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This report analyses international (European) regional bioeconomy policy to identify approaches
that can inform future regional strategy in Ireland. It first situates regional strategies within the
evolving EU bioeconomy, Green Deal and circular economy frameworks, then selects Germany,
France and Belgium as case-study locations based on comparable agricultural, climatic and
natural-capital profiles. Through documentary analysis of national and sub-national strategies,
it distils four cross-cutting approaches —research and innovation, partnership, governance, and
economic, environmental and social sustainability. The report identifies transferable policy
strands and cautions that lessons must be adapted to Ireland’s predominantly livestock-based
agroecosystems, institutional context and rural capacities.
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1. Introduction

This report explores international (European) regional policy on the bioeconomy with a view to
understand how various strands of international policy may be transferable in an Irish context. In order
to accomplish this task, the report first discusses the European context, followed by the identification
of three case study European regions deemed suitable for analysis. These regions include Germany,
France, and Belgium. Following this, the analysis examines the various regional strategies employed
to advance bioeconomy development. In this respect the bioeconomy policy context within these
regions is investigated and the broad policy solutions contained within these strategies is examined
under four interrelated approaches to bioeconomy development, which include: 1) the research and
innovation approach; 2) the partnership approach; 3) the governance approach; and 4) the economic,
environmental, and social sustainability approach. Although inherently interrelated and overlapping
at times, this broad classification of policy solutions is considered instructive for understanding the
nature and direction of EU bioeconomy policy in Europe. Finally, respective approaches are explored

in respect to the key challenges and opportunities for policy transfer in the Irish context.

1.2 The European Context of Regional Strategy

The European agenda for research and development, energy, and agricultural policies has become
increasingly focused on the bioeconomy, creating a distinct policy field in its’ own right (Lihmann,
2020). The development of a European Bioeconomy Strategy in 2012, revised in 2017, and updated in
2018, has led to the wide-spread interest in developing national and regional bioeconomies across
Europe. As such, diverse strategies and initiatives have developed over the last decade (Kirs, Karo, and
Ukrainski, 2022). The European Commission (Mubareka et al., 2023) has reported that ten European
Member States (Finland, France, Ireland, Latvia, Spain, Italy, Germany, Netherlands, Austria, and
Portugal) have published dedicated national bioeconomy strategies, and an additional six (Belgium,
Bulgaria, Estonia, Denmark, Romania, and Slovenia) have policies dedicated to the bioeconomy
through sub-national and macro-regional strategies (European Commission, 2023). Sub-national
strategies in this context are strategies concerned with a particular region within a countries’
administrative boarder geographically classified as “Nomenclature of Territorial Units for Statistics”
(NUTS) (Hutzschenreuter, Matt, and Kleindient, 2020), whilst macro-regional strategies represent
integrated frameworks located within a designated geographical area to address shared challenges
and opportunities through long-term objectives (European Commission, 2022). The nature of current

bioeconomy initiatives in Europe is shown in Figure 1.



Figure 1: National bioeconomy strategies in EU 27 & neighbouring countries (Source: European Commission,

Knowledge Centre for Bioeconomy, 2023)
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According to Rozon et al. (2022) the revised European Bioeconomy strategy (2017) has placed a
greater focus on environmental objectives and territorial development and in an effort to align with
the Paris Agreement (2015), United Nations Sustainable Development Goals (2015), European Green
Deal (2019), and Circular Economy Action Plan (2020). The revised strategy has also placed a greater
focus on the social and ecological aspects of the bioeconomy and have recognised the potential
ecological risks (ibid). This has led to the development of broad policy objectives (pillars) dedicated to
understanding the ecological boundaries of the bioeconomy as well as the establishment of fair
territorial development of the bioeconomy across the EU (ibid).

In transitioning away from fossil-fuel dependency it is important that nations engage in
strategic planning for advancing national and regional bioeconomy development. This should be
facilitated by evidence-based decision-making through knowledge transfer and good practice
assimilation (Navarro et al.,, 2014) through cross-border, cross-sectoral, and multi-stakeholder
exchanges and collaborations (Kiresiewa et al., 2020). The creation of a strong knowledgebase in this

regard is important for the fostering of innovation and the sustainable advancement of the European



bioeconomy. Collaboration between sectors (public and private), international and local stakeholders,
as well as civil society are a key component in creating relevant bioeconomy experts and initiatives at
all scales across Europe (Bioregions, 2024). It is important to note that these interactions tend to
primarily occur at a regional level (De Besi and McCormick, 2015). Therefore, the regional aspect of
the bioeconomy plays a critical role in the development of innovation in a sustainable manner. This is
accomplished through the establishment of networks and clusters (ibid) for the sharing of expertise,
good practices, and experiences.

Regions have their own capacities with regards to institutions, industries and agriculture, and
are highly contextualised, providing the opportunity for inter-regional (international and national)
collaboration (de Besi and McCormick, 2015). These collaborations aim to encourage coherence and
innovation (ibid). Regional collaboration can be used as an instrument to leverage regional
specialisations and strengths, as well as contexts to facilitate the sharing of good practice and address
common challenges (ibid), it is important to note that collaboration and exchanges between
similar/comparable regions enhances replicability and scalability of good practice and policy.

The success of the bioeconomy depends on effective collaboration among various sectors
involving biological resources, including agriculture, marine, forestry, innovation, chemical
production, energy, and biotechnology (Devaney and Henchion, 2017). As a result of Ireland's
abundant natural capital, rapid growth of biomass, as well as its strong competitive agri-food sector,
it is in a unique position to take full advantage of the opportunities presented by the bioeconomy
(ibid). Due to the wide range of Ireland’s renewable resources, as well as the multitude of sectors
involved, the bioeconomy is extremely complex from the perspective of policy. Its growth and
progress needs to be shaped by this diverse and complex policy implemented at local, regional and
national scales.

At present, Ireland does not have a specific regional strategy for the bioeconomy. In response
to the EU Bioeconomy Strategy (2018), and in line with commitment to the UN Sustainable
Development Goals for 2030, the European Green Deal, and Farm to Fork Strategy Ireland has
developed a National Policy Statement on the Bioeconomy (2023-2050), Bioeconomy Action Plan
(2023-2025) and a Whole of Government Circular Economy Strategy (2022-2023). In the absence of a
regional strategy, this report aims to consider how regional strategies are implemented in Europe,
with the view that such strategies play an important role in achieving a more spatialised and
specialised approach. It is also considered how partnerships between various sectors, primary
producers, and research institutions contribute to innovation within the bioeconomy landscape in the
attempt to optimise the use of biomass. It is the contention of this report that regional strategies are

important for determining the desired path and allocation of resources to appropriate areas, as well



as identifying relevant stakeholders (Losacker et al., 2023). The impact of regional strategies are
significant in shaping both current and future priorities of the bioeconomy because they enable
localised innovation, resource optimisation, and tailored policy implementation (ibid). This also
enables local innovation and resource optimisation to be aligned with national policies and global

sustainability goals (ibid).

1.3 Ambition and Trends in European Regional Policy

European bioeconomy policy emphasises the importance of regional contexts in fostering sustainable
and circular bioeconomy systems (Szarka et al., 2021) which aim to promote economic growth,
competitiveness, and foster innovation across regions, whilst mitigating negative impacts on
ecological systems and resources (Befort, 2023). These strategies aim to balance food security,
renewable resource use, recycling, and environmental protection (Jafari et al., 2023). Regional
bioeconomy strategies are designed to leverage local resources, coordinate stakeholders, and develop
innovation within specific regional contexts, often focusing on regional actor engagement across the
multiple value chains (ibid). Bioeconomy strategy in Europe plans to boost local economic growth,
predominately in rural areas, through the promotion of sustainable regional economies (Albrecht et
al., 2021) with the objective of promoting rural development. From a practitioner perspective, the
bioeconomy represents the potential for agricultural modernisation, transformation, and renewed
rural economic development (Morales, 2022), where regional policies are envisioned as the driving
force of green investment that is intended to shape a regional roadmap for the bioeconomy to achieve
decarbonisation (Kirs et al., 2021), thereby contributing to the target of carbon neutrality by 2050.

A fundamental objective of European regional strategy is the formulation of a smart
specialisation approach which aligns with distinct regional characteristics to foster bio-based value
chain development and the generation of new business and employment models (Kangas and
Ryynanen, 2022). According to Kogut-Jaworska and Ociepa-Kicinska (2023), smart specialisation
programmes can serve as a complementary approach to existing regional innovation strategy,
positively impacting the local economy. The implementation of smart specialisation also aims to
identify promising investment areas, optimise resource allocation, and promote strategic
development through multilateral interaction to unlock economic potential and stimulate innovation
at the regional level (Kangas and Ryynanen, 2022). The advancement of the bioeconomy is considered
crucial for transitioning toward a post-fossil fuel future. Regional bioeconomy hubs play an important
role in this transition by bringing together stakeholders from policy making bodies or agencies,

educational institutions, industries, as well as civil society organisations in order to coordinate



strategic pathways for regional bioeconomy growth (Szarka et al., 2021). In this respect, some of the
most advanced bioeconomy infrastructures in Europe tend to rely heavily on collaboration dynamics,
which refers to the interactions, coordination, and exchange of knowledge between primary
producers, stakeholders, and various sectors, enabling the establishment of networks and
partnerships that foster innovation, knowledge dissemination, and the integration of bio-based
solutions into the bioeconomy (Faslino et al., 2023).

Understanding local contexts and narratives is crucial to the interpretation of different regions
and how bioeconomy policy should be implemented to harness the unique spatial characteristics of
differentiated territories (Morales, 2022). Recognising these differences helps to understand how
policies unfold in diverse ways across regions, enabling practitioners to effectively interpret and
implement bioeconomy strategies within specific spatial contexts (ibid). By understanding the regional
context, a more context-specific approach to the bioeconomy can be developed so that progress is
aligned with specific socio-spatial conditions that promote inclusivity, plurality, and economic growth
(ibid). This is important because once regional difference is characterised and understood, this allows
for the appropriate identification of various stands of transferable policy which can then be

transmitted cross-regionally in both national and international contexts.

