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1. Introduction 
 

The ECOLE project, "ECO Industrial Park Network for the Alpine Regions Leveraging Smart and Circular 

Economy," is a collaborative project aimed at transforming Industrial Parks (IP) into Eco-industrial 

parks (EIPs) through the application of circular economy principles. By integrating sustainability into 

the operations of industrial parks across the Alpine region, the project aspires to create an 

environmentally, socially, and economically sustainable network of industrial ecosystems. 

ECOLE focuses on three key thematic areas within its LABs framework: 1) Energy Materials & 

Circularity, 2) Supply & Value Chain Resilience & Sustainability, and 3) EIP Governance, Local 

Symbiosis, and Circular Economy Knowledge Transfer. These LABs serve as a key mechanism for 

industrial park collaboration and transformation into eco-industrial parks. Partners are grouped based 

on their thematic focus, while governance aspects are explored universally across all LABs, ensuring a 

comprehensive approach to sustainability and resilience. 

The purpose of this document is to provide a structured framework for understanding, scaling, and 

replicating the results of pilot actions at the level of the IPs and Systemic Thinking Communities (STC) 

and at the level of alpine-transnational collaborations within the LABs. It serves as a strategic and 

operational guide, ensuring that key learnings and best practices can be effectively applied across 

different contexts, particularly within the Alpine Region. 

This document offer an overview of the tangible outcomes from pilot actions and operations of the 

LABs. While this document does not present a detailed analysis, it highlights the most relevant insights 

and innovations generated through these initiatives. 

Furthermore, this document integrates strategic and operational aspects necessary for scalability and 

replicability. It provides practical recommendations and guidelines to facilitate the adaptation of 

successful approaches in varying regional and institutional settings. The focus is on ensuring that 

proven solutions can be transferred effectively, maximizing their impact beyond the initial 

implementation. 

Finally, the guidelines establish a governance model and framework to serve as a best practice 

reference for the Alpine Region. By defining a structured approach to implementation, coordination, 

and stakeholder engagement, this topic aims to promote long-term sustainability and institutional 

adoption of circular economy principles within the EIPs. The proposed governance framework has 

been inferred from the internal structure of each single pilot parks participating to ECOLE projects 

ensuring alignment with regional and European policies, also withdrawing from international 

experience, reinforcing the long-term viability of the proposed strategies. 
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2. Circular Economy: Definition and key principles applied to Eco-Industrial 

parks 
 

The Circular Economy (CE) is an economic model aimed at eliminating waste, maximizing resource 

efficiency, and maintaining the value of materials through continuous use. Unlike the traditional linear 

economy, CE focuses on restorative and regenerative processes. The Ellen MacArthur Foundation 

(EMF) defines CE as an industrial system that replaces the concept of "end of life" with restoration, 

prioritizing renewable energy, non-toxic materials, and innovative product design to minimize waste. 

Preston (2012) expands this by emphasizing resource transformation, where waste from one company 

becomes a valuable input for another, promoting reuse, repair, and upgrading instead of disposal. 

Kirchherr et al. (2017) further define CE as an economic system operating at micro (businesses, 

consumers), meso (industrial clusters), and macro (regions, nations) levels, aiming for sustainable 

development, environmental quality, economic prosperity, and social equity.  

A widely accepted framework within CE is the "butterfly diagram" introduced by EMF in 2013, which 

illustrates two main cycles. The technical cycle ensures the continuous circulation of materials through 

reuse, repair, remanufacturing, and recycling, while the biological cycle returns biodegradable 

materials to the biosphere, fostering natural regeneration.  

According to Webster (2015), CE creates value by prioritizing repair and maintenance over recycling, 

extending product lifecycles, cascading material use across industries, and ensuring high-quality 

resource recovery. 

 

 

Figure 1: Biological and Technical cycle by EMAF (ECOLE infographic) 
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CE principles are commonly structured around the 3Rs—Reduction, Reuse, and Recycling, later 

expanded to the 4Rs with Recovery, focusing on material extraction and energy recovery from waste. 

Kirchherr et al. (2017) further introduced 10Rs, adding Refuse (eliminating unnecessary materials), 

Rethink (enhancing product utility), Repair (prolonging product use), Refurbish (upgrading products), 

Remanufacture (reprocessing components), Repurpose (using materials for new functions), and Re-

mine (recovering materials from landfills). While some of these principles apply more to consumers 

(refuse, reuse, repair), others are essential for manufacturing and production processes 

(remanufacture, refurbish, repurpose). 

        

  

Figure 2: Rs' strategies by Kircher, 2017 
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Figure 3: Dual application of CE principles in single company and EIP area 

The circular economy is closely linked to industrial ecology and industrial symbiosis. Industrial ecology 

analyzes material and energy flows within industrial systems, aiming for "zero discharges" through 

recycling. Industrial symbiosis, a subset of industrial ecology, fosters collaboration between firms to 

exchange materials, water, energy, and by-products, leveraging geographic proximity for mutual 

benefits. This synergy enhances resource efficiency, reduces waste, and creates economic and social 

value beyond individual firm actions. 

 

  

Figure 4: Industrial-urban symbiosis, 2019 

 

To effectively implement CE, Suárez-Eiroa et al. (2019) highlight additional strategic actions, including 

aligning resource inputs with natural regeneration rates, minimizing waste outputs, closing resource 

loops, maintaining resource value through recirculation, reducing material consumption, integrating 

eco-design, and fostering education for CE. The transition to CE demands a systemic and holistic 

approach, requiring collaboration across industries and societal engagement. It represents a paradigm 

shift, encouraging businesses and individuals to rethink production and consumption patterns to 

create a sustainable, low-waste future. 

Webster (2015) identifies key principles that drive value creation within CE. The effectiveness of the 

inner circle emphasizes that repairing and maintaining products retains their value better than 

recycling. Extending product life cycles maximizes their use while reducing resource consumption. 

Cascading use refers to repurposing materials across industries, such as using cotton clothing first as 

second-hand apparel, then as upholstery filling, and eventually as insulation. Finally, using pure inputs 

ensures high-quality recycled materials, improving efficiency and prolonging product longevity. 

Supported by Cradle to Cradle and System Thinking approaches, CE aims to preserve the value of 

material flows through innovation, design, and strategic management. 
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The application of the principles of the circular economy to industrial parks is very important to 

concider the rational use of resources and the application of circularity principles. Mainly the areas of 

attention concern the exploitation of water resources and related discharges, energy supply and the 

use of renewable sources, the containment of waste production and its management.  

 

 

Figure 5: EIPs and circular principles, World Bank 

 

To make circular actions effective within companies and in industrial parks, however, innovative 

approaches are needed for the application of new technologies and the adoption of revised business 

models.  The sustainable path of an industrial park requires a series of useful strategies to develop the 

circular economy. Such strategies shall need to apply a systemic approach that also takes into account 

relevant relationships with all stakeholders in the area. It is by considering such relationships that 

circularity is promoted and enforced on the territory. The principles of circularity, according to 

different sources, cover, in several ways, all possible implementable strategies. Starting from these 

principles, and for each strategy, it will be possible to identify indicators for measuring the circularity 

performance of a company or group of companies. They must also make it possible to trace the 

development trajectory towards improvement of circularity performance based on reference 

benchmarks or objectives that the organization aims to achieve.  

 

 

 

 

 

 

 

see 

annex See Annex 1: Strategies and principles to develop CE.  

 

https://drive.google.com/file/d/1oXwANJGMk842ZRNWWSbZAzIHaQCuxqnU/view?usp=
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3. Regulatory framework  and relevant European strategies 
 

The Circular Economy (CE) has been progressively integrated into European policies, initially focusing 

on waste management and recycling. Over time, the EU's approach has expanded towards a systemic 

and resource-efficient model, emphasizing closing material cycles and optimizing the entire supply 

chain—from procurement and design to production, distribution, use, and end-of-life. 

The European Union (EU) has gradually strengthened its policy framework for circularity. In 2014, the 

European Commission introduced the Communication "Towards a Circular Economy: A Programme 

for a Zero Waste Europe," providing a strategic framework for fostering circularity. The following year, 

the "Circular Economy Package" was released, containing policies aimed at transitioning economic 

and social systems towards circularity. In 2018, the EU reinforced these efforts with four new circular 

economy directives, setting clear targets for waste reduction and recycling, along with the European 

Strategy for Plastics in the Circular Economy, which set 2030 as the target year for recycling all plastic 

packaging. The momentum continued in 2020, when the EU adopted the New Circular Economy Action 

Plan, a key pillar of the European Green Deal, reinforcing circular principles across industries and 

economies. 

