional workshops with companies and strategic 
stakeholders along the plastics value chain developed joint strategic steps towards 
circularity which served as a main input the final action plan. 



The “Transnational Action Plan for integrating Circularity in the entire 
Plastics Value Chain” is the most important output of the Plan-C project. This 
action plan sets out recommended concrete measures and actions supporting 
the development of sustainable and circular products, as well as circular business 
cooperation between actors of the plastics value chain — especially plastics 
processing companies and machine manufacturers.

The Results are ready for Uptake

Plan-C project activities strengthened transregional cooperation of stakeholders 
in the plastics and machine industries across the Danube Region to jointly develop 
solutions and take concrete steps towards a more sustainable and circular plastics 
and machine industry.
The results of the Plan-C project therefore not only mark the completion of a 
European cooperation project, but also lay the foundation for further joint work, 
practical application and the wider uptake of circular industrial solutions.

Result 1. 
Organisations with increased institutional capacity due to their participation in 
cooperation activities across the borders

•	 Piloting co-creative design thinking workshops to transform plastics 
industry towards circularity

•	 Piloting co-creative design thinking workshops to transform machine 
industry towards circularity

•	 Joint Vision for transnational collaboration of plastics processors and 
machine producers

A joint vision for the future of the role of plastics processors as part of a 
circular machine industry – including the right use of machines, leasing options, 
incentives of giving machines back, information + tracking during use, predictive 
maintenance, plastics processing machine manufacturers on how to create 
and optimize machines to allow easy and fast processing of recycled materials, 
supporting sorting and washing technologies, color detecting technologies, is 
ready for dissemination.

Result 2. 
Transfer phase of solution to local companies

•	 Guideline on how to develop a circular plastics prototype including Demo 
case factsheets reflecting technology know-how

•	 Guideline for circularity in machine industry and factsheets of life cycle 
phases



Result 3. 
•	 Joint strategies and action plans taken up by organisations
•	 Transnational strategy regarding circularity in plastics industry
•	 Transnational strategy regarding circularity in machine industry

Result 4.
•	 Transnational Plan-C Action Plan for the plastics value chain

Professional publications 

Several new professional publications have been developed within the framework 
of the Plan-C project, providing practical knowledge and methodological guidance 
to support the circular transition of the plastics and machine industries in the 
Danube Region.
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Shaping the Future of Plastics – Designed for Circularity

From Waste to Value – Together for a Circular Industry.

DESIGN
THINKING 

Summary of the identified challenges and  

opportunities in the machine producer industry 

This publication was developed as part of the Plan-C project, which promotes circular 
transformation in the plastics and machinery sectors across the Danube Region. The 
project fosters collaboration between producers and manufacturers to co-create reusable, 
remanufacturable products and machines. Linked to the Transnational Action Plan, it 
offers practical steps and innovative solutions for turning waste into value and supporting 
sustainable, cross-border industrial development.

The primary challenges and needs for the plastics machinery sector in the Danube Region include the lack 
of robust waste management and recycling infrastructure, insufficient integration between industry players, 
and the need for significant investment in circular economy technologies. Key needs focus on developing 
robust circular economy models, enhancing technological capacity for recycling secondary materials, fostering 
transnational collaboration, implementing eco-design principles for machinery, and leveraging digital tools like 
AI to improve efficiency and reduce costs. 

KEY CHALLENGES 

• Inadequate Circular Infrastructure: Many countries, particularly in the southern and eastern 
areas of Danube Region, lack the necessary infrastructure for waste management and the 
efficient processing of secondary plastic materials.  

• Environmental Concerns and Regulations: The industry faces increasing pressure from 
environmental issues like plastic pollution and evolving EU Green Deal regulations, which require 
a transition from a linear to a circular economy model. 

• Technological & Efficiency Gaps: Existing recycling technologies are often inefficient, prone to 
contamination, and energy-intensive, making large-scale implementation challenging.  

• Economic and Political Constraints: Challenges include the high cost of bio-based raw materials, 
limited funding opportunities, and economic barriers that hinder investment. Moreover, there 
are fewer political incentives for circular practices in the machine sector compared to other 
industries. 

• Limited Industry Integration: The lack of cooperation between plastics manufacturers, 
recyclers, and end-users, limits the effective transformation of the value chain and slows the 
adoption of circular principles. 

