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Executive summary

The SYMBIO project supports the development of circular, bio-based business models in 12 pilot regions
across six EU countries (Italy, Belgium, Austria, Croatia, Slovenia, and Spain) by fostering industrial
symbiosis. Using big data and Al, it enables scalable value chains and provides tools to monitor their
environmental, social, and economic impacts. Within this context, Task 3.2 focuses on mapping and
analyzing the regulatory and institutional frameworks that influence industrial symbiosis opportunities in
the bioeconomy. The goal is to identify both barriers and enablers at EU and national levels, particularly
those emerging from current and forthcoming regulations related to the European Green Deal, the EU
Bioeconomy Strategy, and associated action plans, directives, and legal instruments. Attention is also given
to the macro-regional fragmentation of responsibilities and its impact on resource transfers, end-of-waste
criteria, and implementation coherence.

The bioeconomy is a cornerstone of the European Union’s strategy to achieve climate neutrality,
circularity, and resource efficiency, as defined in the European Green Deal and the EU Bioeconomy
Strategy. It encompasses the sustainable use of renewable biological resources across sectors to drive
innovation, reduce dependency on fossil-based resources, and create economic opportunities—
particularly in rural and industrial transformation contexts. Despite its strategic importance,
implementation gaps continue to hinder the full deployment of a sustainable bioeconomy. These include
a lack of harmonised definitions, fragmented regulatory frameworks across Member States, insufficient
data and monitoring systems, and limited targeted funding for scaling up innovations. Additionally, while
bio-based solutions are being promoted, regulatory and market barriers persist—especially regarding
biomass sustainability, the role of biodegradable materials, and the integration of industrial symbiosis.

This deliverable maps and analyses the European and national regulatory landscapes relevant to the
bioeconomy. EU-level policy mapping revealed that although a wide range of policies support circularity,
sustainability, and innovation—particularly in agriculture, energy, packaging, and waste—many do not yet
fully integrate bioeconomy-specific needs such as cross-sectoral biomass flow management or long-term
resource planning. On the national level, the mapping showed highly diverse levels of bioeconomy strategy
development, with gaps in regional implementation and policy coordination.

To structure the analysis, policies were clustered into nine thematic industrial areas: Agriculture;
Bioeconomy; Chemicals and Textiles; Energy and Climate; Forestry, Land Use and Nature; Industry,
Digitalisation and Development; Packaging and Packaging Materials; Waste Management and Circular
Economy; and Cross-cutting Policy Instruments. These clusters allowed a clearer comparison of policy
impacts and gaps across sectors. A visual mapping of the policies illustrates the bioeconomy’s systemic
relevance and how it underpins key objectives of the European Green Deal. The findings also underscore
the importance of coherent, cross-sectoral governance. Literature-based discussions reveal that
harmonisation across sectors and Member States remains a major challenge, and that dedicated
bioeconomy policies—especially at national levels—can be effective entry points for enabling cross-
sectoral coordination.
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While biomass is a renewable resource, it is not infinite. The increasing demand due to population growth
and industrial applications stresses the importance of promoting not only sustainable production, but also
a transformation in consumption behaviour. Ensuring efficient use, prioritising residues and by-products,
and enhancing circularity are essential to avoid overexploitation and to maintain ecological balance.

Looking ahead, Deliverable 3.4 will build on these insights to analyse the practical implications of the
regulatory landscape on the business models developed within SYMBIO. It will further explore enablers
and barriers in policy implementation and provide evidence-based recommendations for improving the
integration of bioeconomy principles into EU and national governance systems.

10
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1. Introduction

1.1. Context and Objectives

The SYMBIO project enables European regions to develop circular, bio-based business models by
fostering industrial symbiosis. By using big data and artificial intelligence, SYMBIO supports the creation
of scalable and replicable value chains that enhance the uptake of bio-based products across the EU. The
project is implemented in 12 pilot regions across six countries (Italy, Belgium, Austria, Croatia, Slovenia,
Spain) and engages all supply chain actors to validate methodologies and strengthen local circular
ecosystems. It also provides a reporting system to model, measure, and monitor symbiosis and its social,
environmental, and economic impacts.

Work Package 3 focuses on identifying, evaluating, and monitoring symbiotic bioeconomy value chains.
Building on the BioLinks defined in WP2 using VCG.AI, it applies a multi-criteria approach that compares
environmental, social, and economic indicators to identify approximately ten promising business models
with high replication potential across Europe. Central to the SYMBIO methodology are multi-stakeholder
focus groups, which collaboratively elaborate and discuss the proposed business models to uncover key
enablers, barriers, and real-world implementation requirements. The insights gained will directly inform
the development of a tailored monitoring framework designed to support industrial stakeholders in
adopting, operationalizing, and monitoring circular bio-based business models across diverse regional
contexts.

Whitin WP3, Task 3.2 Mapping the regulatory framework of SYMBIO opportunities maps and analyses the
regulatory and institutional frameworks that influence industrial symbiosis in the bioeconomy. In this
preliminary deliverable, the primary objective is to provide an initial overview of relevant policies, with
particular focus on the European Green Deal and the EU Bioeconomy Strategy and to highlight regulatory
opportunities that promote a sustainable and circular bioeconomy. This overview lays the foundation for
a more in-depth analysis in the following stages of the task, which will focus on the business models
developed within SYMBIO. The goal is to identify practical factors that either support or hinder their
implementation and replication (e.g. resource exchange, financing structures, regulatory gaps), thereby
enabling the development of well-founded policy recommendations.

The deliverable D3.3, Policy overview and recommendations - Preliminary version presents an overview of
key policy frameworks and funding mechanisms that influence industrial symbiosis in the bioeconomy at
EU and national levels. Special attention is given to the European Green Deal and the EU Bioeconomy
Strategy, examining their legislative instruments, implementation mechanisms, and sectoral relevance. The
deliverable also assesses EU funding programmes and macro-regional governance challenges that may
either facilitate or hinder resource sharing, waste valorisation, and end-of-waste applications. A key
feature of D3.3 is the categorisation of relevant policies across nine thematic clusters (e.g. agriculture,
energy, packaging, waste), alongside a visual regulatory map that illustrates policy interlinkages.

The deliverable forms the basis for the upcoming Deliverable 3.4, which will translate this policy analysis
into practical insights for business model implementation and inform future policy recommendations.

11
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1.2. Relevance of Policy Frameworks for Advancing Industrial Symbiosis in the
Bioeconomy

1.2.1 The European Green Deal

The European Green Deal is the EU’s comprehensive strategy to become the world’s first climate-neutral
continent by 2050. Legally anchored in the European Climate Law, it commits to reducing net greenhouse
gas emissions by at least 55% by 2030 (compared to 1990 levels). The Green Deal is the heart of the EU’s
strategy to build a fairer, more resilient, and more sustainable European society. It sets a clear direction
for future policies, investments, and innovations and is an attempt to foster the environmental transition
in the EU and make it irreversible, based on transformative policies that are affecting the whole economy.
It defines seven policy objectives, including the following:

= climate neutrality,

= supplying clean, secure and affordable energy,

= promoting sustainable mobility,

= encouraging the transition to a circular economy,

= creating a toxic-free environment,

= preserving Europe’s natural capital,

= and designing a fair, healthy and environmentally friendly food system.

In order to achieve substantial progress towards climate neutrality, advancements in all these thematic
pillars are essential (1,2). To turn these climate goals into law, the EU has adopted the Fit for 55 package,
a set of legislations aiming to reduce EU greenhouse gas emissions by at least 55% by 2030 (3). The
European Council is responsible for setting the overall political strategy and launched, in December 2019,
stating that “the transition to climate neutrality will bring significant opportunities, such as potential for
economic growth, for new business models and markets, for new jobs and technological development (4)”.

1.2.2 The European Bioeconomy Strategy

The European Bioeconomy Strategy, first launched in 2012, covers all activities related to the extraction,
production, and use of biological resources, as well as the processes and principles applied to deliver
essential goods and services across all sectors of the economy. In 2018, the strategy was updated to place
stronger emphasis on sustainability, circularity, and climate neutrality as central pillars of EU
environmental policy.

The strategy defines five main goals:

= Ensure food and nutrition security

= Manage natural resources sustainably

= Reduce dependence on non-renewable, unsustainable resources
= Mitigate and adapt to climate change

= Strengthen European competitiveness and create jobs

12
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The strategy is not only contributing to the European Green Deal, but also supports innovation in the
industrial, circular economy, and clean energy domains and is implemented through the bioeconomy action
plan consisting of 14 specific measures (5,6). The transition to a circular bioeconomy represents a central
element in this strategy, as it supports decarbonisation, fosters the sustainable use of renewable resources
and aims to reduce the EU’s dependency on fossil-based inputs and imported materials. It further
contributes to climate change mitigation, rural development, and sustainable production models (7).

A new Bioeconomy Strategy is expected by the end of 2025. Its goal is to reinforce the EU'’s leadership
in this field by advancing innovation and enabling the market uptake of bioeconomy solutions, generating
green jobs and fostering sustainable growth. The updated strategy will promote circular use of biomass
and long-term competitiveness, positioning the EU in the market for bio-based materials, investment
security to improve conditions for startups, entrepreneurs, and emerging business models, as well as
strengthening the role of primary producers in rural areas to contribute to the decarbonisation of the EU
economy. Its development is being aligned with major EU initiatives, including the Competitiveness
Compass, the Clean Industrial Deal, the forthcoming Life Science Strategy, the Ocean Pact, and the
Biotech Act (8,9).

The 2022 progress report (10) on the EU Bioeconomy Strategy by the European Commission highlights
some key achievements. Many Member States and regions have adopted dedicated bioeconomy
strategies, fostering cross-sectoral collaboration and investment in innovation. The deployment of
bioeconomy solutions has notably increased in Central and Eastern Europe, supported by EU funding and
new networks. Additionally, there is growing mobilisation of private investment, especially in food and
bio-based industries, where Europe holds a strong global position in biochemicals and biomaterials.

Despite this progress, the report also identifies several critical gaps that must be addressed to fully realise
the bioeconomy’s potential:

= Land and biomass management must be improved to balance environmental and economic
demands.

= Sustainable consumption patterns need to be promoted to protect ecosystems.

= Workforce transformation is required to equip people with skills for a green and circular economy.

= Policy coordination and harmonisation across sectors must be enhanced to resolve competing
demands.

= Data gaps in monitoring hinder effective assessment and policy design.

= Infrastructure and investment need to be scaled up to support the market deployment of bio-
based innovations.

Bioeconomy policies are one of the key measures to close these gaps and take a trans-sectoral approach
to increase policy coherence and address trade-offs, particularly in relation to land use, biomass demand
and resource efficiency. They contribute to sustainability in three key dimensions:

= by promoting the sustainable management of natural resources within their planetary boundaries,
= by enabling circular and climate-neutral value chains, and
= by supporting social fairness and just transition measures (10).

According to the EU Horizon project BioRural, which supports circular bio-based solutions in rural areas,
significant progress has already been made toward these objectives, particularly in recent years. However,
challenges remain. While the bio-based sector benefits from private and EU funding, and actions promote

13



Funded by the European Union
Grant Agreement No 101135166

R&D, scale-up, and networking across Europe, regulatory barriers and limited market access for end-user
products still hinder the development of large-scale alternatives to fossil-based production. Although
funding opportunities exist, they are unevenly distributed across EU regions. Strengthening cooperation
between Member States, sharing best practices, and developing regional action plans are critical next
steps. In particular, targeted investment in infrastructure is needed to bridge the gap between research,
startups, scale-ups, and policy implementation (11).

Over the past two decades, bioeconomy-related policies have emerged as a priority field at EU level,
addressing multiple sustainability goals. These include the reduction of petrochemical use, strengthening
local economies, and the development of alternative production and consumption systems. Even where
explicit bioeconomy strategies are not in place, governments have often embedded bioeconomy-related
objectives in agricultural, innovation, or climate strategies (7).

Currently, 194 regions within the EU-27 have either already adopted or are in the process of developing
a bioeconomy strategy. Italy leads with the highest number of such regions, followed by Sweden, France,
Spain, Finland, and Poland. These countries actively promote regional bioeconomy development through
dedicated strategies and action plans. Still, it is increasingly clear that aligning the bioeconomy with
societal grand challenges will require stronger, national and international coordination and governance.
The success of future bioeconomy strategies depends on their ability to integrate policy fields and scale
efforts beyond regional boundaries (12,13).

1.2.3 Relevance of the Bioeconomy in the EU Green Deal

As already stated above, the bioeconomy affects all sectors that produce, use, process, distribute or
consume biological resources, including ecosystem services. Therefore, it is an integral part of the
European Green Deal and essential to reach its objectives.

The bioeconomy addresses climate change policy, circular use of biomass resources, biodiversity
conservation, pro-environmental behaviour, and technological change, which are also included in the
European Green Deal policy. Liobikiene et al. analysed the role of the bioeconomy and its contribution
to the European Green Deal (6). However, for the bioeconomy to reach its full potential, a more coherent
and coordinated policy landscape is required - one that addresses sectoral overlaps, regional disparities,
and regulatory fragmentation (6).

14
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Figure 1: A comparison of the goals of the European Bioeconomy Strategy and the European Green Deal (Liobikiene "et al. 2023).

As illustrated in Figure 1, the objectives of the Bioeconomy Strategy are closely aligned with those of the
European Green Deal. Reaching the targets set out in the Bioeconomy Strategy is therefore essential to
achieving broader EU ambitions, including climate neutrality, resource efficiency, and ecosystem
resilience. Therefore, the idea of the bioeconomy could be found in various policies related to agriculture
and forestry as the Common Agricultural Policy, Forest and Biodiversity Strategy, Farm to Fork Strategy
and in the circular economy and waste management directives.

One of the most significant contributions of the bioeconomy lies in achieving a carbon-neutral Europe by
2050. Bio-based resources and products typically have a lower carbon footprint than fossil-based
alternatives and can contribute to greenhouse gas reduction through the use of biomass and carbon
sequestration. However, land use changes and biomass sustainability must be carefully managed to avoid
unintended environmental impacts.

In the area of clean and secure energy, bioenergy plays a growing role by reducing fossil fuel dependence.
Nevertheless, biomass is a finite resource, making its sustainable extraction and use a central concern
within both the Green Deal and the Bioeconomy Strategy.

The bioeconomy also supports the EU’s zero-pollution ambition by promoting the use of natural materials
and reducing environmental contamination from harmful chemicals, particularly in sectors like food and
forestry. Moreover, it contributes to the preservation of ecosystems and biodiversity by advocating for
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sustainable land use and production practices—although unsustainable bioeconomy development can
pose risks, particularly in agriculture and forestry.

In terms of clean and circular industry, the bioeconomy fosters the use of biodegradable materials, bio-
based plastics, and biorefinery technologies, thereby supporting zero-waste objectives and the
replacement of non-renewable raw materials.

It further contributes to sustainable construction, for example through the use of bio-based insulation
materials and timber in buildings, which can significantly lower greenhouse gas emissions in the
construction sector.

In the context of sustainable mobility, biofuels derived from renewable biological sources offer an
alternative to fossil fuels, though their production must be balanced against environmental and food
security concerns.

Finally, the bioeconomy is closely tied to the Farm to Fork Strategy, promoting a fair, healthy, and
sustainable food system. It seeks to reduce food waste, limit environmental pollution from agriculture, and
address long-term food security challenges in a resource-efficient way (6).

To track progress in this area, the EU Bioeconomy Monitoring System (EU-BMS) was developed by the
Knowledge Centre for Bioeconomy (KCB). It provides a conceptual framework to measure the
performance of the EU (14). One of the most significant challenges in realizing these goals is the
competition between food and non-food uses of biomass. Monitoring tools play an important role here,
as they can identify the availability, distribution, and use of biological resources. In particular, waste
biomass such as agricultural residues and food waste holds significant future potential. Such streams are
crucial to increase resource efficiency, reduce environmental pressures, and promote circularity in the
bioeconomy. Regional approaches are particularly important for tailoring bioeconomy strategies to local
contexts. Bio-based production can leverage existing biomass resources such as forests, agricultural land
or marine environments — complemented by municipal waste streams. Therefore, regional-level planning
is vital to identify opportunities and foster local job creation and innovation (7).

The concept of the circular bioeconomy builds on the integration of circular economy principles into the
bioeconomy. It promotes cascading use of biomass, valorisation of residues and waste, and systemic
efficiency. However, this transformation requires not only technological innovation but also structural
changes in production systems, value chains, and consumer behaviour. Key concerns such as land use,
ecosystem impacts, and social inequalities must be addressed as part of a just and inclusive transition (15).

The aim of this deliverable is to provide a comprehensive overview of all relevant policies derived from
the European Green Deal and the Bioeconomy Strategy, including national policy frameworks. This
overview serves as a foundation for understanding the current policy landscape and for identifying
synergies, barriers, and opportunities that will be further explored and assessed in Deliverable 3.4.

1.3 Key Definitions of the European regulatory framework

Clear understanding of the terminology used in the European regulatory and policy landscape is essential
for navigating and interpreting the wide range of instruments that are used by the European Commission.
This section provides definitions of the most relevant policy types and instruments, distinguishing
between legal acts, strategic frameworks, and soft governance tools within the EU.
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EU law is structured into several distinct categories, each with a specific legal function and scope of
application. The framework consists of three main categories:

1. Primary law includes the EU treaties (binding agreements between EU member countries, which
set out EU objectives, rules for EU institutions, how decisions are made and the relationship
between the EU and its member countries (16) which define the EU’s institutional framework,
competences, and legal principles.

2. Secondary law is based on the treaties and includes:

= Regulations are legal acts that are binding directly applicable in all Member States, as soon
as they entered into force without the need to be transposed into national law.

= Directives are binding in terms of results but allow Member States flexibility in how to
achieve them. They must be transposed into national law by a set deadline, usually
within two years and reported to the European Commission.

= Decisions are binding for those specifically addressed.

= Recommendations are set of recommended actions without being legally binding.

= Opinions are non-binding and allow the EU institutions to make a statement.

= There exist also other soft law instruments that are not legally binding but can influence
national laws, such as Guidelines, Declarations, Conclusions etc.

3. Supplementary law includes case law from the Court of Justice, general legal principles, and
international agreements. These complement and clarify the written legal rules (17).

EU policies are developed through a structured process that ensures transparency, evidence-based
decision-making, and public involvement. Before proposing new policies and initiatives, the European
Commission consults stakeholders via the “Have Your Say” platform, evaluates existing measures, and
conducts impact assessments. Regarding the new bioeconomy strategy, all stakeholders were encouraged
to participate in the online consultation for 12 weeks until 23 June 2025. Citizens can also propose new
policies through the European Citizens’ Initiative. Active participation in these processes is essential to
ensure that the future strategy reflects practical needs, regional realities, and innovative perspectives (18).

A Deal such as the European Green Deal or the Clean Industrial Deal is not a legal term or legislative act
in itself. Instead, it is a high-level political initiative or vision adopted by the European Commission and
supported by other EU institutions. It sets a broad political direction and acts as a transformative roadmap
that brings together goals, guiding principles, and planned actions. A deal usually leads to the development
of strategies, action plans, legislative proposals, funding instruments across sectors and Member States.

A strategy is a comprehensive policy framework or plan of action adopted by EU institutions (usually the
European Commission) to guide and coordinate efforts across member states toward long-term objectives
in a specific policy area. A Strategy usually includes goals and objectives, policy actions, implementation
tools, monitoring and evaluation (19).

An Action Plan is non-binding but lays out priorities, objectives, and concrete proposals for better
regulations, funding, and knowledge. They contribute to shaping or revising EU legislation and instruments
(20).
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2. Methodology

2.1 General Approach

The methodology for this deliverable is based on a structured desk research approach to identify, map and
analyze relevant EU, national, and regional policy frameworks that influence or support industrial
symbiosis in the bioeconomy. The focus is placed on policies that govern the use, trade, valorization and
transfer of bio-based resources, with particular attention to those that enable or hinder circularity and
cross-sectoral cooperation in bio-based value chains. It should be noted that local initiatives, hubs, and
support programmes without formal legal or strategic character were not included in the scope of this
deliverable, but will be analyzed in more depth in Deliverable 3.4, where additional policy-related enablers
will be evaluated in relation to the specific SYMBIO business models.

The research targeted policies are directly linked to, or aligned with, the European Green Deal and the EU
Bioeconomy Strategy, either as implementing instruments or as sectoral frameworks with implications for
the bio-based economy.

To ensure a comprehensive and consistent approach, the policy mapping was structured around three
levels of governance:

1. European (EU regulatory frameworks and strategies)
2. National (bioeconomy-related strategies and legislative frameworks)
3. Regional (strategies and policies in selected SYMBIO pilot regions)

Thematic search phrases and key words included the following terms, often in combination with specific
country names:

European Green Deal, bioeconomy strategy, policy, bioeconomy, industrial symbiosis, circular economy, resource
efficiency, waste, packaging, bio-based economy, (national) regulatory frameworks, national strategy, national
policy.

The following websites served as the main sources for identifying the relevant policies:

= The Knowledge Center for Bioeconomy

= Strategy of the EU-Comission for Environment
= Homepage of the European Comission

=  Homepage of the European Union

= FAOLEX database

= National and regional government websites

Policies were screened for their thematic alignment and subsequently mapped by sectoral focus. Through
qualitative analysis, the scope and relevance of each policy to industrial symbiosis within the bioeconomy
were identified and systematically analyzed.
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2.2 Analysis of the EU Regulatory Framework

2.2.1 Scope and selection criteria

The identification of relevant EU policies was guided by thematic relevance to:

1. Bio-based raw materials and value chains
2. Trade and use of biological resources
3. Industrial symbiosis and circularity in the bio-based industry

Only policies clearly linked to the European Green Deal and/or the EU Bioeconomy Strategy were
included—either as direct implementations or as sectoral frameworks with impact on the bioeconomy.

2.2.2 Desk research process

The desk research was carried out systematically, starting from the official websites of the European
Commission and the European Union, and complemented by the FAO (Food and Agriculture Organization
of the United Nations). For the European Green Deal, the official European Commission Green Deal
website served as the entry point. Each policy listed on the page includes links to detailed legislative
packages and related strategies. The completeness was cross-checked with a regulatory map by CircuLaw.
For the EU Bioeconomy Strategy, relevant legislative and non-legislative documents were mostly found
directly within the official EU bioeconomy portal. All sources are listed directly in Chapter 3.1 in Table 1.

2.2.3 Clustering and presentation

To improve clarity and facilitate navigation, the selected policies have been clustered by thematic
industrial areas. These clusters include: Agriculture; Bioeconomy; Chemicals and Textiles; Energy and
Climate; Forestry, Land Use and Nature; Industry, Digitalisation and Development; Packaging and
Packaging Materials; and Waste Management and Circular Economy.

Each cluster has been assigned a consistent colour code, which is used throughout the deliverable—
including in the visual policy map and the section on national policies—to identify interconnections and
maintain a clear structure. This visual categorization aims to support a better understanding of how EU
policies relate to different sectors within the circular and bio-based economy.

Colour-coding according to categories:

= Brown: Agriculture

= Greenish Blue: Bioeconomy

= Blue: Chemicals and Textiles

= Energy and Climate

= Green: Forestry, Land Use and Nature

= Grey: Industry, Digitalisation and Development

= Purple/Pink: Packaging and Packaging Materials

= Orange: Waste Management and Circular Economy
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Additionally, a visual policy map was developed using MIRO (https://miro.com) to support a
comprehensive systemic overview of the interconnections between the EU Green Deal and the
Bioeconomy Strategy. The result is illustrated in Figure 2 and follows the same color-coding rules as
mentioned above to ensure consistency.

2.3 Analysis of National and Regional Strategies and Policies

The analysis of the national and regional policies was likewise carried out by desk research. The
bioeconomy country dashboard by the Knowledge Center for Bioeconomy served as a starting point to
gain an overview of national strategies and initiatives supporting the bioeconomy, specifically in the
countries where SYMBIO pilot regions are located. The supplementing research for policies was based on
the keywords outlined in section 2.1 General approach and led primarily to official websites of national
ministries, complemented by information from the FAO. The findings are presented in chapter 4. Analysis
of Policy Frameworks supporting the bioeconomy and industrial symbiosis in SYMBIO Pilot Regions. The
tables follow the same clustering and colour coding as applied in the EU policy overview for consistency
and comparability.

National bioeconomy-related strategies and policies were analysed for the countries hosting SYMBIO pilot
regions (Austria, Italy, Slovenia, Croatia, Spain and Belgium). At the regional level, policies were assessed
specifically for the selected pilot regions. For Slovenia and Croatia, where the whole country functions as
pilot region for SYMBIO, a short reflection on regional distinctions is included.

To overcome language barriers, documents and websites with English versions or built-in language
selection options were used where available. In cases where no official translation was provided, online
tools such as the Google Translate browser extension, DeepL, and ChatGPT were applied to support the
translation and interpretation of policy documents and web content.

2.4 EU Funding Instruments supporting the Bioeconomy

Funding programmes were identified through desk research based on official EU sources, beginning with
the European Commission’s bioeconomy financing overview provided by the Knowledge Centre for
Bioeconomy (21). Building on this source, the listed funding instruments were cross-checked against the
official websites of the respective programmes to ensure up-to-date and accurate information. Additional
research was conducted using targeted keywords such as funding, bioeconomy, EU, grant, biobased
resources to identify further funding opportunities relevant to the bioeconomy. Additionally, the EU
Funding and Tenders Portal by the European Commission (22) was used to identify potential funding
programmes, using the same key words as above.

European funding instruments that support research institutions, small and medium-sized enterprises
(SMEs), and companies through non-repayable grants or other finance mechanisms such as equity or loans
were compiled in Table 9: Overview of European Funding Instruments supporting the Bioeconomy. The listed
programmes provide support for research and development, infrastructure, or highly innovative projects
relevant to advancing the bioeconomy.
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3. Analysis of the EU Regulatory Framework

3.1 Overview of EU Regulatory Framework impacting on Industrial Symbiosis

Table 1 - 8 present an overview of the selected EU policies that directly or indirectly influence industrial
symbiosis within the bioeconomy, categorized into the following clusters:

1. Agriculture

Bioeconomy

Chemicals and Textiles

Energy and Climate

Forestry, Land Use and Nature

Industry, Digitalization and Development
Packaging and Packaging Materials

8. Woaste Management and Circular Economy

Nowup,rwbdN

The selection is based on their potential to support or regulate the exchange, reuse, or valorization of bio-
based resources and by-products across sectors.
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Table 1: Overview of relevant European policies for the Bioeconomy in the category “Agriculture”. Color-coding: Darker shade =
legally binding; lighter shade = not legally binding.