The EU’s current CE strategy strongly incorporates system thinking and design approaches influenced 

by Performance Economics and Cradle to Cradle principles. This shift marks a departure from 

traditional waste management policies, which focused mainly on end-of-life treatment, towards a 

more holistic product lifecycle approach. The Directive 2008/98/EC, particularly Article 4, aligns closely 

with the 4Rs principle, establishing a waste hierarchy prioritizing prevention, preparation for reuse, 

recycling, other recovery (e.g., energy recovery), and disposal. Member States are required to 

implement this hierarchy based on the best possible environmental outcomes. 

European CE policies are not only regional initiatives but also align with global sustainability 

frameworks, particularly Agenda 2030. The United Nations Sustainable Development Goals (SDGs) 

provide a comprehensive framework within which CE contributes to environmental, economic, and 

social sustainability. Specifically, CE plays a key role in achieving SDG 12 (Responsible Consumption 

and Production) by promoting resource efficiency, waste reduction, and sustainable supply chains. It 

also supports SDG 9 (Industry, Innovation, and Infrastructure) by fostering industrial symbiosis and 

technological innovation, as well as SDG 13 (Climate Action) by reducing carbon emissions through 

improved material cycles and waste prevention. By minimizing resource extraction and waste 

generation while promoting reuse, recycling, and regeneration, CE helps foster long-term 

sustainability and resilience. The European Green Deal and related policies reflect this global 

commitment, reinforcing CE as a key driver of sustainable development in Europe and beyond. 

At the regional level, CE principles are integrated into Alpine governance structures, aligning with 

broader European climate and sustainability goals. The Alpine Convention, through its Alpine System 

of Objectives, has set 2050 climate targets to improve resource efficiency, reduce raw material 
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exploitation, and expand renewable energy sources. The 2020 Green Economy in the Alpine Region 

document further highlights circular economy initiatives and projects aimed at enhancing 

sustainability in the region. 

Within the EUSALP program, several Action Groups (AGs) have conducted analyses on circularity-

related issues. While these strategic documents do not specifically address the transformation of 

industrial parks into circular models, they explore circular supply chains, which are crucial for 

promoting sustainability in the Alpine region. This connection between CE principles, regional policies, 

and sustainable supply chain development highlights the broader effort to integrate circularity into 

industrial and economic systems across Europe. 

 

 

 

4. Eco-industrial parks framework: Definition and key benefits 
 

Eco-Industrial Parks (EIPs) are industrial zones designed to integrate environmental sustainability, 

economic efficiency, and social responsibility. The concept, originating in the 1960s, focuses on 

industrial symbiosis, where businesses collaborate to optimize resource use, minimize waste, and 

enhance efficiency. Unlike traditional industrial parks, EIPs prioritize circular economy principles, 

ensuring that waste from one business becomes a resource for another, thus reducing environmental 

impact and promoting sustainable industrial development. 

EIPs contribute to sustainability by improving resource efficiency, lowering emissions, and minimizing 

waste generation. They foster economic advantages, such as reducing operational costs, enhancing 

productivity, and supporting innovation-driven growth. Additionally, they strengthen social well-being 

by creating stable jobs, improving labor conditions, and promoting skill development through 

vocational training and knowledge exchange. 

The evolution of EIPs has been driven by stricter environmental regulations, advances in technology, 

and a shift toward decoupling economic growth from resource extraction. They are categorized as 

either greenfield developments, built from the ground up with sustainability integrated into their 

design, or brownfield transformations, which retrofit existing industrial zones to improve 

environmental performance. Both models require coordinated efforts among stakeholders, including 

businesses, policymakers, research institutions, and community organizations, to ensure long-term 

viability and positive regional impact. 

A key feature of EIPs is industrial symbiosis, where companies share utilities, services, and by-

products, leading to mutual benefits such as energy recovery, water reuse, and material exchange. 

Advanced technologies, including waste-to-energy systems, sustainable water management, and 

renewable energy sources, further enhance their efficiency. 
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To successfully implement and manage EIPs, strong governance structures, performance monitoring, 

and stakeholder collaboration are essential. By fostering synergies between industries, communities, 

and policymakers, EIPs serve as a model for sustainable industrial development, supporting both 

environmental protection and economic resilience. 

 

 

 

 

 

 

 

5. Governance of Eco-Industrial parks: Importance and models 
 

The goal of an eco-industrial park is to serve as community of businesses and organizations located 

within a common property whose members seek enhanced environmental, economic, and social 

performance through collaboration in managing environmental and resource issues. Governance is at 

the heart of any successful enterprise, especially in the field of EIPs, where the convergence of 

sustainability, industry, and community underscores the critical role of effective management 

structures. At its core, governance within EIPs encapsulates the mechanisms, policies, and frameworks 

that guide decision-making, operations, and collaborations among stakeholders. Governance basically 

refers to the system of decision-making, coordination, and management that ensures the effective 

and sustainable operation of the park. It involves the development and implementation of policies, 

regulations, and collaborative processes that guide the interactions among various stakeholders, such 

as businesses, government bodies, local communities, and environmental organizations. 

Through an extensive and detailed research, a partial goal of ECOLE project is to emphasize the 

intrinsic link between sound governance models and the overall development and performance of 

EIPs by analyzing the Governance models of the ten industrial parks of the project. It highlights the 

critical role that Governance plays in promoting sustainable practices, fostering innovation, mitigating 

environmental impact, and driving economic growth within these specialized industrial ecosystems. It 

also identifies the various Governance models tailored to meet the different needs and objectives of 

diverse EIPs. 

 

The importance of a well-structured governance is threefold:  

• The presence of a governing entity in place is important to support various administrative 

issues and development functions. At the same time, a governing body ensures a better 

coordination when multiple parties have relationships with the firms on the settlement. This 

see 

annex 
See Annex 2: Best practices of eco-industrial parks around the world and Annex 3: Preconditions for 

success of Eco-Industrial parks. 

 

https://drive.google.com/file/d/1-PGBh-uSf41KzCztPk-Li5RNM1Sxh3Xs/view
https://drive.google.com/file/d/11j9T9tvWiCjlzqoDZeU3XxTPaPki7-nH/view
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is true when large industrial complexes have to deal with multiple stakeholders such as 

government, local authorities, municipalities, development agencies, investors and NGOs. The 

benefit to have a single point of contact is fundamental to have a coordinated management 

of all the interest at stake. 

• A governing body is fundamental to formulate an integrated development plan. This is true 

for the planning and executions of activities on the industrial settlement such as land 

preparation (if talking about greenfield), infrastructure setting, facilities, utilities. The 

governing body is necessary to become a developer or master planner of the various activities. 

Eventually, a governing body is the sourcing and managing of funds in order to finance the 

various activities necessary to develop the industrial area such as infrastructure development 

and facilities in and around the industrial settlement.  At the same time, the governing body 

is necessary for requesting or raising funds to finance infrastructures and facility projects. 

Having a sound governing entity can also bring strong marketing capability and focused 

promotional strategies to attract investors.   

• A well-structured governance body is critical for ensuring an effective transformation of the 

industrial parks by applying sustainable practises. Implementing transformative measures 

towards circularity, for example, requires a high level of coordination, alignment of interests 

across stakeholders, extensive sharing of information and data, and coordinating action to 

harness benefits from industrial symbiosis. Without a well-functioning and highly invested 

governance body, such actions can only be limited. 

 

As far as the governance structure of an industrial park is concerned, this can take on different 

connotations based on international experiences in this area. In general, we can consider four cases: 

1. No governance: this is the most common case and concerns the marginal role played by public 

bodies. These are involved in the planning processes of industrial sites that can be 

redeveloped (brownfield) or provide for new production facilities on virgin land and/or used 

for agricultural practices (greenfield). In this case, the role of the local public body and, where 

it exists, of the economic development agencies of the territory are characterized by territorial 

planning but without entering into the merits of the management of the activities of individual 

companies nor, even less, of setting targets and circular economy objectives within the 

industrial site.  