• Low Awareness of the Circular Economy: Both machinery manufacturers and users in the 
plastics industry often lack awareness and understanding of circular economy concepts and 
their relevance to the machinery sector as a whole.  
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CIRCULARITY IN MACHINE INDUSTRY

Plan-C

Circular Solutions for the Future of the Machine Industry

The machine industry plays a key role in industrial development, but the sector 
is facing increasing challenges: rising raw material prices, energy-intensive 
production, stricter environmental requirements, vulnerable supply chains, and 
growing market demand for sustainable operation.

The Plan-C – Moving PLastics and mAchine iNdustry towards Circularity 
project was launched to support the circular transformation of the plastics and 
machine industries in the Danube Region. Through the cooperation of 14 partners 
from 9 countries, the project supports companies, especially SMEs, in applying 
circular economy principles in practice.

Summary of the identified challenges and  

opportunities in the plastics producer industry 

This publication was developed as part of the Plan-C project, which promotes circular 
transformation in the plastics and machinery sectors across the Danube region. The 
project fosters collaboration between producers and manufacturers to co-create reusable, 
remanufacturable products and machines. Linked to the Transnational Action Plan, it offers 
practical steps and innovative solutions for turning waste into value and supporting sustainable, 
cross-border industrial development.

Based on the challenges and opportunities presented across various dimensions (legal/policy, technical, 
economic, societal/behavioural) for the project partner countries, here’s a comparison focusing on their 
respective situations: 

LEGAL/POLICY 

Challenges
• Hungary: Implementation of Extended Producer Responsibility (EPR) systems and compliance with new legislation. 
• Austria: Lack of clear legal requirements, inconsistent regulations, and outdated frameworks. 
• Czech Republic: Complex and evolving legislation regarding sustainable plastics management. 
• Germany: Ambiguity in regulations hindering business investment and innovation. 
• Slovakia: Lack of clear legal requirements and incorporation of circular economy principles. 
• Romania: Strategy for circular economy lacks detailed action plans and regulatory deficiencies. 
• Serbia: Non-compliance with EU regulations and gaps in national frameworks. 
• Moldova: Ineffective economic instruments and regulatory frameworks. 
• Bosnia and Herzegovina: Limited incorporation of circular economy principles into existing frameworks. 

Opportunities
• Hungary: Research and development in renewable materials and upcoming sustainable regulations. 
• Austria: Strong incentives in public procurement and standardized regulations favouring circular practices. 
• Czech Republic: Structured frameworks from delegated acts to guide sustainable practices. 
• Germany: Incentives in public procurement for circular products and clearer legal frameworks. 
• Slovakia: Strong incentives in public procurement and advancement in technologies. 
• Romania: Concrete measures under the circular economy strategy and improving regulations. 
• Serbia: Defining circular economy as a strategic goal and harmonizing regulatory documents. 
• Moldova: Introducing economic incentives and developing recycling-promoting regulations. 
• Bosnia and Herzegovina: Implementation of comprehensive policies and investment in waste management 
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THE CIRCULAR MACHINE LIFE CYCLE PHASES

Plan-C

The life of a machine does not start when it leaves the factory and it should not 
end when it stops working.
In a circular system, machines are designed and managed so that materials, 
components and value stay in circulation for as long as possible. This means 
moving away from the logic of “sell and replace” towards a model in which repair, 
upgrading, refurbishment, remanufacturing and high-quality material recovery 
become normal business practice.

Why the circular machine life cycle matters

For machine producers and users, circularity brings practical benefits:

• Longer machine lifetime and better utilisation of assets
• Less downtime through predictive maintenance and planned servicing
• Lower total cost of ownership by extending use phases and avoiding 

premature replacement

CIRCULARITY IN PLASTICS INDUSTRY

Plan-C

The plastics industry is one of the key sectors of modern economy, while also 
facing significant environmental, economic and regulatory challenges. The growing 
amount of plastic waste, fluctuating raw material prices, the vulnerability of supply 
chains, and increasingly strict EU regulations all encourage companies to rethink 
the way they operate.

A circular economy focuses on keeping materials in use for as long as possible. 
The aim is to create a closed-loop system in which materials retain their value 
through reuse, repair, recycling, or repurposing, rather than being discarded after 
a single use. 

This means that products should be designed from the very beginning to be 
durable, repairable, reusable, recyclable or, where appropriate, compostable.

TRANSNATIONAL ACTION PLAN
for integrating circularity in the entire  
plastics value chain in the Danube Region 

Plan-C
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by the European Union. 

  

Let ’s close the loop — together!

For diving deeper use the outputs and deliverables – all are 
available at the Plan-C project website for downloads as well. 

Plan-C Library