N;:;ii;’)f Relevance Reference

Agriculture

Fertilizing REGULATION

Products (EU) 2019/1009
Regulation
(EV) Summary of
2019/1009 Regulation  (EU)
2019/1009
Industrial DIRECTIVE
and 2010/75/EU
Livestock
IED 2.0 Overview

Rearing
Emissions
Directive
(2010/75/E
U) amended
by Directive
2024/1785
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https://environment.ec.europa.eu/topics/industrial-emissions-and-safety/industrial-and-livestock-rearing-emissions-directive-ied-20_en

Common
Agricultural
Policy (CAP)
2023-2027
(Reform)

Regulation
(EV)
2018/848
on organic
production
and labelling
of organic
products
and
repealing

Farm to
Fork
Strategy
(2020)

Organic
farming -
action plan
for the
developmen
t of EU

Funded by the European Union
Grant Agreement No 101135166

23

REGULATION
(EU) 2021/2115

Common
Agricultural Policy
Overview

28 CAP_Strategic
Plans at a Glance

REGULATION
(EU) 2018/848

Regulation  (EU)
2018/848
Overview

FARM TO FORK
STRATEGY

Farm to Fork
Strategy  (2020)
Overview

Summary &
Overview of the
Organic farming -
action plan for the
development  of
EU organic
production
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https://food.ec.europa.eu/document/download/472acca8-7f7b-4171-98b0-ed76720d68d3_en?filename=f2f_action-plan_2020_strategy-info_en.pdf
https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en
https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en
https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12555-Organic-farming-action-plan-for-the-development-of-EU-organic-production_en
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12555-Organic-farming-action-plan-for-the-development-of-EU-organic-production_en
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12555-Organic-farming-action-plan-for-the-development-of-EU-organic-production_en
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12555-Organic-farming-action-plan-for-the-development-of-EU-organic-production_en
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12555-Organic-farming-action-plan-for-the-development-of-EU-organic-production_en
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/12555-Organic-farming-action-plan-for-the-development-of-EU-organic-production_en
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organic
production

The analysis of EU agricultural policies shows a clear alignment with the goals of the circular bioeconomy
by integrating circular economy and bioeconomy principles, such as preventing waste through the use of
by-products, optimizing resource efficiency, and promoting bio-based solutions over fossil-based ones.
Key instruments (see Table 1) such as the Common Agricultural Policy (CAP), the Fertilising Products
Regulation, and the Farm to Fork Strategy, promote sustainable farming, climate-neutral food systems, and
resource efficiency. A recurring focus across these frameworks is the efficient use of biological resources,
the reduction of environmental impacts, and the valorization of waste and by-products, which are core
principles of industrial symbiosis in the bioeconomy. Initiatives such as the Organic Farming Action Plan
and the Regulation on Organic Production further strengthen these goals by enhancing traceability,
consumer trust, and increasing the integration of organic feedstocks into bio-based value chains.

Effective monitoring and evaluation of implemented policies are essential to ensure that these ambitions
achieve their respective goals. For example, the Common Monitoring and Evaluation Framework (CMEF)
plays a key role in assessing the effectiveness of CAP interventions. It helps identify where adjustments
are needed, which contributes to more targeted, evidence-based policy development in the agricultural
sector (23). Nonetheless, several studies point to persistent implementation gaps, especially regarding the
CAP’s contribution to the Green Deal and bioeconomy goals. Key challenges include limited integration
of climate targets, uneven implementation across Member States, and a lack of reliable data for
evaluating impacts. Addressing these issues requires improved policy coordination, stronger monitoring
systems, and closer alignment between EU and national frameworks (24-26). According to the OECD’s
Agricultural Policy Monitoring and Evaluation 2024 report, the agricultural support needs to be reoriented,
or reformed, as global agricultural productivity growth is slowing and also the share of government support
going to innovation is declining, suggesting that governments should invest in the capacity to measure
results, to be able to adjust policies to ensure the sustainability goals are achieved (27).

As already outlined in the introduction and listed in Table 2, the EU Bioeconomy Strategy and its
corresponding Action Plan (2018) provide a comprehensive and cross-sectoral policy foundation for
advancing the transition to a circular, innovative and sustainable economy promoting the sustainable use
of renewable biological resources across all sectors. It places strong emphasis on closing material loops,
reducing dependency on fossil inputs, and fostering regional development through innovation and bio-
based industries.

Table 2: Overview of relevant European policies for the Bioeconomy in the category “Bioeconomy. Color-coding: Darker shade =
legally binding; lighter shade = not legally binding.

Nam'e of Scope Relevance EEEE
policy
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Bioeconomy

EU BIOECONOMY

Bioeconomy STRATEGY
Strategy (2018)
(2018)
BIOECONOMY
EU ACTION PLAN
Bioeconomy (2018)
Action Plan
(2018) Bioeconomy
Strategy
Overview

Despite the broad scope of the current EU Bioeconomy Strategy, its practical implementation across
sectors remains fragmented as in many Member States, bioeconomy policies are developed within isolated
administrative sectors, leading to a lack of coordination between agriculture, industry, energy, and other
environmental policies. This fragmentation was also evident in our analysis of national and regional policies
across the SYMBIO pilot regions, as discussed in chapter 4. This sectoral divide limits the full potential of
the bioeconomy. In general, there is no legally binding policy that comprehensively addresses the
bioeconomy across all relevant sectors. The Horizon Europe project ShapingBio highlights the need for
stronger horizontal coordination among ministries to overcome policy silos and enable more integrated
governance structures (28). The European Commission also emphasises, in its progress report of the
Bioeconomy Strategy 2018, the need to improve policy coherence and systematically address trade-offs,
for example between the use of land for food production versus biomass cultivation for bioenergy or bio-
based materials, which can lead to competition for arable land and impact food security (10).

Currently, the strategy is undergoing a revision process, with an updated version expected by the end of
2025. This update aims to better align bioeconomy policy with evolving environmental, technological, and
geopolitical challenges, while further strengthening its role in achieving the goals of the European Green
Deal.

The EU's Chemicals Strategy for Sustainability (EU CSS) and the Strategy for Sustainable and Circular Textiles
listed in Table 3 both aim to advance a toxic-free, climate-neutral, and circular economy. They emphasize
reducing reliance on fossil-based and hazardous materials, promoting sustainable bio-based alternatives,
and designing products for circularity, meaning they are intended to be reused, repaired, remanufactured,
or recycled at the end of their life, thereby minimizing waste and the need for virgin resources. A strong
focus lies on enabling safe use of secondary raw materials and fostering the substitution of hazardous
chemicals across supply chains, including in textiles, where bio-based alternatives can play a key role.
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Table 3: Overview of relevant European policies for the Bioeconomy in the category “Chemicals and Textiles”. Color-coding: Darker
shade = legally binding; lighter shade = not legally binding.

Name of
policy

REACH
Regulation
(Regulation
(EC)
1907/2006

Chemicals
Strategy for
Sustainabilit

y (2020)

EU Strategy
for
Sustainable
and Circular
Textiles

Scope

Chemicals & Textiles

Registration, evaluation,
authorisation and restriction
of chemicals

Ensures safe use of chemicals
in the EU

Applies to all chemical
substances (industrial and
consumer use)

Addresses substances of very
high concern (SVHCs)

Promotes the substitution of
hazardous chemicals,
supporting safer bio-based

alternatives

Encourages transparency and
traceability

Facilitates use of secondary
raw materials

Regulates recycled chemicals

Relevance Reference

REGULATION
(EC) 1907/2006

REACH

Regulation
Overview

Protection of citizens and the
environment

Promotion and Innovation for
safe and sustainable chemicals
Restrict harmful chemicals in
consumer products
Minimizing the use of PFAS in
the EU

High standards

No export of EU-banned
chemicals

Assurance of safe (and
sustainable) secondary

materials compliant  with
health and environmental
regulations

Facilitates the use of
secondary raw materials
Addresses barriers and
regulations that prevent the
use of recycled chemicals and
industrial by-products

CHEMICALS
STRATEGY
FOR
SUSTAINABILI
TY

Chemicals

Strategy
Overview

Inspects the entire lifecycle of
textile products

Aims for durable, repairable
and recyclable textile products
across the EU
Control and
fashion
Supports sustainable materials
innovation and bio-based
materials

restrict fast

Possible sharing for businesses
of chemicals and water
Encourages innovations in
bioproduct development
(exchange of synthetic textile
with bio-based alternatives)

EU STRATEGY
FOR
SUSTAINABLE
AND
CIRCULAR
TEXTILES

Textiles

Strategy
Overview
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2020%3A667%3AFIN#document2
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2020%3A667%3AFIN#document2
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2020%3A667%3AFIN#document2
https://environment.ec.europa.eu/strategy/chemicals-strategy_en
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The textiles strategy complements this approach by targeting fast fashion, supporting durability,
repairability, and circular material flows. While the strategy primarily focuses on controlling and limiting
fast fashion through measures such as the Digital Product Passport, it places comparatively less emphasis
on promoting alternative bio-based materials from a regulatory perspective. Although the strategy
encourages material innovation, with initiatives like CBE JU funding projects for bio-based textile
solutions, the development and market readiness of such materials remain limited. Additional policy
support may therefore be necessary to fully realise the role of bio-based textiles in the market (29-31).
Currently, the only regulation specifically targeting textiles is the Textile Labelling Regulation (EU)
1007/2011, which focuses on fibre composition labelling. This regulation is scheduled for revision as part
of the EU Strategy for Sustainable and Circular Textiles. Other EU regulations such as the Ecodesign for
Sustainable Products Regulation, REACH, and the Waste Framework Directive also apply to the textile sector
but address it only partially. This fragmented regulatory landscape makes it difficult to gain a
comprehensive overview of the requirements applicable to the textile value chain. Since January 2025,
EU Member States are required to establish separate collection systems for textiles under the Waste
Framework Directive. However, these systems currently focus primarily on reusable textiles. When textile
waste is discarded, the majority — 73% — is incinerated or landfilled, only 12% is recycled, and just 1% is
reused (as of 2019). To significantly increase the circularity rate of textiles, it is critical that sorting and
recycling capacities are urgently scaled up (32,33).

The EU CSS mainly focuses on one area of risk assessment, namely, the harm to humans from individual
chemicals, while failing to consider the environmental exposure of chemicals, which constitutes a critical
risk for the environment and thereby indirectly to humans. For example, the environmental problems
caused by plastics are not adequately addressed. Furthermore, the strategy lacks scientific justification in
key areas and does not sufficiently tackle critical sustainability issues, which is also reflected in the
Registration, Evaluation, Authorisation, and Restriction of Chemicals Regulation (REACH) and represents a
window for future policy development. REACH (Table 3) remains primarily focused on chemical safety,
with limited integration of broader sustainability criteria. However, it does offer specific exemptions that
could benefit bio-based manufacturers, especially SMEs, even though bio-based chemicals are treated
equally under the regulation (“a chemical is a chemical”) (34,35).

The analyzed policies for the sector Energy and Climate in Table 4 form a robust legislative foundation for
the EU'’s transition to a sustainable, climate-neutral, and circular economy. They offer clear targets, for
example the binding renewable energy target of 42,5 % (compared to the previous aim of 32%) until 2030
through the in 2023 revised REDII Directive (36), and other mechanisms to reduce GHG emissions, promote
resource efficiency, and foster cross-sectoral collaboration. All share a common objective of achieving
net-zero emissions by 2050, where the circular bioeconomy is positioned as a central enabler.

Table 4: Overview of relevant European policies for the Bioeconomy in the category “Energy and Climate”. Color-coding: Darker
shade = legally binding; lighter shade = not legally binding

Relevance REEE
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Commitment of EU and Encouragement of circular | REGULATION
binding targets for climate economy and resource | (EU)

neutrality by 2050 (and 55% efficiency 2021/1119
reduction by 2030) Foster waste and carbon

Framework guaranteeing all reduction and  therefore | EUropean

EU policies align with the strengthening  cross-sectoral CIimat.e Law
committed climate goals collaborations Overview
Binding targets for EU- (Industrial) Waste reduction REGULATION

member states for reduction
of greenhouse gas emissions
by non ETS-sectors (e.g.,
domestic transport, buildings,
agriculture, small industry and
waste)

Optimization of resource use
and resource efficiency

(EU) 2023/857

Effort sharing
2021-2030:
targets and
flexibilities

Renewable energy as the main Tightened sustainability | DIRECTIVE (EU)
driver for a clean energy criteria for biomass 2023/2413
transition Focusing on lifecycle

Sustainable use and targets for emissions and forest carbon | Renewable
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Definition of sustainability Increasing scrutiny in the use Dcht!ve
criteria for bioenergy and of primary vs. secondary Qverview
biomass biomass

Reduction of greenhouse EU ETS

gases in ETS sectors (energy
sector, industry, aviation)
Cap-and-trade system with
decreasing emission caps over
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allowances (EUAs)

Reduction of emissions by
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by-products

Reduction of company’s need
for allowances by cutting
emissions through industrial
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Encouragement of waste as a
resource

About the EU
ETS
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harmful level ZERO

e Compass for main pollution POLLUTION for
prevention Air, Water and

Sail’

Zero _ Pollution
Action Plan
Overview

For the bioeconomy, these frameworks present important opportunities by encouraging the use of bio-
based resources and supporting innovation in renewable energy and circular material flows. However,
several critical challenges remain that may limit their long-term effectiveness and coherence with
bioeconomy objectives. One major concern is the sustainability and availability of biomass, which is
essential to bioenergy production. Although bioenergy is a renewable source that contributes to climate
mitigation and energy security, biomass is a finite resource. This makes the cautious promotion of biomass
and careful prioritization of biowaste (e.g. forest residues) critical. In line with the European Bioeconomy
Strategy, the sustainable production and consumption of biomass must be a top priority.

Moreover, current frameworks still face significant gaps in accounting for land-use change and carbon
emissions related to bioenergy. While carbon sequestration is a core strategy in meeting climate goals,
measuring emissions from land-use shifts remains challenging and uncertain, complicating the accurate
integration of biomass into climate commitments. As already discussed above on Table 1 regarding the
agricultural sector, without comprehensive land-use accounting, national climate targets risk being
undermined. Although zero pollution is a central policy objective, it remains difficult to achieve, particularly
when utilizing low-value biomass. Technological upgrades often come with high costs, which can exceed
the economic returns of production. Additionally, the use of biomass directly for energy generation limits
its potential for recycling and reuse, posing challenges for maintaining resource value and circularity. Given
these limitations, the pursuit of a sustainable bioeconomy must go beyond closing loops, it must focus on
optimizing resource flows in ways that enhance natural biogeochemical cycles and environmental quality.

In summary, while the climate and energy policy cluster supports the transition toward a sustainable, low-
emission Europe, its effective contribution to the bioeconomy will depend on stronger safeguards for
sustainable biomass use, monitored land-use and land-use shifts and carbon accounting, integration of
biobased resources trade-offs in policy implementation, and a systemic shift toward regenerative and
optimized resource flows (6,37).

Table 5 presents an overview of relevant policies in the category Forestry, Land Use and Nature and are
advancing the EU’s climate neutrality, biodiversity protection and circular bioeconomy objectives.
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Table 5: Overview of relevant European policies for the Bioeconomy in the category “Forestry, Land Use and Nature”. Color-coding:

Darker shade = legally binding; lighter shade = not legally binding.

k=l

Land Use,
Land Use
Change and
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Regulation
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(EV)
2018/841
amended in
2023

Nature
Restoration
Regulation
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2024/1991

Regulation
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2023/0228
on
Production
and
Marketing
of Forest
Reproductiv
e Material

Scope

Forestry, Land Use & Nature

Binding targets for carbon

Foster sustainable biomass use

Relevance Reference

REGULATION

removal in land and forestry Involving biomass-based | (EU) 2018/841
e Encourages sustainable land waste streams
use practices, biomass use, Strengthened synergies M
carbon sequestration, between different sectors by Overview
decreasing deforestation, and by-product exchange
ecosystem restoration
e Key element of EU Promotion of sustainable land | REGULATION
Biodiversity Strategy use (EV)
e Binding targets to restore Emphasizing resource | 2024/1991
degraded ecosystems, habitats efficiency and waste reduction
and species across the EU’s Encouragement of innovative Nature
land and sea resource utilization Restoration
Possible affection of biomass &gm
sourcing from natural areas Qverview
(wild  ecosystems) rather
promoting  sourcing from
managed landscapes
e Establishes rules for the Ensures  sustainable and | 2023/0228
production and marketing of quality  biomass  sourcing | (COD

forest reproductive material to
ensure  genetic  diversity,
traceability, and high-quality
forest regeneration

critical for long-term bio-based
industries
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management and supports
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forest
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its guidelines and the role of practices by promoting the FOREST
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preservation Foster sustainable = Forest Strategy
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quality)
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Overview

The LULUCF Regulation, the Nature Restoration Regulation and the EU Forest Strategy for 2030 promote the
multifunctionality and resilience of ecosystems, with a shared focus on sustainable biomass use and long-
term ecological stability. These strategies foster cross-sectoral synergies, for example by encouraging the
reuse of forest residues, and integrate land use management with broader bioeconomy and climate goals.
Complementary instruments like the EU Biodiversity Strategy (Table 2) and the Soil Strategy for 2030 (Table
1) strengthen this approach by promoting ecosystem restoration and improved soil health, both of which
are vital for producing high-quality biomass. Moreover, the proposed EU monitoring framework for
resilient forests will play a critical role in improving data availability and supporting evidence-based policy
implementation across Member States.
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However, significant implementation challenges remain. Conflicting priorities, such as biodiversity
conservation versus biomass mobilization for the bioeconomy, highlight the need to prioritize biomass
residues from managed landscapes and avoid pressure on protected areas. Stakeholder feedback on the
Forest Strategy further revealed calls for clearer definitions, such as old-growth forest and sustainable
forest management, improved coordination between climate and biodiversity goals, and measurable
sustainability criteria. A crucial element for enhancing policy coherence is the harmonization of biomass
flows into common units across sectors. This enables a cross-sectoral perspective and allows trends in
biomass usage to be more easily tracked, helping to inform more integrated policy development (38).
While these policies set an ambitious agenda, effective national-level implementation, harmonized
monitoring systems and integrated biomass accounting are essential to fully realize their potential (39-
41).

The policies in the cluster "Industry, Digitalisation and Development" (Table 6) play a central role in driving
Europe’s transition towards a green and circular economy.

Table 6: Overview of relevant European policies for the Bioeconomy in the category “Industry, Digitalization, and Development”.
Color-coding: Darker shade = legally binding; lighter shade = not legally binding.

Name of
policy

Scope Relevance Reference
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e Focus on value chains and chemicals) Industrial
critical raw primary materials =  Support and funding for small Strategy -
and strategic dependencies and medium businesses Overview

e 2021 update: industrial

ecosystem approach A new Industrial

Strategy for a
globally
competitive,
green and

digital Europe

Updating  the
2020 New
Industrial

Strategy
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The EU Industrial Strategy supports cross-sectoral collaboration and promotes circular business models and
industrial symbiosis. It also provides targeted support for small and medium-sized enterprises, which are
important actors in advancing bio-based innovation. Smart Specialisation Strategies aim to strengthen
regional innovation by building on existing economic structures and identifying promising areas for future
development. However, their success depends on how well they align with local knowledge capacities and
governance conditions. In many regions, especially those with weaker institutional frameworks,
implementation remains difficult. A more regional-based and adaptive policy approach is needed to ensure
these strategies deliver their intended impact (42).

Despite these efforts, key policy gaps remain. The bioeconomy is not yet sufficiently integrated into
industrial strategies. The mobilization of bio-based resources, the scaling of biorefineries, and the
coordination of sustainable biomass flows require more explicit support. Industrial symbiosis also faces
practical barriers, such as inconsistent definitions, limited data sharing, and a lack of dedicated funding
mechanisms. Closing these gaps is essential to unleash the full potential of industrial innovation for a
sustainable European bioeconomy (15,37,43). The EU introduced two major initiatives in early 2025,
which we have deliberately not included in Table 6, as they were not developed within the framework of
the Green Deal or the Bioeconomy Strategy, which were our main focus: the Competitiveness Compass
and the Clean Industrial Deal, to address some of these gaps. The Compass emphasizes the upcoming
Bioeconomy Strategy and Biotech Act as key to boosting bio-based sectors and rural development. The
Clean Industrial Deal mobilizes €100 billion to support industrial decarbonization, promote recycled and
bio-based materials, and strengthen circular resource use across European industries (44).

The policies deriving from the EU Green Deal on packaging and packaging materials is pivotal in advancing
the transition towards a circular and bio-based economy. Key legislative instruments listed in Table 7, such
as the Packaging and Packaging Waste Regulation (PPWR), the Regulation on Recycled Plastic Materials in Food
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Contact, and the Single-Use Plastics Directive aim to minimize environmental impacts, improve recyclability
and reuse, and stimulate innovation in sustainable packaging solutions. The EU Policy Framework on
Biobased, Biodegradable and Compostable Plastics (2022) further contributes by setting clear sustainability
requirements and ensuring that bio-based plastics do not compete with food systems.

Table 7: Overview of relevant European policies for the Bioeconomy in the category “Packaging and Packaging Materials”. Color-
coding: Darker shade = legally binding; lighter shade = not legally binding.

Name of
policy

Packaging
and
Packaging
Waste
Directive
94/62/EC &
Packaging
and
Packaging
Waste
Regulation
2025/40

Regulation
(EV)
2022/1616
on recycled
plastic
materials
and articles
intended to
come into
contact with
foods

Single-Use
Plastic
Directive
(EV)
2019/904

Scope

Packaging & Packaging Materials

Regulation of packaging,
packaging waste management
and prevention measures
Targets for recyclable and
reusable packaging

Minimizing packaging and
waste quantities, therefore
reducing the use of primary
materials (transition to a
circular, sustainable economy)
Boosts the use of sustainable

Relevance Reference

DIRECTIVE
94/62/EC

REGULATION
(EU) 2025/40

and bio-based materials Packaging
Waste
Overview
e Establishes strict rules for the Promotes high-value recycling, | REGULATION
safety, traceability, and use of boosting the use of bio-based | (EU)
recycled plastics in food- and recycled materials in | 2022/1616
contact materials, ensuring packaging
consumer protection Encourages industrial
symbiosis via integration of
food-grade recycling into
bioeconomy value chains
Supports innovation in bio-
plastic alternatives
e Prevention and reduction of Promotion of innovation and DIRECTIVE

the impact of
plastics

Most effective measures for
each specific, targeted product
(e.g., plastic bags, etc.)

single-use

sustainable alternatives (bio-
based materials)

Waste and plastic reduction
Encouragement of cross-
sectoral collaborations for

(EU) 2019/904
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https://eur-lex.europa.eu/resource.html?uri=cellar:2df5d1d2-fac7-11e7-b8f5-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:2df5d1d2-fac7-11e7-b8f5-01aa75ed71a1.0001.02/DOC_1&format=PDF
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https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018SC0016
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018SC0016
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018SC0016
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52018SC0016
https://environment.ec.europa.eu/strategy/plastics-strategy_en
https://environment.ec.europa.eu/strategy/plastics-strategy_en
https://environment.ec.europa.eu/strategy/plastics-strategy_en
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development and industrial | e Algae as input for bio-based

applications products (e.g. bio-based plastic
e Harmonize regulations and alternatives)

safety standards

Recent analyses indicate that bioplastics are often regulated with the same restrictions as fossil-based
plastics, despite their lower environmental risks (45). This signals a misalignment between scientific
evidence and precautionary regulation. While bioenergy is increasingly supported, bio-based materials and
products continue to face regulatory and market disadvantages. Without incentives such as fair pricing
for fossil resources or targeted support for bio-based innovations, the bio-based sector risks stagnation,
undermining key principles of the Green Deal, such as decoupling growth from resource use and reducing
greenhouse gas emissions (46,47).

Ensuring the competitiveness and development of the bioplastics industry requires guaranteed access to
affordable, high-quality feedstocks and biomass. This calls for an integrated EU policy approach that levels
the playing field for industrial biomass use. To accelerate the shift towards a sustainable circular
bioeconomy, further measures are essential: harmonized sustainability criteria, tailored Extended Producer
Responsibility (EPR) schemes, improved eco-design guidelines, and clear end-of-life standards and labelling.
Without these, the deployment of biodegradable bioplastics and circular value chains will remain
inconsistent and limited (48).

The policies listed in Table 8 on Waste and Circular Economy forms a cornerstone of the EU’s broader
transition to a resource-efficient and climate-neutral economy. They share a common objective: to
prevent and reduce waste, promote high-value recycling, and strengthen markets for secondary raw
materials, all of which are essential enablers of the circular bioeconomy.

Table 8: Overview of relevant European policies for the Bioeconomy in the category “Waste Management and Circular Econom”.
Color-coding: Darker shade = legally binding; lighter shade = not legally binding.

Scope Relevance Reference

Waste Management & Circular Economy

Ecodesign e Sustainability criteria  for | ® Enhanced resource efficiency | REGULATION
for products improving their (by using secondary raw | (EU)

Sustainable circularity, energy materials, by-products and @ 2024/1781
Products performance, recyclability and waste as input)

Regulation durability e Support of material exchange = Ecodesign for
(ESPR) e Framework for ecodesign between businesses Sustainable
(Regulation requirements e Introduction of DPP (Digital =Froducts

(EV) e Development of a strong, well- Product Passport) making Resgulation
2024/1781) functioning single market for identification of potential by- | Overview

sustainable products in the EU product uses easier

36


https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202401781
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:L_202401781
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https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/ecodesign-sustainable-products-regulation_en

Landfill
Directive
(EV)
2018/850

Waste
Framework
Directive
(2008/98/E
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Prevention and reduction of Waste reduction  forcing | DIRECTIVE
landfill waste  (especially industries to find alternative  (EU) 2018/850
biodegradable waste) methods and foster innovation
Encourage the  separate Cross-sectoral  collaboration M
collection of waste to improve enhancing material efficiency D|rect!ve -
recycling rates and using waste as a resource | Overview
Upgraded waste management
practices
Monitoring and reporting
landfill data of member states
Basic Principles of waste Definition of end-of waste | DIRECTIVE
management criteria and by-products (e.g., | 2008/98/EC
5-step waste hierarchy possible reclassification of
Introduction of “polluter pays biomass) Waste
principle” and ‘“extended Encouragement of the Fr.aL'work
producer responsibility” recovery and reuse of D|rect!ve -
(biomass) residues Overview
Prioritization of high-value
applications before energy
recovery
Initiatives along the entire life Waste reduction and resource | A NEW
cycle of products efficiency CIRCULAR
Transformation and Support  of  sustainable, ECONOMY
modernization to a circular circular, bio-based materials | ACTION PLAN
economy and innovations
Sustainable product design Circular
Economy
Action Plan -
Overview

The Waste Framework Directive remains the foundation of EU waste legislation, emphasising waste
prevention and the prioritization of recovery and reuse. As of 2024, only 26% of the theoretical bio-waste
potential is captured across the EU Member States, revealing a significant gap in practice. The Bio-based
Industries Consortium and others are calling for binding EU targets for both the quality of collected bio-
waste and residual waste limits per capita to improve this performance (49). Similarly, the ESPR brings
significant progress in promoting circular design but has been criticized for not explicitly including
renewability of raw materials as a design criterion, despite its importance for bio-based value chains.
Stakeholders such as the Swedish forest industry argue that omitting renewability disadvantages
sustainable bio-based products like fibre-based packaging and wood-based textiles (50). Moreover,
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challenges such as the low cost of virgin fossil-based materials, an underdeveloped single market for
secondary materials, and weak enforcement across Member States hinder the systemic impact of the
current policy mix. Eurocities (2024) stresses that stronger legislation and better enforcement of existing
directives are needed to bridge this gap and boost innovation and infrastructure for sustainable waste
systems (51). Lastly, effective waste and resource governance must be multi-level and cross-sectoral. The
sustainable transition of bio-based systems depends on aligning local strategies, product design, and EU-
wide regulations through integrated governance approaches, not on isolated measures (52).