2. Statutory Body: this is the case where the governing body is established through a legislative 

act (national, regional) that also define the powers. Usually, this body has the mandate to 

develop and administer the park.  

3. Corporation: this is the case where a profit-driven entity is created to develop and administer 

an industrial settlement. It is established through a companies act. 

4. Combination of Statutory Body and Corporation: in this fourth model the statutory body and 

a corporation are set up together. The public representatives of this model can be local 

authorities, municipalities, development agencies. The Statutory Body has the aim to 

administer the Park and to protect the public bodies interests. The corporation may have the 
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duty to develop the land, to attract the investors and new tenants. The land could be owned 

by the local municipalities/authorities, sold to each single tenants or owned and managed by 

the corporation. 

 

 

 

Assessment of Governance Models  

To assess the governance differences among Ecole Industrial Parks (IPs), a set of key performance 

indicators (KPIs) was developed, primarily based on UNIDO’s International Framework for Eco-

Industrial Parks. These indicators were refined in consultation with project partners to measure the 

state of development and implementation across the IPs. 

The analysis first examined park management structures and the services provided to tenants, 

focusing on the presence of a management body, engagement with local authorities and 

stakeholders, and the level of tenant representation in governance. Another key aspect was the 

park's ability to plan and implement circular economy and sustainability goals. 

Additionally, the study evaluated property and infrastructure management, including the provision 

of utilities, capacity building, and knowledge exchange. Lastly, the role of the managing body in 

monitoring, risk management, and climate resilience was highlighted as essential for sustainable 

industrial park operations. 
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Figure 6: KPIs used to evaluate the governance models of the 10 IPs in ECOLE. 

 

 

 

 

 

6. Systemic Thinking Community Model (STCM) and its importance for EIPs 
 

The Systemic Thinking Community Model (STCM) is a structured framework designed to foster 

coordination and engagement among diverse stakeholders in Eco-Industrial Parks (EIPs). It aims to 

enhance collaboration between industrial firms, local communities, policymakers, and knowledge 

institutions to facilitate the successful transformation of traditional industrial parks into sustainable, 

circular ecosystems. 

STCM is essential for EIPs because it integrates diverse perspectives, aligns interests, and enables co-

benefits that support industrial symbiosis. The model ensures that material flows, resource-sharing, 

and waste reduction strategies are optimized through collective decision-making. By strengthening 

communication and stakeholder engagement, STCM helps EIPs achieve their sustainability goals while 

also contributing to regional economic and environmental resilience. 

One of the most important tools that enable STCM is the policy cycle model, which provides a 

structured and iterative approach for decision-making, stakeholder engagement, and governance 

within EIPs. This model ensures that industrial parks continuously evolve through assessment, 

implementation, and refinement of circular economy strategies. 

A crucial component of this model is the Systemic Thinking Community (STC), which acts as a 

collaborative network facilitating the practical implementation of circular economy principles. STCs 

bring together key stakeholders to coordinate efforts, exchange best practices, and drive industrial 

symbiosis within EIPs. It serves as a platform for dialogue, coordination, and shared decision-making, 

enabling industrial parks to transition toward sustainable, resource-efficient, and low-carbon models. 

Through structured working sessions, STCs support the transition of traditional industrial parks into 

sustainable, resource-efficient ecosystems, ensuring alignment with regional and European 

sustainability goals. 

Key Functions of STCs in EIPs involve enhancing coordination to facilitate structured engagement 

among different actors to align interests and create synergies, knowledge sharing to act as hubs for 

exchanging best practices and innovative circular economy solutions, supporting Industrial Symbiosis 

to foster collaboration, and enabling businesses to share resources, reduce waste, and optimize 

material flows and policy and governance integration to provide insights into regulatory frameworks, 

ensuring alignment with sustainability goals at regional and European levels. 

see 

annex See Annex 4: Table 1. Governance models of the 10 IPs in ECOLE. 

 

https://drive.google.com/file/d/1gH5R4gwyyh6KbgJgiz0Wd7HrviHHUeK5/view
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In the framework of the ECOLE project partners formed 10 local Systemic Thinking Communities (STCs) 

at the 10 pilot sites and performed the working sessions aimed at integrating circular economy 

solutions in industrial parks. The sessions addressed action plans, pilot technologies, and procedures 

to enhance cost efficiency, environmental sustainability, and social benefits. STCM provided a 

structured and collaborative framework to improve the performance of EIPs in partner territories. It 

ensured stakeholder engagement, resource optimization, and knowledge exchange by fostering 

synergies across industries, local communities, policymakers, and academia. This model was essential 

for both existing industrial parks (brownfield transformations) and new sustainable developments 

(greenfield projects), ensuring deep integration of circular economy strategies.  

6.1. Systemic Thinking Community working sessions findings  

Findings have been collected till December 2024. At the end of the project the chapter will be 

updated with the other STCM-WSs that will be organized during the last year of the project - 2025 

 

Main objectives of the STCM working sessions 

• Transformation of Industrial Parks into Eco-Industrial Parks: Reducing environmental 

impact through the adoption of circular economy practices; Optimizing resource use 

through waste recycling and sustainable materials management. 

• Promotion of Renewable Energy: Installing photovoltaic systems, producing biogas, 

and using renewable energy sources to reduce the carbon footprint. 

• Development of Systemic Collaboration Models:Creating a Systemic Thinking 

Community Model (STCM) to foster cooperation between businesses, public 

institutions, and local communities. 

• Innovation in Industrial Processes: Experimenting with innovative technologies for 

waste reuse (e.g., producing biodiesel from used oils and digestate from biogas 

plants). 

• Development of an IT Tool: Developing an IT tool to monitor the energy input and 

output of the industrial area of Trieste. 

• Promotion of a Renewable Energy Community: Encouraging the creation of a 

renewable energy community within the industrial park. 

• Fostering Business Collaboration: Promoting cooperation between companies to  

enhance environmental sustainability and reduce greenhouse gas (GHG) emissions. 

• Assessment of Excess Heat Potential: Evaluating the technical and economic potential 

for using excess heat in four industrial parks. 
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• Identification of Synergies: Identifying synergies between companies for the use of 

residual heat in production processes or for public applications. 

• Municipal Engagement: Involving municipalities to attract future users interested in 

heat recovery. 

• Strengthening Industrial Park Governance: Enhancing governance in the southern 

industrial park and creating synergies between businesses. 

• Promotion of Circular Economy Initiatives: Promoting circular economy through 

shared projects between businesses and local institutions. 

• Implementation of Sustainable Transportation Solutions: Implementing sustainable 

transportation solutions for park employees. 

 

Participants  

Private Companies and SMEs: 

JATA EMONA, KOTO, HHLA PLT and Trieste Trasporti, Local Energy Agency of Gorenjska, ENEKOM – 

Energy Consulting Institute. 

Public Entities and Local Authorities: 

Ministries, municipal and regional authorities playing a central role in project regulation and co-

financing. ARERA, Port Network Authority of the Eastern Adriatic Sea, Friuli Venezia Giulia Region. 

Service providers:  

TERNA, AcegasApsAmga, Hera, SIOT, Grenoble Alpes Métropole, Grenoble Chamber of Commerce and 

Industry. 

Research Institutions and Universities: 

Collaboration with academic institutions to develop new technologies and provide technical support. 

University of Trieste, Polytechnic University of Milan, Sincrotrone. 

Civil Society Organizations: 

Engagement of local communities and citizens in waste separation and sustainable waste 

management programs. 

Local Competitiveness Clusters:  

Vegepolys Valley, Tenerrdis, CIMES, Axelera. 

 

Main Topics of the Working Sessions 
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• Sustainable Waste Management: Pilot projects for the recycling of used cooking oil and biogas 

production from organic waste; Treatment of sewage sludge and management of animal 

waste. 

• Energy Efficiency and Renewable Sources: Use of residual heat from industrial plants to provide 

heating for other companies; Creation of renewable energy communities within industrial 

areas. 

• Collaboration Between Businesses and Institutions: Partnerships between companies, public 

authorities, and universities to promote research and innovation in environmental 

sustainability; Proposals for resource and service sharing between businesses to reduce costs 

and environmental impact. 

• Digitalization and Monitoring: Development of IT tools to monitor energy consumption, waste 

production, and potential synergies between companies. 