2. ldentification of Case Study Regions

The following section provides the rationale for the identification of three European case study regions
in order to analyse how various strands of policy can be transferred to the Irish context. The approach

for case study selection focuses on regional contexts analogous to rural Ireland.

2.1 Approach

The selection process was based on cross-national investigation, whereby preliminary research was
conducted across all EU Member States on the basis of agricultural profile, climate and natural capital
profile, and regional policy investigation. First, countries/regions were identified where on the basis
of whether or not they had a dedicated regional bioeconomy strategy. Second, regions/countries with
analogous agricultural, climate, and natural capital profiles to that of Ireland to allow for the potential
for policy transfer. Based on this approach case study regions were identified in Germany, France, and
Belgium. Figure 2 shows the approach for selecting the case study regions derived from de Almeida

(2024).



Figure 2: Modified Version of Selected Criteria for Case Study Regions (Source — de Almeida)
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2.2 Regional Bioeconomy Strategies

Figure 3 illustrates the extent to which counties have prioritised regional bioeconomy strategy.



Figure 3: Regions with strategies related to the bioeconomy-EU 2022 (Source: Haarich and Kirchmayr-Novak

2023; 6)
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Figure 3 shows that Finland, Sweden, Germany, Denmark, Latvia, Romania, Italy, France, Spain,
Belgium, Denmark, the Netherlands and Slovakia have all developed dedicated regional bioeconomy
strategies. For the present analysis, these regional strategies were cross-referenced with agricultural,
climate and natural capital profiles of European countries (described below) in order to ascertain the
most suitable candidates for case study selection. In respect to agricultural profile, Finland, Latvia,
Romania, Italy, Spain, Denmark and Slovakia exhibited high proportions of crop specialist farm
systems. This was considered dissimilar to Ireland’s predominantly livestock-based system and thus
these nations were excluded from selection. Of the remaining regional strategies under consideration,
Sweden had a dissimilar climate and natural capital profile to Ireland and thus was excluded from

selection. Denmark was also excluded from selection due to a relatively high proportion of crop



specialist farming typology but also due to the inaccessibility of its regional strategy for Middle Jutland
relative to other candidate nations. As such, it was considered that Germany, France and Belgium
were the most suitable case study locations for analysis. Before investigating regional policy in these
jurisdictions it is important to consider the agricultural, climate and natural capital profiles of case

study locations as previously referenced.

2.3 Agricultural Profiles

Figure 4 shows the total share of farming type in Europe as of 2020.

Figure 4: Utilised Agricultural Area (Source: Eurostat, 2020)
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According to Figure 4 many Eastern European and Mediterranean countries had high proportions of
crop specialist farms as of 2020, whilst North-West European countries such as Ireland, the

Netherlands, Belgium, and Luxemburg had high proportions of livestock specialist farms. Other North-



West European countries such as Germany, Denmark, France, and Sweden exhibited high proportions

of crop and livestock specialist farming.

According to Eurostat’s (2023) statistics on EU agriculture, approximately 9.1 million farms were
recorded in 2020. In respect to land use, 1.55 million km? of land was used for agriculture (+38%)

across the total EU land area.

Figure 5 shows the percentage of land that belongs to farms according to type.

Figure 5: Land belonging to farms by type of land (% share on total land area, 2020) (Source: Eurostat, 2022)
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As Figure 5 illustrates, the EU landscape is dominated by agriculture, with Ireland exhibiting the
highest proportion (£72%), followed by Denmark (£63%), Romania (+55%), Netherlands (£53), Poland
(£48%), Germany (+47), France (£45%), Italy (+42), Latvia (£31%), Finland (+7.5%), and Sweden (+7.4)
(Eurostat, 2023).

2.4 Ireland

The Irish agricultural industry is predominately centred around specialist cattle (beef) and sheep
production, followed by specialist dairying, and to a lesser extent general field crops and cattle-
dairying, rearing and fattening. Figure 6 illustrates the main Irish farm types according to Eurostat

(2020).



Figure 6: Farm type in Ireland (Eurostat, 2020)*
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Figure 6 shows that most dominant farm type in Ireland as of 2020 was, by far, specialist cattle-rearing
(56.55%), followed by sheep, goats, and grazing livestock (17.97%), specialist dairying (11.76%), and
general field cropping (6.82%).

2.5 Germany

Germany has a diverse agricultural landscape, with different regions specialising in various crops and
livestock. The country has a significant portion of its agriculture dedicated to arable farming (general
field cropping, 29.61%) (Britannica, 2024), and also has a strong dairy industry, being the largest milk
producer in the European Union (Orth, 2019). Organic farming accounts for more than 10% of all
agricultural holdings in the country (ibid). Figure 7 illustrates the percentages of farm types in Germany

as of 2020.

! Figure 6 was generated by the author based on statistics from Eurostat (2020).




Figure 7: Farm type in Germany (Eurostat, 2020) (Chart by de Almeida)
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Figure 7 illustrates that the predominate farm types in 2020 included general field cropping (29.61%),
specialist dairying (19.62%), specialist cattle-rearing (14.29%), specialist vineyards (5.33%), and
specialist pig farming (5.26%), followed by sheep, goats and grazing livestock (5.26%).



2.6 France

The main types of farming in France are arable and livestock farming. Arable farming dominates in the
northern and western regions (Britannica, 2024), while livestock farming, particularly cattle raising,

occurs in most areas (ibid). Figure 7 shows dominate farm types in France as of 2020.

Figure 8: Farm type in France (Eurostat, 2020) (Chart by de Almeida)
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Figure 8 illustrates that in 2020 the most common farming type was specialist cereals, oilseed, and
protein crop (17.59%), followed by specialist vineyards (15.11%), specialist cattle rearing (13.58%),
general field cropping (12.56%), specialist dairying (9.10%), and sheep, goats, and other grazing
livestock (5.83%).



2.7 Belgium

Belgium’s agricultural landscape is mainly livestock farming and crop production. Figure 9 illustrates

the percentage of farm types found in Belgium as of 2020.

Figure 9: Farm type in Belgium (Eurostat, 2020) (Chart by de Almeida)
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Figure 9 shows that general field cropping (28.82%) was the dominate type of farm holding in 2020,
followed by specialist cattle-rearing (15.26%), specialist dairying (11.40%), cattle-dairying (6.31%),
specialist horticulture (6.06%), and specialist pig production (5.98%).

In summation, compared to other EU nations, Germany, France and Belgium exhibit relatively
analogous agriculture profiles to Ireland. They all have high proportions of livestock farming, though
Ireland’s cattle specialist typologies far outnumber respective case studies, while general field
cropping typologies are far fewer. Nevertheless, as intimated, this disparity is more apparent across

other EU nations.



2.8 Climate

Figure 107 illustrates the primary climate scenarios present across the European continent as of
2002.

Figure 10: Map of Main Climate Types of Europe (Source: EEA, 2002, 19)
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The Figure shows that Ireland’s maritime temperate climate (type 4) is shared with the United

Kingdom, the majority of France, Belgium, northern Germany, the Netherlands, Denmark, and

western Norway.

2 https://www.eea.europa.eu/publications/report_2002_0524_154909
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2.9 Natural Capital Profiles

In respect to natural capital, the Biodiversity Information System for Europe 2019

(https://biodiversity.europa.eu/) states that agroecosystems comprising of croplands and grasslands

amount to approximately 47% of landcover in the EU. Such landcover important for biodiversity,
hosting approximately 50% of all species in the EU. Agrobiodiversity plays an important role in food
and agriculture, ensuring the resilience of food security and safeguarding against the uncertainties of
climate change. The natural capital profile of case study region relative to Ireland are illustrated in

Figure 11.

Figure 11: Ecosystems coverage of terrestrial territories: Ireland, Germany, France, and Belgium (Biodiversity

Information System for Europe, 2019) (Chart by de Almeida)
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Figure 11 shows the main types of ecosystem coverage in case study locations as of 2019. Ireland’s
ecosystem consisted of agroecosystems (ecosystems supporting food production and agriculture)
which constituted 67% of total land cover, followed by wetlands (14.5%), forests (10.9%), urban areas

(3.4%) and heathlands (2.3%) (https://biodiversity.europa.eu/). In Germany, agroecosystems

accounted for 55% of total landcover, followed by forests (32.4%), urban areas (10.4%), heathlands
(0.7%) and wetlands (0.3%) (ibid). France’s ecosystem consisted of agroecosystems (56.2%), followed
by forests (32.1%), urban areas (6.7%), heathlands (4.3%), and wetlands (0.1%). Finally,
agroecosystems in Belgium accounted for 54.7% of total landcover, followed by forests (24%), urban
areas (19.9%), heathlands (0.6%) and wetlands (0.2%) (ibid). It is notable that Ireland exhibited the
highest percentage of agroecosystem coverage as well as the highest percentage of wetland. On the
contrary Ireland also exhibited the lowest coverage of forestry as well as urban areas. Germany and
France exhibited the highest percentage of forestry coverage, with Belgium exhibiting the highest

extent of urban area.
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3. Introduction to Bioeconomy Policy in Case Study Locations

As previously discussed, Germany, France and Belgium have dedicated regional policy frameworks in
place (Haarich and Kirchmayr-Novak, 2022). German strategy encompasses several regions such as
Frankfurt Rhein Main, Hessen, Bayern/Bavaria, Baden-Wiirttemberg, Sachsen-Anhalt, Weser-Ems,
and Brandenburg. Similarly in France, the Hauts-de-France, Grand Est, and Pays de la Loire regions
have developed dedicated bioeconomy strategies. While in Belgium, the Flemish (Vlaams Gewest)

region has a dedicated strategy.