In conclusion, while the EU waste and circular economy policies provide a strong foundation, realising
their potential for the bioeconomy requires enforceable quality standards and collection targets for bio-
waste; stronger emphasis on renewable resources in ecodesign; and systemic coordination across all levels
of policy to unlock synergies and promote sustainable, circular material flows.
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3.2. The European Green Deal and the Bioeconomy Strategy - Regulatory Map

Smart Specialization Strategies (S3)

Land Use, Land Use Change and Forestry Regulation (LULUCF) (EU) 2018/841
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Regulation (EU) 2022/1616 on Recycled Plastic Materials and Articles Intended to Come Into Contact with Foods

Figure 2: Regulatory Map of the European Green Deal and the Bioeconomy Strategy relevant for the Bioeconomy: Colour-coding according to categories in the EU policy table. Brown =
Agriculture, Greenish Blue = Bioeconomy, Blue = Chemicals and Textiles, Yellow = Energy and Climate, Green = Forestry, Land Use and Nature, Grey = Industry, Digitalisation and
Development, Purple/Pink = Packaging and Packaging Materials, Orange = Waste Management and Circular Economy; Darker shade = legally binding (mostly Directives & Regulations); Lighter

Shade = not legally binding (mostly Strategies and Action Plans); continuous lines = policies directly connected (also possible: one policy originating from the other) and often mentioned each
other in their scope; dashed line = contributing to each other's goals or somewhat/not directly connected policies; doted lines = policies influencing each other.
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Our regulatory map (Figure 2) offers a comprehensive visual overview of the EU policies influenced by the
European Green Deal and the Bioeconomy Strategy that shape the framework for industrial symbiosis in
the bioeconomy. It consolidates the diverse policy instruments discussed in Chapter 3.1 and organizes
them according to sectoral relevance, making interlinkages and thematic overlaps more readily apparent.

The clustering by thematic areas reflects the multifaceted nature of bio-based value chains and
underscores the importance of cross-sectoral policy coherence. It also visualizes the synergies between
different thematic areas. For example, the Farm to Fork Strategy, the Fertilising Products Regulation, and the
CAP highlight how agricultural policy can support resource efficiency, nutrient recycling, and circular
practices. Similarly, policies such as the Renewable Energy Directive and the EU Emissions Trading System
reinforce the contribution of bio-based systems to emission reduction goals.

What is also apparent is how the Circular Economy Action Plan serves as a crucial basis for several
legislative acts that strongly influence other policy areas, particularly those related to textiles, plastics, and
chemicals.

The regulatory map clearly demonstrates the central importance of the bioeconomy for the European
Green Deal. This visual interconnection reinforces the bioeconomy’s role as a systemic enabler of
sustainability transitions, as already discussed in Chapter 1.2. This again confirms that industrial symbiosis
is not confined to a single sector but relies on coordinated governance across environmental, economic,
and social dimensions. At the same time, the visualization brings to light areas where integration is still
limited. Notably, fragmented implementation and the absence of a single, binding regulatory framework
for the bioeconomy present challenges for harmonization and systemic uptake.

In summary, the regulatory map serves as a valuable tool to identify policy synergies and gaps, laying the
foundation for the more targeted assessment of enabling and hindering factors in SYMBIO's upcoming
deliverables.

3.3. EU Funding Instruments supporting the Bioeconomy

Public and private investments are essential drivers for advancing the bioeconomy and scaling sustainable,
circular solutions across Europe. The European Union recognizes funding as a critical enabler for the
transition towards a climate-neutral, resource-efficient economy and has embedded this priority in both
the European Green Deal and the EU Bioeconomy Strategy.

Table 9 provides an overview of key EU funding programmes relevant to the bioeconomy based on our
desk research, grouped by type of activity and funding mechanism.

Table 9: Overview of European Funding Instruments supporting the Bioeconomy

Funding Type of

Type of activity Programme description Reference

programme Funding

Horizon Europe

Research  and | Horizon Cluster 5 - Climate, Energy and
Innovation Europe Mobility: Grant Cluster 5: Climate,
Supports research and innovation Energy and Mobility



https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/cluster-5-climate-energy-and-mobility_en
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Funded by the European Union
Grant Agreement No 101135166

to accelerate the green transition Cluster 6: Food,
by fostering climate action etc. Bioeconomy,
Cluster 6 - Food, Bioeconomy, Nat}JraI Resources,
. Agriculture and
Natural Resources, Agriculture .
. Environment
and Environment:
Focuses on sustainable resource
management, resilient food
systems, biodiversity protection,
and the transition to a circular
bioeconomy.
Research  and CBE JU -|funds projects advancing Circular Bio-based
Innovation Circular Bio- | competitive circular bio-based Grant Europe - Joint
based Europe | industries under Horizon Europe Undertaking
supports environment and LIFE Programme
Implementation | LIFE climate action projects, including | Grant
biodiversity and circular economy
supports deployment of net-zero
Breakth.rough Innovation and |r.1r.10vat|ve tecthIoglgs e.g. INNOVATION
Innovation and transition of energy-intensive Grant [
Fund . . . FUND
Development industries to renewable energies
depriving from biomass
Development of .support.s game changing
innovations throughout the
breakthrough . Grant /
innovations European lifecycle from early stage Equity / EIC Fundin
. Innovation research, to proof of concept, quity 4g
from mainly . Blended opportunities
Council technology transfer, and the .
start-ups and . . finance
SMEs financing and scale up of start-
ups and SMEs
E . .
ur?pean direct income support to farmers
Agricultural . .
Investment under CAP; managed via national | Grant
Guarantee ctratesic plans The Common
Fund (EAGF) gicp Agricultural Policy:
an overview
European
Agricultural | funds socio-economic and Common
Investment Fund for | environmental interventions. Grant agricultural  policy
Rural Managed in the national CAP funds
Development | strategic plan
(EAFRD)
Investment European supports innovative projects that | Gant European Maritime,
Maritime, contribute to the sustainable Fisheries and
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https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans_en#publishednationalstrategicplans
https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans_en#publishednationalstrategicplans
https://oceans-and-fisheries.ec.europa.eu/funding/emfaf_en
https://oceans-and-fisheries.ec.europa.eu/funding/emfaf_en
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Fisheries and
Aquaculture
Fund

(EMFAF)

exploitation and management of
aquatic and maritime resources.
Funds are managed by the
national authorities.

Aquaculture  Fund

(EMFAF)

Investment

European
Investment
Bank Group

invest in projects that develop
innovative, sustainable
agricultural practices and
technologies, make food
production more sustainable and
efficient, as well as enhances
access to finance for farmers,
micro-enterprises and small
businesses

Loan/Equity

European
Investment  Bank

Group - Agriculture
and the

bioeconomy

Investment

Cohesion
Fund

supports investments in the field
of environment and trans-
European networks in the area
of transport infrastructure (TEN-
T) for less developed countries.

For the 2021-2027 period, the
Cohesion Fund concerns
Bulgaria, Czechia, Estonia,
Greece, Croatia, Cyprus, Latvia,
Lithuania, Hungary, Malta,
Poland, Portugal, Romania,
Slovakia and Slovenia.

The Member States'
administrations choose
which projects to finance.

Grant

Cohesion Fund

Investment

European
Circular
Bioeconomy
Fund

investing in growth-stage
companies in the European
bioeconomy, including the
circular bioeconomy. Supported
by the European Investment
Bank (EIB), the fund aims to make
sustainable investments in our
future and speed up the shift
from a fossil-based to a bio-based
circular economy.

Equity

ECBF

European  Circular
Bioeconomy Fund

(ECBF)



https://oceans-and-fisheries.ec.europa.eu/funding/emfaf_en
https://oceans-and-fisheries.ec.europa.eu/funding/emfaf_en
https://www.eib.org/en/projects/topics/energy-natural-resources/agriculture/index
https://www.eib.org/en/projects/topics/energy-natural-resources/agriculture/index
https://www.eib.org/en/projects/topics/energy-natural-resources/agriculture/index
https://www.eib.org/en/projects/topics/energy-natural-resources/agriculture/index
https://www.eib.org/en/projects/topics/energy-natural-resources/agriculture/index
https://ec.europa.eu/regional_policy/projects/projects-database_en
https://ec.europa.eu/regional_policy/funding/cohesion-fund_en
https://www.ecbf.vc/
https://www.eib.org/en/products/equity/funds/european-circular-bioeconomy-fund
https://www.eib.org/en/products/equity/funds/european-circular-bioeconomy-fund
https://www.eib.org/en/products/equity/funds/european-circular-bioeconomy-fund
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According to the EU Horizon project ShapingBio (53), EU funding programmes such as Horizon Europe,
CBE JU, and the European Circular Bioeconomy Fund have played a key role in supporting early-stage
bioeconomy innovations and cross-border cooperation. National and regional schemes also support local
bioeconomy needs, but there is still a lack of support for scaling innovations and bringing them to
market. At the same time, private investment in areas like synthetic biology is growing, but faces barriers
such as regulatory fragmentation, unclear definitions, and high-risk perceptions. The following eight gaps
were identified:

1. Long time spans between development of funding programmes and project implementation
which affects efficiency and importance of funding for bioeconomy ventures. For example, the
timeline of Horizon Europe considering its proposal in 2018 to the adoption in 2020 shows these
extensive delays in developing important funding mechanisms.

2. Administrative and regulatory burden for public funding often hinders both investors and
companies in applying for European or national funding programmes. Complex and time-
consuming funding procedures further discourage smaller startups from accessing available public
support.

3. A lack of alignment between public and private funding persists, as public support primarily
targets long-term research and development, while private investors focus on scalable
opportunities with short-term return potential.

4. Biobased products face difficulties entering markets due to competition from cheaper, fossil-
based alternatives, due to high financial support for the fossil-based industry.

5. There is a lack of sufficient early-stage financing for start-ups and SMEs, which are often seen as
high-risk due to uncertainties in technology readiness and market potential.

6. The European funding mechanisms face a significant gap between innovation and market
deployment hindering large-scaling and commercialization of biobased products.

7. There is a shortage of skilled workers and targeted support for developing entrepreneurial
capacity within bioeconomy companies, limiting their growth potential.

8. A gap in follow-up funding for the same project, even when further development is needed,
hindering continuous innovation across maturity phases (53).

In the EU Funding and Tenders Portal (54) the main search engine provided by the European Commission
for funding opportunities) the results for “bioeconomy” were mostly limited to Horizon Europe and two
closed calls under the Maritime and Fisheries Fund. This highlights a structural limitation: There is currently
no centralized EU tool that offers a complete and user-friendly overview of all funding instruments
relevant to the bioeconomy, regardless of applicant type. As a result, stakeholders must rely on prior
experience or conduct time-intensive online research.

In addition to the challenges already outlined above, professional funding advisory services are often
crucial to successfully securing EU grants. However, such services are frequently unaffordable for smaller
companies and early-stage innovators, creating further barriers to equitable access to funding. An
important leverage point in this context are the National Contact Points (NCPs) (55) of the Member States,
which can play a key role in supporting stakeholders throughout the application process, by offering
guidance, clarifying eligibility criteria, and helping navigate administrative requirements. Strengthening the
capacity of these NCPs could significantly improve access to funding, particularly for less experienced
applicants.



https://www.shapingbio.eu/
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/calls-for-proposals?order=DESC&pageNumber=1&pageSize=10&sortBy=startDate&isExactMatch=true
https://climate.ec.europa.eu/eu-action/eu-funding-climate-action/innovation-fund/national-contact-points_en
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4. Analysis of Policy Frameworks supporting the bioeconomy and industrial
symbiosis in SYMBIO Pilot Regions

This chapter provides an overview of the national and regional policy frameworks relevant to the
bioeconomy and industrial symbiosis in the SYMBIO pilot regions. The analysis follows the same structure
and thematic clustering as used in the EU-level regulatory overview in Chapter 3.1.

To ensure thematic focus, the mapping of national policies concentrated primarily on those regulations
and strategies that are directly relevant to the bioeconomy and industrial symbiosis. Particular attention
was given to legal frameworks related to waste management, including end-of-waste regulations, as well
as policies explicitly addressing resource sharing, circularity, and the bio-based economy. This targeted
approach allowed for a structured identification of enabling and hindering factors specific to material
flows, cross-sectoral use of by-products, and systemic circularity, while avoiding dilution through broader
environmental or economic legislation with only indirect relevance to SYMBIO'’s objectives.

To facilitate navigation within the tables, the same colour-coding system (explained in Chapter 2.2) is
applied used in the EU policy overview. Policies related to agriculture are marked in brown, bioeconomy
in greenish blue, chemicals and textiles in blue, energy and climate in yellow, forestry, land use and nature
in green, industry, digitalisation and development in grey, packaging and packaging materials in purple,
and waste management and circular economy in orange. The intensity of the colour reflects the legal
character of the policy: darker shades indicate legally binding instruments, such as directives and
regulations, whereas lighter shades stand for non-binding frameworks like strategies and action plans.

4.1. Italy

Italy demonstrates a particularly strong and consistent focus on the bioeconomy at the national level. Its
bioeconomy strategy is among the most advanced and frequently updated in Europe, reflecting a clear
political will to position bio-based innovation and circular resource use as key drivers of sustainable
development. National policy coverage is broad, addressing nearly all relevant thematic areas with
particular emphasis on the bioeconomy, industry, innovation, and waste management.

However, while Italy’s national strategies show a high level of ambition and are rich in content, not all of
them are yet anchored in legally binding frameworks. Several important instruments, particularly in the
areas of bioeconomy and circular economy, remain at the level of strategies or non-binding action plans.
This may limit their enforceability and create uncertainty in implementation, especially at regional and
local levels.

Looking at the regional perspective, a clear contrast becomes visible. While national frameworks are highly
developed, the regional landscape is more fragmented. The SYMBIO pilot regions in Italy show
considerable variation in terms of policy development and implementation. Some regions actively support
industrial innovation and waste valorisation, while others still lack dedicated strategies addressing circular
bio-based value chains. Among them, Emilia-Romagna stands out as the most ambitious. For instance, the
region has adopted a Law dedicated to circular economy and provides a legal foundation for advancing
circular economy models in waste management. Notably, no region has a dedicated bioeconomy strategy,
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indicating that the topic is currently approached in a top-down manner, driven primarily by national
initiatives.

Overall, Italy’s policy landscape reveals a strong commitment to the principles of the Green Deal and the
bioeconomy. The existence of comprehensive national strategies provides a solid foundation, but more
consistent legal anchoring and stronger regional engagement will be essential to translate ambition into
practice.

4.1.1 National Policies Supporting the Bioeconomy and Industrial Symbiosis

Italy demonstrates a particularly advanced and structured approach to the development of the
bioeconomy at the national level. Over the past decade, it has adopted multiple strategies and policy
instruments that explicitly promote the sustainable use of biological resources, the development of bio-
based value chains, and the transition towards a circular economy. The national bioeconomy strategy is
one of the most mature in Europe and is regularly updated, reflecting strong political commitment and
institutional awareness of the sector’s transformative potential.

Table 10 presents the main national-level policies in Italy relevant to SYMBIO's objectives, highlighting
their scope, relevance, and legal status.

Table 10: National policies supporting the bioeconomy and industrial symbiosis in Italy.

Name Publishing | Scope Reference

CAP Strategy Plan At  a glance:
Italy (2023-2027) Italy's CAP

Strategic Plan

Strategic Action Strategic  Plan
Plan on Innovation for Innovation
& Research in and Research in
Ag:C”“”re’F F°t°d the Agricultural,
an orestry

F n
Sectors (2014- FOOdt S ta <
2020) orestry Sectors
National Strategy BIT | =
for Bioeconomy - Bioeconomy in
BIT |1 (2019-2030) Italy
National Strategy BIT ] -
for Bioeconomy - Bioeconomy in
BIT I Italy



https://agriculture.ec.europa.eu/document/download/34058aa4-eee5-4579-99af-0e7c100d40ba_en?filename=csp-at-a-glance-italy_en.pdf
https://agriculture.ec.europa.eu/document/download/34058aa4-eee5-4579-99af-0e7c100d40ba_en?filename=csp-at-a-glance-italy_en.pdf
https://agriculture.ec.europa.eu/document/download/34058aa4-eee5-4579-99af-0e7c100d40ba_en?filename=csp-at-a-glance-italy_en.pdf
https://www.masaf.gov.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/7801
https://www.masaf.gov.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/7801
https://www.masaf.gov.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/7801
https://www.masaf.gov.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/7801
https://www.masaf.gov.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/7801
https://www.masaf.gov.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/7801
https://faolex.fao.org/docs/pdf/ita208306.pdf
https://faolex.fao.org/docs/pdf/ita208306.pdf
https://faolex.fao.org/docs/pdf/ita208306.pdf
https://faolex.fao.org/docs/pdf/ita212661.pdf
https://faolex.fao.org/docs/pdf/ita212661.pdf
https://faolex.fao.org/docs/pdf/ita212661.pdf

Implementation
Action Plan (2020-
2025) for the
National
Bioeconomy
Strategy BIT Il)

Updated
Implementation
Action Plan (2025-
2027) for the
National
Bioeconomy
Strategy BIT Il
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Sets targets for GHG reduction, renewables, and

energy efficiency. Improves energy infrastructure
and supports research & development in clean

IMPLEMENTATI
ON ACTION
PLAN (2020-

2025) FOR THE
ITALIAN
BIOECONOMY
STRATEGY BIT
Il

UPDATED
IMPLEMENTATIO
N ACTION PLAN
(2025-2027) FOR
THE ITALIAN
BIOECONOMY
STRATEGY BIT Il

INTEGRATED
NATIONAL

ENERGY AND

technologies. Coordinates national and EU | CLIMATE PLAN
climate policies.
National Law on pleiks Ensures sustainable forest management and | LEGISLATIVE
Forests - Legislative biodiversity conservation. Recognizes forests in | DECREE 3 April
Decree No. 34 of 3 climate policy and promotes rural economic | 2018 n. 34
April 2018 development. Sets governance and monitoring
frameworks.
2010 Implements the EU Marine Strategy Framework | LEGISLATIVE
Directive to achieve good marine environmental | DECREE
status. Involves monitoring, target setting, and | 190/2010
cooperation with EU states. Focuses on
biodiversity and marine ecosystem health.
2010 Aims to stop biodiversity loss with a cross- | NATIONAL
sectoral approach involving agriculture, tourism, | BIODIVERSITY
and urban planning. Promotes governance and | STRATEGY 2020
stakeholder cooperation. Aligned with EU and UN
biodiversity goals.
2023 Aims to halt biodiversity loss by restoring
ecosystems and expanding protected areas. It | NATIONAL
aligns with EU and global goals (e.g., EU | BIODIVERSITY
Biodiversity ~ Strategy = 2030), integrating | STRATEGY 2030

biodiversity into key policies. It promotes cross-
sectoral  collaboration, involving  various
stakeholders and governance bodies for effective
implementation.



https://faolex.fao.org/docs/pdf/ita210073.pdf
https://faolex.fao.org/docs/pdf/ita210073.pdf
https://faolex.fao.org/docs/pdf/ita210073.pdf
https://faolex.fao.org/docs/pdf/ita210073.pdf
https://faolex.fao.org/docs/pdf/ita210073.pdf
https://faolex.fao.org/docs/pdf/ita210073.pdf
https://faolex.fao.org/docs/pdf/ita210073.pdf
https://faolex.fao.org/docs/pdf/ita210073.pdf
https://cnbbsv.palazzochigi.it/media/gx3n4rwl/iap-16122024-en.pdf
https://cnbbsv.palazzochigi.it/media/gx3n4rwl/iap-16122024-en.pdf
https://cnbbsv.palazzochigi.it/media/gx3n4rwl/iap-16122024-en.pdf
https://cnbbsv.palazzochigi.it/media/gx3n4rwl/iap-16122024-en.pdf
https://cnbbsv.palazzochigi.it/media/gx3n4rwl/iap-16122024-en.pdf
https://cnbbsv.palazzochigi.it/media/gx3n4rwl/iap-16122024-en.pdf
https://cnbbsv.palazzochigi.it/media/gx3n4rwl/iap-16122024-en.pdf
https://energy.ec.europa.eu/system/files/2020-02/it_final_necp_main_en_0.pdf
https://energy.ec.europa.eu/system/files/2020-02/it_final_necp_main_en_0.pdf
https://energy.ec.europa.eu/system/files/2020-02/it_final_necp_main_en_0.pdf
https://energy.ec.europa.eu/system/files/2020-02/it_final_necp_main_en_0.pdf
https://www.gazzettaufficiale.it/eli/id/2018/04/20/18G00060/sg
https://www.gazzettaufficiale.it/eli/id/2018/04/20/18G00060/sg
https://www.gazzettaufficiale.it/eli/id/2018/04/20/18G00060/sg
http://www.strategiamarina.isprambiente.it/
http://www.strategiamarina.isprambiente.it/
http://www.strategiamarina.isprambiente.it/
https://www.mase.gov.it/portale/web/guest/strategia-nazionale-per-la-biodiversit%C3%A0-2020
https://www.mase.gov.it/portale/web/guest/strategia-nazionale-per-la-biodiversit%C3%A0-2020
https://www.mase.gov.it/portale/web/guest/strategia-nazionale-per-la-biodiversit%C3%A0-2020
https://www.mase.gov.it/portale/documents/d/guest/2_snb_2030_marzo_23-pdf
https://www.mase.gov.it/portale/documents/d/guest/2_snb_2030_marzo_23-pdf
https://www.mase.gov.it/portale/documents/d/guest/2_snb_2030_marzo_23-pdf

National Recovery
and Resilience Plan
(2021-2026)

National Smart
Specialization
Strategy (SNSI)

National Strategy
for Sustainable
Development
(2017-2030)
(Strategia
Nazionale

Sviluppo
Sostenibile)

Environmental

Code - Legislative
Decree 152/2006
(Codice
dell’Ambiente)
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2021

Aims to digitalize, decarbonize, and modernize
Italy’s economy. Includes circular economy, green
mobility, and bioeconomy investments. Targets
territorial cohesion and innovation.

DECREE-LAW 6
May 2021, n. 59

2016 Encourages regional innovation aligned with | THE NATIONAL
priorities. Focuses on governance, cooperation, | SMART
and territorial development. Supports inner areas | SpECIALIZATIO
and smart specialization. N STRATEGY

2017 Anchored on five pillars: People, Planet, | STRATEGIA
Prosperity, Peace, and Partnership. Includes | NAZIONALE DI
governance reforms and sustainability | SVILUPPO
monitoring. Integrates SDG’s and EU strategies. SOSTENIBILE

National Strategy
for Sustainable
Development =
Overview

2006

Core environmental law covering waste, air,
water, and end-of-waste criteria. Defines by-
products and promotes circular resource flows.
Reflects and enforces EU environmental
directives.

DECRETO
LEGISLATIVO 3
aprile 2006 , n.
152

Decree 152/2006
- Overview

Circular Economy
Platform

Law No. 221/2015 Beik] Supports green innovation, by-product use, and | LAW 28
- Environmental sustainable resource use. Introduces | December 2015,
Provisions to environmental criteria in procurement and | n.221
promote green education. Encourages citizen involvement and
economy measures eco-innovation incentives.
and to limit the
excessive use of
natural resources
2013 Promotes resource efficiency and green | GPP NAP
procurement through mandatory environmental
criteria. Includes stakeholder engagement and
training. Supports national law and EU directives.
2022 Supports industrial symbiosis, resource efficiency, | STRATEGIA
and circular production. Emphasizes innovation, | NAZIONALE
PER



https://www.gazzettaufficiale.it/eli/id/2021/05/07/21G00070/sg
https://www.gazzettaufficiale.it/eli/id/2021/05/07/21G00070/sg
https://www.agenziacoesione.gov.it/s3-smart-specialisation-strategy/strategia-nazionale-di-specializzazione-intelligente/?lang=en
https://www.agenziacoesione.gov.it/s3-smart-specialisation-strategy/strategia-nazionale-di-specializzazione-intelligente/?lang=en
https://www.agenziacoesione.gov.it/s3-smart-specialisation-strategy/strategia-nazionale-di-specializzazione-intelligente/?lang=en
https://www.agenziacoesione.gov.it/s3-smart-specialisation-strategy/strategia-nazionale-di-specializzazione-intelligente/?lang=en
https://www.mase.gov.it/portale/documents/d/guest/snsvs_bozza_2_0_13032017-pdf
https://www.mase.gov.it/portale/documents/d/guest/snsvs_bozza_2_0_13032017-pdf
https://www.mase.gov.it/portale/documents/d/guest/snsvs_bozza_2_0_13032017-pdf
https://www.mase.gov.it/portale/documents/d/guest/snsvs_bozza_2_0_13032017-pdf
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC212831/
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC212831/
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC212831/
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC212831/
https://faolex.fao.org/docs/pdf/ita64213.pdf
https://faolex.fao.org/docs/pdf/ita64213.pdf
https://faolex.fao.org/docs/pdf/ita64213.pdf
https://faolex.fao.org/docs/pdf/ita64213.pdf
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC064213/
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC064213/
https://circularity.com/en/
https://circularity.com/en/
https://www.normattiva.it/uri-res/N2Ls?urn:nir:stato:legge:2015;221~art55=
https://www.normattiva.it/uri-res/N2Ls?urn:nir:stato:legge:2015;221~art55=
https://www.normattiva.it/uri-res/N2Ls?urn:nir:stato:legge:2015;221~art55=
https://www.mase.gov.it/portale/documents/d/guest/all-to_21_pan_gpp_definitivo_en-pdf
https://circulareconomy.europa.eu/platform/sites/default/files/2025-01/SEC_21.06.22.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/2025-01/SEC_21.06.22.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/2025-01/SEC_21.06.22.pdf
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SME support, and legislative tools. Integrates | L'ECONOMIA
bioeconomy with agriculture and food systems. CIRCOLARE

National
Strategy for the
Circular
Economy

2017 Advocates for a national shift to circular models in | Towards a
production and consumption. Proposes fiscal | Model of
instruments and public sector reforms. Supports | circular

waste as a resource and indicator development.

Economy for
Italy

4.1.2 Regional Policies Supporting the Bioeconomy and Industrial Symbiosis

In Italy, regional authorities play a critical role in shaping and implementing bioeconomy-related policies,
particularly in areas such as waste management, industrial development, and research and innovation. This
decentralised governance model allows regions to tailor their strategies to local resource endowments,
industrial structures, and socio-economic priorities. However, it also leads to significant heterogeneity in
policy development and implementation across territories.

The analysis of the SYMBIO pilot regions—Lombardy, Piedmont, Veneto, Friuli-Venezia Giulia, and Emilia-
Romagna—reveals a diverse landscape of regional initiatives supporting the bioeconomy and industrial
symbiosis. While some regions have adopted advanced frameworks and dedicated funding schemes to
promote circularity and the valorisation of bio-based resources, others remain at a preliminary stage of
strategic planning or integrate bioeconomy objectives only indirectly through broader sustainability or
innovation agendas.

This section provides a comparative overview of the most relevant regional policy instruments across the
selected territories (Table 11-15).

Lombardy

Table 11: Regional policies supporting the bioeconomy and industrial symbiosis in Lombardy, Italy.

Name Publishing Reference
Year

REEO EI e 1 2021 Aligns Lombardy’s development policies with the | STRATEGIA
for Sustainable UN 2030 Agenda, promoting sustainability across | REGIONALE PER
Development economic, social, and environmental dimensions. | LO SVILUPPO
It aims to integrate SDGs into regional planning | SOSTENIBILE

with specific goals for green transition, social
inclusion, and innovation. Key priorities include



https://circulareconomy.europa.eu/platform/sites/default/files/2025-01/SEC_21.06.22.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/2025-01/SEC_21.06.22.pdf
https://www.italiadomani.gov.it/en/Interventi/riforme/riforme-settoriali/strategia-nazionale-per-l-economia-circolare.html
https://www.italiadomani.gov.it/en/Interventi/riforme/riforme-settoriali/strategia-nazionale-per-l-economia-circolare.html
https://www.italiadomani.gov.it/en/Interventi/riforme/riforme-settoriali/strategia-nazionale-per-l-economia-circolare.html
https://www.italiadomani.gov.it/en/Interventi/riforme/riforme-settoriali/strategia-nazionale-per-l-economia-circolare.html
https://circulareconomy.europa.eu/platform/sites/default/files/strategy_-_towards_a_model_eng_completo_0.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/strategy_-_towards_a_model_eng_completo_0.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/strategy_-_towards_a_model_eng_completo_0.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/strategy_-_towards_a_model_eng_completo_0.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/strategy_-_towards_a_model_eng_completo_0.pdf
https://www.svilupposostenibile.regione.lombardia.it/it/attachments/file/view?hash=03faeecdf4db2ef35dbee7e268133ac4&canCache=0
https://www.svilupposostenibile.regione.lombardia.it/it/attachments/file/view?hash=03faeecdf4db2ef35dbee7e268133ac4&canCache=0
https://www.svilupposostenibile.regione.lombardia.it/it/attachments/file/view?hash=03faeecdf4db2ef35dbee7e268133ac4&canCache=0
https://www.svilupposostenibile.regione.lombardia.it/it/attachments/file/view?hash=03faeecdf4db2ef35dbee7e268133ac4&canCache=0
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climate resilience, circular economy, and reducing
inequalities.