• Introduction of New Regulations on Renewable Energy Use: Discussion on the latest legislative 

developments aimed at fostering the use of renewable energy sources. 

• Potential Development of an Industrial Symbiosis Networks: Exploration of industrial symbiosis 

networks to facilitate resource sharing and collaborative practices among industries. 

• Planning for Future Energy Needs: Implementation of on-shore power supply solutions in ports 

to meet future energy demands. 

• Presentation of Excess Heat Potential Analysis Results: Discussion on the importance of 

managing residual heat and future collaborative opportunities. 

• Exploring Synergies Between Companies and Local Authorities: Encouraging collaboration 

between businesses and municipalities for improved resource management. 

• Strengthening Industrial Park Governance: Defining priority actions and improving governance 

within industrial parks to enhance coordination. 

• Circular Economy Projects: Collection and reuse of industrial waste and the management of 

residual heat within eco-industrial parks. 

• Implementation of an Online Platform: Facilitating collaboration between companies through 

a digital platform designed to enhance communication and cooperation. 

 

Key Conclusions 

• Positive Effects of Public-Private Partnerships: The projects demonstrated that synergies 

between public entities, businesses, and universities enhance the effectiveness of 

sustainability strategies. 
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• Scalability of Pilot Models: Initiatives launched in industrial parks can be replicated in other 

regions, contributing to the spread of circular economy practices. 

• Need to Overcome Regulatory and Financial Barriers: Large companies like KOTO face 

challenges in accessing funding, while SMEs require incentives to adopt green solutions. 

• High Motivation for Shared Projects: Companies are motivated to participate in collaborative 

projects, especially to improve the image of the industrial park. 

• Crucial Involvement of Businesses and Institutions: Engaging more companies and institutions 

is essential for creating effective synergies. 

• Strong Interest in Efficient Heat Management: Both businesses and municipalities show a 

strong interest in managing excess heat effectively. 

• Need for a Coordinating Body: Establishing a central organization is necessary to facilitate 

information collection and collaboration among stakeholders. 

• Strong Public-Private Cooperation: Effective collaboration between public and private entities 

is crucial for improving energy efficiency. 

• Replicable IT Platform Model: The IT platform developed can serve as a replicable model for 

other industrial parks. 

• Active Participant Engagement: Participants showed strong involvement, focusing on 

solutions that are scalable and replicable across different contexts. 

 

Lessons Learned 

• Several companies, such as JATA EMONA and VOKASNAGA, have highlighted innovative 

approaches to waste management. Examples include transforming manure into fertilizer and 

collecting used cooking oil for biodiesel production. 

• Collaboration among stakeholders has proven essential for the success of pilot projects, 

fostering synergies between public entities, businesses, and local communities. 

• COSELAG: The local community has shown significant interest in the circular economy and its 

application in industrial parks. Public-private collaboration is crucial for improving 

environmental performance and reducing greenhouse gas (GHG) emissions. 

• Initiatives to install photovoltaic systems (e.g., JATA EMONA and KOTO) have emphasized the 

importance of reducing the carbon footprint through solar energy and energy efficiency 

improvements. 

• Managing residual heat for industrial cooling has been discussed as an innovative solution to 

reduce energy waste. 
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• Difficulties have emerged in collecting data on the energy needs of residential buildings (RA 

SORA). 

• The creation of Systemic Thinking Committee Models has facilitated stronger collaboration 

among different stakeholders (companies, public authorities, and universities) to promote the 

circular economy in eco-industrial parks. 

• The lessons learned highlighted the need for stakeholder engagement strategies from the 

early stages of the project. 

• A systemic approach has proven essential for creating effective synergies between businesses 

and institutions. 

• Companies are motivated to participate in joint initiatives to improve the park's image and 

reduce environmental impact. 

• The creation of an online platform to facilitate synergies between companies is considered a 

strategic element. 

• The lack of a centralized governing body for industrial zones is seen as a barrier to collecting 

information on residual energy (RA SORA). 

 

Evaluations 

• All participants expressed a high level of satisfaction with the organization of the workshops, 

with an average score of 5 out of 5 for session quality and interactivity. 

• Topics such as sustainable waste management, renewable energy production, and cross-

sector collaboration were met with great interest. 

• In particular, pilot projects on used cooking oil recycling and biogas production garnered 

significant attention for their potential replicability. 

• The synergies created between public entities, universities, and private companies were 

positively evaluated for their contribution to improving environmental sustainability and 

operational efficiency. 

• Participants recognized the value of cross-sector cooperation as a key element in achieving 

decarbonization goals and reducing waste. 

• Some reports suggested further discussion on financial aspects, such as return on investment 

(ROI) for green infrastructure projects. 

• Improving communication between stakeholders was recommended to increase 

transparency and enhance the effectiveness of initiatives. 

• Participants positively evaluated the organization of the sessions. 
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• Discussions highlighted the importance of an IT platform for sharing data on energy demand 

and waste production. The possibility of replicating the pilot project in other industrial parks 

in the region was confirmed. 

• The working sessions were highly rated by participants. 

• Companies expressed strong interest in collaborating with municipalities to harness the 

potential of excess heat. 

• Participants called for joint meetings between businesses and local administrations to 

strengthen synergies. 

• The workshops received positive feedback, with strong participant engagement. 

Industries requested further meetings to delve into specific topics and improve collaborations. 

• The value of online platforms for managing industrial synergies was recognized. 

 

 

7. LAB framework and strategic focus 
 

As part of the ECOLE project, three LABs were established as key mechanisms to facilitate the 

transition of industrial parks across the Alpine region into eco-industrial parks (EIPs). While each LAB 

operates within a distinct thematic area, they share a common vision and foundational principles 

aimed at fostering collaboration, innovation, and knowledge exchange. Collectively, they contribute 

to a transnational network that advances sustainability and resilience in industrial ecosystems. 

The three LABs address the following core themes: LAB A focuses on Energy, Materials & Circularity, 

LAB B examines Supply & Value Chain Resilience & Sustainability, while LAB C is dedicated to Eco-

Industrial Park Governance, Local Symbiosis, and Circular Economy Knowledge Transfer (see Section 

5). Recognizing the diversity of industrial parks across the Alpine region, the LABs employ flexible, 

context-specific frameworks, ensuring that strategies are tailored to local conditions while 

maintaining alignment with overarching sustainability objectives. This approach allows for the 

integration of site-specific challenges and opportunities within a broader transnational framework. 

A defining feature of the LABs is their workshop-based methodology, which provides a structured 

environment for continuous engagement and stakeholder collaboration. This model ensures cross-

disciplinary exchange, fostering the integration of diverse perspectives essential for comprehensive 

problem-solving and the development of scalable circular economy strategies. Through this 

participatory approach, LABs optimize resource utilization, enhance energy and material efficiency, 

and strengthen knowledge-sharing networks. 

see 

annex 
See Annex 5: The Policy cycle as a guiding model and Annex 6 Understanding stakeholder and 

planning engagement and Annex XXX Stakeholder mapping template 

 

https://drive.google.com/file/d/1nN8Tj9Ab2M_ETw64dRG4fXded3foD9oV/view
https://drive.google.com/file/d/1hj1g_6eKbpPoS7EqirBrrM3ij_3q_khf/view
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The six workshops conducted within the ECOLE project played a pivotal role in shaping the LABs' 

contributions. They facilitated cross-collaboration, governance enhancement, pilot implementation 

assessment, strategic goal refinement, cost-benefit evaluation, and transnational knowledge-sharing. 

By addressing stakeholder engagement barriers, governance challenges, and resource constraints, the 

LABs developed innovative tools, governance models, and circular economy solutions applicable 

across industrial parks. The final workshop emphasized the importance of systemic thinking, adaptive 

governance, and collective problem-solving in ensuring the long-term sustainability of EIPs. Through 

these initiatives, the LABs have established a robust foundation for the continued integration of 

circular economy principles within industrial parks across the Alpine region. 

 

 

 

 

 

 

8. Overview of the implementation process 
 

The implementation process for the project follows a structured approach to embedding CE principles 

within EIPs across the Alpine region. It includes key steps designed to facilitate knowledge transfer, 

pilot testing, and large-scale adoption of CE strategies. 