3.1 Germany

Germany's first national bioeconomy strategy was published in 2010 and focused on fostering
research and innovation and based on five key action areas, including: 1) securing global food supplies;
2) making industrial production more sustainable; 3) developing biomass-based energy carriers; 4)
expanding bio-based materials and products; and 5) preserving biodiversity (Federal Ministry of
Education and Research (BMBF), 2010). The strategy was updated in 2020, and focused on four
strategic areas including: 1) promoting bio-based innovations; 2) ensuring sustainability in the
bioeconomy; 3) strengthening Germany as a leader in bioeconomy research and innovation; and 4)
fostering international collaboration in the bioeconomy. The German bioeconomy policy framework
offers diverse approaches across the country's regions. While some states have developed
comprehensive strategies with specific measures and proposals to drive innovation in the field, others
have integrated bioeconomy priorities within broader green or sustainability frameworks (Haarich and
Kirchmayr-Novak, 2022). Even regions without dedicated strategies often support bioeconomy
clusters and networks, although the impact of these softer measures may be limited (ibid). This is
because without a dedicated strategy, these measures lack the overarching guidance and specific
objectives necessary to align actions across sectors and stakeholders, with informal collaboration and

minimal funding unable to drive large-scale innovation.



Figure. 12 illustrates the extent of bioeconomy-related strategy in Germany according to the EC

Bioeconomy Strategy Development in EU Regions report (2022).

Figure 12: Bioeconomy-related strategy Germany (Haarich and Kirchmayr-Novak, 2022)
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As illustrated in Figure 12, there are 17 regional strategies orientated towards bioeconomy
development in some respect. Of these, 7 are fully dedicated bioeconomy strategies, while 10 have
bioeconomy topics embedded within broader frameworks (ibid). However, amongst the latter group,
only 2 feature the bioeconomy as a key priority, with bioeconomy development playing a minor role

in the remaining 8 strategies (ibid).

The NUTS 23 Weser-Ems region stands out as a leader in bioeconomy development, particularly in the
agricultural sector (ibid). This is due to the region's early adoption of strategic bioeconomy
development and the publication of a dedicated strategy in 2015 (ibid). Since then, relevant
institutions in Weser-Ems remain active, such as the Bioeconomy Strategy Council Weser-Ems (ibid).

Nevertheless, the regional strategy has not been updated since its initial publication in 2015 (ibid).

3.2 France

France has had a national bioeconomy strategy in place since 2017. The strategy includes an action
plan comprising 49 actions across 5 key areas including: 1) strengthening the sustainable supply of
biological resources; 2) encouraging demand for bio-based products and services; 3) improving the
sustainability and circularity of bioeconomy systems; 4) reinforcing regional and territorial dynamics;
and 5) boosting research, innovation, and investment in the bioeconomy (Ministere de I'Agriculture
et de I'Alimentation, 2017). Furthermore, 18 French regions were found to have bioeconomy-relevant

strategies, with 3 of these being exclusively dedicated to bioeconomy development (ibid). At the

3 NUTS 0: national boundaries; NUTS 1: major socio-economic regions; NUTS: basic regions for the application of regional policies;
NUTS 3: small regions for specific diagnoses.



regional level, the bioeconomy is integrated into 2 mandatory policy schemes, namely the Economic
Development Strategy for Innovation and Internationalisation, and the regional circular economy
strategy (ibid). Additionally, numerous regions across France have developed biomass-focused
strategies related to agriculture, organic waste management, or forestry. (ibid). Figure. 13 illustrates
the extent of bioeconomy-related strategy in France according to the EC Bioeconomy Strategy

Development in EU Regions report (2022).

Figure 13: Bioeconomy-related strategy France (Haarich and Kirchmayr-Novak, 2022)
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Bioeconomy strategy in France typically relates to biomass utilisation and energy (ibid). The most
active regions are Grand Est and Pays de la Loire, were Pays de la Loire has developed a bioeconomy

strategy as part of Interreg Project (ibid).

3.3 Belgium

Belgium does not have a national bioeconomy strategy, as bioeconomy policy is handled at the
regional level due to the country's decentralised governance structure. Each of Belgium's three
regions, Flanders, Wallonia, and the Brussels-Capital Region, has developed its own bioeconomy-
related strategy. Flanders published its first regional bioeconomy strategy in 2013, making it one of
the first regions in Europe to adopt a dedicated bioeconomy strategy (Government of Flanders, 2013).
Wallonia focuses on bioeconomy as part of broader strategies such as circular economy and
agricultural plans, but no dedicated bioeconomy strategy has been published to date (Walloon
Government, 2020). While the Brussels-Capital Region addresses bioeconomy through sectoral plans
like waste management and climate strategies with no dedicated bioeconomy strategy published to
date (Brussels Government, 2016). According to Haarich and Kirchmayr-Novak (2022) there are
approximately 15 strategies in Belgium related to the bioeconomy (see Figure 14), with 3 fully

dedicated to the bioeconomy and all in the Flanders region. Figure. 14 illustrates the extent of



bioeconomy-related strategy in Belgium according to the EC Bioeconomy Strategy Developmentin EU

Regions report (2022).

Figure 14: Bioeconomy-related strategy Belgium (Haarich and Kirchmayr-Novak, 2022)
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In the Belgian region of Wallonia, there are 5 strategic frameworks related to the bioeconomy (ibid).
These include the Development Plan for Biological Production in Wallonia, which considers the
bioeconomy as a key priority (ibid). However, the remaining 4 strategies only address the bioeconomy
in a very minor way, with a greater focus on the circular economy, as well as biomass and biofuel-
based energy generation (ibid). The Brussels-Capital Region has published 3 bioeconomy-related
programs. However, due to its densely populated and predominantly urban character, the region faces
limitations in terms of primary production capabilities (ibid). Brussels Smart Specialisation Strategy
(53) emphasises the optimisation of resource utilisation in both food systems and waste management
(ibid). The bioeconomy is linked to these priorities through opportunities in biowaste valorisation and

the optimisation of energy processes within food production and distribution (ibid).

4. General Policy Overview

4.1 Germany

Table 1 outlines the most relevant national and regional policy documents relating to the bioeconomy

in Germany.
Table 1: Bioeconomy Strategies and Related Government Strategies (Germany)
Policy Administration | Date Level Main Objective/Aim
Document
National BMBF* 2010 | National | To promote Germany as a global dynamic
Research research & innovation centre for biobased
Strategy products, energy, process, & services, as well
as meet Germany’s responsibility for global

4 Federal Ministry of Education and Research (BMBF)



accelerating
the
bioeconomy
in the

Management &
Technology AG;
DECHEMA e.V.

Bioeconomy nutrition, the protection of resources, the
2030 climate & environment (BMBF, 2010, p.3).
National BMEL® 2013 | National | The aim is to create bioeconomic solutions
Policy that support sustainability, recognise and
Strategy harness the potential of the bioeconomy
Bioeconomy within ecological constraints®. The goals
include expanding and using biological
knowledge, moving industry's resource base
towards sustainability, and further
solidifying Germany's position as a leading
bioeconomy innovation hub (BMEL, 2013
p.12).
Sustainable Min. of 2020 | Regional | Aims to strengthen a sustainable
Bioeconomy | Agriculture, bioeconomy in Brandenburg, through the
in Environment & cooperation of relevant public
Brandenburg | Climate administration departments, as well as
Protection promote knowledge transfer from research
to practice, and establish networks of actors
to develop new bioeconomic value chains
(Rupp et al., 2020, p.6).
Bioeconomy | Min. of 2021 | Regional | The aim is to support the state of Saxony-
as a driver of | Education & Anhalt in achieving its sustainability goals,
value Economy; State particularly in developing rural areas,
creation and | Chancellery & meeting climate protection targets,
innovation: Min. of Culture strengthening the job market, and securing
Saxony- of the State of the future of its key economic pillars. This
Anhalt Saxony-Anhalt; will be done by turning the Central German
Metropolitan mining region into a European model for the
Region of bioeconomy by 2030 (Mayers et al., 2021,
Central p.13).
Germany
Management
Bioeconomy | Min. Economic | 2017 | Regional | Hesse as a leading biotechnology region with
in Hesse on Affairs, Energy, strong scientific institutions and sectors in
the pathway | Transport and the bioeconomy. The strategy aims to
to the Regional strengthen the Hessian bioeconomy as a
economic Development global competitor through innovative
form of the industrial parks, the region’s position as a
future communication and sales hubs, as well as
existing research and teaching infrastructure
(DECHEMA e.V & KADIB Kircher Advice in
Bioeconomy, 2017, p.9).
BioBall- BMBF; Provadis | 2021 | Regional | The position paper’s main objective is to
position School of status of the metropolitan region and
paper, International unpacks the aim to achieve a circular

bioeconomy in the region (AndreeRen et al.,
2021, p.6).

5 Federal Ministry of Food and Agriculture (BMEL)
8 Boundaries or constraints imposed by the natural environment on human activities and economic growth



https://knowledge4policy.ec.europa.eu/sites/default/files/bioeconomy_2030_germany.pdf
https://www.bmel.de/SharedDocs/Downloads/EN/Publications/national-bioeconomy-strategy.pdf?__blob=publicationFile&v=2
https://www.bmel.de/SharedDocs/Downloads/EN/Publications/national-bioeconomy-strategy.pdf?__blob=publicationFile&v=2
https://mluk.brandenburg.de/sixcms/media.php/9/Nachhaltige-Biooekonomie.pdf
file:///C:/Users/ndesh/Downloads/010621_biooekonomie-strategiepapier.pdf
file:///C:/Users/ndesh/Downloads/010621_biooekonomie-strategiepapier.pdf
https://redaktion.hessen-agentur.de/publication/2021/3317_biokonomie_in_hessen_final_screen.pdf
https://redaktion.hessen-agentur.de/publication/2021/3317_biokonomie_in_hessen_final_screen.pdf
https://biooekonomie-metropolregion.de/bioball/uploads/publications/bioball/Positionspapier_BioBall_Beschleunigung_der_Biooekonomie_in_der_Metropolregion_FrankfurtRheinMain_2021-10-15.pdf
https://biooekonomie-metropolregion.de/bioball/uploads/publications/bioball/Positionspapier_BioBall_Beschleunigung_der_Biooekonomie_in_der_Metropolregion_FrankfurtRheinMain_2021-10-15.pdf

metropolitan

area of

Frankfurt

Rhein Main

Bioeconomy | Bavarian State 2020 | Regional | The strategy is meant to address key players

strategy in Government such as society, administration and politics,

Bavaria: agriculture and forestry, and industry and

Future science to actively develop the

bioeconomy transformation towards a successful

Bavaria bioeconomy through the implementation of
50 measures, enclosed in the document
(Bavarian State Government, 2020, p.5).