Smart 2014 Focuses on concentrating resources in innovation | Summary of
Specializations and technology domains where the region has Lombardy
Strategy - S3 competitive advantages. It supports economic Region’s Smart
(2021-2027) transformation through research and | ¢ secialisation
development, digitalization, and industrial Strate
modernization. Key areas include advanced >tratesy
manufacturing, health, agrifood, and sustainable
mobility.
2022 Promotes sustainable waste management and the | WASTE
transition to a circular economy. It sets | MANAGEMENT
quantitative targets for waste reduction, | AND
recycling, and energy recovery. The approach REMEDIATION
integrat?s environmental “protection with IN LOMBARDY
economic development and citizen engagement. REGION
Piedmont
Table 12: Regional policies supporting the bioeconomy and industrial symbiosis in Piedmont, Italy
Name Publishing | Scope Reference
Year
Regional 2022 Finances innovation, energy transition, and | The Regional
Programme ERDF urban regeneration to boost regional | Programme
Piedmont (2021- competitiveness. It focuses on SME | ERDF Piedmont
2027) development, digital skills, and climate | 2021-2027
resilience. Resources are prioritized for
sustainable infrastructure, smart cities, and
inclusive growth.
Regional Strategy Aoyl Supports the implementation of the 2030 | STRATEGIA

for Sustainable

Development

Rural
Development
Complement (CSR)
(2023-2027)

Agenda through integrated policies targeting
environmental, social, and economic
sustainability. It identifies strategic areas such
as biodiversity, energy transition, and social
equity. The framework also emphasizes local
stakeholder participation and monitoring.

REGIONALE PER
LO  SVILUPPO
SOSTENIBILE
DEL PIEMONTE

2023

Complements EU rural policy by enhancing
competitiveness, environmental stewardship,
and rural quality of life. It supports innovation,
climate action, and sustainable farming.
Measures include agro-environmental

Complemento

Sviluppo Rurale
(CSR) della
Regione
Piemonte
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https://www.s3.regione.lombardia.it/wps/portal/site/s3/lombardy-s3-in-brief#:~:text=The%20Smart%20Specialisation%20Strategies%20(S3,technological%20fields%2C%20where%20concentrating%20the
https://www.s3.regione.lombardia.it/wps/portal/site/s3/lombardy-s3-in-brief#:~:text=The%20Smart%20Specialisation%20Strategies%20(S3,technological%20fields%2C%20where%20concentrating%20the
https://www.s3.regione.lombardia.it/wps/portal/site/s3/lombardy-s3-in-brief#:~:text=The%20Smart%20Specialisation%20Strategies%20(S3,technological%20fields%2C%20where%20concentrating%20the
https://www.s3.regione.lombardia.it/wps/portal/site/s3/lombardy-s3-in-brief#:~:text=The%20Smart%20Specialisation%20Strategies%20(S3,technological%20fields%2C%20where%20concentrating%20the
https://www.s3.regione.lombardia.it/wps/portal/site/s3/lombardy-s3-in-brief#:~:text=The%20Smart%20Specialisation%20Strategies%20(S3,technological%20fields%2C%20where%20concentrating%20the
https://www.regione.lombardia.it/wps/wcm/connect/dbdb607d-e7bd-4e26-beeb-70469286f2cd/PRGR_QUADERNO+_ENG+2.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-dbdb607d-e7bd-4e26-beeb-70469286f2cd-oABiOyI
https://www.regione.lombardia.it/wps/wcm/connect/dbdb607d-e7bd-4e26-beeb-70469286f2cd/PRGR_QUADERNO+_ENG+2.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-dbdb607d-e7bd-4e26-beeb-70469286f2cd-oABiOyI
https://www.regione.lombardia.it/wps/wcm/connect/dbdb607d-e7bd-4e26-beeb-70469286f2cd/PRGR_QUADERNO+_ENG+2.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-dbdb607d-e7bd-4e26-beeb-70469286f2cd-oABiOyI
https://www.regione.lombardia.it/wps/wcm/connect/dbdb607d-e7bd-4e26-beeb-70469286f2cd/PRGR_QUADERNO+_ENG+2.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-dbdb607d-e7bd-4e26-beeb-70469286f2cd-oABiOyI
https://www.regione.lombardia.it/wps/wcm/connect/dbdb607d-e7bd-4e26-beeb-70469286f2cd/PRGR_QUADERNO+_ENG+2.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-dbdb607d-e7bd-4e26-beeb-70469286f2cd-oABiOyI
https://www.regione.lombardia.it/wps/wcm/connect/dbdb607d-e7bd-4e26-beeb-70469286f2cd/PRGR_QUADERNO+_ENG+2.pdf?MOD=AJPERES&CACHEID=ROOTWORKSPACE-dbdb607d-e7bd-4e26-beeb-70469286f2cd-oABiOyI
https://www.regione.piemonte.it/web/temi/fondi-progetti-europei/fondo-europeo-sviluppo-regionale-fesr/programma-regionale-fesr-2021-2027/programma-regionale-fesr-piemonte-2021-2027
https://www.regione.piemonte.it/web/temi/fondi-progetti-europei/fondo-europeo-sviluppo-regionale-fesr/programma-regionale-fesr-2021-2027/programma-regionale-fesr-piemonte-2021-2027
https://www.regione.piemonte.it/web/temi/fondi-progetti-europei/fondo-europeo-sviluppo-regionale-fesr/programma-regionale-fesr-2021-2027/programma-regionale-fesr-piemonte-2021-2027
https://www.regione.piemonte.it/web/temi/fondi-progetti-europei/fondo-europeo-sviluppo-regionale-fesr/programma-regionale-fesr-2021-2027/programma-regionale-fesr-piemonte-2021-2027
https://www.regione.piemonte.it/web/sites/default/files/media/documenti/2021-06/la_strategia_regionale_impag_03bassa.pdf
https://www.regione.piemonte.it/web/sites/default/files/media/documenti/2021-06/la_strategia_regionale_impag_03bassa.pdf
https://www.regione.piemonte.it/web/sites/default/files/media/documenti/2021-06/la_strategia_regionale_impag_03bassa.pdf
https://www.regione.piemonte.it/web/sites/default/files/media/documenti/2021-06/la_strategia_regionale_impag_03bassa.pdf
https://www.regione.piemonte.it/web/sites/default/files/media/documenti/2021-06/la_strategia_regionale_impag_03bassa.pdf
https://www.regione.piemonte.it/web/sites/default/files/media/documenti/2025-04/csr_versione_5.pdf
https://www.regione.piemonte.it/web/sites/default/files/media/documenti/2025-04/csr_versione_5.pdf
https://www.regione.piemonte.it/web/sites/default/files/media/documenti/2025-04/csr_versione_5.pdf
https://www.regione.piemonte.it/web/sites/default/files/media/documenti/2025-04/csr_versione_5.pdf
https://www.regione.piemonte.it/web/sites/default/files/media/documenti/2025-04/csr_versione_5.pdf
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practices, digital transition, and generational
renewal in agriculture.

Veneto

Table 13: Regional policies supporting the bioeconomy and industrial symbiosis in Veneto, Italy.

Year

Regional Strategy 7i070]
for Sustainable
Development

Publishing

Scope

Aligns regional planning with the 2030 Agenda,
integrating environmental, economic, and social
sustainability. It prioritizes climate change

Reference

la STRATEGIA
REGIONALE PER
LO SVILUPPO

RP Veneto ERDF 7okl
(2021-2027)

Smart
Specialization
Strategy - S3

mitigation, resource efficiency, and social equity. | SOSTENIBILE
Public engagement and monitoring are core
elements of the implementation framework.
Supports economic, social, and territorial | RP Veneto ERDF
cohesion through innovation, digital | 2021-2027 -
transformation, and green transition. It funds Oyeryview
projects on SMEs, energy efficiency, and urban |
regeneration. The plan emphasizes balanced
development and environmental sustainability.

2014 Promotes regional innovation by focusing | S3 Strategy

resources on sectors with strong competitive
potential. It aims to strengthen entrepreneurial
discovery, research collaboration, and industrail
modernization. Key domains include smart
agrifood, sustainable living, creative industries,
and sustainable manufacturing.

Friuli-Venezia Giulia

Table 14: Regional policies supporting the bioeconomy and industrial symbiosis in Friuli-Venezia Giulia, Italy.

Publishing

Year
Regional Strategy WAuilks
for Innovation and
Smart
Specializations -
$3(2014-2020)

Scope

Enhances regional competitiveness through
research and development, sectoral innovation,
and stakeholder engagement. It identifies key
areas such as life sciences, marine technologies,
and green chemistry. Smart governance
mechanisms guide investment choices and
priority setting.

Reference

Strategia
regionale di
ricerca e

innovazione per
la
specializzazione
intelligente  del
Friuli Venezia
Giulia
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https://venetosostenibile.regione.veneto.it/la-strategia-regionale
https://venetosostenibile.regione.veneto.it/la-strategia-regionale
https://venetosostenibile.regione.veneto.it/la-strategia-regionale
https://venetosostenibile.regione.veneto.it/la-strategia-regionale
https://ec.europa.eu/regional_policy/in-your-country/programmes/2021-2027/it/2021it16rfpr020_en
https://ec.europa.eu/regional_policy/in-your-country/programmes/2021-2027/it/2021it16rfpr020_en
https://ec.europa.eu/regional_policy/in-your-country/programmes/2021-2027/it/2021it16rfpr020_en
https://www.innoveneto.org/en/veneto-s3-strategy/
https://www.agenziacoesione.gov.it/wp-content/uploads/2019/06/S3_Friuli_Venezia_Giulia.pdf
https://www.agenziacoesione.gov.it/wp-content/uploads/2019/06/S3_Friuli_Venezia_Giulia.pdf
https://www.agenziacoesione.gov.it/wp-content/uploads/2019/06/S3_Friuli_Venezia_Giulia.pdf
https://www.agenziacoesione.gov.it/wp-content/uploads/2019/06/S3_Friuli_Venezia_Giulia.pdf
https://www.agenziacoesione.gov.it/wp-content/uploads/2019/06/S3_Friuli_Venezia_Giulia.pdf
https://www.agenziacoesione.gov.it/wp-content/uploads/2019/06/S3_Friuli_Venezia_Giulia.pdf
https://www.agenziacoesione.gov.it/wp-content/uploads/2019/06/S3_Friuli_Venezia_Giulia.pdf
https://www.agenziacoesione.gov.it/wp-content/uploads/2019/06/S3_Friuli_Venezia_Giulia.pdf
https://www.agenziacoesione.gov.it/wp-content/uploads/2019/06/S3_Friuli_Venezia_Giulia.pdf

Regional Law
5/2016 -
Organization  of
functions relating
to the integrated
water service and

Funded by the European Union
Grant Agreement No 101135166

2016

Defines the institutional organization for
integrated urban waste and water services. It
ensures  transparency, efficiency, and
environmental responsibility in public service
management. Roles and responsibilities are
clarified for local authorities and service

REGIONAL LAW
15 April 2016, n.
B

the integrated operators.

urban waste

management

service

Regional EVA 2017 Introduces principles for waste reduction and | REGIONAL LAW
34/2017 - Organic circular resource use. It supports reuse, | 20 October
discipline of waste extended producer responsibility, and | 2017,n.34
management and innovation in waste management. The law

principles of guides the transition from linear to circular

circular economy systems.

2016 Addresses urban waste collection, processing, | REGIONAL
and recovery, ensuring service efficiency and | URBAN WASTE
environmental impact reduction. It integrates | MANAGEMENT
circular economic principles with infrastructure | PLAN. UPDATE
development. The strategy includes authority | 2022
coordination and technological upgrades.

2006 Sets the regulatory and operational framework | Regional Waste
for waste treatment, disposal, and recovery. It | Management
focuses on minimizing landfill use and | Plan
optimizing  recycling and composting.

Environmental protection and compliance with
EU directives are central goals.

2016 Aims to reduce waste generation by promoting | Regional Waste
reuse, eco-design, and awareness campaigns. It | Prevention
establishes quantitative targets and fosters | Program
sustainable consumption models. Prevention
measures support the shift toward a circular
economy.

Emilia-Romagna

Table 15: Regional policies supporting the bioeconomy and industrial symbiosis in Emilia-Romagna, Italy.

Publishing | Scope Reference

Year

Operationalizes the region’s carbon neutrality | Administrative
goals by integrating ecological transition across | Act Detail n. 581
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https://lexview-int.regione.fvg.it/FontiNormative/xml/IndiceLex.aspx?anno=2016&legge=5&lista=1
https://lexview-int.regione.fvg.it/FontiNormative/xml/IndiceLex.aspx?anno=2016&legge=5&lista=1
https://lexview-int.regione.fvg.it/FontiNormative/xml/IndiceLex.aspx?anno=2016&legge=5&lista=1
https://lexview-int.regione.fvg.it/FontiNormative/xml/xmlLex.aspx?anno=2017&legge=34&lista=0&fx=lex
https://lexview-int.regione.fvg.it/FontiNormative/xml/xmlLex.aspx?anno=2017&legge=34&lista=0&fx=lex
https://lexview-int.regione.fvg.it/FontiNormative/xml/xmlLex.aspx?anno=2017&legge=34&lista=0&fx=lex
https://www.regione.fvg.it/rafvg/cms/RAFVG/ambiente-territorio/tutela-ambiente-gestione-risorse-naturali/FOGLIA2/FOGLIA33/
https://www.regione.fvg.it/rafvg/cms/RAFVG/ambiente-territorio/tutela-ambiente-gestione-risorse-naturali/FOGLIA2/FOGLIA33/
https://www.regione.fvg.it/rafvg/cms/RAFVG/ambiente-territorio/tutela-ambiente-gestione-risorse-naturali/FOGLIA2/FOGLIA33/
https://www.regione.fvg.it/rafvg/cms/RAFVG/ambiente-territorio/tutela-ambiente-gestione-risorse-naturali/FOGLIA2/FOGLIA33/
https://www.regione.fvg.it/rafvg/cms/RAFVG/ambiente-territorio/tutela-ambiente-gestione-risorse-naturali/FOGLIA2/FOGLIA33/
https://www.regione.fvg.it/rafvg/cms/RAFVG/ambiente-territorio/tutela-ambiente-gestione-risorse-naturali/FOGLIA2/FOGLIA8/
https://www.regione.fvg.it/rafvg/cms/RAFVG/ambiente-territorio/tutela-ambiente-gestione-risorse-naturali/FOGLIA2/FOGLIA8/
https://www.regione.fvg.it/rafvg/cms/RAFVG/ambiente-territorio/tutela-ambiente-gestione-risorse-naturali/FOGLIA2/FOGLIA8/
https://www.regione.fvg.it/rafvg/cms/RAFVG/ambiente-territorio/tutela-ambiente-gestione-risorse-naturali/FOGLIA2/FOGLIA13/
https://www.regione.fvg.it/rafvg/cms/RAFVG/ambiente-territorio/tutela-ambiente-gestione-risorse-naturali/FOGLIA2/FOGLIA13/
https://www.regione.fvg.it/rafvg/cms/RAFVG/ambiente-territorio/tutela-ambiente-gestione-risorse-naturali/FOGLIA2/FOGLIA13/
https://servizissiir.regione.emilia-romagna.it/deliberegiunta/servlet/AdapterHTTP?action_name=ACTIONRICERCADELIBERE&operation=leggi&cod_protocollo=GPG/2022/452&ENTE=1
https://servizissiir.regione.emilia-romagna.it/deliberegiunta/servlet/AdapterHTTP?action_name=ACTIONRICERCADELIBERE&operation=leggi&cod_protocollo=GPG/2022/452&ENTE=1

Funded by the European Union
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all public planning tools. It includes tools for
monitoring emissions and coordinating
multilevel governance. Education, innovation,
and green jobs are strategic levers.

2024

Defines the roadmap to achieve net-zero
emissions before 2050 in Emilia-Romagna. It
includes sector-specific actions for energy,
transport, agriculture, and urban planning.
Climate adaptation, carbon capture, and
behavioral change are key components.

Administrative
Act  Detail n.
1610

2018

Outlines a framework for adapting to and
mitigating climate change impacts across
Emilia-Romagna. It addresses sector
vulnerabilities, promotes ecosystem services,
and supports carbon reduction. The proposal
includes targets, timelines, and cross-sector
policies.

LEGISLATURE X
- RESOLUTION
no. 187 of
20/12/2018

Regional

Regulation 3/2018
- Approval of the
regional forestry

regulation in
implementation of
ART. 13 of LRN
30/1981

2024

Sets emissions reduction goals to improve air
quality and reduce health impacts. It covers
energy, mobility, agriculture, and industry with
measures like low-emission zones and
renewable energy promotion. Monitoring and
citizen engagement support its
implementation.

PAIR 2030

2018

Implements national forestry law to ensure
sustainable management of forest resources. It
introduces criteria for biodiversity
conservation, logging permits, and community
forestry planning. The regulation balances
economic use and environmental protection.

REGIONAL
REGULATION 1
August 2018, n.3

1999

Established early regional environmental
policies on air, water, waste, and biodiversity. It
emphasized coordination between
environmental protection and development. It
laid the groundwork for subsequent
sustainability initiatives.

Environmental
Action Plan
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https://servizissiir.regione.emilia-romagna.it/deliberegiunta/servlet/AdapterHTTP?action_name=ACTIONRICERCADELIBERE&operation=leggi&cod_protocollo=GPG/2024/1450&ENTE=1
https://servizissiir.regione.emilia-romagna.it/deliberegiunta/servlet/AdapterHTTP?action_name=ACTIONRICERCADELIBERE&operation=leggi&cod_protocollo=GPG/2024/1450&ENTE=1
https://servizissiir.regione.emilia-romagna.it/deliberegiunta/servlet/AdapterHTTP?action_name=ACTIONRICERCADELIBERE&operation=leggi&cod_protocollo=GPG/2024/1450&ENTE=1
https://demetra.regione.emilia-romagna.it/al/articolo?urn=er:assemblealegislativa:delibera:2018;187
https://demetra.regione.emilia-romagna.it/al/articolo?urn=er:assemblealegislativa:delibera:2018;187
https://demetra.regione.emilia-romagna.it/al/articolo?urn=er:assemblealegislativa:delibera:2018;187
https://demetra.regione.emilia-romagna.it/al/articolo?urn=er:assemblealegislativa:delibera:2018;187
https://ambiente.regione.emilia-romagna.it/it/aria/pair-2030
https://bur.regione.emilia-romagna.it/area-bollettini/bollettini-in-lavorazione/n-244-del-01-08-2018-parte-prima.2018-08-01.2796053869/201capprovazione-del-regolamento-forestale-regionale-in-attuazione-dellart-13-della-l-r-n-30-1981/regolamento-regionale-1-agosto.2018-08-01.1533110293
https://bur.regione.emilia-romagna.it/area-bollettini/bollettini-in-lavorazione/n-244-del-01-08-2018-parte-prima.2018-08-01.2796053869/201capprovazione-del-regolamento-forestale-regionale-in-attuazione-dellart-13-della-l-r-n-30-1981/regolamento-regionale-1-agosto.2018-08-01.1533110293
https://bur.regione.emilia-romagna.it/area-bollettini/bollettini-in-lavorazione/n-244-del-01-08-2018-parte-prima.2018-08-01.2796053869/201capprovazione-del-regolamento-forestale-regionale-in-attuazione-dellart-13-della-l-r-n-30-1981/regolamento-regionale-1-agosto.2018-08-01.1533110293
https://ambiente.regione.emilia-romagna.it/it/piani-programmi-progetti/paa
https://ambiente.regione.emilia-romagna.it/it/piani-programmi-progetti/paa

Funded by the European Union
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Regional Strategy 2lokks]

Integrates the UN SDGs into regional policy,

Agenda 2030 -

“2030 Agenda for focusing on environmental resilience, social | Project
Sustainable inclusion, and responsible innovation. It alighs | Description
Development” regional programming with  long-term
sustainability goals. Education, participation,
and territorial equity are foundational
principles.
Smart 2020 Identifies priority areas for research and | Smart
Specialization innovation to support regional growth and | Specialisation
Strategy - S3 competitiveness. It emphasizes  digital | Strategy (S3
(2021-2027) transition, climate action, and health sectors.
Collaborative innovation ecosystems and
public-private  partnerships are core to
implementation.
#PlasticFreER 2019 Aims to reduce plastic waste and promote | #PlasticFreER
Strategy sustainable alternatives throughout Emilia- | Strategy
Romagna. It supports local communities,
companies, and schools in adopting plastic-free
practices. Awareness campaigns, regulatory
tools, and incentives are used to shift
behaviors.
Regional EVA 2015 Provides a legal foundation for advancing | REGIONAL LAW
16/2015 - circular economy models in  waste | 05 October
Provisions in management. It promotes separate collection, | 2015, n. 16
Support of the reuse, and eco-design to  minimize
Circular Economy, environmental impact. It also modifies prior
the Reduction of legislation to enhance resource efficiency and
Municipal Waste product lifecycle extension.
Production, the
Reuse of Goods at
the End of their
Life, Separate
Waste Collection
and Amendments
to Regional Law
31/1996
(Regulation of the
Special Tax for the
Storage of Solid
Waste in Landfills)
2009 Promotes sustainable procurement practices | GPP Action Plans

Emilia-
for

public administrations in
They include criteria

across
Romagna.
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https://www.regione.emilia-romagna.it/agenda2030/il-progetto
https://www.regione.emilia-romagna.it/agenda2030/il-progetto
https://www.regione.emilia-romagna.it/agenda2030/il-progetto
https://fesr.regione.emilia-romagna.it/erdf/s3#:~:text=Smart%20Specialisation%20Strategy%20(S3)%20is,areas%20with%20greatest%20growth%20potential
https://fesr.regione.emilia-romagna.it/erdf/s3#:~:text=Smart%20Specialisation%20Strategy%20(S3)%20is,areas%20with%20greatest%20growth%20potential
https://fesr.regione.emilia-romagna.it/erdf/s3#:~:text=Smart%20Specialisation%20Strategy%20(S3)%20is,areas%20with%20greatest%20growth%20potential
https://ambiente.regione.emilia-romagna.it/it/rifiuti/rifiuti/economia-circolare/strategia-plasticfreer-1
https://ambiente.regione.emilia-romagna.it/it/rifiuti/rifiuti/economia-circolare/strategia-plasticfreer-1
https://demetra.regione.emilia-romagna.it/al/articolo?urn=er:assemblealegislativa:legge:2015;16
https://demetra.regione.emilia-romagna.it/al/articolo?urn=er:assemblealegislativa:legge:2015;16
https://demetra.regione.emilia-romagna.it/al/articolo?urn=er:assemblealegislativa:legge:2015;16
https://ambiente.regione.emilia-romagna.it/it/rifiuti/rifiuti/economia-circolare/green-public-procurement/piani-dazione-gpp

Funded by the European Union
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environmentally preferable products and
services. The GPP supports market
transformation and circular economy goals.
2022 Sets targets for reducing landfill dependency | Waste and
and increasing recycling rates. It integrates | Remediation Plan
pollution remediation actions with circular | 2022-2027
economy goals. Key tools include investment in
infrastructure, innovation, and stakeholder
collaboration.

4.2. Austria

Austria’s policy landscape shows a clear emphasis on waste management and circular economy, both at
the strategic and legislative levels. Notably, the country was among the first of all SYMBIO pilot nations
to adopt comprehensive national policies in these areas, including early implementation of packaging
waste legislation and the development of a national waste management plan. These policies are well-
aligned with the goals of industrial symbiosis, focusing on resource efficiency, closed material loops, and
regulatory clarity for waste streams.

In contrast to this strong foundation in waste-related policies, Austria's bioeconomy strategy is
comparatively less advanced. While a national bioeconomy strategy exists, it has not been updated for
several years. This indicates a need for strategic renewal to reflect current EU priorities and technological
developments. Further gaps become visible in other thematic areas. For example, no national policies were
identified that explicitly address industrial development, digitalization, or climate-related aspects of the
bioeconomy in a targeted way. The national biodiversity strategy is also outdated and would benefit from
revision to align with the new European targets. This suggests that Austria, while having a solid
environmental policy tradition, faces challenges in updating and integrating its strategies to reflect
emerging priorities. Dedicated regional bioeconomy policies in Carinthia could not be identified.

Overall, Austria presents a clear strength in traditional environmental regulation and waste management
but currently lacks strategic commitment to circular bioeconomy and innovation. Bridging this gap will
require both an update of existing strategies and a stronger connection between national and regional
policy instruments.

4.2.1 National Policies Supporting the Bioeconomy and Industrial Symbiosis

Austria has adopted several national strategies that address key aspects of the bioeconomy, with particular
strength in waste management and circular economy. Early legislative efforts in these areas—such as the
Packaging Ordinance and the national Waste Management Plan—demonstrate Austria’s leadership in
establishing clear frameworks for resource efficiency and closed material loops. However, some of the
country’s core strategies, including the national bioeconomy and biodiversity strategies, are outdated and
in need of revision. Updating these frameworks will be essential to reflect recent EU policy developments
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https://ambiente.regione.emilia-romagna.it/it/rifiuti/rifiuti/piano-rifiuti/nuovo-piano-rifiuti-2022-2027
https://ambiente.regione.emilia-romagna.it/it/rifiuti/rifiuti/piano-rifiuti/nuovo-piano-rifiuti-2022-2027
https://ambiente.regione.emilia-romagna.it/it/rifiuti/rifiuti/piano-rifiuti/nuovo-piano-rifiuti-2022-2027

Funded by the European Union
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and to integrate emerging priorities such as digitalisation, industrial innovation, and climate-related
bioeconomy goals.

Table 16 provides an overview of national-level strategies and policy instruments relevant to advancing
the bioeconomy and industrial symbiosis in Austria.

Table 16: National policies supporting the bioeconomy and industrial symbiosis in Austria.