The first step involves defining a common understanding and framework for EIPs and the circular 

economy approach. This stage includes benchmarking studies on governance, economic, and 

environmental factors influencing industrial parks. A systemic thinking community (STC) model 

tailored to the Alpine region was established, setting the foundation for knowledge-sharing networks. 

The second step focuses on on-the-ground testing of CE principles through pilot actions in selected 

industrial parks, based on the action plans prepared by the partners. These pilot actions explore 

various themes, including energy and material circularity, governance, local symbiosis, value chain 

resilience, and sustainability. The goal is to demonstrate the applicability of CE principles and refine 

methodologies through practical implementation. Once pilot actions are implemented, the next step 

involves validation and co-assessment of results. This step ensures that the strategies tested during 

the pilot phase are viable and can be scaled. A transnational peer review process consolidates the 

lessons learned, while digital publications and video documentation share key findings. 

The final step will be the dissemination and scaling, where validated solutions will be integrated into 

governance structures and policy recommendations. This includes re-evaluating and updating action 

plans for industrial parks based on pilot experiences. A set of solutions tailored for EIPs, including 

see 

annex 
See Annex 7: Roadmap for ensuring the operations of the LABs and Annes 8: Cross-collaboration 

opportunities among LABs.  

https://drive.google.com/file/d/1attMQcBiHFBeF0Fg1W_jae6iPjxrzxLs/view
https://drive.google.com/file/d/1N9vn6GbxMouMYOJpsjmYPCdopKx4q_Qe/view
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toolkits and guidelines, will be developed to support broader adoption. Additionally, industry 

stakeholders, policymakers, and private sector entities receive targeted recommendations to embed 

circular economy principles into their strategic frameworks. 

Through this structured process, the project aims to accelerate the transition towards circular 

industrial ecosystems, ensuring long-term sustainability and resilience in Alpine EIPs. 

 

Figure 7: Implementation process (Ecole infographic) 

9. Innovative tools for Eco-Industrial park transformation 
 

The toolkit developed by the ECOLE group is specifically designed to facilitate non-technical users in 

understanding the process of transitioning their industrial park into an eco-industrial park. It primarily 

focuses on two key aspects: technology and communication.   

General users typically possess foundational knowledge about their industrial park, such as its 

geographical location and total area. Utilizing this information, the tool provides an initial roadmap 

for transition, which may include adopting renewable energy sources or implementing an efficient 

waste management system. At this stage, users can explore various options and proceed accordingly. 

Subsequently, a preliminary financial assessment is generated based on available data, enabling users 

to make informed decisions through Cost-Benefit Analysis.   

The next stage of the toolkit involves dedicated sheets for each potential solution, structured using 

Multi-Criteria Analysis. For instance, if a user selects the option of integrating renewable energy, a 

detailed sheet outlines the necessary steps for various energy generation methods. A key feature of 

the tool is a progress tracking mechanism, where users can mark tasks as completed using a checkbox. 

This generates a completion rate, thereby encouraging continued engagement and fostering a more 

sustainable industrial park.   
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From a communication perspective, the transition process requires effective coordination with 

various stakeholders, including park management, government agencies, and other relevant entities. 

The toolkit is designed to guide users through structured communication procedures, ensuring clarity 

and trust-building. This, in turn, enhances the efficiency and success rate of the eco-industrial park 

transition. 

The Toolkit, tested across various industrial parks, demonstrates significant potential for facilitating a 

faster understanding based on knowledge and communication. The results indicate that there are a 

few technological aspects that need to be incorporated into the toolkit, which will be addressed in 

future versions. This is due to the fact that each industrial park, located in different regions, specializes 

in distinct areas and faces unique challenges. 

  

 Figure 8: Facilitating the transition to ECO-Industrial Parks (Own made image) 

 

The use of the toolkit simplifies the understanding of the approach and the possible pathways for 

transition. The tested toolkit has proven to be beneficial in providing users with the necessary 

knowledge to address transition-related issues such as stakeholder management, waste management, 

regional economic strengthening, symbiotic relationships, and the identification of resource streams. 

Testing serves multiple purposes: 

Validation: To confirm that the tools meet the requirements of the action plans and deliver 

measurable outcomes, such as waste reduction, energy efficiency improvements, or economic 

benefits. 
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Adaptation: To customize the tools for local and regional conditions, accounting for variations in data 

availability and stakeholder dynamics. 

Outcome Measurement: To assess the tools’ impact and identify areas for improvement. 

The testing process involves several key steps: 

Preparation: Select the tool to be tested, define the actions it will support, and collect the necessary 

data. Address challenges in data sourcing or substitution to ensure reliable input. 

Implementation: Use the tools following detailed guidelines provided in the ECOLE toolkit. Input 

critical data accurately and engage stakeholders to gather diverse feedback and address potential 

barriers. 

Evaluation: Measure outcomes such as financial savings, increased efficiency, or waste reduction. 

Identify limitations, such as missing features or difficulties in stakeholder engagement, and document 

them for further development. 

Scalability: Analyze the potential application of the tools to other scenarios or regions based on the 

testing experience. 

Through this structured approach, the ECOLE project ensures that its tools are effective, user-friendly, 

and adaptable, contributing to the broader goals of promoting sustainability and circular economy 

practices 

The implementation of the toolkit across various pilot projects has yielded valuable insights into its 

applicability, effectiveness, and areas for refinement. Each pilot operated in a distinct context, 

allowing for a comprehensive evaluation of how the toolkit supports circular economy initiatives. 

Across all pilots, the toolkit provided structured guidance for integrating circular economy principles. 

Organizations reported improved decision-making processes, enhanced stakeholder collaboration, 

and a clearer roadmap for transitioning to sustainable practices. The modular design enabled 

adaptability, allowing users to customize tools to their specific needs. Several pilots noted increased 

resource efficiency, reduced waste, and enhanced business model innovation as direct outcomes. 

The toolkit has been instrumental in structuring sustainability efforts within industrial parks, offering 

a well-defined methodology for assessing stakeholder engagement, waste management, renewable 

energy adoption, and governance structures. 

Feedback from pilot participants was largely positive, highlighting the toolkit’s practicality and 

usability. The toolkit effectively supports circular economy adoption by guiding transition strategies, 

identifying gaps, and facilitating informed decision-making. However, areas for refinement include 
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clearer guidance on prioritizing multi-criteria sheets, enhanced visualization of progress tracking, and 

better integration of financial feasibility assessments. While the step-by-step methodology was well-

received, some users indicated a need for additional sector-specific case studies, improved digital 

support, and more hands-on training materials. 

The pilots underscored the importance of stakeholder engagement and institutional support in 

successfully leveraging the toolkit. Future iterations should incorporate more interactive elements, 

refined sector-specific recommendations, and case-based learning modules to improve accessibility 

and adoption. Strengthening digital functionalities and offering tailored advisory support can further 

enhance the toolkit’s long-term impact. 

Overall, the toolkit has proven to be a valuable instrument for accelerating sustainability 

initiatives and strengthening supply chain resilience. With further refinements based on real-

world applications, it has the potential to become a cornerstone for organizations pursuing 

sustainability-driven innovation. 

The toolkit developed within the project has been instrumental in structuring sustainability efforts 

within industrial parks. It provides a well-defined methodology for assessing stakeholder 

engagement, waste management, renewable energy adoption, and governance structures. The 

feedback from various pilot implementations highlights its effectiveness in guiding transition 

strategies, identifying gaps, and facilitating informed decision-making. While the toolkit effectively 

supports circular economy adoption, areas for refinement include clearer guidance on prioritizing 

multi-criteria sheets, enhanced visualization of progress tracking, and better integration of 

financial feasibility assessments. Overall, the toolkit has proven to be a valuable instrument for 

accelerating sustainability initiatives and strengthening supply chain resilience. 

 

 

 

 

 

 

see 

annex See Annex 9: ECOLE toolkit.  

https://drive.google.com/file/d/1DtzyyAHOCmyyT-IAeRKfRo299vqOUL-D/view
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10.  Common KPIs 
 

During the development of the LABs for the transition to EIPs, it became crucial to assess the initial 

conditions of the 10 project partners in three key areas: economic, social, and environmental. To 

facilitate this, an evaluation form was designed to measure KIPs within these areas, guided by a 

framework adapted from UNIDO to address the specific profiles and needs of the project partners. 