Federal Min. of the 2019 | Regional | To advance and encourage the utilisation of

strategy Environment, renewable raw materials to protect natural

sustainable Climate resources and promote the region as an

bioeconomy | Protection & economic/business location (Ministry of the

Baden- the Energy Environment, Climate Protection and the

Wirttemberg | Sector Energy Sector & Ministry of Rural Affairs and
Consumer Protection, 2019, p.11).

Masterplan Strategy Council | 2015 | Regional | The regional master plan forms as a

Bioeconomy | Bioeconomy guideline for innovation-orientated

2020 Weser- | Weser-Ems bioeconomy development in Weser-Ems

Ems (Strategy Council for Bioeconomy Weser-
Ems, 2015, p.9).

Circular Fraunhofer 2023 | National | To explore the viability of a circular

Bioeconomy | Strategic bioeconomy from a scientific and technical

for Germany: | Research Field perspective to create a roadmap for the

Roadmap Bioeconomy implementation of the bioeconomy across
Germany (Buller et al., 2023, p.6).

Arable BMEL 2021 | National | The goal to transition the highly productive

Farming model of arable farming in Germany towards

Strategy an approach that reconciles the diverse
requirements of society and offers a
sustainable outlook for the agricultural
industry (BMEL, 2021, p.16).

Climate BMUB’ 2016 | National | The Climate Action Plan outlines a

Protection framework to guide action across diverse

Plan 2050 sectors, including energy, buildings,
transportation, trade and industry,
agriculture, and forestry, in order to meet
our national climate objectives in
accordance with the Paris Agreement
(BMUB, 2016, p.6).

Forest BMEL 2021 | National | Aims to establish a sustainable equilibrium,

Strategy tailored to future needs, between the

2050 increasing demands placed on forests and

their long-term viability. This approach is
grounded in the equal consideration of the

7 Federal Ministry for the Environment, Nature Conservation, Building and Nuclear Safety (BMUB)



https://www.stmwi.bayern.de/fileadmin/user_upload/stmwi/publikationen/pdf/2021-02-15_FutureBioeconomyBavaria_BF_2020_02_15.pdf
https://um.baden-wuerttemberg.de/fileadmin/redaktion/m-um/intern/Dateien/documents/Bioeconomy-strategy-barrierefrei.pdf
https://um.baden-wuerttemberg.de/fileadmin/redaktion/m-um/intern/Dateien/documents/Bioeconomy-strategy-barrierefrei.pdf
https://um.baden-wuerttemberg.de/fileadmin/redaktion/m-um/intern/Dateien/documents/Bioeconomy-strategy-barrierefrei.pdf
https://um.baden-wuerttemberg.de/fileadmin/redaktion/m-um/intern/Dateien/documents/Bioeconomy-strategy-barrierefrei.pdf
https://www.li-food.de/fileadmin/user_upload/Dateien/Downloads/Masterplan_Biooekonomie.pdf
https://www.li-food.de/fileadmin/user_upload/Dateien/Downloads/Masterplan_Biooekonomie.pdf
https://d.docs.live.net/9eb9e806a787076c/Desktop/July%202024/Roadmap-Circular-Bioeconomy-for-Germany%20(3).pdf
https://www.bmel.de/SharedDocs/Downloads/EN/Publications/ackerbaustrategie-en.pdf?__blob=publicationFile&v=6
https://www.bmuv.de/fileadmin/Daten_BMU/Pools/Broschueren/klimaschutzplan_2050_en_bf.pdf

three pillars of sustainability (BMEL, 2021
p.8).

The development of bioeconomy policies across different levels and regions in Germany reflects a
combination of national and regional objectives tailored to the specific needs of each administration.
At the national level, the National Research Strategy Bioeconomy 2030 (BMBF, 2010) and the ‘National
Policy Strategy Bioeconomy (BMEL, 2013) initiated foundational frameworks for a biobased economy.
The former emphasized Germany's global leadership in research and innovation, focusing on biobased
products, energy, and processes while addressing global challenges like climate change and resource
protection. The latter shifted slightly towards integrating ecological constraints and sustainability into
bioeconomic solutions, aiming to consolidate Germany’s position as a bioeconomy innovation hub.
Regional initiatives further diversified bioeconomy development. For example, Brandenburg’s 2020
strategy targeted sustainable practices by promoting knowledge transfer and fostering networks to
create new bioeconomic value chains. Saxony-Anhalt’'s 2021 approach focused on regional
sustainability, targeting rural development and job market improvements while aiming to position its
mining region as a European bioeconomy model by 2030. In Hesse, the 2017 strategy highlighted its
strength in biotechnology, using existing infrastructure and industrial parks to solidify its global
competitiveness. Similarly, the BioBall position paper (2021) in Frankfurt Rhein-Main prioritized a
circular bioeconomy, emphasizing resource efficiency in a metropolitan context. Bavaria's 2020
strategy addressed transformation comprehensively through 50 specific measures targeting key
societal and economic stakeholders. Baden-Wirttemberg's 2019 strategy aimed at renewable
resource utilization while promoting the region's economic and environmental leadership. Weser-
Ems’s 2015 master plan offered a regional innovation-oriented roadmap for bioeconomy
development, emphasizing sustainability and local engagement. Later strategies like the Circular
Bioeconomy for Germany: Roadmap (2023) outlined national frameworks to advance circular
bioeconomy scientifically and technically, aligning with climate and sustainability objectives.
Complementary policies like the Arable Farming Strategy (2021), Climate Protection Plan 2050 (2016),
and Forest Strategy 2050 (2021) integrated bioeconomy themes into agriculture, climate action, and
forestry, ensuring coherence with broader national sustainability goals. This array of policies
demonstrates a blend of overarching national goals with tailored regional approaches, balancing

innovation, sustainability, and specific local needs in the pursuit of a bioeconomy transition.

According to Hildebrandt et al. (2020) German bioeconomy strategy seeks to achieve sustainable and
innovative conversion and utilisation of biomass resources to produce adequate and high-quality food
and feed, as well as high-value-added products, concurrently ensuring resource conservation, fossil

fuel decoupling, and food security towards a sustainable bioeconomy. Initiatives like the Leibniz


https://www.bmel.de/SharedDocs/Downloads/EN/Publications/ForestStrategy2020.pdf?__blob=publicationFile&v=4
https://www.bmel.de/SharedDocs/Downloads/EN/Publications/ForestStrategy2020.pdf?__blob=publicationFile&v=4

Innovation Farm for Sustainable Bioeconomy have sought to integrate research, industry, and farming
communities to develop holistic approaches for sustainable agriculture, bio-based materials
production, and climate adaptation (Jafari et al., 2023). According to Lihmann and Vogelpohl (2023),
the analysis of Germany's bioeconomy begins with the initial political strategies developed in the late
2000s. The concept of "knowledge-based bioeconomy" (KBBE) and advancements at European and
OECD levels led to the establishment of the German Bioeconomy Council in 2009, followed by the
introduction of the National Research Strategy for Bioeconomy" by the Federal Ministry of Education
and Research in 2010 (Lihmann and Vogelpohl, 2023). Germany's bioeconomy plans are
predominantly advanced through research programs and various initiatives across different policy
levels (ibid). This progression was influenced by two consecutive strategies, the Federal Ministry of
Food and Agriculture’s (BMEL) "National Policy Strategy on Bioeconomy" in 2014, followed by a joint
“National Bioeconomy Strategy” developed by the Federal Ministry of Education and Research (BMBF)
in 2020 (ibid). The transition towards a sustainable regional bioeconomy is exemplified in the
Rheinisches Revier case, where the phasing-out of coal power has presented the opportunity to
develop and implement key structural and institutional frameworks, while accounting for the
underlying socio-technical dynamics involved (Venghaus et al., 2024; Siekmann and Venghaus, 2024).
These included the establishment of a regional transformation council consisting of a multi-
stakeholder body involving government, industry, civil society, and academic representatives to
oversee and guide the transition process; coordination between regional policies and broader
frameworks such as Germany’s Sustainable Development Strategy and the EU’s bioeconomy goals;
the development of innovation hubs and clusters focusing on bio-based industries, renewable energy,
and technology transfer to replace the economic void left by coal; infrastructure modernisation
including investment in biorefineries, renewable energy facilities, and transport systems to support
the bioeconomy; funding for structural change including allocations from Germany's "Structural
Strengthening Act" (Strukturstarkungsgesetz) and EU Just Transition funds, aimed at supporting
regions affected by the coal exit; grants and subsidies for businesses and research initiatives targeting
bioeconomy sectors such as bio-based materials, sustainable agriculture, and forestry; regional
bioeconomy networks including platforms for collaboration among research institutions, universities,
and industry stakeholders to foster innovation and knowledge exchange; educational programs and
reskilling initiatives including training programs for former coal industry workers to prepare them for
employment in emerging bio-based sectors; socio-economic planning including stakeholder-inclusive
decision-making processes, mechanisms to incorporate public input, ensuring local communities'
needs and concerns are addressed; strategies to balance technological innovation with societal

acceptance, promoting a fair distribution of benefits from the bioeconomy; and monitoring and



evaluation processes including indicators and milestones to monitor progress. (Venghaus et al., 2024;

Siekmann and Venghaus, 2024).