Reference
CAP Strategic Plan At a glance:
Austria (2023- AUSTRIA'S CAP
2027) STRATEGIC

PLAN
Bioeconomy Bioeconomy
Strategy Strategy for
Austria Austria =

Overview
Bioeconomy Aktionsplan  fir
Action Plan Biookonomie

2007 Promotes sustainable forest management
through ecological, economic, and social | THE AUSTRIAN

balance. It covers climate, biodiversity, forest | FOREST
health, and more across seven key areas. The | PROGRAMME
program defines clear principles, goals, and
measures developed with broad stakeholder | Austrian Forest
input. Strategy 2020+ -
Overview

THE AUSTRIAN
FOREST
PROGRAMME
SUMMARY

16


https://agriculture.ec.europa.eu/document/download/cef3e8e8-fea2-47f1-af28-6c0649656d7e_en?filename=csp-at-a-glance-austria_en.pdf
https://agriculture.ec.europa.eu/document/download/cef3e8e8-fea2-47f1-af28-6c0649656d7e_en?filename=csp-at-a-glance-austria_en.pdf
https://agriculture.ec.europa.eu/document/download/cef3e8e8-fea2-47f1-af28-6c0649656d7e_en?filename=csp-at-a-glance-austria_en.pdf
https://agriculture.ec.europa.eu/document/download/cef3e8e8-fea2-47f1-af28-6c0649656d7e_en?filename=csp-at-a-glance-austria_en.pdf
https://www.bmimi.gv.at/en/topics/climate-environment/climate-protection/bioeconomy/strategy.html
https://www.bmimi.gv.at/en/topics/climate-environment/climate-protection/bioeconomy/strategy.html
https://www.bmimi.gv.at/en/topics/climate-environment/climate-protection/bioeconomy/strategy.html
https://www.bmimi.gv.at/en/topics/climate-environment/climate-protection/bioeconomy/strategy.html
https://www.bioeco.at/
https://www.bioeco.at/
https://faolex.fao.org/docs/pdf/aut162286.pdf
https://faolex.fao.org/docs/pdf/aut162286.pdf
https://faolex.fao.org/docs/pdf/aut162286.pdf
https://www.bmluk.gv.at/en/topics/forests/the-austrian-forest-dialogue/austrian-forest-strategy-2020
https://www.bmluk.gv.at/en/topics/forests/the-austrian-forest-dialogue/austrian-forest-strategy-2020
https://www.bmluk.gv.at/en/topics/forests/the-austrian-forest-dialogue/austrian-forest-strategy-2020
https://www.bmluk.gv.at/en/topics/forests/the-austrian-forest-dialogue/austrian-forest-strategy-2020
https://www.bmluk.gv.at/en/topics/forests/the-austrian-forest-dialogue/austrian-forest-strategy-2020
https://www.bmluk.gv.at/dam/jcr%3A92241cef-ade8-446d-8464-817b3547c267/WD_Kurzf_engl_screen.pdf
https://www.bmluk.gv.at/dam/jcr%3A92241cef-ade8-446d-8464-817b3547c267/WD_Kurzf_engl_screen.pdf
https://www.bmluk.gv.at/dam/jcr%3A92241cef-ade8-446d-8464-817b3547c267/WD_Kurzf_engl_screen.pdf
https://www.bmluk.gv.at/dam/jcr%3A92241cef-ade8-446d-8464-817b3547c267/WD_Kurzf_engl_screen.pdf
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2014 Aims to conserve the country’s biological | BIODIVERSITY
diversity by halting the loss of species, genetic | STRATEGY
diversity, and habitats. It outlines five fields of | AUSTRIA 2020+
action with twelve specific targets, addressing
areas such as sustainable agriculture, pollution
reduction, and spatial planning. The strategy
supports global biodiversity goals through
national and regional cooperation.

Austrian 1996 Regulates all packaging in Austria with recycling | VERPACKUNGS

Packaging (last update | and reuse targets. Promotes material recovery | VERORDNUNG

Ordinance 2020) and bans harmful plastics. Encourages eco- | 2014

(Verpackungsvero friendly packaging innovations.

rdnung) Verpackungsvero
rdnung 2014 -
Overview and
Links

Austrian  Waste 200 Sets legal framework for waste prevention, | ABFALLWIRTSC

\ENEEC e e (last update | recycling, and sustainable disposal. Emphasizes | HAFTSGESETZ

(AWG — 2021) separate collection, recovery, and the use of | 2002

Abfallwirtschaftsg by-products. Supports circular economy and

esetz) public participation. AWG 2002 -
Overview and
Links

2022 Aims to establish a sustainable, climate-neutral | The Austrian
circular economy. Sets specific goals for | Circular Economy
resource use and outlines regulatory, financial, | Strategy -
and digital support tools. Encourages multi- | Overview  and
level governance and innovation. Links

2010 Promotes sustainable procurement aligned | The naBe action

(last update | with SDG's, focusing on eco-friendly materials | plan

2021) and local sourcing. Legally binding for federal
institutions. Supports market demand for bio-
based products and innovation.

2023 Sets Austria’s strategy for sustainable waste | Federal  Waste
handling and circular economy goals. It includes | Management
waste data, shipment rules, and prevention | Plan 2023 -
measures for key sectors. The plan was shaped | Overview and
through public input and supports resource | Links
efficiency.
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https://www.cbd.int/doc/world/at/at-nbsap-v3-en.pdf
https://www.cbd.int/doc/world/at/at-nbsap-v3-en.pdf
https://www.cbd.int/doc/world/at/at-nbsap-v3-en.pdf
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=20008902
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=20008902
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=20008902
https://www.bmimi.gv.at/themen/klima_umwelt/abfall/Kreislaufwirtschaft/verpackungen/recht/verpackungsvo.html#:~:text=Diese%20Verordnung%20%C3%BCber%20die%20Vermeidung,entweder%20wiederzuverwenden%20oder%20zu%20verwerten
https://www.bmimi.gv.at/themen/klima_umwelt/abfall/Kreislaufwirtschaft/verpackungen/recht/verpackungsvo.html#:~:text=Diese%20Verordnung%20%C3%BCber%20die%20Vermeidung,entweder%20wiederzuverwenden%20oder%20zu%20verwerten
https://www.bmimi.gv.at/themen/klima_umwelt/abfall/Kreislaufwirtschaft/verpackungen/recht/verpackungsvo.html#:~:text=Diese%20Verordnung%20%C3%BCber%20die%20Vermeidung,entweder%20wiederzuverwenden%20oder%20zu%20verwerten
https://www.bmimi.gv.at/themen/klima_umwelt/abfall/Kreislaufwirtschaft/verpackungen/recht/verpackungsvo.html#:~:text=Diese%20Verordnung%20%C3%BCber%20die%20Vermeidung,entweder%20wiederzuverwenden%20oder%20zu%20verwerten
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=20002086
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=20002086
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=20002086
https://www.bmimi.gv.at/themen/klima_umwelt/abfall/recht/awg.html
https://www.bmimi.gv.at/themen/klima_umwelt/abfall/recht/awg.html
https://www.bmimi.gv.at/themen/klima_umwelt/abfall/recht/awg.html
https://www.bmimi.gv.at/en/topics/climate-environment/waste-resource-management/ces.html
https://www.bmimi.gv.at/en/topics/climate-environment/waste-resource-management/ces.html
https://www.bmimi.gv.at/en/topics/climate-environment/waste-resource-management/ces.html
https://www.bmimi.gv.at/en/topics/climate-environment/waste-resource-management/ces.html
https://www.bmimi.gv.at/en/topics/climate-environment/waste-resource-management/ces.html
https://www.nabe.gv.at/en/nabe-action-plan/
https://www.nabe.gv.at/en/nabe-action-plan/
https://www.bmimi.gv.at/en/topics/climate-environment/waste-resource-management/waste-management/fed-waste-mgt-plan23.html
https://www.bmimi.gv.at/en/topics/climate-environment/waste-resource-management/waste-management/fed-waste-mgt-plan23.html
https://www.bmimi.gv.at/en/topics/climate-environment/waste-resource-management/waste-management/fed-waste-mgt-plan23.html
https://www.bmimi.gv.at/en/topics/climate-environment/waste-resource-management/waste-management/fed-waste-mgt-plan23.html
https://www.bmimi.gv.at/en/topics/climate-environment/waste-resource-management/waste-management/fed-waste-mgt-plan23.html
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4.2.2 Regional Policies Supporting the Bioeconomy and Industrial Symbiosis

Carinthia does not currently have a dedicated regional bioeconomy strategy; however, several
environmental regulations and programmes contribute indirectly to the promotion of bio-based and
circular practices. The focus lies predominantly on waste management, environmental consulting, and the
sustainable treatment of organic materials such as sewage sludge and compost. These regional
instruments provide a regulatory foundation for industrial symbiosis by encouraging resource efficiency,
safe material reuse, and eco-innovation across sectors.

Table 17 summarises key regional policies and programmes relevant to Carinthia’s contribution to a
circular bioeconomy.

Carinthia

Table 17: Regional policies supporting the bioeconomy and industrial symbiosis in Carinthia, Austria.

Publishing
Year

Regional Program 2{ekie]
Okofit Karnten

Scope Reference

Regionalprogram
m okofit Karnten

Provides efficiency consulting services for
businesses, municipalities, and non-market-
oriented organizations to promote sustainable
practices. The program supports participants in
implementing environmental measures,
enhancing resource efficiency, and adopting
eco-friendly technologies. It aims to foster
sustainable development across various sectors
in Carinthia.

Carinthian Sewage §#{00[o] Sets regulations for the treatment and @ KARNTER
Sludge and N(ES: application of sewage sludge, biogenic waste, | KLARSCHLAMM
Compost update and green waste on agricultural land. It defines | - und
Ordinance 2004) quality requirements, treatment processes, and | KOMPOSTVERO
(Kartner conditions for the use of such materials to | RDNUNG
Klarschlamm und ensure environmental safety and soil health.
Kompostverordnu The ordinance includes provisions for bringing
ng) treated waste into circulation and enforcement

measures.
Carinthian Waste {eo[eZ! Establishes comprehensive waste management | K-AWO 2004

Management Law
(Kartner
Abfallwirtschaftso
rdnung)

provisions in Carinthia, detailing guidelines for
waste collection, disposal, and treatment. It
covers various waste types, including domestic,
industrial, sewage sludge, and compost, and
outlines responsibilities of waste management
associations. The law also specifies fees,
penalties, and cooperation mechanisms for
effective implementation.
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https://www.ktn.gv.at/Themen-AZ/Details?thema=119&detail=866
https://www.ktn.gv.at/Themen-AZ/Details?thema=119&detail=866
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=LrK&Gesetzesnummer=20000166
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=LrK&Gesetzesnummer=20000166
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=LrK&Gesetzesnummer=20000166
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=LrK&Gesetzesnummer=20000166
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=LrK&Gesetzesnummer=20000166
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=LrK&Gesetzesnummer=20000168
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4.3. Slovenia

The strongest policy focus in Slovenia lies in the areas of industry, digitalisation, and development, as well
as waste management and the circular economy. These themes are well reflected both in the national
strategies and in the overall regional policy landscape. Particularly in the context of a circular economy,
Slovenia shows a proactive approach: regional and national initiatives promote resource efficiency, waste
reduction, and closed-loop systems, providing a favourable starting point for future integration of
bioeconomy-specific actions.

However, this momentum is not equally distributed across all relevant categories. Policies explicitly linked
to the bioeconomy are largely absent in the fields of forestry, land use, and nature conservation, despite
the country’s significant forest coverage. Similarly, the integration of bioeconomy principles into energy
and climate policy frameworks remains minimal or indirect at best. Slovenia currently lacks a dedicated
bioeconomy strategy, both at the national and regional levels. Although the development of such a
strategy has been announced, it has not yet been formalized or publicly published. As a result, policy
efforts in support of industrial symbiosis and bio-based innovation remain embedded in broader
frameworks, without a cohesive guiding vision specific to the bioeconomy. In summary, Slovenia shows a
solid foundation in circular economy thinking and industrial innovation, but the bioeconomy remains an
emerging topic without a clear strategic anchor. Moving forward, the planned development of a national
bioeconomy strategy represents a key opportunity to build on existing strengths and address current gaps,
particularly by linking circularity more directly with land-based resource use, forestry, and climate action.

4.3.1 National Policies Supporting the Bioeconomy and Industrial Symbiosis

Slovenia has developed a relatively broad and future-oriented policy landscape that supports the
bioeconomy and industrial symbiosis through strategic alignment with EU objectives. While a dedicated
national bioeconomy strategy is still under development, the country actively contributes to the BIOEAST
initiative and integrates bioeconomy goals across multiple national plans. These include climate and energy
strategies, industrial development frameworks, and circular economy roadmaps. Particular emphasis is
placed on cross-sectoral collaboration, smart specialisation, and the green transition. However,
bioeconomy policy implementation remains partly fragmented, and some regulatory instruments—
especially in waste management are in need of revision to ensure full alignment with EU directives.

Table 18 summarizes key national strategies and legal frameworks relevant to advancing the bioeconomy
in Slovenia.

Table 18: National policies supporting the bioeconomy and industrial symbiosis in Slovenia.

Name Publishing | Scope Reference
Year

CAP Strategic Plan Slovenia - CAP

Slovenia  (2023- Strategic Plan -
2027) Overview
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https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans/slovenia_en
https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans/slovenia_en
https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans/slovenia_en

BIOEAST - Central
Eastern

and
European Initiative

for knowledge-
based agriculture
and forestry in the
bioeconomy

Recovery and
Resilience  Plan:
Circular Economy
Component -
Resource
Efficiency (2021-
2026)

Slovenian
Development
Strategy 2030

Slovenian
Industrial Strategy
2030 (2021-2030)

Funded by the European Union
Grant Agreement No 101135166

2020

Aligns with EU 2030 climate targets and

promotes renewable energy and energy
efficiency. Invests in low-carbon technologies
and regional innovation ecosystems. Supports

At a glance:
SLOVENIA'S
CAP STRATEGIC
PLAN

BIOEAST
Initiative

BIOEAST
Slovenia

INTEGRATED
NATIONAL
ENERGY AND
CLIMATE PLAN

circular bioeconomy and cascading use of | OF THE
biomass. REPUBLIC  OF
SLOVENIA
2021 Supports economic recovery post-COVID-19 | NACRT ZA
(last update | with a strong green and digital focus. Prioritizes | OKREVANJE IN
2024) resource efficiency, bioeconomy innovation, | ODPORNOST

and infrastructure improvements. Faces
challenges related to fragmentation and
regulatory barriers.

RRP - CIRCULAR
ECONOMY

2017

Aims to ensure balanced socio-economic and
environmental development. Focus areas
include circular economy, sustainable resource
use, and cross-sector collaboration. Promotes
bio-based innovations and infrastructure
development.

STRATEGLA
RAZVOJA
SLOVENIJE 2030

2020 Aims to build a green, innovative, and creative | SLOVENSKA
economy, emphasizing circularity and | INDUSTRIJSKA
innovation. Supports digital transformation and | STRATEGIJA
sustainable production. Implements financial | 2021-2030
tools and aligns with EU climate neutrality
goals. Slovenian

Industrial

Strategy 2021-

2030 - Overview
Supports the green and digital transition by | SLOVENSKA
fostering innovation in the smart industry, | STRATEGIJA

Slovenia’s Smart [ieyyJ
Specialization
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https://agriculture.ec.europa.eu/document/download/e6089192-4d33-49ef-af25-b14a34bf2b46_en?filename=csp-at-a-glance-slovenia_en.pdf
https://agriculture.ec.europa.eu/document/download/e6089192-4d33-49ef-af25-b14a34bf2b46_en?filename=csp-at-a-glance-slovenia_en.pdf
https://agriculture.ec.europa.eu/document/download/e6089192-4d33-49ef-af25-b14a34bf2b46_en?filename=csp-at-a-glance-slovenia_en.pdf
https://agriculture.ec.europa.eu/document/download/e6089192-4d33-49ef-af25-b14a34bf2b46_en?filename=csp-at-a-glance-slovenia_en.pdf
https://bioeast.eu/
https://bioeast.eu/
https://bioeast.eu/country-page/slovenia/
https://bioeast.eu/country-page/slovenia/
https://energy.ec.europa.eu/system/files/2020-06/si_final_necp_main_en_0.pdf
https://energy.ec.europa.eu/system/files/2020-06/si_final_necp_main_en_0.pdf
https://energy.ec.europa.eu/system/files/2020-06/si_final_necp_main_en_0.pdf
https://energy.ec.europa.eu/system/files/2020-06/si_final_necp_main_en_0.pdf
https://energy.ec.europa.eu/system/files/2020-06/si_final_necp_main_en_0.pdf
https://energy.ec.europa.eu/system/files/2020-06/si_final_necp_main_en_0.pdf
https://energy.ec.europa.eu/system/files/2020-06/si_final_necp_main_en_0.pdf
https://www.gov.si/assets/organi-v-sestavi/URSOO/01_si-rrp_23-7-2021.pdf
https://www.gov.si/assets/organi-v-sestavi/URSOO/01_si-rrp_23-7-2021.pdf
https://www.gov.si/assets/organi-v-sestavi/URSOO/01_si-rrp_23-7-2021.pdf
https://www.gov.si/en/registries/projects/the-recovery-and-resilience-plan/about-the-recovery-and-resilience-plan/green-transition/circular-economy-resource-efficiency
https://www.gov.si/en/registries/projects/the-recovery-and-resilience-plan/about-the-recovery-and-resilience-plan/green-transition/circular-economy-resource-efficiency
https://www.gov.si/assets/ministrstva/MKRR/Strategija-razvoja-Slovenije-2030/Strategija_razvoja_Slovenije_2030.pdf
https://www.gov.si/assets/ministrstva/MKRR/Strategija-razvoja-Slovenije-2030/Strategija_razvoja_Slovenije_2030.pdf
https://www.gov.si/assets/ministrstva/MKRR/Strategija-razvoja-Slovenije-2030/Strategija_razvoja_Slovenije_2030.pdf
https://faolex.fao.org/docs/pdf/slv222530.pdf
https://faolex.fao.org/docs/pdf/slv222530.pdf
https://faolex.fao.org/docs/pdf/slv222530.pdf
https://faolex.fao.org/docs/pdf/slv222530.pdf
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC222530/
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC222530/
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC222530/
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC222530/
https://www.gov.si/assets/ministrstva/MKRR/Slovenska-strategija-trajnostne-pametne-specializacije-S5-marec2022.pdf
https://www.gov.si/assets/ministrstva/MKRR/Slovenska-strategija-trajnostne-pametne-specializacije-S5-marec2022.pdf

Strategy  (2021-

2027)

Decree on
Packaging and
Packaging Waste

Decree on Single-
Use Plastics

Decree on
Landfilling of
Waste (Official
Gazette
108/2013)

Decree on Waste
(Official Gazette
102/2011)

Funded by the European Union
Grant Agreement No 101135166

sustainable food, and health. Encourages cross-
sectoral collaboration, especially among
bioeconomy sectors. Emphasizes research,
education, and triple helix cooperation to align
investments.

TRAJNOSTNE
PAMETNE
SPECIALIZACIJE
S5

S5 upgraded and

published -
Overview
2021 Regulates packaging and promotes efficient | DECREE on
waste management systems. Aims to improve | PACKAGING
recycling and circular practices in packaging. | AND
Supports EU directives on reducing packaging | PACKAGING
waste. WASTE
Decree on
packaging  and
packaging waste
- Overview
More  efficient
implementation
of the packaging
waste
management
system
2021 Prohibits certain single-use plastics and | DECREE on
mandates  proper labelling. Encourages | SINGLE-USE
transition to reusable and recyclable | PLASTICS
alternatives. Contributes to reducing plastic
pollution in line with EU directives. Decree on Single-
use Plastics -
Overview
2013 Regulates landfill operations and | OFFICIAL
environmental protection measures. It seeks to | GAZETTE
minimise landfilling and enhance waste reuse | 108/2013
and recycling. Ensures compliance with EU
waste directives. Decree on
Landfilling of
Waste =
Overview
2011 Provides a legislative framework for waste | OFFICIAL
management in Slovenia. Aims to reduce | GAZETTE
environmental impacts and promote | 102/2011
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https://www.gov.si/assets/ministrstva/MKRR/Slovenska-strategija-trajnostne-pametne-specializacije-S5-marec2022.pdf
https://www.gov.si/assets/ministrstva/MKRR/Slovenska-strategija-trajnostne-pametne-specializacije-S5-marec2022.pdf
https://www.gov.si/assets/ministrstva/MKRR/Slovenska-strategija-trajnostne-pametne-specializacije-S5-marec2022.pdf
https://www.gov.si/assets/ministrstva/MKRR/Slovenska-strategija-trajnostne-pametne-specializacije-S5-marec2022.pdf
https://www.gov.si/en/news/2022-03-10-slovenias-sustainable-smart-specialisation-strategy-s5-upgraded-and-published/
https://www.gov.si/en/news/2022-03-10-slovenias-sustainable-smart-specialisation-strategy-s5-upgraded-and-published/
https://www.gov.si/en/news/2022-03-10-slovenias-sustainable-smart-specialisation-strategy-s5-upgraded-and-published/
https://faolex.fao.org/docs/pdf/slv206773.pdf
https://faolex.fao.org/docs/pdf/slv206773.pdf
https://faolex.fao.org/docs/pdf/slv206773.pdf
https://faolex.fao.org/docs/pdf/slv206773.pdf
https://faolex.fao.org/docs/pdf/slv206773.pdf
https://leap.unep.org/en/countries/si/national-legislation/decree-packaging-and-packaging-waste
https://leap.unep.org/en/countries/si/national-legislation/decree-packaging-and-packaging-waste
https://leap.unep.org/en/countries/si/national-legislation/decree-packaging-and-packaging-waste
https://leap.unep.org/en/countries/si/national-legislation/decree-packaging-and-packaging-waste
https://www.gov.si/en/news/2021-04-08-more-efficient-implementation-of-the-packaging-waste-management-system
https://www.gov.si/en/news/2021-04-08-more-efficient-implementation-of-the-packaging-waste-management-system
https://www.gov.si/en/news/2021-04-08-more-efficient-implementation-of-the-packaging-waste-management-system
https://www.gov.si/en/news/2021-04-08-more-efficient-implementation-of-the-packaging-waste-management-system
https://www.gov.si/en/news/2021-04-08-more-efficient-implementation-of-the-packaging-waste-management-system
https://www.gov.si/en/news/2021-04-08-more-efficient-implementation-of-the-packaging-waste-management-system
https://faolex.fao.org/docs/pdf/slv206580.pdf
https://faolex.fao.org/docs/pdf/slv206580.pdf
https://faolex.fao.org/docs/pdf/slv206580.pdf
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC206580/
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC206580/
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC206580/
https://faolex.fao.org/docs/pdf/slv130543.pdf
https://faolex.fao.org/docs/pdf/slv130543.pdf
https://faolex.fao.org/docs/pdf/slv130543.pdf
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC130543
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC130543
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC130543
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC130543
https://faolex.fao.org/docs/pdf/slv130514.pdf
https://faolex.fao.org/docs/pdf/slv130514.pdf
https://faolex.fao.org/docs/pdf/slv130514.pdf
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sustainable practices. Includes rules
collection, transport, and disposal of waste.

on

Decree on Waste
- Overview

sectoral innovation. Integrates education and
policy mechanisms for implementation and

2015 Outlines a systemic approach to achieving a | Transition to a
green economy through efficiency and | Green Economy
circularity. Encourages cross-sectoral | in  Slovenia -
cooperation and green innovations. Includes | SUMMARY
financial and regulatory support mechanisms
for sustainable development.

2018 Provides a national vision for transitioning to a | ROADMAP
circular  economy. Promotes resource | TOWARDS THE
optimisation, bio-based value chains, and cross- | CIRCULAR

ECONOMY _IN

SLOVENIA

monitoring.

4.3.2 Regional Policies Supporting the Bioeconomy and Industrial Symbiosis

As no specific pilot region was selected for SYMBIO in Slovenia, our analysis primarily focused on national
policies. In general, Slovenia has regional policies that further support the previously mentioned national
strategies on the bioeconomy and industrial symbiosis. During our research, the two Slovenian regions of
Podravje and Ljubljana particularly stood out for their bioeconomic efforts and commitment. Podravje is
intensively engaged in the field of circular economy and has developed one of the first regional strategies
for a circular bioeconomic transition. Ljubljana is also committed to the circular economy but focuses more
closely on zero waste and aims to become a pioneer in Europe with its related strategy.

4.4. Croatia

Croatia currently has no dedicated bioeconomy strategy at either the national or regional level. The topic
is still in an early phase of development across the country, with only initial steps visible toward integrating
bio-based approaches into policy frameworks. In terms of thematic focus, Croatia’s strongest policy areas
are waste management and the circular economy, agriculture, forestry, land use and nature, and climate
and energy. These categories are well covered through national strategies, many of which align with EU
directives. Especially in agriculture and forestry, the country’s policies promote sustainable resource use
and environmental protection, creating a potentially favourable context for future bioeconomy
integration. Additionally, climate and energy policies reflect growing awareness of sustainability
challenges.

However, the connection between these sectoral efforts and a broader bioeconomy vision remains weak.
There is a lack of cross-sectoral coordination, and bioeconomy-relevant policies are rarely framed as part
of an overarching transition pathway.
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https://www.fao.org/faolex/results/details/en/c/LEX-FAOC130514/
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC130514/
https://www.oneplanetnetwork.org/sites/default/files/transition_to_a_green_economy_in_slovenia.pdf
https://www.oneplanetnetwork.org/sites/default/files/transition_to_a_green_economy_in_slovenia.pdf
https://www.oneplanetnetwork.org/sites/default/files/transition_to_a_green_economy_in_slovenia.pdf
https://www.oneplanetnetwork.org/sites/default/files/transition_to_a_green_economy_in_slovenia.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/roadmap_towards_the_circular_economy_in_slovenia.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/roadmap_towards_the_circular_economy_in_slovenia.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/roadmap_towards_the_circular_economy_in_slovenia.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/roadmap_towards_the_circular_economy_in_slovenia.pdf
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Overall, Croatia’s policy landscape reflects a country in transition: while certain environmental and
resource-related policies are in place and aligned with EU objectives, a coherent bioeconomy agenda has
not yet emerged. Establishing a national bioeconomy strategy would be a crucial next step in consolidating
existing efforts, fostering intersectoral collaboration, and unlocking the potential of Croatia’s natural
resource base in line with circular and bio-based principles.

4.4.1 National Strategies Supporting the Bioeconomy and Industrial Symbiosis

Table 19 provides an overview of Croatia’s main national-level strategies, plans, and legal frameworks
relevant to the bioeconomy and industrial symbiosis highlighting their scope and relevance. While a
dedicated bioeconomy strategy has not yet been developed, a relatively high number of existing policies,
particularly in agriculture, energy, forestry, and waste management address sustainability, circularity, and
innovation in sector-specific contexts. These documents reflect Croatia’s effort to align with EU directives
and to modernize its environmental and resource management systems.

Table 19: National policies supporting the bioeconomy and industrial symbiosis in Croatia.