This framework categorizes a list of essential prerequisites an industrial park must fulfill to qualify as 

an EIP, along with various performance indicators. 

The primary purpose of this evaluation form is to establish a baseline and a reference point for 

monitoring progress as the action plans of the ECOLE project are implemented. It also enables partners 

to share insights on diverse topics, fostering innovation and cross-border collaboration. For instance, 

a project partner struggling to meet a particular prerequisite can seek and receive advice from another 

who has successfully met the requirement. Moreover, this tool was developed to be used and adapted 

to the industrial park’s needs even after the completion of the ECOLE project.  

The evaluation form is designed for intuitive use, with responses for each KPI color-coded in shades 

of red and green. Red indicates that a prerequisite or KPI has not been met, while green signifies 

successful implementation. This color-coding system makes it easy to interpret the results and 

understand each project partner's current status, enhancing the monitoring process's overall 

effectiveness.  

Economic KPIs focus on financial performance, cost efficiency, and resource optimization, assessing 

how well partners manage their supply chains and enhance financial resilience.  

Environmental KPIs measure efforts toward sustainability, such as waste reduction, energy efficiency, 

and carbon footprint management.  

Social KPIs emphasize stakeholder engagement, labor practices, community involvement, and 

knowledge transfer, reflecting the integration of inclusivity and collaboration in achieving circular 

economy goals. 
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  Figure 10: Table 2. Economic KPIs 

 

 Figure 11: Table 3. Environmental KPIs 
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   Figure 12: Table 4. Social KPIs 

 

 

 

 

 

 

 

 

 

 

 

see 

annex See Annex 10: ECOLE Common KPIs. 

https://docs.google.com/spreadsheets/d/1r2vutUbVTu8DY-xB8c9mEl0GcIEQZhLD/edit?gid=1397195259#gid=1397195259
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11.  Advancing Circular economy in Industrial parks: Solutions from the ECOLE   

 pilot project  
 

This chapter presents the pilot projects implemented by ten (10) partners collaborating within LAB A 

and LAB B, focusing on advancing circular economy principles and enhancing industrial park 

operations. The projects span diverse regions, each addressing unique challenges and opportunities 

in fostering sustainability, resource efficiency, stakeholder collaboration, and community 

engagement. Through innovative strategies, tailored tools, and shared experiences, these initiatives 

demonstrate practical approaches to transforming industrial parks into resilient, eco-industrial 

ecosystems, offering valuable insights for broader application. 

 

1. Marangona Area ZAI (Verona, Italy) 

Solution: Development of a Sustainable energy community system, including real-time 

energy demand analysis, renewable energy adoption (solar panels), and the creation of an 

energy community. Multi-Criteria Analysis (MCA) and Cost-Benefit Analysis (CBA) were 

applied to optimize energy solutions. 

2. Trieste Industrial Zone COSELAG (Italy) 

Solution: Implementation of an IT platform for energy demand and waste sharing to facilitate 

circular economy practices and industrial symbiosis. The platform enables data collection, 

improves waste management, and optimizes energy use. It also supports the Ecologically 

Equipped Production Areas (APEA) initiative. 

3. Industrial Zones Železniki, Trata, Žiri, Todraž (Slovenia) 

Solution: Conducted a Study on excess heat potential in the Škofjeloško area, identifying 

waste heat sources and potential consumers. The study aimed to optimize heat recovery and 

utilization within industrial zones. 

4. Economic and Business Zone (EBZ) Zalog, Slovenia 

Solution: Community-Powered Biofuel Transformation, focusing on circular waste 

management and industrial symbiosis. Key initiatives included clustering stakeholders in the 

waste management supply chain, developing a waste management plan for edible waste oil 

collection and biofuel production, and engaging the local community to foster collaboration 

and awareness. Testing strategies for waste reduction and optimizing resource use were also 

implemented. 

5. CRAISS Industrial Park WEIZ (Austria) 
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Solution: Implementation of Energy-related initiatives, including photovoltaic (PV) 

installations, energy storage systems, sustainable transport infrastructure (EV refueling 

stations), and biodiversity enhancement projects like an insect hotel and green noise barriers. 

6. Intercommunal Business Park S7-Node Rudersdorf, Austria 

Solution: Advancing energy resilience through circular principles, with the creation of a 

consulting service for energy resilience. The service included knowledge-building on energy 

efficiency, modular advisory services for companies, and feasibility tools for renewable energy 

projects such as PV installations and heat pumps. A technology roundtable was established to 

enhance stakeholder collaboration and knowledge transfer. 

7. Siemens Technopark TZE (Germany) 

Solution: Development of a Sustainable energy system, including PV panel installations, 

energy storage solutions, and electric vehicle charging infrastructure. Focused on improving 

energy efficiency and circular economy principles within the industrial park. 

8. Cleantech Innovation Park (CTIP), Hallstadt, Germany 

Solution: Collaborative research platform, transforming an industrial site into a sustainability-

driven innovation hub. The park established an Innovation Center for R&D collaboration, 

launched networking and funding initiatives for startups and academic institutions, and 

implemented a circular economy framework through resource-sharing platforms. Branding 

and outreach efforts helped position the park as a leader in sustainable innovation. 

9. South Industrial Park, Grenoble Alps, France 

Solution: Enhancing material flow dynamics, strengthening governance and fostering 

industrial symbiosis. The project evaluated and developed industrial synergies for resource 

efficiency, implemented a digital platform for tracking waste streams, and promoted financial 

mechanisms to accelerate sustainability transitions. Workshops and stakeholder engagement 

initiatives supported knowledge-sharing and circular economy practices. 

10. Veyziat Industrial Park (Plastics Vallée, France) 

Solution: Promotion of Eco-effectiveness and eco-efficiency through plastic waste recycling 

& recovery. This involved implementing a common waste management system for SMEs in 

the plastics industry, introducing a carpooling initiative, and modifying local urban planning 

policies to support circular economy initiatives. 
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 Industrial Park Name Pilot Activity Name Main Focus Key Actions Challenges Expected Benefits 
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     LAB A: Energy, Materials & Circularity 

1 

Marangona Area ZAI 

Sustainable energy 

community system in 

Marangona Area 

Application of circular 

economy principles and 

renewable energy 

solutions 

Energy demand study, 

feasibility analysis, 

stakeholder engagement 

Resistance from companies, 

bureaucratic hurdles, data 

availability issues 

Increased use of renewable 

energy, reduced emissions, 

enhanced collaboration 

among industrial stakeholders 

2 

Trieste Industrial Zone 

COSELAG 

IT Platform for Energy 

Demand and Waste Sharing 

Development of an IT 

platform for waste and 

energy data sharing 

Development of IT 

platform, integration of 

industrial data, stakeholder 

cooperation 

Data fragmentation, 

stakeholder resistance, 

interoperability of IT systems 

Improved data management, 

increased industrial 

symbiosis, better resource 

efficiency 

3 
Industrial zones 

Železniki, Trata, Žiri, 

Todraž (Gorenja vas) 

RA Sora 

Study of excess heat 

potential in the Škofjeloško 

area 

Evaluation of excess 

heat potential and its 

utilization 

Survey and study on excess 

heat, stakeholder 

engagement, proposal of 

development options 

Lack of management in 

industrial zones, reluctance of 

companies to share data, 

identifying viable heat reuse 

options 

Identification of viable heat 

reuse opportunities, 

improved energy efficiency, 

stronger collaboration among 

companies 

4 

CRAISS Industrial Park 

WEIZ 

Implementation of Energy 

related activities at the 

Industrial park CRAISS 

Integration of 

renewable energy, 

energy storage, and 

biodiversity projects 

Installation of PV panels, 

energy storage systems, 

sustainable transport 

infrastructure 

Technical challenges in energy 

storage, funding constraints, 

integration of different 

technologies 

Reduced carbon footprint, 

enhanced energy resilience, 

biodiversity improvement 

5 

Siemens Technopark 

TZE 

Sustainable energy system 

at Siemens Technopark 

Implementation of 

sustainable energy and 

monitoring solutions 

Implementation of 

photovoltaic panels, storage 

solutions, energy 

monitoring systems 

Aging infrastructure, financial 

investment hesitation, 

implementation of modern 

energy solutions 

Higher energy efficiency, cost 

savings, sustainability 

improvements 
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6 

Veyziat industrial park 

(part of Plastics 

Vallée) POLYMERIS 

Eco-effectiveness and eco-

efficiency through plastic 

waste recycling & recovery 

Improvement of plastic 

waste management 

and recycling 

Study on waste 

management, car-pooling 

initiative, urban planning 

for service integration 

Lack of trust among 

companies, difficulty in 

engaging stakeholders, 

competition hindering 

collaboration 

Higher plastic recycling rates, 

enhanced industrial 

cooperation, improved 

mobility solutions 

 