Germany's overall regional bioeconomy approach tends to focus on enhancing crop productivity,
establishing bioeconomy hubs, integrating innovative technologies in the chemical sector, wood
industry, and creating living labs for interdisciplinary research (Federal Ministry of Food and
Agriculture, 2013). Emphasis has been placed on achieving socially accepted and environmentally
friendly practices (Szarka et al., 2021; Lihmann and Vogelpohl, 2023; Hildebrandt et al., 2020).
However, despite progress, challenges remain in integrating bioeconomy practices to achieve socio-
ecological transformation within Germany (Szarka et al., 2021). The challenges in Germany's transition
toward a sustainable bioeconomy revolve around reconciling fragmented data systems, balancing
resource allocation across competing sectors, reducing dependency on imports, addressing market
and policy misalighments, and overcoming technological and institutional barriers (ibid). These issues
underscore the complexity of achieving an integrated socio-ecological transformation within the
bioeconomy framework. According to Liihmann and Vogelpohl (2023) the bioeconomy in Germany
has remained a largely abstract concept with limited public recognition and minimal integration into
broader societal discourses. Attempts to involve civil society and broaden participation have been
critiqued as superficial, with decision-making power and influence remaining concentrated within the
original triple-helix coalition of government, industry, and research (ibid). Lihmann & Vogelpohl
(2023) suggest that the practical outcomes of the bioeconomy have been modest, with little evidence
of significant transformation in economic or societal structures. For instance, while considerable
research funding has been allocated, the results have been skewed towards technological innovation
and economic growth, rather than achieving the broader ecological and social goals originally
envisioned (ibid). Ultimately, Lihmann and Vogelpohl (2023) argue that the bioeconomy, while
partially successful in advancing the agendas of specific stakeholders and securing funding, has largely
failed as a transformative political project. Its reliance on a neoliberal growth-oriented framework,
combined with a lack of meaningful societal engagement and concrete impacts, highlights the

disconnect between its lofty aspirations and real-world implementation (ibid).



4.2 France

Table 2 outlines relevant national and regional strategy documents relating to the bioeconomy.

Table 2: Bioeconomy Strategies and Related Government Strategies (France)

Policy
Document

Administration

Date

Level

Main Objective/Aim

Bioeconomy
Strategy
France

for

MEIN; MAAF;
MEDDE; MESR®

2016

National

The primary objective is to address socio-
economic and environmental concerns
through a systems-based approach. This
encompasses all aspects of bioresource
production, distribution, and processing, as
well as the valorisation of products and the
associated solutions, while also ensuring
the preservation of regional ecosystems.
The French vision for the bioeconomy
places human beings and citizens at the
core of its approach (MAAF, 2016, p.4)

Bioeconomy
Action
2018-2020

Plan

MEIN; MAAF;
MEDDE; MESR

2018

National

The action plan outlines five key areas to
implement the bioeconomy strategy:
expanding knowledge, raising public
awareness, aligning supply and demand,
and promoting sustainable bioresource
production and processing (MAAF, 2018

p.2).

Pays de la Loire
bio-based
circular
economy action
plan

BIOREGIO;
ADEME

2020

Regional

This action plan, part of the BIOREGIO
project under the INTERREG Europe
Program, outlines four main steps to boost
the bio-based circular economy in Pays de
la Loire. These steps are improving
communication and awareness with real-
world examples, updating the Regional Call
for Projects to better support bio-based
initiatives, engaging key stakeholders to
enhance local coordination, and
conducting small-scale research to test
new solutions and innovations (BIOREGIO,
2020, p.2-3).

Masterplan
bioeconomy
Hauts-de-France

Hauts-de-
France
Chamber of
Agriculture;
Regional
Council of the
Hauts-de-
France

2018

Regional

Adopt more efficient production and
consumption methods, particularly those
that make better use of bioresources in
food markets, the creation of novel
molecules, products, materials, and energy
sources, serves as a significant strategy for
mitigating  global warming.  These
approaches also address the challenges of
energy  transition and ecological

8 Ministry of Economy, Industry, and Digital Technology (MEIN); Ministry of Food, Agriculture, and Forestry (MAAF); Ministry of Ecology, Sustainable
Development, and Energy (MEDDE); Ministry of National Education, Higher Education, and Research (MESR)
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https://projects2014-2020.interregeurope.eu/fileadmin/user_upload/tx_tevprojects/library/file_1576567323.pdf

sustainability, which are central to the
bioeconomy (Hauts-de-France region,

2018, p.19).

Make the Grand | la Région | 2020
Est region a | Grand Est
European leader
in bioeconomy -
the regional
strategy for

bioeconomy

Regional

The Grand Est Region is implementing a
strategy to enhance the growth and
competitiveness of businesses, with the
backing of all stakeholders to address
residents' basic needs, revitalise the
economy by creating jobs, innovation, and
added value, distribute value fairly across
value chains and regions, ensure resources
and stakeholders remain sustainable, and
use a holistic approach, considering the
unique characteristics of economic actors
and regions (la Région Grand Est, 2020,

p.4).

National MESR 2009
Strategy
Research

Innovation

for
and

National

Outlines key guidelines to enhance the
global development and competitiveness
of French research. It identifies three main
priorities: health, welfare, food, and
biotechnology in response to longer life
expectancies, emerging infectious
diseases, and changing lifestyles; tackling
the ‘"environmental emergency" and
advancing environmental technologies to
address the depletion of natural resources,
territorial disparities, climate change, and
the need for energy independence; and
focusing on information, communication,
and nanotechnology (MESR, 2009, p.11).

MEIN &
ADEME?®

National Waste 2016

Plan 2014-2020

National

Sets specific targets for reducing waste by
2020. These goals include a 7% per capita
reduction in household and economic
waste collected by public waste
management services, compared to 2010
levels, which was later increased to 10% by
the Energy Transition for Green Growth
Law of August 17th, 2015. Additionally, the
program aims to at least stabilize the
amount of waste generated by economic
activities, excluding construction and
demolition waste. For construction and
demolition waste, the law mandates at
least stabilization, with a focus on
achieving a reduction by 2020 (European
Environment Agency, 2016, p.2)

® French Environment and Energy Management agency (ADEME)



https://www.bioeconomie-hautsdefrance.fr/la-region-sengage/master-plan-bioeconomie/
https://www.bioeconomie-hautsdefrance.fr/la-region-sengage/master-plan-bioeconomie/
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The development of bioeconomy policies in France is characterised by a blend of national strategies
and regional action plans, addressing socio-economic and environmental concerns while promoting
sustainability and innovation. At the national level, the Bioeconomy Strategy for France (2016) adopts
a systems-based approach, focusing on the sustainable management of bioresources, their
processing, and valorisation, while emphasizing the preservation of ecosystems and placing citizens at
the centre of its strategy. This comprehensive framework is operationalized through the Bioeconomy
Action Plan 2018-2020, which prioritizes knowledge expansion, public engagement, and the alignment
of supply and demand for bioresources to facilitate sustainable production and processing. The
National Strategy for Research and Innovation (2009) complements these efforts by identifying
biotechnology, environmental technologies, and resource efficiency as key priorities to enhance
France’s global research competitiveness and address pressing challenges such as climate change and
energy independence. The National Waste Plan 2014-2020 aligns with the bioeconomy goals by
setting ambitious waste reduction targets and emphasizing the stabilization and eventual reduction
of waste generation, particularly in construction and economic activities. Regionally, the Pays de la
Loire bio-based circular economy action plan (2020) supports the bioeconomy through enhanced
communication, stakeholder engagement, and research-driven innovation, underlining the circular
economy's role in sustainable development. Similarly, the Masterplan Bioeconomy Hauts-de-France
(2018) focuses on efficient bioresource use in food, materials, and energy to support ecological
sustainability and energy transition, mitigating global warming. In the Grand Est region (2020), the
bioeconomy strategy aims to strengthen economic competitiveness, create jobs, and promote
innovation while ensuring sustainable resource use and equitable value distribution across regions.
These regional strategies emphasize localized solutions and stakeholder collaboration to meet
regional and national bioeconomy objectives effectively. Overall, France's bioeconomy development
reflects a coordinated approach to integrating sustainability, innovation, and economic growth

through national frameworks and region-specific strategies.

According to Journel et al. (2018) bioeconomy policy in France is characterised by its emphasis on
integrating sustainable biomass production and utilisation, particularly in agriculture, to drive
economic growth, innovation, and ecological preservation, while addressing the complementary
demands of food and non-food sectors within a systemic, stakeholder-driven approach. Policies focus
on innovative business models within the agri-food sector, emphasising circular economy principles
such as recycling, sustainable procurement, and industrial ecology in alignment with the French
Agency for the Environment and Ecological Transition's guidelines (Albrecht et al., 2021). In 2015, the
Paris Conference on Climate Change acknowledged the critical importance of global food security and

recognised the vulnerability of food production systems (Donner and de Vries, 2023). It stressed the



need for more resource-efficient and resilient production and consumption systems (ibid). This
agreement set the stage for France's Sustainable Development Strategy between 2015-2018 and the
law for Energy Transition and Green Growth (ibid). In addition, a national bioeconomy strategy aligned
with the European Commission Bioeconomy policy was published in 2017, followed by an action plan
in 2018 (ibid). According to Donner and de Vries (2023) France's cultural connection to localised food
production, exemplified by its protected designation of origin labelling system, informs its approach
to promoting regionally tailored methods for collecting bio-resources for both food and non-food
applications, supported by regionally driven public policies that emphasise sustainability and local

economic development.

4.3 Belgium

Table 3 outlines the most important regional policy documents and strategies related to Belgium’s

bioeconomy.
Table 3: Bioeconomy Strategies and Related Government Strategies (Belgium)

Policy Administration | Date Main Objective/Aim

Document

Bioeconomy | Flemish 2013 | The aim is to establish a bioeconomy that aligns

in Flanders Government with the earth's ecological and social limits by
integrating socio-economic development into a
smart, resource- and energy-efficient circular
system. This approach prioritises system
innovations that reduce energy and material use
and keep bio-based materials within closed-loop
cycles (Flemish Government, 2013, p.10).

Moonshot Catalisti & 2020 | The goal is to support innovation and transition in

Policy Flanders Flanders' industry toward a carbon-circular and

Innovation and carbon-smart approach. The Flemish refining,
Entrepreneurship chemical, and iron and steel sectors are key

targets due to their substantial CO, emissions
(Catalisti, 2020).