Name Publishing  Scope Reference

Year
CAP Strategic Plan At a glance:
Croatia (2023- CROATIA'S CAP
2027) STRATEGIC
PLAN

CAP Strategic
Plan Croatia -
Overview

New
programming
period 2023-
2027

The Agricultural Agricultural
Strategy Strategy until
2030

National National
Aquaculture aquaculture
Development Plan development

for the period until plan for the
2027 period until 2027
- Overview
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https://agriculture.ec.europa.eu/document/download/a279c085-7078-4a78-a343-50da16bf983a_en?filename=csp-at-a-glance-croatia_en.pdf
https://agriculture.ec.europa.eu/document/download/a279c085-7078-4a78-a343-50da16bf983a_en?filename=csp-at-a-glance-croatia_en.pdf
https://agriculture.ec.europa.eu/document/download/a279c085-7078-4a78-a343-50da16bf983a_en?filename=csp-at-a-glance-croatia_en.pdf
https://agriculture.ec.europa.eu/document/download/a279c085-7078-4a78-a343-50da16bf983a_en?filename=csp-at-a-glance-croatia_en.pdf
https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans/croatia_en
https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans/croatia_en
https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans/croatia_en
https://ruralnirazvoj.hr/novo-programsko-razdoblje/
https://ruralnirazvoj.hr/novo-programsko-razdoblje/
https://ruralnirazvoj.hr/novo-programsko-razdoblje/
https://ruralnirazvoj.hr/novo-programsko-razdoblje/
https://poljoprivreda.gov.hr/istaknute-teme/poljoprivreda-173/strategija-poljoprivrede-do-2030-godine/postupak-strateske-procjene-utjecaja-na-okolis/4150
https://poljoprivreda.gov.hr/istaknute-teme/poljoprivreda-173/strategija-poljoprivrede-do-2030-godine/postupak-strateske-procjene-utjecaja-na-okolis/4150
https://poljoprivreda.gov.hr/istaknute-teme/poljoprivreda-173/strategija-poljoprivrede-do-2030-godine/postupak-strateske-procjene-utjecaja-na-okolis/4150
https://ribarstvo.mps.hr/default.aspx?id=5183
https://ribarstvo.mps.hr/default.aspx?id=5183
https://ribarstvo.mps.hr/default.aspx?id=5183
https://ribarstvo.mps.hr/default.aspx?id=5183
https://ribarstvo.mps.hr/default.aspx?id=5183
https://ribarstvo.mps.hr/default.aspx?id=5183

Funded by the European Union
Grant Agreement No 101135166

NPRA 2027
BIOEAST - Central BIOEAST
and Eastern Initiative
European Initiative
for knowledge- BIOEAST
based agriculture CROATIA
and forestry in the
bioeconomy
2020 Provides a roadmap for a secure, sustainable, | STRATEGY -
and low-carbon energy system. Supports | ENERGY
diversification of energy sources and | DEVELOPMENT
investments in renewables. Aligns with EU | OF THE
2050 targets. REPUBLIC  OF
CROATIA UNTIL
2030 WITH A
VIEW TO 2050
2019 Aims to reduce GHG emissions, increase | Integrated
renewable energy, and improve energy | National Energy
efficiency. Aligns with EU energy and climate | and Climate Plan
goals. Includes measures across all energy | for the Republic
sectors. of Croatia for the
period 2021-
2030
2021 Guides decarbonization of the economy | STRATEGY - OF
through energy, transport, and industry | LOW-CARBON
reforms. Promotes energy efficiency and low- | DEVELOPMENT
emission technologies. Contributes to national | OF THE
climate goals. REPUBLIC  OF
CROATIA UNTIL
2030 WITH A
VIEW TO 2050
National Law on pr{ekk:] Regulates sustainable forest management, | NATIONAL LAW
Forests biodiversity protection, and economic use of | ON FORESTS
forest resources. Provides guidelines for forest
ownership and public access. Ensures
alignment with EU forestry policy.
2018 Protects ecosystems and endangered species | NATURE
through spatial planning and conservation. | PROTECTION
Implements EU directives on biodiversity. | STRATEGY AND
Encourages sustainable wuse of natural | ACTION PLAN
resources. OF THE

REPUBLIC _ OF
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https://ribarstvo.mps.hr/UserDocsImages/akvakultura/NPRA/NPRA%202027_fin_10112022.pdf
https://bioeast.eu/
https://bioeast.eu/
https://bioeast.eu/country-page/croatia-2/
https://bioeast.eu/country-page/croatia-2/
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2020_03_25_602.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2020_03_25_602.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2020_03_25_602.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2020_03_25_602.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2020_03_25_602.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2020_03_25_602.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2020_03_25_602.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2020_03_25_602.html
https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ENERGETIKU/Strategije,%20planovi%20i%20programi/hr%20necp/Integrated%20Nacional%20Energy%20and%20Climate%20Plan%20for%20the%20Republic%20of_Croatia.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ENERGETIKU/Strategije,%20planovi%20i%20programi/hr%20necp/Integrated%20Nacional%20Energy%20and%20Climate%20Plan%20for%20the%20Republic%20of_Croatia.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ENERGETIKU/Strategije,%20planovi%20i%20programi/hr%20necp/Integrated%20Nacional%20Energy%20and%20Climate%20Plan%20for%20the%20Republic%20of_Croatia.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ENERGETIKU/Strategije,%20planovi%20i%20programi/hr%20necp/Integrated%20Nacional%20Energy%20and%20Climate%20Plan%20for%20the%20Republic%20of_Croatia.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ENERGETIKU/Strategije,%20planovi%20i%20programi/hr%20necp/Integrated%20Nacional%20Energy%20and%20Climate%20Plan%20for%20the%20Republic%20of_Croatia.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ENERGETIKU/Strategije,%20planovi%20i%20programi/hr%20necp/Integrated%20Nacional%20Energy%20and%20Climate%20Plan%20for%20the%20Republic%20of_Croatia.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ENERGETIKU/Strategije,%20planovi%20i%20programi/hr%20necp/Integrated%20Nacional%20Energy%20and%20Climate%20Plan%20for%20the%20Republic%20of_Croatia.pdf
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2021_06_63_1205.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2021_06_63_1205.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2021_06_63_1205.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2021_06_63_1205.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2021_06_63_1205.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2021_06_63_1205.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2021_06_63_1205.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2021_06_63_1205.html
https://narodne-novine.nn.hr/clanci/sluzbeni/2018_07_68_1392.html
https://narodne-novine.nn.hr/clanci/sluzbeni/2018_07_68_1392.html
https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ZA%C5%A0TITU%20PRIRODE/strate%C5%A1ka/NBSAP_leaflet.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ZA%C5%A0TITU%20PRIRODE/strate%C5%A1ka/NBSAP_leaflet.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ZA%C5%A0TITU%20PRIRODE/strate%C5%A1ka/NBSAP_leaflet.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ZA%C5%A0TITU%20PRIRODE/strate%C5%A1ka/NBSAP_leaflet.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ZA%C5%A0TITU%20PRIRODE/strate%C5%A1ka/NBSAP_leaflet.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ZA%C5%A0TITU%20PRIRODE/strate%C5%A1ka/NBSAP_leaflet.pdf
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CROATIA FOR
THE PERIOD
2017-2025
2014 Supported green farming, rural infrastructure, | Rural
and sustainable land use. Created foundations | Development
for future CAP strategies. Some components | Programme  of
remain influential in current planning. - | the Republic of
Although this program is phasing out, it has set | Croatia for the
precedents that continue to influence current | Period 2014-
strategies. The program aimed at supporting | 2020
rural  infrastructure, ecological farming
practices, and sustainable land management,
aspects that are carried forward into current
planning periods.
Croatian National A comprehensive development framework | NATIONAL
Development covering economy, environment, and society. | DEVELOPMENT
Strategy 2030 Encourages green growth, innovation, and | STRATEGY
sustainability. Includes cross-sectoral policy
goals.
Smart 2015 Promoted innovation in agriculture, food, | STRATEGIJE
Specialization energy, and environment sectors. Encouraged | PAMETNE
Strategy and regional competitiveness. Focused on | SPECIJALIZACIJE
Action Plan (2016- knowledge-based economic development. REPUBLIKE
2020) HRVATSKE
Ordinance M 2015 Regulates packaging standards, recycling | Packaging  and
Packaging =11l (last update | quotas, and producer obligations. Aims to | Packaging Waste
Packaging Waste Bi0pi)) reduce the environmental impact of packaging | - Overview and
(Official Gazette waste. Aligns with EU waste directives. Links
88/2015,
78/2020, Packaging  and
137/2023) Packaging Waste
Fee - Overview
and Links
Act on Waste Wlopil Establishes legal obligations for waste | WASTE
Management reduction, recycling, and disposal. Implements | MANAGEMENT
(Official Gazette extended producer responsibility. Supports | ACT
84/2021 & transition to a circular economy.
142/2023)
2022 Sets national objectives for reducing food | The Food Waste

waste in production, retail, and households.
Encourages public awareness and sustainable

Prevention and
Reduction Plan of
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https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ZA%C5%A0TITU%20PRIRODE/strate%C5%A1ka/NBSAP_leaflet.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ZA%C5%A0TITU%20PRIRODE/strate%C5%A1ka/NBSAP_leaflet.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ZA%C5%A0TITU%20PRIRODE/strate%C5%A1ka/NBSAP_leaflet.pdf
https://ruralnirazvoj.hr/files/Programme_2014HR06RDNP001_10_5_en.pdf
https://ruralnirazvoj.hr/files/Programme_2014HR06RDNP001_10_5_en.pdf
https://ruralnirazvoj.hr/files/Programme_2014HR06RDNP001_10_5_en.pdf
https://ruralnirazvoj.hr/files/Programme_2014HR06RDNP001_10_5_en.pdf
https://ruralnirazvoj.hr/files/Programme_2014HR06RDNP001_10_5_en.pdf
https://ruralnirazvoj.hr/files/Programme_2014HR06RDNP001_10_5_en.pdf
https://ruralnirazvoj.hr/files/Programme_2014HR06RDNP001_10_5_en.pdf
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2021_02_13_230.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2021_02_13_230.html
https://narodne-novine.nn.hr/clanci/sluzbeni/full/2021_02_13_230.html
https://hamagbicro.hr/wp-content/uploads/2024/01/Peto-izvjesce-S3-16-22.pdf
https://hamagbicro.hr/wp-content/uploads/2024/01/Peto-izvjesce-S3-16-22.pdf
https://hamagbicro.hr/wp-content/uploads/2024/01/Peto-izvjesce-S3-16-22.pdf
https://hamagbicro.hr/wp-content/uploads/2024/01/Peto-izvjesce-S3-16-22.pdf
https://hamagbicro.hr/wp-content/uploads/2024/01/Peto-izvjesce-S3-16-22.pdf
https://mingo.gov.hr/ostalo-3989/products/packaging-and-packaging-waste/7958
https://mingo.gov.hr/ostalo-3989/products/packaging-and-packaging-waste/7958
https://mingo.gov.hr/ostalo-3989/products/packaging-and-packaging-waste/7958
https://mingo.gov.hr/ostalo-3989/products/packaging-and-packaging-waste/7958
https://www.fzoeu.hr/en/packaging-and-packaging-waste-fee-1407
https://www.fzoeu.hr/en/packaging-and-packaging-waste-fee-1407
https://www.fzoeu.hr/en/packaging-and-packaging-waste-fee-1407
https://www.fzoeu.hr/en/packaging-and-packaging-waste-fee-1407
https://mingo.gov.hr/dokumenti/4937?page=1&tag=-1&tip2=&Datumod=&Datumdo=&pojam=Waste+Management+Act
https://mingo.gov.hr/dokumenti/4937?page=1&tag=-1&tip2=&Datumod=&Datumdo=&pojam=Waste+Management+Act
https://mingo.gov.hr/dokumenti/4937?page=1&tag=-1&tip2=&Datumod=&Datumdo=&pojam=Waste+Management+Act
https://narodne-novine.nn.hr/clanci/sluzbeni/2022_12_156_2535.html
https://narodne-novine.nn.hr/clanci/sluzbeni/2022_12_156_2535.html
https://narodne-novine.nn.hr/clanci/sluzbeni/2022_12_156_2535.html
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consumption. Includes monitoring and | the Republic of
evaluation mechanisms. Croatia
2022 Provides framework for integrated waste | WASTE
management. Emphasizes reuse, recycling, and | MANAGEMENT
improved infrastructure. Supports EU waste | PLAN OF THE
hierarchy and targets. REPUBLIC  OF
CROATIA FOR
THE PERIOD
FROM 2023 TO
2028
2017 Defines goals for waste prevention, reuse, and | WASTE
recycling. Encourages the circular economy. | MANAGEMENT
Provides a framework for sustainable waste | PLAN OF THE
treatment. REPUBLIC OF
CROATIA FOR
THE PERIOD
2017-2022

4.4.2 Regional Strategies Supporting the Bioeconomy and Industrial Symbiosis

No specific region was highlighted in the project and, therefore, not analyzed in detail. In general, regional
strategies for the bioeconomy and industrial symbiosis in Croatia are still in their early stages compared
to those of other EU member states but show promising developments. Attempts are being made to align
regional initiatives with national policies. Croatian regions are actively participating in EU projects, with
the Osijek region being particularly notable. Increasingly, regional hubs for bioeconomy and industrial
symbiosis are emerging in Croatian regions.

4.5. Spain

Spain has a national bioeconomy strategy in place, which also integrates regional dimensions. However,
the overall number of bioeconomy-related policies remains limited compared to other SYMBIO pilot
countries. While most thematic categories are represented in the national framework, coverage tends to
be broad and general. Exceptions are “Forestry, Land Use and Nature” and “Chemicals and Textiles,” which
are barely addressed at national level. When regional policies are included, Spain’s strongest focus areas
become evident in waste management and packaging. Andalusia stands out with a dedicated circular
bioeconomy strategy targeting innovative biomass use.

4.5.1 National Strategies Supporting the Bioeconomy and Industrial Symbiosis

Spain has adopted a national bioeconomy strategy, but its implementation remains broad and uneven
across sectors. Strongest contributions come from agriculture, waste, and circular economy policies with
recent legislation introducing eco-design obligations and extended producer responsibility., while areas
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https://narodne-novine.nn.hr/clanci/sluzbeni/2022_12_156_2535.html
https://narodne-novine.nn.hr/clanci/sluzbeni/2022_12_156_2535.html
https://mingo.gov.hr/UserDocsImages/UPRAVA-ZA-PROCJENU-UTJECAJA-NA-OKOLIS-ODRZIVO-GOSPODARENJE-OTPADOM/Sektor%20za%20odr%C5%BEivo%20gospodarenje%20otpadom/PGO%20eng_web%2011_12_2023.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA-ZA-PROCJENU-UTJECAJA-NA-OKOLIS-ODRZIVO-GOSPODARENJE-OTPADOM/Sektor%20za%20odr%C5%BEivo%20gospodarenje%20otpadom/PGO%20eng_web%2011_12_2023.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA-ZA-PROCJENU-UTJECAJA-NA-OKOLIS-ODRZIVO-GOSPODARENJE-OTPADOM/Sektor%20za%20odr%C5%BEivo%20gospodarenje%20otpadom/PGO%20eng_web%2011_12_2023.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA-ZA-PROCJENU-UTJECAJA-NA-OKOLIS-ODRZIVO-GOSPODARENJE-OTPADOM/Sektor%20za%20odr%C5%BEivo%20gospodarenje%20otpadom/PGO%20eng_web%2011_12_2023.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA-ZA-PROCJENU-UTJECAJA-NA-OKOLIS-ODRZIVO-GOSPODARENJE-OTPADOM/Sektor%20za%20odr%C5%BEivo%20gospodarenje%20otpadom/PGO%20eng_web%2011_12_2023.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA-ZA-PROCJENU-UTJECAJA-NA-OKOLIS-ODRZIVO-GOSPODARENJE-OTPADOM/Sektor%20za%20odr%C5%BEivo%20gospodarenje%20otpadom/PGO%20eng_web%2011_12_2023.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA-ZA-PROCJENU-UTJECAJA-NA-OKOLIS-ODRZIVO-GOSPODARENJE-OTPADOM/Sektor%20za%20odr%C5%BEivo%20gospodarenje%20otpadom/PGO%20eng_web%2011_12_2023.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA-ZA-PROCJENU-UTJECAJA-NA-OKOLIS-ODRZIVO-GOSPODARENJE-OTPADOM/Sektor%20za%20odr%C5%BEivo%20gospodarenje%20otpadom/PGO%20eng_web%2011_12_2023.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA-ZA-PROCJENU-UTJECAJA-NA-OKOLIS-ODRZIVO-GOSPODARENJE-OTPADOM/Sektor%20za%20odr%C5%BEivo%20gospodarenje%20otpadom/Ostalo/management_plan_of_the_republic_of_croatia_for_the_period_2017-2022.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA-ZA-PROCJENU-UTJECAJA-NA-OKOLIS-ODRZIVO-GOSPODARENJE-OTPADOM/Sektor%20za%20odr%C5%BEivo%20gospodarenje%20otpadom/Ostalo/management_plan_of_the_republic_of_croatia_for_the_period_2017-2022.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA-ZA-PROCJENU-UTJECAJA-NA-OKOLIS-ODRZIVO-GOSPODARENJE-OTPADOM/Sektor%20za%20odr%C5%BEivo%20gospodarenje%20otpadom/Ostalo/management_plan_of_the_republic_of_croatia_for_the_period_2017-2022.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA-ZA-PROCJENU-UTJECAJA-NA-OKOLIS-ODRZIVO-GOSPODARENJE-OTPADOM/Sektor%20za%20odr%C5%BEivo%20gospodarenje%20otpadom/Ostalo/management_plan_of_the_republic_of_croatia_for_the_period_2017-2022.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA-ZA-PROCJENU-UTJECAJA-NA-OKOLIS-ODRZIVO-GOSPODARENJE-OTPADOM/Sektor%20za%20odr%C5%BEivo%20gospodarenje%20otpadom/Ostalo/management_plan_of_the_republic_of_croatia_for_the_period_2017-2022.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA-ZA-PROCJENU-UTJECAJA-NA-OKOLIS-ODRZIVO-GOSPODARENJE-OTPADOM/Sektor%20za%20odr%C5%BEivo%20gospodarenje%20otpadom/Ostalo/management_plan_of_the_republic_of_croatia_for_the_period_2017-2022.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA-ZA-PROCJENU-UTJECAJA-NA-OKOLIS-ODRZIVO-GOSPODARENJE-OTPADOM/Sektor%20za%20odr%C5%BEivo%20gospodarenje%20otpadom/Ostalo/management_plan_of_the_republic_of_croatia_for_the_period_2017-2022.pdf
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like forestry and chemicals are weakly addressed. Table 20 shows the main national strategies and legal
instruments relevant to bioeconomy and industrial symbiosis.

Table 20: National policies supporting the bioeconomy and industrial symbiosis in Spain.

Name Publishing Scope
Year

CAP Strategic Plan
Spain (2023-2027)

Spanish
Bioeconomy
Strategy (Estrategia
Espaiola de
Bioeconomia)

Reference

At a
SPAIN’S
STRATEGIC
PLAN

glance:
CAP

Spain - CAP
Strategic Plan -
Overview

ESTRAGIA
ESPANOLA DE
BIOECONOMIA
Horizonte 2030

The Bioeconomy

in Spain =
Overview
2020 Outlines Spain's strategy to reduce GHG | INTEGRATED
emissions, improve energy efficiency, and | NATIONAL
boost renewable energy use. Supports EU | ENERGY AND
energy and climate targets. Includes measures | CLIMATE PLAN
that intersect with the bioeconomy in | 2021-2030
adaptation and resilience.
Spanish Strategy for ieykk Provides strategic priorities for research, | EECTI 2021-
Science, Technology development and innovation to enhance | 2027

and Innovation

(2021-2027)

Spain’s knowledge economy. Supports sectors
including bioeconomy through funding and

Spanish _Science,

Royal DI 2022
1055/2022 on
Packaging and

Packaging Waste

infrastructure.  Emphasizes  public-private | Technology and

collaboration and international alignment. Innovation
Strategy  2021-
2027

Regulates packaging design, labeling, and | REAL DECRETO

waste treatment to improve recycling rates. | 1055/2022

Establishes extended producer responsibility
and eco-design incentives. Aims to reduce
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https://agriculture.ec.europa.eu/document/download/337fcbc6-19a2-4c91-945b-248d63a0134c_en?filename=csp-a-a-glance-spain_en.pdf
https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans/spain_en
https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans/spain_en
https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans/spain_en
https://www.mapa.gob.es/es/desarrollo-rural/temas/innovacion-medio-rural/estrategiaenbioeconomia23_12_15_tcm30-560119.pdf
https://www.mapa.gob.es/es/desarrollo-rural/temas/innovacion-medio-rural/estrategiaenbioeconomia23_12_15_tcm30-560119.pdf
https://www.mapa.gob.es/es/desarrollo-rural/temas/innovacion-medio-rural/estrategiaenbioeconomia23_12_15_tcm30-560119.pdf
https://www.mapa.gob.es/es/desarrollo-rural/temas/innovacion-medio-rural/estrategiaenbioeconomia23_12_15_tcm30-560119.pdf
https://www.mapa.gob.es/es/desarrollo-rural/temas/innovacion-medio-rural/bioeconomia/
https://www.mapa.gob.es/es/desarrollo-rural/temas/innovacion-medio-rural/bioeconomia/
https://www.mapa.gob.es/es/desarrollo-rural/temas/innovacion-medio-rural/bioeconomia/
https://energy.ec.europa.eu/system/files/2020-06/es_final_necp_main_en_0.pdf
https://energy.ec.europa.eu/system/files/2020-06/es_final_necp_main_en_0.pdf
https://energy.ec.europa.eu/system/files/2020-06/es_final_necp_main_en_0.pdf
https://energy.ec.europa.eu/system/files/2020-06/es_final_necp_main_en_0.pdf
https://energy.ec.europa.eu/system/files/2020-06/es_final_necp_main_en_0.pdf
https://www.ciencia.gob.es/InfoGeneralPortal/documento/1f4e85ac-9e50-49b4-a978-6c15a5195c88
https://www.ciencia.gob.es/InfoGeneralPortal/documento/1f4e85ac-9e50-49b4-a978-6c15a5195c88
https://www.ciencia.gob.es/en/Estrategias-y-Planes/Estrategias/Estrategia-Espanola-de-Ciencia-Tecnologia-e-Innovacion-2021-2027.html
https://www.ciencia.gob.es/en/Estrategias-y-Planes/Estrategias/Estrategia-Espanola-de-Ciencia-Tecnologia-e-Innovacion-2021-2027.html
https://www.ciencia.gob.es/en/Estrategias-y-Planes/Estrategias/Estrategia-Espanola-de-Ciencia-Tecnologia-e-Innovacion-2021-2027.html
https://www.ciencia.gob.es/en/Estrategias-y-Planes/Estrategias/Estrategia-Espanola-de-Ciencia-Tecnologia-e-Innovacion-2021-2027.html
https://www.ciencia.gob.es/en/Estrategias-y-Planes/Estrategias/Estrategia-Espanola-de-Ciencia-Tecnologia-e-Innovacion-2021-2027.html
https://www.boe.es/boe/dias/2022/12/28/pdfs/BOE-A-2022-22690.pdf
https://www.boe.es/boe/dias/2022/12/28/pdfs/BOE-A-2022-22690.pdf
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Law on Waste and {0y
Contaminated Soils

for a Circular
Economy

environmental impact through circular | Royal Decree
economy principles. 1055/2022, of
December 27, on
packaging  and
packaging waste
Introduces legal tools to reduce waste | LAW 7/2022, of

generation and promote circular practices in
waste management. Targets sustainable
resource use and the reduction of
environmental impact. Encourages bio-waste
valorization, relevant for bio-based value
chains.

April 8, on waste
and

contaminated soil
for a circular

econom

2020

Establishes a roadmap to reduce Spain's
material footprint and promote a sustainable
production-consumption model. Integrates
regulatory, economic, and social actions to
drive circularity. Emphasizes synergies with
bioeconomy and environmental sustainability

Spanish _Circular

Economy
Strategy and
Action Plans -
Overview and
Links

goals.

4.5.2 Regional Strategies Supporting the Bioeconomy and Industrial Symbiosis

Andalusia stands out with a dedicated circular bioeconomy strategy that takes a cross-sectoral approach
including key sectors like agriculture, fisheries, forestry, and waste valorization. It is complemented by
regional policies supporting sustainable resource use in marine aquaculture and waste, aiming to foster
innovation, sustainability, and rural development.

Table 21 summarizes Andalusia’s most relevant regional policy frameworks that contribute to advancing
circular and bio-based value chains.

Andalusia

Table 21: Regional policies supporting the bioeconomy and industrial symbiosis in Andalusia, Spain.

Publishing Reference
Year
The Blue Economy | 70k

in Andalusia

La Economia Azul
en Andalucia

Outlines the development potential of the blue
economy in Andalusia, focusing on sustainable
use of marine resources. It includes diagnostics
of current sectors and proposes actions to
strengthen marine-based industries. Emphasis
is placed on innovation, sustainability, and
public- private collaboration.
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https://www.boe.es/buscar/doc.php?id=BOE-A-2022-22690
https://www.boe.es/buscar/doc.php?id=BOE-A-2022-22690
https://www.boe.es/buscar/doc.php?id=BOE-A-2022-22690
https://www.boe.es/buscar/doc.php?id=BOE-A-2022-22690
https://www.boe.es/buscar/doc.php?id=BOE-A-2022-22690
https://www.boe.es/eli/es/l/2022/04/08/7/con
https://www.boe.es/eli/es/l/2022/04/08/7/con
https://www.boe.es/eli/es/l/2022/04/08/7/con
https://www.boe.es/eli/es/l/2022/04/08/7/con
https://www.boe.es/eli/es/l/2022/04/08/7/con
https://www.boe.es/eli/es/l/2022/04/08/7/con
https://www.miteco.gob.es/en/calidad-y-evaluacion-ambiental/temas/economia-circular/estrategia.html
https://www.miteco.gob.es/en/calidad-y-evaluacion-ambiental/temas/economia-circular/estrategia.html
https://www.miteco.gob.es/en/calidad-y-evaluacion-ambiental/temas/economia-circular/estrategia.html
https://www.miteco.gob.es/en/calidad-y-evaluacion-ambiental/temas/economia-circular/estrategia.html
https://www.miteco.gob.es/en/calidad-y-evaluacion-ambiental/temas/economia-circular/estrategia.html
https://www.miteco.gob.es/en/calidad-y-evaluacion-ambiental/temas/economia-circular/estrategia.html
https://almeria2030.es/wp-content/uploads/2021/06/La-Economia-Azul-en-Andalucia.pdf
https://almeria2030.es/wp-content/uploads/2021/06/La-Economia-Azul-en-Andalucia.pdf
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2014 Sets objectives for enhancing marine | ESTRATEGIA
aquaculture in Andalusia through innovation, | ANDALUZA
sustainability, and competitiveness. It provides | PARA EL
an action plan spanning licensing, technology | DESARROLLO
transfer, and environmental protection. The | DE LA
goal is to create a resilient and productive | ACUICULTURA
aquaculture sector. MARINA

2018 Promotes the transition to a sustainable | ESTRATEGIA
circular bioeconomy in Andalusia. It targets | ANDALUZA DE
innovation in biomass use, bio-based products, | BIOECONOMIA
and rural development. Key sectors include | CIRCULAR
agriculture, fisheries, forestry, and waste
valorization. Andalusian

Circular
Bioeconomy
Strategy

2021 Lays out policies to improve waste | PLAN INTEGRAL
management and support a circular economy | DE ~ RESIDUQOS
by 2030. It addresses prevention, reuse, DE ANDALUCIA
recycling, and recovery across all waste
streams. The focus is on environmental
protection and resource efficiency.

4.6. Belgium

In Belgium, nearly all relevant policies in the context of the bioeconomy and circular economy are
developed, published, and implemented at the regional level. Only a few overarching frameworks remain
under national responsibility, including the Sustainable Development Strategy and the Recovery and
Resilience Plan. The Packaging Waste Agreement, while formally recognized at national level, is the result
of coordinated cooperation between all three Belgian regions.

A dedicated regional bioeconomy strategy exists only in Flanders, which also stands out as the only
SYMBIO pilot region to address the category “Chemicals and Textiles” in its policy framework. This,
combined with a strong focus on circular economy, innovation, and industrial transformation, makes
Flanders the most ambitious region in Belgium in terms of sustainability and circular bioeconomy policy
development.