     LAB B: Supply & Value Chain Resilience & Sustainability 

7 Economic and 

Business Zone (EBZ) 

Zalog 

Community-Powered 

Biofuel Transformation 

Circular biofuel 

production from edible 

waste oil 

Stakeholder clustering, 

waste oil collection 

strategy, community 

engagement, pilot testing 

Improved waste management, 

enhanced community 

involvement, biofuel 

production, circular economy 

adoption 

Economic and Business Zone 

(EBZ) Zalog 

8 Intercommunal 

Business Park S7-Node 

Rudersdorf 

Advancing Energy 

Resilience through Circular 

Principles 

Energy resilience and 

sustainability in 

industrial parks 

Development of energy 

resilience consulting 

service, stakeholder 

engagement, technology 

evaluation 

Increased adoption of 

renewable energy, improved 

energy efficiency, stronger 

industry resilience 

Intercommunal Business Park 

S7-Node Rudersdorf 

9 CleanTec Innovation 

Park, Hallstadt 

Collaborative Research 

Platform 

Research and 

innovation in clean 

technology 

Establishment of research 

collaborations, branding 

and outreach, circular 

economy strategy 

development 

Enhanced collaboration 

between industry and 

academia, fostering of clean 

technology solutions, 

innovation-driven growth 

CleanTec Innovation Park, 

Hallstadt 

10 South Industrial Park, 

Grenoble Alps 

Enhancing Material Flow 

Dynamics 

Industrial symbiosis and 

material flow 

optimization 

Governance improvement, 

industrial symbiosis 

evaluation, stakeholder 

Improved governance 

structure, increased industrial 

collaborations, better 

South Industrial Park, 

Grenoble Alps 
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Table 5: Pilot activities in Industrial parks of the  ECOLE project 

engagement, resource 

mapping 

resource efficiency, waste 

recovery 
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11.  Lessons learned from ECOLE pilot projects 
 

The ECOLE project has provided a transformative platform for exploring the implementation of circular 

economy principles in industrial parks across the Alpine region. Through ten pilot activities and 

collaborative efforts at the LAB level, project partners have gained invaluable knowledge on 

integrating sustainability practices, fostering collaboration, and overcoming key barriers to eco-

industrial transformation. The project’s structured approach, combining theoretical frameworks, 

hands-on pilot implementations, and transnational cooperation, has not only facilitated real-world 

application of circular economy models but has also deepened stakeholders' understanding of the 

systemic challenges and opportunities in this transition. 

From engaging diverse stakeholders and optimizing resource use to navigating regulatory complexities 

and testing innovative tools, the project has highlighted the multifaceted nature of industrial 

sustainability. The lessons learned serve as a roadmap for future initiatives, ensuring that industrial 

parks can effectively embrace circularity, enhance resilience, and create long-term economic, 

environmental, and social benefits and become Eco-Industrial parks. The following sections 

summarize the core insights gained from the project, showcasing the critical role of collaboration, 

adaptability, and innovation in advancing sustainable industrial ecosystems. 

 

1. Stakeholder engagement and collaboration 

• Early and proactive engagement with stakeholders (businesses, municipalities, public 

authorities) is crucial to overcoming resistance to change. 

• Effective communication strategies help build trust and ensure stakeholder commitment. 

• Transparent and inclusive dialogue fosters collaboration between industrial parks, businesses, 

and local communities. 

• Regular workshops and structured engagement improve alignment and participation. 

 

2. Data collection and monitoring 

• Real-time monitoring and comprehensive data collection enhance decision-making and 

optimize energy/resource management. 

• Fragmented data across multiple organizations and sources presents challenges for circular 

economy initiatives. 

• Standardized data-sharing protocols can improve industrial symbiosis and waste management 

efficiency. 
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3. Regulatory and bureaucratic hurdles 

• Navigating permits and public authority approvals requires persistence and clear negotiation 

strategies. 

• Public-private cooperation is complex and demands continuous dialogue with regulatory 

bodies. 

• The complexity of funding mechanisms and bureaucratic processes can slow implementation. 

 

4. Adoption of Circular Economy principles 

• Resistance to new business models and circular practices is a significant barrier. 

• Educating stakeholders about long-term economic and environmental benefits is necessary to 

drive adoption. 

• The integration of circular economy practices is more successful when companies see clear 

economic incentives. 

 

5. Challenges in the use of new technologies 

• Integrating digital and smart technologies requires overcoming initial resistance and skill gaps 

among stakeholders. 

• Ensuring compatibility and interoperability between different technological systems is a key 

challenge. 

• High initial investment costs and uncertainty about long-term returns can slow adoption. 

• A user-centered approach, including early-stage training and capacity building, improves 

technology acceptance and efficiency. 

 

5. Technical and infrastructure challenges 

• Renewable energy implementation faces hurdles such as old infrastructure, unsuitable building 

structures, and integration with existing systems. 

• Flexibility in implementation plans is essential to adapt to unforeseen technical difficulties. 

• Hybrid solutions (e.g., combining renewable energy with traditional systems) may be required 

for large-scale adoption. 
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6. Economic considerations and financial incentives 

• Businesses prioritize cost savings and need clear financial incentives to adopt sustainability 

initiatives. 

• Simplified subsidy application processes would encourage more widespread adoption of 

energy-efficient technologies. 

• CO2 pricing and regulatory compliance create financial motivations for energy resilience 

measures. 

 

7. Importance of pilot testing and demonstration 

• Pilot projects help identify feasibility and optimize implementation strategies before full-scale 

deployment. 

• Hands-on testing of tools and methodologies provides practical insights into their 

effectiveness. 

• Lessons from pilot testing should be incorporated into future scalability plans. 

 

8. Community involvement and awareness 

• Local communities are often unfamiliar with industrial sustainability practices, requiring 

tailored awareness campaigns. 

• Addressing historical tensions between industrial parks and residents fosters better 

collaboration. 

• Events, open days, and educational initiatives improve public perception and support. 

 

The ECOLE project has demonstrated the immense value of collaborative learning and practical 

experimentation in advancing circular economy principles within industrial parks. The ten pilot 

activities have not only tested innovative approaches but have also provided a wealth of knowledge 

on how industrial parks can navigate the complexities of sustainability transitions. Each pilot served 

as a real-world case study, revealing the importance of stakeholder engagement, data-driven decision-

making, and adaptive governance. 

Equally significant has been the role of cross-border collaboration within the LABs, where knowledge-

sharing and joint problem-solving have enriched the project’s outcomes. The transnational exchange 
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of ideas has strengthened the adaptability of circular economy strategies across diverse industrial 

contexts, reinforcing the need for flexible frameworks that cater to regional and sectoral specificities. 

Ultimately, the ECOLE project has provided a robust foundation for future eco-industrial park 

transformations. By addressing key challenges, refining best practices, and fostering a culture of 

continuous learning, the project partners have laid the groundwork for sustainable industrial 

development that can be scaled and replicated across regions. The lessons learned will serve as a 

guiding reference for policymakers, industrial park managers, and businesses aiming to embrace 

circularity, resilience, and long-term sustainability in their operations. 

 

 

 

12.  Policy recommendations & scalability  

Below a summary of the structure, main objectives and expected outcomes of the D2.3.1 

Transnational pilot actions validation report that is under finalization. 

The ECOLE Transnational Validation Report is part of the ECOLE project (ECO Industrial Park 

Network for the Alpine Regions Leveraging Smart and Circular Economy). The main objective of the 

project is to transform traditional industrial parks into eco-industrial parks by applying circular 

economy principles across the Alpine region. 

Key Objectives: 

• Environmental, Economic, and Social Benefits: Reduce environmental impacts, promote 

sustainability, and improve economic opportunities in the Alpine region. 

• Knowledge Transfer: Share best practices and innovative solutions among industrial parks 

through international collaboration. 