New Industry | Flemish 2011 | Designed to accelerate the transformation of

Policy®® Government industry both economically and socially. It seeks
to enhance competitiveness through a
productivity drive. Beyond traditional
automation, the NIP includes a broad range of
initiatives focused on knowledge intensification
through open innovation, efficient energy and
material use, new product-service combinations,

10 New Industrial Policy and Smart Specialisation Strategy (a general S3 strategy) exists in Flanders, but it is not specific to the bioeconomy. However still
important in the establishment of clusters and hubs within the bioeconomy.


https://publicaties.vlaanderen.be/view-file/13902
https://www.moonshotflanders.be/en/about-moonshot-ambition-action#:~:text=The%20Moonshot%20initiative%20seeks%20to%20support%20Flanders%E2%80%99%20industry,are%20the%20main%20target%20of%20the%20Moonshot%20initiative.

intelligent infrastructures, and smart
specialisations (Larosse, 2012, p.99-101).
Cluster Policy | Flemish 2016 | The cluster policy aims to unlock untapped
Government economic potential and boost competitiveness
among Flemish companies through active,
sustainable collaboration between stakeholders
(Flanders Innovation and Entrepreneurship,
2024).
Flemish The Flemish 2013 | The framework consists of two closely related
Climate Plan | Environment, sections: the Flemish Mitigation Plan (VMP) and
2013-2020 Nature, and the Flemish Adaptation Plan (VAP). The VMP aims
Energy to reduce greenhouse gas emissions in Flanders
Department between 2013 and 2020 to combat climate
change, while the VAP focuses on assessing
Flanders' vulnerability to climate change and
enhancing its ability to adapt to its impacts (Dept.
Environmental Policy for Energy, Climate and
Green Economy, 2013).
2nd Walloon | The Walloon 2016 | Adopted in 2016, it serves as a guide and action
Sustainable Government; plan to encourage initiative and ensure
Development | Service Public de consistency in promoting sustainable
Strategy Walloon development within the public policies of the
Walloon Region (Interreg, 2018, p.2).

The Bioeconomy in Flanders policy (2013) emphasises creating a resource-and energy-efficient circular
system that integrates socio-economic growth with ecological sustainability, focusing on reducing
energy and material consumption while maintaining closed-loop bio-based material cycles. The
Moonshot Policy (2020) advances Flanders' industrial transition toward carbon-smart and circular
processes, targeting high-emission sectors like refining and chemicals. The New Industry Policy (2011)
seeks to modernise Flemish industry through productivity enhancement, energy and material
efficiency, and knowledge-driven innovation. The Cluster Policy (2016) aims to boost competitiveness
through stakeholder collaboration and leveraging untapped economic potential. Meanwhile, the
Flemish Climate Plan 2013-2020 (2013) addresses both mitigation and adaptation to climate change,
aiming for greenhouse gas reductions and enhanced resilience. In Wallonia, the 2nd Walloon
Sustainable Development Strategy (2016) integrates sustainable development into public policy,
serving as a cohesive action plan to guide regional initiatives in sustainability and innovation. Together,
these policies highlight the region’s commitment to ecological, economic, and social dimensions of

bioeconomy development.

Belgium’s bioeconomy policy emphasises the use of renewable biological resources to produce food,
energy, and industrial goods (Allen et al., 2015). Its overarching aim aligns closely with the European
Union’s Green Deal objectives, which aim for climate neutrality by 2050 (European Commission,

2020). Along with the Netherlands, Belgium exhibits the highest density of biorefineries in Europe


https://shs.cairn.info/revue-reflets-et-perspectives-de-la-vie-economique-2012-1-page-99?lang=fr
https://www.vlaio.be/en/clusterorganisaties/het-clusterbeleid/het-vlaamse-clusterbeleid#:~:text=On%204%20March%202016%2C%20the%20Flemish%20government%20approved,companies%20through%20active%20and%20sustainable%20collaboration%20between%20actors.
https://www.vlaio.be/en/clusterorganisaties/het-clusterbeleid/het-vlaamse-clusterbeleid#:~:text=On%204%20March%202016%2C%20the%20Flemish%20government%20approved,companies%20through%20active%20and%20sustainable%20collaboration%20between%20actors.
https://www.vlaanderen.be/publicaties/the-flemish-climate-policy-plan-2013-2020-a-summary
https://www.vlaanderen.be/publicaties/the-flemish-climate-policy-plan-2013-2020-a-summary
https://www.vlaanderen.be/publicaties/the-flemish-climate-policy-plan-2013-2020-a-summary
https://vb.nweurope.eu/media/4659/180369_biobase4sme_2luik_belgium_v4_lr.pdf

(Parisi, 2018). Belgium also demonstrates leadership in circular bioeconomy practices, particularly
through initiatives at the Port of Ghent (Allen et al., 2015). Advanced biorefinery infrastructure in such
regions focus on converting agricultural residues and waste streams into bio-based chemicals,
minimising waste, and optimising resource use through industrial symbiosis (Bilsen et al., 2015). The
Flemish government supports this innovation by forming strategic alliances with global companies and
adopting triple helix collaborations involving business, government, and academia (Segers, 2017).
Biotechnology, healthcare, and energy are also a strong focus for bioeconomy development,
particularly in Flanders and Wallonia (ibid). In this respect, Flanders leads in biotechnological
innovation, supported by hubs like BioVille and clusters such as FlandersBio, while Wallonia boasts a
dynamic biotech industry that accounts for 35% of the region’s exports. According to Vorontsova
(20220 multinational companies such as Takeda, Johnson & Johnson, GSK, and Zoetis play a crucial
role, fostering collaboration with start-ups and small-to-medium-sized enterprises (SMEs) through

research networks, financial support, and market access initiatives.

However, Belgium also faces significant challenges in sustainable resource management. Its
production-based land footprint exceeds its land biocapacity, necessitating reliance on imported
biomass to meet domestic demands (Liobikiene et al., 2020; Galli et al., 2023). This dependency
increases the country's vulnerability to supply chain disruptions (ibid). While the economic
contribution of the bioeconomy is substantial, encompassing sectors such as bio-based chemicals,
pharmaceuticals, and energy, the imbalance between economic growth and environmental
sustainability remains a critical issue (Spekreijse et al., 2021). Belgium’s over-reliance on imported
biomass underscores the need for a more resilient and self-sufficient bioeconomy (Galli et al., 2023).
This makes Belgium’s bioeconomy an interesting case study for navigating sustainable growth under

constrained environmental resources (Dolge et al., 2023).



5. Policy Analysis

National and regional bioeconomy policy was examined in Germany, France and Belgium. In respect
to regional policy, as of time of writing, there are 7 fully dedicated regional strategies for the
bioeconomy in Germany, 3 in France, and 1 in Belgium. Content analysis identified four interrelated
approaches to bioeconomy development found in regional and national policy in case study locations,
these included: 1) research and innovation; 2) partnership; 3) governance; and 4) economic,

environmental, and social sustainability.

5.1 The Research and Development Approach

The dominant theme in bioeconomy policy in Europe focuses on research and development (R&D),
which aims to drive innovation in regional bioeconomies (Andersen et al., 2022). R&D features as a

significant component of most bioeconomy strategies and action plans (Besi & McCormick, 2015).

5.1.1 Germany

The following table provides some examples of the R&D approach found in national and regional

bioeconomy policy in Germany:

Table 4: Research and Development in National and Regional Bioeconomy Policy (Germany)

National Policy Germany

National Research Strateqy Bioeconomy 2030

“The promotion of research by the Federal Government will be conducted through medium-and
long-term institutional support, as well as through short- to medium-term project funding. In the
implementation of the research strategy, project funding and institutional support should be
examined for possible synergies more closely than to date.” “In its implementation, the research
strategy strives towards close coordination with the federal states and other R&D-financing
stakeholders (e.g. foundations) on issues that affect all partners in the area of national, European,
and international research policy” (Federal Ministry of Education and Research, 2011, p.46)

Bioeconomy Factsheet — Germany (June 2015)

“The main funding bodies responsible for bioeconomy R&D are the Federal Ministry for Education

and Research (BMBF) and the Federal Ministry of Food and Agriculture (BMEL). The Project



https://knowledge4policy.ec.europa.eu/publication/national-research-strategy-bioeconomy-2030_en#:~:text=Our%20Route%20towards%20a%20biobased%20economy.%20With%20the%20%E2%80%9CNational%20Research
https://www.nnfcc.co.uk/publications/factsheet-bioeconomy-germany#:~:text=This%20factsheet%20gives%20an%20overview%20of%20Germany's%20bioeconomy%20innovation%20technology

Management Jilich implements research and innovation funding programmes on behalf of public
authorities. Main task of the FNR is the professional and administrative supervision of research
projects for the use of renewable raw materials. The national research strategy on bioeconomy
2030 was launched in 2010 with €2.4B funds over the following 6 years, for research into climate
change, sustainability of food, bioenergy, and industrial biotechnology. A €1.5M share was allotted
for project funding, the rest for institutional funding and other commitments. A number of major
research initiatives aim(ed) to support bioeconomy R&D, such as:”

e BioChance

e Biofuture

¢ BioRegio

(Bio Base NWE, 2015, p.3)

Regional Policy Germany

Bavarian Bioeconomy Strateqgy

“An open approach to technology within the bioeconomy affords the opportunity to develop
innovation-driven, bio-based approaches to solutions for current and prospective challenges.
Promoting innovation through research and development, technology and knowledge transfer,
application-oriented strategies as well as practical implementation projects provides opportunities
to strengthen our domestic economy and society. Bavaria can thereby become a model region for
a sustainable bioeconomy in Germany and Europe as well.”

“Innovations within the bioeconomy are founded on science and research conducted in Bavaria.
Viable solutions are created through interdisciplinary approaches and the merging of various
research fields and technological areas beyond the limitations of specific industries and disciplines.
Systemically linked knowledge about (bio)technological and ecological processes combined with
economic and social-scientific competence constitute the precondition for sustainable innovations.
Strengthening the exchange between life sciences and converging technological areas is especially

important within this context.”