Wallonia shows a solid orientation as well, particularly in the areas of agriculture, industry, climate,
digitalization, sustainable development, and circular economy. However, references to concrete
bioeconomy practices or terminology remain limited. The region implements a number of relevant
strategies, but with lower explicit mention of bio-based methods and value chains.
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https://www.juntadeandalucia.es/export/drupaljda/ESTRATEGIA_ANDALUZA_PARA_EL_DESARROLLO_DE_LA_ACUICULTURA_MARINA_2014-2020.pdf
https://www.juntadeandalucia.es/export/drupaljda/ESTRATEGIA_ANDALUZA_PARA_EL_DESARROLLO_DE_LA_ACUICULTURA_MARINA_2014-2020.pdf
https://www.juntadeandalucia.es/export/drupaljda/ESTRATEGIA_ANDALUZA_PARA_EL_DESARROLLO_DE_LA_ACUICULTURA_MARINA_2014-2020.pdf
https://www.juntadeandalucia.es/export/drupaljda/ESTRATEGIA_ANDALUZA_PARA_EL_DESARROLLO_DE_LA_ACUICULTURA_MARINA_2014-2020.pdf
https://www.juntadeandalucia.es/export/drupaljda/ESTRATEGIA_ANDALUZA_PARA_EL_DESARROLLO_DE_LA_ACUICULTURA_MARINA_2014-2020.pdf
https://www.juntadeandalucia.es/export/drupaljda/ESTRATEGIA_ANDALUZA_PARA_EL_DESARROLLO_DE_LA_ACUICULTURA_MARINA_2014-2020.pdf
https://www.juntadeandalucia.es/export/drupaljda/ESTRATEGIA_ANDALUZA_PARA_EL_DESARROLLO_DE_LA_ACUICULTURA_MARINA_2014-2020.pdf
https://www.bioeconomiaandalucia.es/wp-content/uploads/2024/02/630ced1779b7c2b1c5a5e339_Estrategia-Andaluza-Bioeconomia-Circular-EABC.pdf
https://www.bioeconomiaandalucia.es/wp-content/uploads/2024/02/630ced1779b7c2b1c5a5e339_Estrategia-Andaluza-Bioeconomia-Circular-EABC.pdf
https://www.bioeconomiaandalucia.es/wp-content/uploads/2024/02/630ced1779b7c2b1c5a5e339_Estrategia-Andaluza-Bioeconomia-Circular-EABC.pdf
https://www.bioeconomiaandalucia.es/wp-content/uploads/2024/02/630ced1779b7c2b1c5a5e339_Estrategia-Andaluza-Bioeconomia-Circular-EABC.pdf
https://www.bioeconomiaandalucia.es/en/andalusian-circular-bioeconomy-strategy/
https://www.bioeconomiaandalucia.es/en/andalusian-circular-bioeconomy-strategy/
https://www.bioeconomiaandalucia.es/en/andalusian-circular-bioeconomy-strategy/
https://www.bioeconomiaandalucia.es/en/andalusian-circular-bioeconomy-strategy/
https://www.juntadeandalucia.es/medioambiente/portal/documents/20151/1518548/PIRec_2030.pdf/793a9856-a012-8384-bc2f-f9a3ee042f16?t=1620924990466
https://www.juntadeandalucia.es/medioambiente/portal/documents/20151/1518548/PIRec_2030.pdf/793a9856-a012-8384-bc2f-f9a3ee042f16?t=1620924990466
https://www.juntadeandalucia.es/medioambiente/portal/documents/20151/1518548/PIRec_2030.pdf/793a9856-a012-8384-bc2f-f9a3ee042f16?t=1620924990466
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The Brussels-Capital Region focuses strongly on urban circular economy models and waste management,
reflecting its metropolitan context. Across all regions, waste management and the circular economy are
consistently prioritized and well represented.

4.6.1 National Policies Supporting the Bioeconomy and Industrial Symbiosis

In Belgium, only a few bioeconomy-relevant policies are managed at the national level. These include
overarching frameworks on climate, sustainable development and a unified legal framework for the
prevention and management of packaging waste, while most operational strategies are developed
regionally.

Table 22 shows the main national-level instruments in Belgium contributing to a bioeconomy and
industrial symbiosis.

Table 22: National policies supporting the bioeconomy and industrial symbiosis in Belgium.

Name Publishing | Scope Reference
Year I—

2019 Outlines Belgium’s goals for climate neutrality | PNEC 2023

through renewable energy, energy efficiency,
and sustainable transport. Supports GHG | National Energy
reduction (35% by 2030), with emphasis on | and Climate Plan

bioenergy and sectoral innovation) 2021-2030 -

Overview

Belgian Recovery [7{opkl Supports sustainable growth, innovation, and | Belgium'’s
and Resilience Plan circular use of bio-based materials. | Recovery and

Encourages investment in renewable and | Resilience Plan -
bioeconomy sectors via regional initiatives | Overview

and funding.

National
Recovery and
Resilience
Website

Federal Sustainable [2{0)k0 Includes circular economy as a central pillar, | FEDERAL PLAN

Development aiming for sustainable resource use, waste | FOR

Strategy reduction, and eco-innovation. Provides a | SUSTAINABLE

governance model and Key Performance | DEVELOPMENT
Indicators  (KPI's) to track circular | IN A NUTSHELL

performance.
Cooperation 2008 Establishes a unified legal framework for the | BELGIAN
Agreement on the prevention and management of packaging | OFFICIAL
prevention and waste (household, industrial, and commercial) | GAZETTE
management of across Belgium’s three regions. It imposes | 29.12.2008
packaging waste three key obligations on companies placing

packaged products on the Belgian market: a
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https://www.plannationalenergieclimat.be/be-pnec-projet-actualisation.pdf
https://www.plannationalenergieclimat.be/fr
https://www.plannationalenergieclimat.be/fr
https://www.plannationalenergieclimat.be/fr
https://www.plannationalenergieclimat.be/fr
https://commission.europa.eu/business-economy-euro/economic-recovery/recovery-and-resilience-facility/country-pages/belgiums-recovery-and-resilience-plan_en
https://commission.europa.eu/business-economy-euro/economic-recovery/recovery-and-resilience-facility/country-pages/belgiums-recovery-and-resilience-plan_en
https://commission.europa.eu/business-economy-euro/economic-recovery/recovery-and-resilience-facility/country-pages/belgiums-recovery-and-resilience-plan_en
https://commission.europa.eu/business-economy-euro/economic-recovery/recovery-and-resilience-facility/country-pages/belgiums-recovery-and-resilience-plan_en
https://nextgenbelgium.be/fr/
https://nextgenbelgium.be/fr/
https://nextgenbelgium.be/fr/
https://nextgenbelgium.be/fr/
https://www.developpementdurable.be/sites/default/files/content/fpdo_eng_22_v2.pdf
https://www.developpementdurable.be/sites/default/files/content/fpdo_eng_22_v2.pdf
https://www.developpementdurable.be/sites/default/files/content/fpdo_eng_22_v2.pdf
https://www.developpementdurable.be/sites/default/files/content/fpdo_eng_22_v2.pdf
https://www.developpementdurable.be/sites/default/files/content/fpdo_eng_22_v2.pdf
https://www.ivcie.be/wp-content/uploads/2021/05/Cooperation-agreement-of-04-11-2008-on-the-prevention-and-management-of-packaging-waste.pdf
https://www.ivcie.be/wp-content/uploads/2021/05/Cooperation-agreement-of-04-11-2008-on-the-prevention-and-management-of-packaging-waste.pdf
https://www.ivcie.be/wp-content/uploads/2021/05/Cooperation-agreement-of-04-11-2008-on-the-prevention-and-management-of-packaging-waste.pdf
https://www.ivcie.be/wp-content/uploads/2021/05/Cooperation-agreement-of-04-11-2008-on-the-prevention-and-management-of-packaging-waste.pdf
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reporting obligation, a take-back (recycling
and recovery) obligation, and the submission
of a prevention plan. The Agreement also
defines the roles of accredited compliance
and ensures consistent implementation
nationwide.

The Cooperation
Agreement -
Overview

4.6.2 Regional Policies Supporting the Bioeconomy and Industrial Symbiosis

In Belgium, regional governments play the central role in shaping policies related to the bioeconomy and
circular economy. Flanders stands out with a dedicated bioeconomy strategy and targeted measures for
sustainable biomass use, green chemistry, and industrial transformation. In contrast, Wallonia and Brussels
focus more broadly on circular economy, innovation, and sustainable development, with only limited or
indirect references to bio-based value chains.

Tables 23 to 25 show the most relevant regional policy instruments supporting the bioeconomy and

industrial symbiosis in Belgium.

Brussels-Capital

Table 23: Regional policies supporting the bioeconomy and industrial symbiosis in Brussels Capital, Belgium.

Name Publishing = Scope Reference
Year
2022 (last | Integrates Brussels’ strategies for air quality, | PLAN REGIONAL
update climate mitigation, and energy transition. | AIR-
2023) Focuses on reducing GHG emissions and | CLIMATENERGIE

enhancing resilience to climate impacts. Sets
measurable targets for 2030 and 2050.

PACE - Overview

Regional Innovation 2102kl
Plan (RIS3)
(2021-2027)

Defines Brussels’ research and innovation
priorities for sustainable and inclusive
growth. Aims to align investments with
regional strengths and societal challenges.
Encourages smart specialization and
collaboration among stakeholders.

RIS3 - Overview

Regional Plan for
Innovation

BRUDALEX 2.0 2022

Updates Brussels’ legal framework for
sustainable waste management. Emphasizes
circular economic principles and clearer
responsibilities for waste producers. Provides
detailed guidelines for reducing, reusing, and
recycling materials.

Brudalex: waste
management

rules for the
transition to a
circular economy

The Full Text of
the Decree
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https://www.ivcie.be/en/the-cooperation-agreement/
https://www.ivcie.be/en/the-cooperation-agreement/
https://www.ivcie.be/en/the-cooperation-agreement/
https://document.environnement.brussels/opac_css/elecfile/PACE_FR.pdf
https://document.environnement.brussels/opac_css/elecfile/PACE_FR.pdf
https://document.environnement.brussels/opac_css/elecfile/PACE_FR.pdf
https://environnement.brussels/citoyen/nos-actions/plans-et-politiques-regionales/bruxelles-reunit-air-climat-et-energie-dans-une-vision-integree
https://www.innoviris.brussels/regional-innovation-plan#:~:text=The%20RIS3%20is%20an%20integrated,the%202021%2D2027%20programming%20period
https://www.innoviris.brussels/fr/plan-regional-pour-linnovation
https://www.innoviris.brussels/fr/plan-regional-pour-linnovation
https://environnement.brussels/pro/reglementation/obligations-et-autorisations/brudalex-regles-de-gestion-des-dechets-pour-la-transition-vers-une-economie-circulaire?highlight=brudalex
https://environnement.brussels/pro/reglementation/obligations-et-autorisations/brudalex-regles-de-gestion-des-dechets-pour-la-transition-vers-une-economie-circulaire?highlight=brudalex
https://environnement.brussels/pro/reglementation/obligations-et-autorisations/brudalex-regles-de-gestion-des-dechets-pour-la-transition-vers-une-economie-circulaire?highlight=brudalex
https://environnement.brussels/pro/reglementation/obligations-et-autorisations/brudalex-regles-de-gestion-des-dechets-pour-la-transition-vers-une-economie-circulaire?highlight=brudalex
https://environnement.brussels/pro/reglementation/obligations-et-autorisations/brudalex-regles-de-gestion-des-dechets-pour-la-transition-vers-une-economie-circulaire?highlight=brudalex
https://environnement.brussels/media/5656/download?inline
https://environnement.brussels/media/5656/download?inline
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Ordinance relating B7iokbi Establishes the legal basis for waste | 14 JUIN 2012. -
to waste prevention, collection, and treatment in | Ordonnance
Brussels. Aims to protect the environment | relative aux
and public health through proper waste | déchets
regulation. Applies to all stakeholders
involved in waste handling.

2016 Promotes circular economy by supporting | BRPCE -
sustainable production, consumption, and | Overview
resource use. Targets economic
competitiveness while reducing
environmental impacts. Engages public and
private  actors through collaborative
initiatives.

2018 Sets comprehensive guidelines for waste | PLAN DE
reduction and  sustainable resource | GESTION DES
management in Brussels. Integrates circular | RESSOURCES ET
economy goals to minimise  the | DES DECHETS
environmental footprint. Details actionable
measures and sector-specific targets.

Flanders

Table 24: Regional policies supporting the bioeconomy and industrial symbiosis in Flanders, Belgium.

Publishing
Year

Name Scope
CAP Strategic Plan

Flanders (2023-

2027)

Flemish
Bioeconomy Policy
Plan
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Flanders’
bioeconomy - An
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sustainable

growth



https://www.ejustice.just.fgov.be/cgi_loi/change_lg.pl?language=fr&la=F&cn=2012061402&table_name=loi
https://www.ejustice.just.fgov.be/cgi_loi/change_lg.pl?language=fr&la=F&cn=2012061402&table_name=loi
https://www.ejustice.just.fgov.be/cgi_loi/change_lg.pl?language=fr&la=F&cn=2012061402&table_name=loi
https://www.ejustice.just.fgov.be/cgi_loi/change_lg.pl?language=fr&la=F&cn=2012061402&table_name=loi
https://www.circulareconomy.brussels/a-propos/le-prec/?lang=en
https://www.circulareconomy.brussels/a-propos/le-prec/?lang=en
https://environnement.brussels/sites/default/files/user_files/pgrd_181122_fr.pdf
https://environnement.brussels/sites/default/files/user_files/pgrd_181122_fr.pdf
https://environnement.brussels/sites/default/files/user_files/pgrd_181122_fr.pdf
https://environnement.brussels/sites/default/files/user_files/pgrd_181122_fr.pdf
https://agriculture.ec.europa.eu/document/download/a6eb4007-0660-4826-b670-b51dd326d970_en?filename=csp-at-a-glance-belgium-flanders_en.pdf
https://agriculture.ec.europa.eu/document/download/a6eb4007-0660-4826-b670-b51dd326d970_en?filename=csp-at-a-glance-belgium-flanders_en.pdf
https://agriculture.ec.europa.eu/document/download/a6eb4007-0660-4826-b670-b51dd326d970_en?filename=csp-at-a-glance-belgium-flanders_en.pdf
https://agriculture.ec.europa.eu/document/download/a6eb4007-0660-4826-b670-b51dd326d970_en?filename=csp-at-a-glance-belgium-flanders_en.pdf
https://agriculture.ec.europa.eu/document/download/a6eb4007-0660-4826-b670-b51dd326d970_en?filename=csp-at-a-glance-belgium-flanders_en.pdf
https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans/belgium-flanders_en
https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans/belgium-flanders_en
https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans/belgium-flanders_en
https://www.ewi-vlaanderen.be/sites/default/files/bestanden/flanders_bioeconomy_2020.pdf
https://www.ewi-vlaanderen.be/sites/default/files/bestanden/flanders_bioeconomy_2020.pdf
https://www.ewi-vlaanderen.be/sites/default/files/bestanden/flanders_bioeconomy_2020.pdf
https://www.ewi-vlaanderen.be/sites/default/files/bestanden/flanders_bioeconomy_2020.pdf
https://www.ewi-vlaanderen.be/sites/default/files/bestanden/flanders_bioeconomy_2020.pdf

Bio-economy in
Flanders (Vision and
Strategy)

Trilateral
for the Chemical
Industry

Funded by the European Union
Grant Agreement No 101135166

S 2017

A collaborative initiative between Flanders,

the Netherlands, and North Rhine-Westphalia
to enhance the chemical industry’s
sustainability and competitiveness. The
strategy focuses on innovation, infrastructure
development, and cross-border cooperation.
It aims to position the region as a leading
chemical cluster in Europe.

Bioeconomy
Flanders -
Overview

BIO-ECONOMIE
IN
VLAANDEREN

Bio-economy in
Flanders -
Overview

Trilateral strategy
for the chemical
industry =
Overview and
Link

2019

This long-term strategy sets out Flanders’
goals for reducing GHG emissions and
transitioning to a low-carbon economy by
2050. It addresses various sectors, including
energy, transport, industry, and agriculture.
The plan emphasizes stakeholder
engagement and the integration of existing
initiatives.

VLAAMSE
KLIMAATSTRAT
EGIE 2050

Flemish _Climate
Strategy 2050 -
Overview

Decree for the pr{oel:}
Promotion
Sustainable

Development

Promotes  coordinated and inclusive
sustainable development in Flanders. It
balances social, ecological, and economic
goals for present and future needs. The
Flemish Government must develop a strategy
involving all governance levels and society.

Decree for the
Promotion of
Sustainable

Development

Flemish Sustainable Fieykk
Development
Strategy

Outlines Flanders’ approach to achieving
sustainable development through the “Vizier
2030" and “Vision 2050” frameworks. It
identifies seven transition priorities, such as
circular economy and energy, to guide policy
actions. The plan serves as a roadmap for
integrating sustainability into all aspects of
governance.

FLEMISH
STRATEGY
SUSTAINABLE
DEVELOPMENT
4

Flemish
Sustainable

Development
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https://www.ewi-vlaanderen.be/nieuws/beleidsplan-moet-bio-economie-verankeren-vlaanderen#:~:text=Flemish%20policy%20plan%20for%20bio%2Deconomy%20(Note%20to%20the%20Flemish%20Government)
https://www.ewi-vlaanderen.be/nieuws/beleidsplan-moet-bio-economie-verankeren-vlaanderen#:~:text=Flemish%20policy%20plan%20for%20bio%2Deconomy%20(Note%20to%20the%20Flemish%20Government)
https://www.ewi-vlaanderen.be/nieuws/beleidsplan-moet-bio-economie-verankeren-vlaanderen#:~:text=Flemish%20policy%20plan%20for%20bio%2Deconomy%20(Note%20to%20the%20Flemish%20Government)
https://publicaties.vlaanderen.be/view-file/13585
https://publicaties.vlaanderen.be/view-file/13585
https://publicaties.vlaanderen.be/view-file/13585
https://www.vlaanderen.be/publicaties/bio-economie-in-vlaanderen
https://www.vlaanderen.be/publicaties/bio-economie-in-vlaanderen
https://www.vlaanderen.be/publicaties/bio-economie-in-vlaanderen
https://www.trilateral-chemical-region.eu/strategy
https://www.trilateral-chemical-region.eu/strategy
https://www.trilateral-chemical-region.eu/strategy
https://www.trilateral-chemical-region.eu/strategy
https://www.trilateral-chemical-region.eu/strategy
https://publicaties.vlaanderen.be/view-file/32555
https://publicaties.vlaanderen.be/view-file/32555
https://publicaties.vlaanderen.be/view-file/32555
https://www.vlaanderen.be/publicaties/vlaamse-klimaatstrategie-2050
https://www.vlaanderen.be/publicaties/vlaamse-klimaatstrategie-2050
https://www.vlaanderen.be/publicaties/vlaamse-klimaatstrategie-2050
https://codex.vlaanderen.be/Zoeken/Document.aspx?DID=1016998&param=informatie
https://codex.vlaanderen.be/Zoeken/Document.aspx?DID=1016998&param=informatie
https://codex.vlaanderen.be/Zoeken/Document.aspx?DID=1016998&param=informatie
https://codex.vlaanderen.be/Zoeken/Document.aspx?DID=1016998&param=informatie
https://beslissingenvlaamseregering.vlaanderen.be/document-view/61A09A14364ED90008000146
https://beslissingenvlaamseregering.vlaanderen.be/document-view/61A09A14364ED90008000146
https://beslissingenvlaamseregering.vlaanderen.be/document-view/61A09A14364ED90008000146
https://beslissingenvlaamseregering.vlaanderen.be/document-view/61A09A14364ED90008000146
https://beslissingenvlaamseregering.vlaanderen.be/document-view/61A09A14364ED90008000146
https://www.vlaanderen.be/uw-overheid/beleid/het-vlaamse-beleid-voor-duurzame-ontwikkeling/vlaamse-strategie-duurzame-ontwikkeling
https://www.vlaanderen.be/uw-overheid/beleid/het-vlaamse-beleid-voor-duurzame-ontwikkeling/vlaamse-strategie-duurzame-ontwikkeling
https://www.vlaanderen.be/uw-overheid/beleid/het-vlaamse-beleid-voor-duurzame-ontwikkeling/vlaamse-strategie-duurzame-ontwikkeling

Vision 2050 - A
long-term strategy
for Flanders

Materials Decree -

Decree on the
sustainable
management of

material cycles and
waste

VLAREM II

Funded by the European Union
Grant Agreement No 101135166

Strategy -
Overview
2016 Presents Flanders’ aspiration for an | VISIE2050
innovative, sustainable, and inclusive society
by mid-century. It emphasizes innovation, | Vision 2050. A
social cohesion, and international | long-term
engagement. The strategy provides a | strategy for
framework for aligning policies with long- | Flanders
term objectives.
2011 Establishes the legal framework for | MATERIALS
sustainable waste management and material | DECREE
use in Flanders. It promotes the circular
economy by encouraging waste prevention,
reuse, and recycling. The legislation aims to
minimize environmental impacts and optimize
resource efficiency.
1995 Sets out the environmental regulations and | VLAREM lI
standards for various activities in Flanders. It
provides detailed provisions on emissions,
waste management, and environmental
permits. The regulation ensures that industrial
and other operations comply with
environmental protection goals.
2021 Targets the reduction of food waste and the | ACTIEPLAN

circular use of biomass residuals in Flanders.
It outlines measures for prevention,
valorization, and sustainable management of
organic waste streams. The plan supports the
transition to a circular bioeconomy by 2025.v

VOEDSELVERLIE
SEN
BIOMASSA(REST
JSTROMEN
CIRCULAIR 2021
-2025

Action plan food
loss and biomass
(residual) flows
circular 2021-
2025 - Overview
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https://www.vlaanderen.be/uw-overheid/beleid/het-vlaamse-beleid-voor-duurzame-ontwikkeling/vlaamse-strategie-duurzame-ontwikkeling
https://www.vlaanderen.be/uw-overheid/beleid/het-vlaamse-beleid-voor-duurzame-ontwikkeling/vlaamse-strategie-duurzame-ontwikkeling
https://publicaties.vlaanderen.be/view-file/19586
https://www.vlaanderen.be/publicaties/visie-2050-een-langetermijnstrategie-voor-vlaanderen
https://www.vlaanderen.be/publicaties/visie-2050-een-langetermijnstrategie-voor-vlaanderen
https://www.vlaanderen.be/publicaties/visie-2050-een-langetermijnstrategie-voor-vlaanderen
https://www.vlaanderen.be/publicaties/visie-2050-een-langetermijnstrategie-voor-vlaanderen
https://navigator.emis.vito.be/htmlServlet?woId=41707&woLang=en&version=2017-04-13&lang=nl
https://navigator.emis.vito.be/htmlServlet?woId=41707&woLang=en&version=2017-04-13&lang=nl
https://navigator.emis.vito.be/detail?woId=17775&woLang=en
https://publicaties.vlaanderen.be/view-file/55830
https://publicaties.vlaanderen.be/view-file/55830
https://publicaties.vlaanderen.be/view-file/55830
https://publicaties.vlaanderen.be/view-file/55830
https://publicaties.vlaanderen.be/view-file/55830
https://publicaties.vlaanderen.be/view-file/55830
https://publicaties.vlaanderen.be/view-file/55830
https://ovam.vlaanderen.be/nl/w/actieplan-voedselverlies-en-biomassa-rest-stromen-circulair-2021-2025
https://ovam.vlaanderen.be/nl/w/actieplan-voedselverlies-en-biomassa-rest-stromen-circulair-2021-2025
https://ovam.vlaanderen.be/nl/w/actieplan-voedselverlies-en-biomassa-rest-stromen-circulair-2021-2025
https://ovam.vlaanderen.be/nl/w/actieplan-voedselverlies-en-biomassa-rest-stromen-circulair-2021-2025
https://ovam.vlaanderen.be/nl/w/actieplan-voedselverlies-en-biomassa-rest-stromen-circulair-2021-2025

Funded by the European Union
Grant Agreement No 101135166

2013

Focuses on promoting the sustainable use of
renewable raw materials in biobased
industries. It encourages the development of
biomaterials and green chemicals through
innovation and value creation. The plan aims
to strengthen Flanders’ position in the
biobased economy.

Sustainable use
of and creation of
value from
renewable  raw
materials for
biobased

industrial

production such
as __ biomaterials

Development Plan

for Biological
Production in
Wallonia (Plan Bio
2030)

“Eat tomorrow”

Strategy
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and green
chemicals in
Flanders
Wallonia
Table 25: Regional policies supporting the bioeconomy and industrial symbiosis in Wallonial, Belgium.
Name Publishing  Scope Reference
Year
CAP Strategic Plan At a glance:
Wallonia (2023- BELGIUM'S
2027) (WALLONIA)

CAP _STRATEGIC
PLAN

Belgium
(Wallonia) - CAP

Strategic Plan_ -
Overview

PLAN DE
DEVELOPPEME
NT DE LA
PRODUCTION
BIOLOGIQUE
EN WALLONIE A
L'HORIZON
2030

Eat tomorrow -
Overview



https://publicaties.vlaanderen.be/view-file/12890
https://publicaties.vlaanderen.be/view-file/12890
https://publicaties.vlaanderen.be/view-file/12890
https://publicaties.vlaanderen.be/view-file/12890
https://publicaties.vlaanderen.be/view-file/12890
https://publicaties.vlaanderen.be/view-file/12890
https://publicaties.vlaanderen.be/view-file/12890
https://publicaties.vlaanderen.be/view-file/12890
https://publicaties.vlaanderen.be/view-file/12890
https://publicaties.vlaanderen.be/view-file/12890
https://publicaties.vlaanderen.be/view-file/12890
https://publicaties.vlaanderen.be/view-file/12890
https://agriculture.ec.europa.eu/document/download/5a7276ff-4e8b-4691-ba5f-edc58c9ba971_en?filename=csp-at-a-glance-belgium-wallonia_en.pdf
https://agriculture.ec.europa.eu/document/download/5a7276ff-4e8b-4691-ba5f-edc58c9ba971_en?filename=csp-at-a-glance-belgium-wallonia_en.pdf
https://agriculture.ec.europa.eu/document/download/5a7276ff-4e8b-4691-ba5f-edc58c9ba971_en?filename=csp-at-a-glance-belgium-wallonia_en.pdf
https://agriculture.ec.europa.eu/document/download/5a7276ff-4e8b-4691-ba5f-edc58c9ba971_en?filename=csp-at-a-glance-belgium-wallonia_en.pdf
https://agriculture.ec.europa.eu/document/download/5a7276ff-4e8b-4691-ba5f-edc58c9ba971_en?filename=csp-at-a-glance-belgium-wallonia_en.pdf
https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans/belgium-wallonia_en
https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans/belgium-wallonia_en
https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans/belgium-wallonia_en
https://agriculture.ec.europa.eu/cap-my-country/cap-strategic-plans/belgium-wallonia_en
https://agriculture.wallonie.be/files/20182/21894/Plan%20Bio%202030.pdf
https://agriculture.wallonie.be/files/20182/21894/Plan%20Bio%202030.pdf
https://agriculture.wallonie.be/files/20182/21894/Plan%20Bio%202030.pdf
https://agriculture.wallonie.be/files/20182/21894/Plan%20Bio%202030.pdf
https://agriculture.wallonie.be/files/20182/21894/Plan%20Bio%202030.pdf
https://agriculture.wallonie.be/files/20182/21894/Plan%20Bio%202030.pdf
https://agriculture.wallonie.be/files/20182/21894/Plan%20Bio%202030.pdf
https://agriculture.wallonie.be/files/20182/21894/Plan%20Bio%202030.pdf
https://www.wallonie.be/fr/manger-demain
https://www.wallonie.be/fr/manger-demain

Funded by the European Union
Grant Agreement No 101135166

2012

Assesses the efficiency potential in Wallonia’s
heating and cooling sectors. Proposes
measures to exploit cost-effective energy
savings. Supports transition to low-carbon
heating systems.