• Unified Circular Approach: Develop a comprehensive framework that can be replicated in other 

regions, ensuring that pilot projects can serve as models for broader application. 

• Support Policy Development: Offer recommendations for policymakers and industry 

stakeholders to help align local strategies with broader European objectives, such as the 

European Green Deal. 

Expected Outcomes: 

• A set of validated guidelines and technological frameworks for circular economy 

implementation. 

• Increased cooperation across borders to address environmental and economic challenges. 

• Development of a transferable model for eco-industrial parks applicable across Europe. 
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13.  Synthetic roadmap for implementing the ECOLE model in other Alpine    

 regions 
 

This roadmap provides a structured framework for implementing the ECOLE model in other Alpine 

regions, ensuring a systematic transition of industrial parks into sustainable, circular economy-driven 

Eco-Industrial Parks (EIPs). The following key steps summarize best practices, challenges, and lessons 

learned from the ECOLE project and its ten pilot actions. 

By systematically following these steps, Alpine industrial parks can replicate the success of the ECOLE 

pilot projects and transition into sustainable Eco-Industrial Parks (EIPs). The structured approach 

ensures: 

• Stronger stakeholder collaboration for better engagement and trust-building. 

Efficient resource management through digital tools and circular economy practices. 

• Clear governance and policy alignment to streamline sustainability adoption. 

• Scalability and knowledge-sharing to expand successful models across multiple regions. 

This user-friendly roadmap provides a clear, structured way to implement ECOLE strategies while 

adapting them to local and transnational contexts.  
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Step Objective Key Actions Challenges Guidelines & Best Practices 

1. Establish a Common 

Understanding & 

Framework Development 

Define a strategic approach 

for transforming industrial 

parks into EIPs. 

- Conduct SWOT analysis to 

identify opportunities and barriers.  

- Develop a Systemic Thinking 

Community Model (STCM) for 

collaboration.  

- Define a governance framework 

for multi-stakeholder engagement.  

- Create an open transnational 

network for cross-regional 

knowledge exchange. 

- prepare the Action plan. 

- Lack of common 

understanding of circular 

economy principles.  

- Resistance to new 

governance models. 

- Organize structured 

workshops to educate 

stakeholders.  

- Align governance structures 

with regional policies and EU 

funding. 

2. Stakeholder 

Engagement & 

Community Building 

Foster collaboration among 

businesses, authorities, and 

communities. 

- Establish Local Systemic Thinking 

Communities (STCs).  

- Conduct LAB workshops to define 

priorities and strategies.  

- Implement a stakeholder 

mapping tool to identify key 

actors.  

- Develop a multi-channel 

communication strategy for 

transparency and trust-building. 

- Low participation from 

businesses due to 

competition concerns.  

- Limited awareness of 

circular economy benefits 

among communities. 

- Use digital technologies to 

improve collaboration.  

- Develop targeted 

communication campaigns to 

raise awareness. 

3. Digital Tools & Data-

Driven Decision Making 
Implement smart 

monitoring systems and 

- Develop IT platforms for 

resource-sharing and waste 

tracking.  

- Resistance to data-sharing 

due to confidentiality 

concerns.  

- Establish clear data-sharing 

agreements.  

- Provide training on 
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Step Objective Key Actions Challenges Guidelines & Best Practices 

digital platforms to optimize 

resource use. 

- Standardize data collection for 

waste streams, energy use, and 

material flows.  

- Use appropriate tools (e.g. Cost-

Benefit Analysis and Multi-Criteria 

Analysis) for impact assessment. 

- Lack of standardized digital 

infrastructure. 

sustainability monitoring 

tools. 

4. Technical 

Implementation & Circular 

Economy Adoption 

Introduce circular economy 

solutions and renewable 

energy strategies. 

- Integrate renewable energy 

solutions (solar, biogas, waste heat 

recovery).  

- Optimize waste stream 

management through industrial 

symbiosis.  

- Implement eco-innovation labs to 

pilot new sustainable business 

models. 

- High initial investment 

costs.  

- Complexity in integrating 

circular solutions into 

existing operations. 

- Leverage public-private 

partnerships (PPPs) and EU 

funding.  

- Use phased implementation 

strategies to reduce risk. 

5. Governance, Regulatory 

Alignment & Policy 

Integration 

Align governance structures 

with sustainability policies. 

- Establish a dedicated industrial 

park management body.  

- Ensure alignment with the EU 

Circular Economy Action Plan.  

- Implement incentive schemes to 

encourage sustainable business 

practices.  

- Develop long-term funding 

mechanisms. 

- Regulatory complexities 

and bureaucratic hurdles.  

- Slow policy adaptation to 

circular economy models. 

- Foster close collaboration 

with policymakers.  

- Advocate for policy 

incentives such as tax breaks 

for green businesses. 
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Table 6: Key Steps for Transitioning Industrial Parks into Eco-Industrial Parks (EIPs) 

 

 

 

Step Objective Key Actions Challenges Guidelines & Best Practices 

6. Pilot Testing & 

Scalability 

Validate strategies through 

pilot projects before scaling 

solutions. 

- Conduct pilot initiatives focusing 

on renewable energy, waste 

management, and industrial 

symbiosis.  

- Measure progress using Key 

Performance Indicators (KPIs).  

- Document and share best 

practices across transnational 

networks. 

- Ensuring pilot projects 

address real-world industrial 

challenges.  

- Securing long-term 

commitment from 

stakeholders. 

- Focus on practical 

applications that deliver 

economic and environmental 

benefits.  

- Develop scalability 

strategies to replicate best 

practices across multiple 

regions. 

7. Continuous Learning & 

Knowledge Transfer 

Strengthen long-term 

learning mechanisms and 

regional collaboration. 

- Organize cross-border knowledge 

exchange programs.  

- Develop an EIP best-practices 

repository.  

- Conduct training sessions and 

policy dialogues to integrate 

lessons into future industrial park 

developments. 

- Ensuring continuous 

engagement from industrial 

park stakeholders.  

- Managing knowledge 

transfer across regions with 

different levels of 

development. 

- Create structured learning 

platforms (e.g., online 

knowledge hubs).  

- Establish mentorship 

programs for new industrial 

parks. 
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14.  Conclusion 
 

The ECOLE project has successfully demonstrated the feasibility and benefits of implementing circular 

economy principles in industrial parks across the Alpine region. Through diverse pilot actions, 

stakeholders have explored innovative strategies for energy efficiency, resource optimization, waste 

valorization, and enhanced governance models, reinforcing the role of industrial parks as catalysts for 

sustainable regional development. 

These guidelines, grounded in practical pilot experiences, ensure that the methodologies developed 

within ECOLE are not only effective but also transferable to other industrial parks within the Alpine 

Space and beyond. 

The project has highlighted that stakeholder engagement, data-driven decision-making, and flexible 

governance structures are essential for successful circular economy adoption. By fostering cross-

border collaboration through the LAB framework, ECOLE has created a scalable model that enables 

industrial parks to tailor circular economy solutions to their specific contexts while maintaining 

alignment with broader sustainability goals. 

Moreover, the knowledge and best practices gained from the ECOLE project provide a replicable 

framework for policymakers, industrial park managers, and businesses aiming to transition towards 

eco-industrial parks. The project’s emphasis on transnational cooperation and systemic thinking 

ensures that circular economy principles can be seamlessly adapted to diverse regulatory, economic, 

and industrial landscapes within the Alpine region. 

Ultimately, ECOLE sets a strong foundation for future innovation and policy development, 

demonstrating that circular industrial ecosystems can enhance economic competitiveness, 

environmental responsibility, and social well-being. The insights gained will serve as actionable 

roadmaps for accelerating the circular transition of industrial parks across the Alpine Space and other 

European regions. 
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15.  Annexes 
 

Annex 1: Strategies and principles to develop CE 

Annex 2: Best practices of Eco-Industrial parks around the world 

Annex 3: Preconditions for the success of Eco-industrial parks 

Annex 4: Table 1. Governance models of the 10 Ips in ECOLE 

Annex 5: The policy cycle as a guiding process 

Annex 6: Understanding stakeholders and planning engagement 

Annex 7: Roadmap for ensuring the operations of the labs 

Annex 8: Cross-collaboration opportunities among LABs 

Annex 9: Ecole Toolkit 

Annex 10: Common KPIs 
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