(Bavarian State Government, 2021, p.10)

Table 4 describes how national and regional bioeconomy policy in Germany aims to adopt a
comprehensive and synergistic approach to research and development, focusing on long-term
sustainability, innovation, and collaboration across multiple sectors and stakeholders. Table 4 how the
National Research Strategy Bioeconomy 2030, launched by the Federal Ministry of Education and
Research, emphasises a dual funding model that balances medium- to long-term institutional support

with short-to-medium-term project funding. The approach is intended to ensure that foundational


https://www.stmwi.bayern.de/fileadmin/user_upload/stmwi/publikationen/pdf/2021-02-15_FutureBioeconomyBavaria_BF_2020_02_15.pdf

research receives consistent support while enabling flexibility to address emerging challenges and
innovation needs. The strategy prioritises aligning efforts among federal states, foundations, and
other R&D-financing stakeholders, fostering coordination that spans national, European, and
international levels. Key areas of focus include climate change, sustainable food systems, bioenergy,
and industrial biotechnology. Initiatives such as BioChance, BioFuture, and BioRegio serve as platforms
to channel this funding and drive advancements in these fields. With a total allocation of €2.4 billion
over six years beginning in 2010, the strategy supports both large-scale institutional initiatives and

targeted project funding, ensuring a comprehensive push towards bioeconomic development.

In 2009, the German government established a national bioeconomy council to provide advisory
services. It was this council that ultimately advanced the publication of the National Research Strategy
for the bioeconomy (2030) in 2010 (Bogner and Dahlke, 2022). This national strategy aims to put
Germany at the forefront of research and innovation with regards to bioeconomy activities and
development (BMBF, 2010), by focusing on research and innovation as a key driver for transitioning
towards a renewable based economy (Lilhamann and Vogelpohl, 2023). This approach is advanced
through publicly funded R&D networks that facilitate knowledge diffusion through diverse actors and
project collaborations, enhancing cross-sector knowledge exchange for sustainable bioeconomy
development (Bogner, 2019), however collaborative knowledge creation and innovation initiatives
tend to be concentrated within urban regions like Stuttgart (Bogner and Dahlke, 2022). According to
Stober et al. (2023), the case of Stuttgart demonstrates the potential benefits of a knowledge-based
bioeconomy through innovation networks that facilitate the transformation of urban regions.
However, innovation and dissemination should not be limited to urban networks and regions but
should instead develop cooperatively across all regions (Prochaska and Schiller, 2024) for the
interregional flow of new and relevant knowledge, which offers potential for cross-fertilisation!! of
data and expertise across various manufacturing sectors (Stober et al., 2023) This is facilitated through
collaborative networks, technological convergence, and policy-driven initiatives (ibid). This dynamic
interaction is intended to enhance innovation and sustainability within sectors (ibid), and a long-term
process of technological cross-fertilisation to strengthen the foundational knowledge bases

(Hoffmann & Glickler, 2023).

Table 4 also shows that regionally, bioeconomy strategy in Bavaria underscores an innovation-driven,

interdisciplinary approach that positions the region as a model for sustainable bioeconomy practices.

" “Cross-fert[lization refers to the interdisciplinary combinations of different knowledge and technologies, creating extensive technological opportunities in

terms of product performance and functionality”. (Gonzélez-Pifiero et al., 2021, p.36)



The Bavarian State Government promotes technological and knowledge transfer alongside
application-oriented strategies to translate research into practical solutions. Such regional strategy
prioritises systemic linking of biotechnological, ecological, economic, and social sciences to address
complex challenges. This interdisciplinary integration fosters innovations that extend beyond
traditional industry boundaries. Emphasis is placed on strengthening collaborations between life
sciences and converging technological areas to drive breakthroughs in bioeconomy research and
development. Bavaria’s approach seeks to merge scientific innovation with practical implementation
to bolster the domestic economy and society, paving the way for a sustainable, regionally adapted
bioeconomy model.

Regional bioeconomy policy in Germany emphasises a research and development (R&D) approach
that is predominantly techno-economic in orientation, focusing on technological advancements as a
primary mechanism for addressing sustainability challenges (Bogner and Dahlke, 2022). This approach
aligns with the German Federal Government's goal of transitioning to a Sustainable Knowledge-Based
Bioeconomy (SKBBE), where direct project funding serves as a central policy mechanism (BMBF and
BMEL, 2020; Imbert et al., 2017). While effective in producing technological innovations, this strategy
is critiqued for its reliance on established research institutions and universities, often excluding diverse
stakeholders such as NGOs, civil society groups, and grassroots movements (Urmetzer et al., 2018;
Urmetzer et al.,, 2022). Consequently, the policy framework generates predominantly techno-
economic knowledge focused on biotechnological applications, resource efficiency, and market-
driven innovations, while underutilising transformative and normative insights critical for systemic

sustainability (Abson et al., 2014; ProClim, 1997; Schlaile et al., 2017).

The shift in German bioeconomy policy from a biotechnology-centred vision to a broader framework
incorporating bioresources and bioecology marked a significant turning point. Initially, R&D funding
focused on biotechnology, clustering around urban centres and high-tech regions under initiatives like
BioRegio and BioProfile, which leveraged agglomeration effects and knowledge spillovers (Audretsch
and Feldman, 2004; Capello, 1999). However, this emphasis left rural and lagging regions marginalised,

with limited access to the benefits of bioeconomic innovation (Prochaska and Schiller, 2024).

The introduction of the German bioeconomy strategy in 2010 sought to decentralise R&D efforts by
promoting bio-based activities in less affluent and rural areas. This strategy emphasised the use of
natural resources, such as biomass production and bio-based energy, alongside sustainable practices
closely tied to rural economies (Prochaska and Schiller, 2024; National Academies of Sciences,

Engineering, and Medicine, 2020). By diversifying into bioresources and bioecology, traditional



industries like agriculture, forestry, and food production gained new opportunities for engagement

and innovation (OECD, 2018).

Empirical analysis by Prochaska and Schiller (2024) demonstrates that the broader bioeconomy,
encompassing bioresource and bioecological dimensions, achieved a more equitable geographic
distribution compared to the biotechnology core. This redistribution targeted less densely populated
regions with higher unemployment rates, as evidenced by a declining Gini coefficient for bioeconomy
funding, signalling greater spatial inclusivity (Prochaska and Schiller, 2024). Nevertheless, the
biotechnology core remains integral, serving as a cross-cutting enabler that facilitates the transfer of
advanced biotechnological knowledge into traditional industries and rural regions (Asheim, Boschma,
and Cooke, 2011; Isaksen, 2015). Such integration is crucial for unlocking bioeconomic potential,

especially in areas with underdeveloped local knowledge bases (Prochaska and Schiller, 2024).

Despite these advances, regional bioeconomy policy in Germany retains significant challenges. Its
heavy reliance on techno-economic innovation risks neglecting normative considerations necessary
for truly sustainable transformations (Urmetzer et al., 2021). The assumption that market-driven
technological advancements inherently leads to sustainability overlooks complex ethical, social, and
environmental dimensions (Bryden and Gezelius, 2017; Schlaile et al., 2021). Current policies tend to
focus on isolated technical solutions, optimising agricultural practices or developing bio-based
materials without addressing systemic issues in production and consumption paradigms (Blok, 2020;
Pyka et al., 2021). Stakeholder involvement remains limited, often superficial, failing to incorporate
the diverse perspectives of NGOs, marginalised groups, and consumers who are essential for equitable
and robust systems (Hoes et al., 2021; Urmetzer et al., 2021). Moreover, consumers are frequently
treated as passive recipients rather than active participants in the bioeconomy transition (Wilke et al.,
2021; Otto et al., 2021). According to Urmetzer et al. (2021) policies must actively reduce barriers to
sustainable consumption and enhance societal motivation for bioeconomic participation, ensuring

that transitions are inclusive and reflective of collective values.

The centralisation of the research network around universities and elite institutions perpetuates
existing power dynamics and limits interdisciplinary collaboration essential for addressing
sustainability's complexities (Bogner and Dahlke, 2022; Schot and Steinmueller, 2018). While efforts
have been made to include societal perspectives through advisory committees and dialogue
initiatives, these often lack the depth required for meaningful engagement, leaving the bioeconomy

narrowly defined as an economically driven initiative (Heimann, 2019; Prochaska and Schiller, 2021).



To address these limitations, Germany’s R&D approach must prioritize the integration of normative
and transformative knowledge. Ethical reflection, systemic thinking, and participatory approaches are
essential for aligning bioeconomic innovation with societal values and long-term ecological goals
(Urmetzer et al., 2021). Building local knowledge infrastructures and fostering interdisciplinary
research can support the diversification of bioeconomic activities, ensuring that the transition

contributes to environmental sustainability and social equity (ibid).

While Germany’s bioeconomy R&D policies have made strides in promoting innovation and inclusivity,
they fall short of addressing the normative and participatory dimensions critical for systemic
transformation. Future efforts must integrate ethical, social, and environmental considerations into
innovation processes to realise a bioeconomy that is not only economically viable but also

environmentally sound and socially just.

5.1.2 France

Table 5 provides some examples of the R&D approach found in national and regional bioeconomy

policy in France:

Table 5: Research and Development in National and Regional Bioeconomy Policy (France)

National Policy France

National Research and Innovation Strateqgy (2010)

“Since 2005, France's approach to research and innovation has undergone significant change: we
have seen the creation of competitiveness clusters, the National Research Agency, the National
Agency for the Evaluation of Research and Higher Education, the strengthening of the autonomy of
universities and the support of public-private partnerships particularly through the research tax
credit scheme and the Carnot institutes. The aim is to enhance the performance, visibility,
international influence and promotion of French research.” “A major purpose of National Strategy
for Research and Innovation is to respond, under the best possible conditions, to the need for the
economic and competitive development of French companies.” (Minister of Higher Education,
Research and Innovation, 2010, p.14;16)

A Bioeconomy Strateqgy for France: 2018-2020 Action Plan

“Biomass production and mobilisation must be sustainable. Development of knowledge of the
conditions required for sustainable primary production is necessary. This action will be conducted

in adherence to the recommendations of the SNMB and the core focuses of the French



https://uk.ambafrance.org/IMG/pdf_Rapport_general_de_la_SNRI_engl.pdf?3442/6770905a56e7b78fb876573e7c7efcfe638247da
https://agriculture.gouv.fr/bioeconomy-strategy-france-2018-2020-action-plan

National Research Strategy.” (Ministry of Agriculture and Food, 2018, p.7)
The National Research and Innovation Strategy covers three priority areas:
e Health, care, nutrition and biotechnology
e Environmental urgency and eco-technology
e Information, communication and nanotechnology

(Minister of Higher Education, Research and Innovation, 2010)

Regional Policy France

Pays de la Loire Bio-based Circular Economy Action Plan

“The fourth action aims to implement action research, involving a research laboratory and local
authorities, in order to observe and test solutions to develop the bio-based circular economy on a
small scale, based on new solutions and innovation. This action-research will serve as a showcase
and laboratory for Loire actors, who will be encouraged, through concrete examples, to bring the
bio-based circular economy to life and inspire the consultation and implementation of future
regional policy on the subject.”