DIRECTIVE
D’EFFICACITE
ENERGETIQUE
2012/27/EU -
ART.14

Wallonia
Digital

Digital
(Wallonia’s
Strategy)

Marshall Plan 4.0 for
Wallonia

Mobility
(2019-

Regional
Strategy
2030

Smart

Regional
Specialization
Strategy
2027)

(2021-

2019

Lays out Wallonia’s roadmap for achieving
climate neutrality by 2050: Integrates air
quality, climate change mitigation, and energy
efficiency. Sets sectoral targets for transport,
buildings, and industry.

PACE Plan -
Overview

2018

Provides a strategic framework for Wallonia’s
digital transformation. Focuses on
infrastructure, digital skills, smart regions, and
innovation. It seeks to position Wallonia as a
leading digital region.

DIGITAL
WALLONIA V3

Digital Wallonia
Strategy -
Overview

2017

Promotes economic development through
innovation, industry modernization, and
training. Aligns industrial policy with digital
transformation and environmental goals.
Supports SMEs and workforce adaptability.

Marshall Plan 4.0
for Wallonia -
Overview

2019

Aims for a sustainable, multimodal, and
inclusive mobility system. Encourages public
transport, cycling, and low-emission vehicles.
Seeks to reduce congestion and
environmental impacts.

SRM - Overview
and Links

SRM on Goods

2021

Defines priority sectors for research and
innovation investments. Focuses on digital
technologies, circular economy, and health.
Enhances competitiveness and territorial
cohesion.

S3 - Overview

Official S3
Website
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https://energie.wallonie.be/servlet/Repository/20210416-art14-rapport-final-gw.pdf?ID=62130&amp;saveFile=true
https://energie.wallonie.be/servlet/Repository/20210416-art14-rapport-final-gw.pdf?ID=62130&amp;saveFile=true
https://energie.wallonie.be/servlet/Repository/20210416-art14-rapport-final-gw.pdf?ID=62130&amp;saveFile=true
https://energie.wallonie.be/servlet/Repository/20210416-art14-rapport-final-gw.pdf?ID=62130&amp;saveFile=true
https://energie.wallonie.be/servlet/Repository/20210416-art14-rapport-final-gw.pdf?ID=62130&amp;saveFile=true
https://awac.be/plan-pace/
https://awac.be/plan-pace/
https://assets.ctfassets.net/myqv2p4gx62v/28PwEv1wmLMlp3kCRL1YcS/7d804f42db2d913662c641f4609bb376/Digital-Wallonia-V3-0-Texte-Complet-2022-09-01.pdf
https://assets.ctfassets.net/myqv2p4gx62v/28PwEv1wmLMlp3kCRL1YcS/7d804f42db2d913662c641f4609bb376/Digital-Wallonia-V3-0-Texte-Complet-2022-09-01.pdf
https://www.digitalwallonia.be/fr/publications/strategie-digital-wallonia/
https://www.digitalwallonia.be/fr/publications/strategie-digital-wallonia/
https://www.digitalwallonia.be/fr/publications/strategie-digital-wallonia/
https://www.cedefop.europa.eu/en/tools/timeline-vet-policies-europe/search/28038
https://www.cedefop.europa.eu/en/tools/timeline-vet-policies-europe/search/28038
https://www.cedefop.europa.eu/en/tools/timeline-vet-policies-europe/search/28038
https://www.wallonie.be/en/plans-wallons/regional-mobility-strategy-2019-2030
https://www.wallonie.be/en/plans-wallons/regional-mobility-strategy-2019-2030
https://mobilite.wallonie.be/files/politiques-mobilite/SRM-marchandises-2020.pdf
https://recherche.wallonie.be/en/home/a-propos-de-nous-1/strategie-de-specialisation-intelligente.html
https://s3.wallonie.be/home.html
https://s3.wallonie.be/home.html

Funded by the European Union
Grant Agreement No 101135166

Third
Sustainable
Development
Strategy

\WELGI N 2022

Walloon Recovery oy

Plan (PRW)

Integrates sustainable development across | Third ~ Walloon

Walloon public policies. Aligns with the UN | Sustainable

2030 Agenda and Sustainable Development | Development

Goals (SDGs). Prioritizes inclusion, | Strategy

environmental protection, and economic

resilience. Third ~ Walloon
Sustainable
Development
Strategy =
Overview

Guides post-COVID economic recovery with | Walloon

a focus on sustainability and innovation. | Recovery Plan -

Funds infrastructure, digitalization, and green | Overview

economy projects. Targets employment,
productivity, and climate resilience.

Decree of 22 March Aoy
2007 (Tax decree
promoting the
prevention and
recovery of waste in
the Walloon Region)

Regulates the environmental tax on waste
disposal in the Walloon region. Aims to
reduce landfill use and encourage recycling
and recovery by applying financial penalties
to less sustainable practices. Applies to
entities operating waste treatment facilities
or exporting waste outside the region.

22 MARS 2007. -
Décret fiscal
favorisant la
prévention et la
valorisation des
déchets en
Région wallonne

Paying tax on
waste in__ the
Walloon region -

Summary

Decree relating to BAVVK;
waste, circularity of

materials and public

cleanliness

Modernizes waste management and boosts
circular economic practices. Introduces
extended producer responsibility and more
explicit sorting rules. Encourages cleaner
public spaces and the reuse of materials.

9 MARS 2023. —
Décret relatif aux
déchets, a Ia
circularité des
matieres et a la
propreté
publique
Official
Document

March 9, 2023 -
Decree relating
to waste,
circularity of
materials and
public cleanliness
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http://developpementdurable.wallonie.be/sites/default/files/2019-06/Strat%C3%A9gie%20wallonne%20de%20d%C3%A9veloppement%20durable_0%281%29.pdf
http://developpementdurable.wallonie.be/sites/default/files/2019-06/Strat%C3%A9gie%20wallonne%20de%20d%C3%A9veloppement%20durable_0%281%29.pdf
http://developpementdurable.wallonie.be/sites/default/files/2019-06/Strat%C3%A9gie%20wallonne%20de%20d%C3%A9veloppement%20durable_0%281%29.pdf
http://developpementdurable.wallonie.be/sites/default/files/2019-06/Strat%C3%A9gie%20wallonne%20de%20d%C3%A9veloppement%20durable_0%281%29.pdf
https://www.wallonie.be/en/plans-wallons/third-walloon-sustainable-development-strategy
https://www.wallonie.be/en/plans-wallons/third-walloon-sustainable-development-strategy
https://www.wallonie.be/en/plans-wallons/third-walloon-sustainable-development-strategy
https://www.wallonie.be/en/plans-wallons/third-walloon-sustainable-development-strategy
https://www.wallonie.be/en/plans-wallons/third-walloon-sustainable-development-strategy
https://www.wallonie.be/en/plans-wallons/plan-de-relance-de-la-wallonie
https://www.wallonie.be/en/plans-wallons/plan-de-relance-de-la-wallonie
https://www.wallonie.be/en/plans-wallons/plan-de-relance-de-la-wallonie
https://www.ejustice.just.fgov.be/eli/decret/2007/03/22/2007201247/justel
https://www.ejustice.just.fgov.be/eli/decret/2007/03/22/2007201247/justel
https://www.ejustice.just.fgov.be/eli/decret/2007/03/22/2007201247/justel
https://www.ejustice.just.fgov.be/eli/decret/2007/03/22/2007201247/justel
https://www.ejustice.just.fgov.be/eli/decret/2007/03/22/2007201247/justel
https://www.ejustice.just.fgov.be/eli/decret/2007/03/22/2007201247/justel
https://www.ejustice.just.fgov.be/eli/decret/2007/03/22/2007201247/justel
https://wallonie.be/en/demarches/paying-tax-waste-walloon-region
https://wallonie.be/en/demarches/paying-tax-waste-walloon-region
https://wallonie.be/en/demarches/paying-tax-waste-walloon-region
https://wallonie.be/en/demarches/paying-tax-waste-walloon-region
https://valipac.academy/wp-content/uploads/2023/08/nouveau-decret-wallonie-rep_dechets-01-08-2023.pdf
https://valipac.academy/wp-content/uploads/2023/08/nouveau-decret-wallonie-rep_dechets-01-08-2023.pdf
https://valipac.academy/wp-content/uploads/2023/08/nouveau-decret-wallonie-rep_dechets-01-08-2023.pdf
https://valipac.academy/wp-content/uploads/2023/08/nouveau-decret-wallonie-rep_dechets-01-08-2023.pdf
https://valipac.academy/wp-content/uploads/2023/08/nouveau-decret-wallonie-rep_dechets-01-08-2023.pdf
https://valipac.academy/wp-content/uploads/2023/08/nouveau-decret-wallonie-rep_dechets-01-08-2023.pdf
https://valipac.academy/wp-content/uploads/2023/08/nouveau-decret-wallonie-rep_dechets-01-08-2023.pdf
https://valipac.academy/wp-content/uploads/2023/08/nouveau-decret-wallonie-rep_dechets-01-08-2023.pdf
https://valipac.academy/wp-content/uploads/2023/08/nouveau-decret-wallonie-rep_dechets-01-08-2023.pdf
https://wallex.wallonie.be/eli/loi-decret/2023/03/09/2023044053/2023/08/10
https://wallex.wallonie.be/eli/loi-decret/2023/03/09/2023044053/2023/08/10
https://wallex.wallonie.be/eli/loi-decret/2023/03/09/2023044053/2023/08/10
https://wallex.wallonie.be/eli/loi-decret/2023/03/09/2023044053/2023/08/10
https://wallex.wallonie.be/eli/loi-decret/2023/03/09/2023044053/2023/08/10
https://wallex.wallonie.be/eli/loi-decret/2023/03/09/2023044053/2023/08/10

Funded by the European Union
Grant Agreement No 101135166

Order of )= 2015 Requires a separate collection of specified | 5 mars 2015 -
Walloon waste streams. Promotes recycling and | Arrété du
Government reduces landfill use. Applies to households, | Gouvernement
establishing an businesses, and public bodies. wallon instaurant
obligation to sort une obligation de
certain waste (MB tri_ de certains
03.16.2015) déchets (M.B.
16.03.2015)
2021 Aims to decouple growth from resource use. | CIRCULAR
Encourages design for durability, reuse, and | WALLONIA
closed-loop systems. Supports innovation and | Deployment
sustainable production-consumption | Strategy of the
patterns. Circular Economy
in Wallonia
At a glance:
Circular Wallonia
2018 Provides a framework for integrated waste | PLAN WALLON

and resource management. Aims to reduce
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4.7 Comparative Summary of Policy Landscape in SYMBIO Pilot Regions

From a comparative perspective, Italy emerges as the most ambitious pilot country in terms of policy
activity and commitment to the bioeconomy. It has a comprehensive and regularly updated national
bioeconomy strategy and covers nearly all relevant categories with dedicated national policies. Although
regional implementation varies, the overall strategic alignment is strong.

Austria and Belgium show particular strengths in circular economy and waste management. Austria has an
established but outdated bioeconomy strategy and is especially advanced in waste policy, whereas
Belgium demonstrates a unique regionalized approach. In Belgium, Flanders stands out as the only region
with a dedicated bioeconomy strategy and clear links to the chemicals and textiles sector. Wallonia, while
not explicitly focusing on the bioeconomy, implements several strategies relevant to sustainability,
particularly in agriculture, industry, digitalization, and climate.

Slovenia and Croatia are still in earlier stages of developing a national bioeconomy focus. Both countries
have no formal bioeconomy strategy yet, although initial steps are visible. Their strongest policies lie in
the areas of circular economy, waste management, and selected sectoral policies such as agriculture and
forestry particularly in Croatia. Spain, despite having a national bioeconomy strategy that includes regional
perspectives, shows relatively sparse policy coverage at national level. At the regional level, Andalusia is
noteworthy with its dedicated circular bioeconomy strategy.

In summary, only three of the pilot countries - Italy, Austria, and Spain - currently have a national
bioeconomy strategy, with Italy showing the most consistent and up-to-date implementation. At the
regional level, bioeconomy strategies exist in Flanders (Belgium) and Andalusia (Spain), while other regions
either embed bioeconomy-related aspects in broader frameworks or are still in exploratory phases. Across
all pilot regions, waste management and the circular economy are the most consistently addressed policy
domains in the context of sustainable economic development. This category serves as a frequent entry
point for industrial symbiosis initiatives and provides a solid policy basis in most countries. However, in
the absence of dedicated bioeconomy strategies, many policies remain sectoral in scope and do not
address the full systemic potential of cross-sectoral biomass flows and symbiotic value chains.

One of the main challenges observed is the fragmentation of responsibilities and governance approaches,
especially in countries with strong regional autonomy. This can lead to policy silos, where industrial
symbiosis is supported in one sector or region but constrained in another. Additionally, temporal gaps e.g.
outdated strategies or policies not alighed with current Green Deal objectives reduce the capacity of policy
frameworks to effectively respond to evolving sustainability challenges. Another key barrier is the lack of
harmonized terminology and monitoring mechanisms, which complicates comparative policy analysis and
cross-border implementation. While some countries (e.g. Italy, Flanders) have developed relatively mature
frameworks, others are still exploring the concept of a bioeconomy, resulting in significant asymmetries in
regulatory maturity.
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5. Discussion

The mapping and analysis of the EU, national, and regional policy frameworks reveal a comprehensive but
fragmented regulatory landscape for the bioeconomy and industrial symbiosis. While the European Green
Deal and the Bioeconomy Strategy provide a strong policy vision, their operationalization across Member
States and sectors faces multiple challenges.

Our comprehensive analysis revealed four central dimensions:

1. policy coherence and sectoral integration,
2. biomass governance,

3. regional implementation gaps,

4. and funding-related barriers

5.1 Lack of Policy Coherence and Sectoral Integration

Despite numerous policy instruments addressing sustainability and circularity, there remains a lack of
horizontal coherence between bioeconomy-relevant strategies. The mapping shows that many EU policies
support aspects of industrial symbiosis such as waste valorization, cross-sectoral resource use, and
decarbonization, but are rarely aligned in their objectives or implementation frameworks. The absence of
a legally binding, overarching bioeconomy regulation reinforces fragmentation, as national policies often
remain siloed within agriculture, climate, or other domains. This limits the systemic uptake of circular
bioeconomy models and contributes to policy inefficiencies.

By clustering the policies thematically for analytical purposes, we observed clear progress in certain
sectors, particularly agriculture and waste management, where relatively mature regulatory frameworks
already support transitions toward bio-based solutions. However, in other sectors, particularly textiles,
chemicals, and packaging, the integration of bioeconomy principles is still limited or inconsistently applied.
For example, although the EU'’s Sustainable Textiles Strategy promotes material circularity, it lacks
enforceable provisions for bio-based innovation. Similarly, while the Chemical Strategy for Sustainability
highlights safe material use, it does not sufficiently differentiate between fossil-based and bio-based
inputs. This imbalance impedes innovation in high-impact biobased value chains and highlights the need
for targeted regulatory support that reflects the unique characteristics and benefits of bio-based materials.

5.2 Biomass Governance and Sustainability Risks

Biomass is central to achieving bioeconomy and climate goals, yet it remains a limited resource. Its growing
demand across sectors (e.g. energy, packaging, construction) increases pressure on ecosystems and raises
concerns about fair and sustainable allocation. While policies such as the Renewable Energy Directive and
LULUCF Regulation address some trade-offs, gaps remain in lifecycle accounting, sustainability criteria, and
end-of-waste definitions. Crucially, enabling industrial symbiosis requires greater transparency and
monitoring of biomass flows across value chains. Currently, there is insufficient data on land use, material
inputs and outputs, and sourcing conditions. Strengthening biomass governance through improved
monitoring and cross-sectoral data sharing is key to unlocking circular resource use and supporting
evidence-based policy decisions.
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5.3 Regional Disparities and Implementation Challenges

Another key finding is the significant variation in national and regional policy maturity. While some
Member States have developed comprehensive bioeconomy strategies, others focus only on individual
sectors like agriculture or energy, without much coordination between them. This regional disparity is
especially problematic for the replication of industrial symbiosis models, which depend on harmonized
legal conditions, infrastructure, and institutional support. The analysis of pilot regions shows that local
policies often lack alignment with EU-level ambitions or fail to address practical challenges such as
permitting procedures, knowledge transfer, or SME financing. As a result, promising innovations may
remain underutilized due to regulatory uncertainty or administrative barriers. Most importantly, bio-based
products face strong market competition from cheaper fossil-based alternatives, which often benefit from
financial advantages.

5.4 Funding Limitations and Access Barriers

While EU funding instruments such as Horizon Europe and LIFE provide valuable support, several
limitations hinder their effectiveness. Long delays between programme development and project
implementation reduce their impact, as illustrated by the timeline of Horizon Europe. Complex application
procedures and regulatory burdens discourage companies from applying, and the absence of a central EU
platform including all funding instruments makes it difficult to identify suitable programmes. Public and
private funding remain misaligned: while public support targets long-term research, private investors seek
short-term returns. In addition, early-stage and especially scale-up funding are lacking, making it difficult
for start-ups to grow or for business models to be replicated across the EU. Accessing EU funding remains
particularly challenging without prior experience or professional funding consultancy, as application
processes are highly demanding and success rates are low. As a result, even though various funding
opportunities exist, they are often not effective in advancing the bioeconomy in practice.

5.5 Overcoming Fragmentation: Towards Integrated Bioeconomy Governance

A key finding of this deliverable is that current policies often fail to reflect the inherently cross-sectoral
nature of the bioeconomy. While numerous strategies and regulations support sustainability, they
frequently follow a siloed “sector-by-sector” logic. Policies related to biomass use, for instance, are often
developed independently within agricultural, energy, or waste frameworks, without ensuring coherence
or mutual reinforcement. This fragmented governance approach significantly hampers the implementation
of circular solutions such as industrial symbiosis, which rely on the seamless exchange of materials and
by-products across sectors.

Moreover, while this deliverable provides a comprehensive mapping of relevant EU, national, and regional
policy frameworks, a critical comparison reveals structural limitations that hinder the full integration of
bioeconomy principles. In many SYMBIO pilot regions, policy environments lack operational instruments
such as harmonized standards, or funding mechanisms necessary to support the replication of innovative
business models. Particularly the absence of common end-of-waste criteria - that is, clear and consistent
rules defining when a waste material ceases to be legally considered as waste and can be treated as a
secondary resource - weakens the enabling environment for industrial symbiosis. Without such

41



Funded by the European Union
Grant Agreement No 101135166

harmonized standards across Member States, the reuse of biomass residues or industrial by-products
remains administratively complex and legally uncertain. This, in turn, hampers cross-border resource flows
and deters investment in circular bioeconomy solutions. Countries with dedicated bioeconomy strategies
tend to offer more consistent support frameworks - yet even here, regulatory gaps persist at the regional
level.

Ultimately, despite the availability of diverse and partially supportive policies, few frameworks currently
create the enabling conditions for a systemic, cross-sectoral transformation. Fragmentation remains both
horizontal - between policy domains such as agriculture, industry, energy, and waste - and vertical -
between EU, national, and regional levels. The lack of binding governance instruments weakens
accountability, while critical trade-offs, for example between biodiversity protection and biomass
mobilisation, remain insufficiently addressed.

To address these challenges, future bioeconomy governance must:

= Become more integrated by aligning objectives and implementation mechanisms across key
sectors;

= Become more binding, with enforceable sustainability criteria, harmonised definitions (e.g. for
end-of-waste), and robust monitoring systems;

= Become more adaptive, by supporting regionally tailored policy approaches that reflect local
resource conditions and capacities;

= Become more equitable, ensuring fair access to infrastructure, funding, and innovation
opportunities across all EU regions and stakeholders.

Only by addressing these systemic barriers and adopting a holistic governance approach can the EU realize
the full potential of a circular, regenerative, and inclusive bioeconomy.

42



Funded by the European Union
Grant Agreement No 101135166

6. Conclusions

This deliverable has provided a comprehensive mapping and comparative analysis of the regulatory
landscape shaping the circular bioeconomy and industrial symbiosis in Europe. The findings confirm that
while a wide array of policy instruments exists there is no unified legal framework dedicated to the
bioeconomy. Instead, its development is shaped by multiple overlapping regulations, resulting in policy
fragmentation, inconsistent implementation, and competing objectives. The bioeconomy is particularly
affected by policies outside its immediate scope. Instruments such as subsidies, direct payments,
environmental standards, and taxation, particularly those related to fossil fuels indirectly but significantly
influence bio-based markets and resource allocation. For example, tax incentives for fossil fuel alternatives
can create substitution effects in favour of bio-based products (7).

Considering the 6 SYMBIO pilot countries, only ltaly, Austria, and Spain have developed dedicated national
bioeconomy strategies. Among them, Italy stands out for the breadth and regular updates of its strategy.
Regional strategies are even more limited, with only Flanders (Belgium) and Andalusia (Spain) having
published dedicated bioeconomy strategies. Most other regions embed bioeconomy principles within
broader sustainability or innovation frameworks but lack a focused policy approach. Interestingly, waste
management and circular economy policies are generally more advanced and uniformly implemented
across Member States and regions. These domains often serve as practical entry points for circular
bioeconomy initiatives.

At the regional level, the bioeconomy is supported through several EU initiatives such as the European
Bioeconomy Strategy, Cohesion Policy, and Smart Specialization Strategies (RIS3). These tools enable
regions to shape tailored innovation trajectories and make strategic use of local assets. This is
complemented by EU funding instruments, such as Horizon Europe and the European Regional
Development Fund, which finance both research and implementation efforts (7). Despite differences in
national approaches, most Member States align with a shared EU-level understanding of the bioeconomy.
Eleven Member States have dedicated strategies, while others embed bioeconomy goals in related
initiatives or have plans in development. This overall convergence provides a common foundation, but
variation in implementation and priorities remains (14). In general, stronger coordination among Member
States is essential for developing a coherent and harmonized EU policy framework. This would also foster
knowledge exchange in a policy domain marked by rapid development and innovation. Fragmentation and
insufficiently effective measures continue to undermine the implementation of bioeconomy policies,
leading to frustration among stakeholders and missed opportunities (14,15).

Despite this diversity, a general alignment with EU-level priorities, such as the Green Deal and the EU
Bioeconomy Strategy, can be observed. However, persistent structural challenges remain: vertical
coordination between governance levels is often weak, monitoring systems for bio-based flows and
impacts are underdeveloped, and funding instruments are not yet fully aligned with implementation needs.
The potential of the bioeconomy to contribute to climate neutrality, innovation, and regional resilience is
clear, but its realization requires more integrated, adaptive, and coherent governance frameworks.
Particularly, the need for transparent monitoring of biomass flows and land-use changes is critical to
support effective industrial symbiosis and sustainable resource allocation (7,15).
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The aim of this study was not only to map the current policy landscape at EU level and in the SYMBIO
pilot regions, but also to lay the foundation for a deeper investigation of circular value chains in the
following stages of the project. These upcoming analyses will focus on selected business models and aim
to identify concrete implementation barriers and opportunities, enabling practical policy recommendations
tailored to real-world conditions.

To support the transition toward the next phase of the work in Deliverable 3.4, a synthesis of key enabling
and hindering factors is provided below. These factors are derived from the cross-cutting policy analysis
in this deliverable and reflect conditions that either foster or obstruct the implementation of circular, bio-
based business models and industrial symbiosis across the EU.

Key enabling factors:

= Availability of dedicated EU and national funding programmes supporting research, innovation,
and the deployment of bio-based and circular solutions.

= Existence of national or regional bioeconomy strategies in many Member States, often embedded
in broader policy frameworks (e.g. agriculture, innovation, or climate policy), which offer entry
points for cross-sectoral coordination.

= Increasing political and regulatory attention to industrial symbiosis, circularity, and resource
efficiency, particularly through the European Green Deal and related initiatives.

= Strategic emphasis on regional development, which supports place-based bioeconomy initiatives
and infrastructure investments aligned with local biomass availability and innovation capacity.

Key hindering factors:

= Fragmentation and inconsistency of policy instruments across governance levels and sectors,
leading to limited integration of industrial symbiosis into mainstream economic or environmental

policy.
= Lack of harmonized definitions, sustainability criteria, and end-of-waste standards (e.g. for biomass

flows or secondary materials), which creates uncertainty and regulatory risk for bio-based business
models.

= Insufficient monitoring systems and data availability to track biomass usage, environmental
impacts, and circularity performance, limiting evidence-based policy design and investment
decisions.

= Uneven access to funding, institutional capacity, and enabling infrastructure across EU regions,
resulting in significant implementation gaps and limited scalability of innovative solutions.

7. Outlook

Deliverable 3.3 provides the conceptual and analytical groundwork for the next phase of Task 3.2 -
Mapping the regulatory framework of SYMBIO opportunities, which will examine the business models
developed in Task 3.1 - MCDMA and MFA analysis of industrial symbiosis business models in light of the
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identified regulatory landscape. In T3.1, the 47 identified BioLinks will be narrowed down to approx. 10
most promising circular bio-based solutions with replication potential across Europe. The mapped policy
landscape of D3.3 will be integrated with the prioritized 10 most promising BioLinks (D3.1 and D3.2) to
analyze barriers and enablers for their concrete realization in the SYMBIO Pilot regions and to formulate
targeted policy recommendations in D3.4. The recommendations to be developed in D3.4 will build on a
comprehensive analysis of the legal, institutional, and financial frameworks, examining both enablers and
constraints, with a focus on regulatory bottlenecks, funding gaps, and market entry challenges.

In this context, the next phase will concentrate on a detailed investigation of the most relevant policies
linked to the 10 prioritized business models, considering their entire value chains. Particular attention will
be given to the Waste Framework Directive, the updated Bioeconomy Strategy 2025, and related
regulatory initiatives that shape hindering and enabling conditions for circular bio-based solutions. To
generate insights into potential barriers on regional level and enable robust expert validation, multi-
stakeholder focus group workshops and targeted policy surveys will be implemented.

The workshops, conducted in Task 3.3 - Regional focus groups facilitating industrial symbiosis, will build on
the ecosystems of the SYMBIO pilot regions, previously engaged in WP1, and will be expanded to
specifically include policy experts at both regional and EU levels. This approach is designed to
systematically capture perspectives from value chain representatives and practitioners in the bioeconomy
sectors, thereby providing nuanced insights into the barriers and enablers that influence the realization of
circular business models. ANRI, together with CMU and regional partners in six SYMBIO pilot countries,
will facilitate the regional focus group workshops. The first part of the workshop is envisaged to validate
and refine ecosystem maps while identifying locally specific facilitating and hindering factors. The second
part builds on this by examining the most promising business models in more detail, with particular focus
on financing opportunities and legal frameworks. Taken together, these sessions aim to connect
ecosystem-level insights with the validation and discussion of the circular business models, thereby
informing integrated policy recommendations.

In addition, a targeted survey will adopt a systemic, cross-regional perspective, with particular emphasis
on the EU level and its linkages to national and regional implementation. The survey will serve to validate
initial results from desk research and workshops with policy experts and policymakers, thereby ensuring
that recommendations are robust, policy-relevant, and aligned with decision-making needs across
governance levels. To facilitate informed responses and meaningful validation, the survey will be
accompanied by visually prepared materials (e.g. concise factsheets) that summarise the preliminary
findings in an accessible format.

By linking model-specific regional stakeholder insights with system-level policy analysis and expert
validation, this approach is intended to ensure that theoretical findings are translated into context-specific
recommendations that support industrial symbiosis and the development of circular, bio-based business
models across diverse European contexts.
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