“Research-action: observation of territories, diagnosis of biomass streams and mapping of
stakeholders. Highlighting the levers that allow the development and adaptation of these projects
to other territories. Observation of the working groups developed in Action 3. Identification and
formulation of recommendations on techniques that allow cooperation, on loops that are
interesting to replicate in a territory. This action research will lead to experiments in the test
territories.”

(BIOREGIO, 2019, p.3;20-21)

Table 5 demonstrates how France’s research and development approach to bioeconomy development
is structured around a balance of strategic innovation, sustainability, and stakeholder collaboration.
At the national level, the National Research and Innovation Strategy (2010) provides a broad
framework that enhances the infrastructure and visibility of French research. The strategy focuses on
fostering competitiveness and economic growth by integrating initiatives such as competitiveness
clusters, the autonomy of universities, and support for public-private partnerships through
mechanisms like the research tax credit. These measures aim to bolster French research's
international standing and contribute to the economic development of domestic companies. Within
this framework, the bioeconomy is incorporated under three priority areas: health and biotechnology,
environmental urgency and eco-technology, and advanced communication technologies. This
emphasis aligns with France’s goal of positioning itself as a leader in sustainable innovation and

technology development.


https://ac3a.fr/wp-content/uploads/2019/12/BIOREGIO_action-plan-PDL_EN.pdf

The Bioeconomy Strategy for France: 2018—2020 Action Plan builds on this foundation, emphasising
sustainability as a central principle. The plan focuses on the sustainable production and mobilisation
of biomass, which is informed by the recommendations of the National Biomass Mobilisation Strategy
(SNMB) and the National Research Strategy. By investing in knowledge development for sustainable
primary production, the action plan seeks to integrate ecological balance into the bioeconomy’s
operational framework. This reflects a commitment to harmonising technological advancement with

environmental stewardship and aligns with France’s broader research and innovation priorities.

Table 5 also show that regionally, bioeconomy policy, such as the Pays de la Loire Bio-based Circular
Economy Action Plan, represents a localised application of these national strategies. The regional
approach focuses on action research, wherein research laboratories collaborate with local authorities
to observe, test, and refine bioeconomic solutions. This involves detailed assessments of biomass
streams, stakeholder mapping, and the identification of replicable processes for bio-based circular
economies. The results of these experiments serve as concrete examples to inspire further innovation
and policy implementation in other territories. By emphasising experimentation in test territories, the
region acts as a laboratory for the practical application of bioeconomy principles, highlighting levers

for development and adaptation.

In general France’s national and regional policies demonstrate a multi-layered R&D approach to
bioeconomy development that integrates strategic innovation, sustainability, and regional
adaptability. The national framework establishes overarching priorities, while regional initiatives
provide actionable insights through localised experimentation. Together, these efforts aim to advance
France’s bioeconomy as a model of competitive, sustainable innovation that bridges national goals

with regional implementation.

Regional bioeconomy R&D is notable within regions of Grand Est, Hauts-de-France, and Normandy
(Bioeconomy for Change, 2023). These regions demonstrate more advanced development and
implementation of the bioeconomy within France (ibid), with institutions like The French National
Research Institute for Agriculture, Food, and Environment (INRAE) and VAALBIO of the Unité de
Catalyse et Chimie du Solide (UCCS) laboratory, focusing on green chemical processes, catalytic
transformations, biomass valorisation, and recycling of waste (INRAE, 2021; Araque-Marin et al.,
2022). The Bazancourt-Pomacle site in the Champagne-Ardenne (Grand Est and Hauts-de-France) in

the Marne department is considered the sophisticated prominent biorefinery complex in Europe. The



site serves as the foundation of an agro-industrial cluster, hosting an innovation platform (Allais et al.,
2021; Alfano et al., 2023). The site's operations are characterised by a combination of diverse
industrial facilities (ibid), with a focus on innovation and knowledge-based activities. This facilitates

the transfer of bioeconomy expertise to French universities (Alfano et al., 2023).

France has more recently adopted a distinctive approach to research within the bioeconomy, with a
particular emphasis on investigating business models (Donner and de Vries, 2023). These bioeconomy
business models are generally viewed as innovative management tools for developing new products
or services, especially those targeting biomass as an alternative to fossil-based resources through
recycling and/or the cascading model (ibid). An example of this, is the integration of regional
bioeconomy strategies into a region’s Business Act (Bioeconomy for Change, 2023). Pays de la Loire is
experimenting with "bio-based circular economy territories" and action research to develop tools
which aims to support the creation of a regional bioeconomy (BIOREGIO, 2019). In partnership with
Le Mans University, Pays de la Loire is conducting action research to diagnose biomass streams, map
stakeholders, and identify levers for adapting bio-based circular economy projects to other territories
(ibid). Action research is an emergent, collaborative, and iterative research approach that aims to
simultaneously generate knowledge and bring about practical change within a specific context
(George, 2023). It is characterised by an interwoven relationship between research and action, where
researchers work alongside practitioners to address real-world issues, develop practical solutions, and
generate theoretical insights (Zandee and Coghlan, 2024). In the context of Pays de la Loire this
research approach aims to observe the effectiveness of cross-cutting policy approaches and guide the
Regional Council in implementing its Waste-Resources Observatory (BIOREGIO, 2019). Furthermore,
the region is implementing territorial projects in collaboration with local authorities (ibid). These
projects align with the "ConcerTO" methodological guide on the territorial management of organic
matter, developed by ADEME. This methodology is described as a structured, collaborative process
that engages various stakeholders, such as local governments, businesses, citizens, and research
organisations, to enhance the management of organic resources at the regional level and Pays de la
Loire will serve as a test area to finalise this guide (BIOREGIO, 2019; ADEME, 2023). Table 6 below

outlines the key elements of the ConcerTO methodological approach designed By ADEME (2023).

Table 6: Key Elements of the ConcerTO Approach (Source: ADEME, 2023)

KEY ELEMENTS OF THE CONCERTO APPROACH

10-step process

Lays out a 10-step framework for managing organic materials at a

territorial level. This structured process covers strategic planning,



https://librairie.ademe.fr/dechets-economie-circulaire/6172-concerto-matieres-organiques-et-intelligence-collective.html

stakeholder engagement, consultation, and implementation, with the

goal of developing a comprehensive and actionable plan.

Collective intelligence

Emphasises using the collective knowledge and expertise of all
stakeholders to identify issues, generate solutions, and create action

plans.

Adaptability and relevance

Can be applied at different scales, from small communities to large
regions, adapting the process to the specific context and challenges of

the area.

Focus on concrete outcomes

Is designed to achieve tangible, quantifiable results that improve the
recovery and recycling of organic materials, thereby minimising organic

waste generation.

Emphasis on communication and

engagement

The ConcerTO document provides practical guidance and examples from
five regions ?where the approach has been implemented in how to
conduct effective communication and stakeholder engagement

throughout the process to ensure buy-in and foster a sense of ownership.

Improved understanding of the

organic materials landscape

Facilitates a comprehensive understanding of the flow of organic
materials within a territory, including sources, processing channels,

existing infrastructure, and stakeholder roles.

Zaparucha and Sadeski (2017) regard Pays de la Loire as exemplifying open innovation through a
network of technical centres and research institutes designed to support companies in developing and
testing new technologies. Platforms like Proxinnov specialise in industrial robotics, assisting regional
businesses in integrating advanced technologies into production processes (Zaparucha and Sadeski,
2017). Other research institutes such as Clarté (virtual reality), design’in Pays de la Loire (industrial
design), PRI Orace (energy consumption), and PRI Primabor (agricultural machinery) further support
innovation in advanced manufacturing sectors (Zaparucha and Sadeski, 2017). This regional
infrastructure not only accelerates technological advancements but also fosters collaboration
between academic and industrial stakeholders, ensuring that innovation aligns with regional

economic and environmental goals (Zaparucha and Sadeski, 2017).

According to Donner and de Vries (2023) French regional bioeconomy policy also emphasises

participatory, localised governance that integrates circular economy principles with bioeconomic

12 Pays de la Loire Region; Valor'Aisne treatment union; Syndicat du Bois de I'Auméne and Billom Communauté (these two entities worked together); Grand

Annecy urban community; Grand Lac urban community.



innovation. These policies are intended to foster inclusive collaboration among public authorities,
enterprises, academia, NGOs, and citizens, ensuring that decision-making processes address local
contexts and priorities (Donner and de Vries, 2023). A distinctive feature of these strategies is their
reliance on geographical embeddedness and relational proximity, enabling efficient resource
management and strengthening partnerships (French Agency for the Environment and Ecological
Transition, 2017). In Pays de la Loire action research projects test circular bioeconomy practices on a
small scale, creating laboratories for innovation focused on sustainable biomass management and
stakeholder mapping (Donner and de Vries, 2023). These projects align with ADEME’s seven pillars of
the circular economy, addressing both production and consumption challenges through sustainable
procurement, eco-design, and industrial ecology practices (BIOREGIO, 2019; Donner and de Vries,

2023).

One notable aspect of French regional bioeconomy policy is its support for smaller, often rural
initiatives that valorise agricultural by-products and food waste. These efforts create local jobs, reduce
waste, and produce renewable energy or biobased materials. Many initiatives emphasise low-tech,
decentralised solutions, such as composting and biogas production, which are particularly suited to
rural economies (Donner and de Vries, 2023). These policies address socio-environmental challenges
while fostering economic resilience. The strength of France’s bioeconomy policies lies in their robust
institutional frameworks. The Circular Economy roadmap and the AGEC law mandate waste reduction
and promote circular practices, enhancing the viability of bioeconomy initiatives by addressing
economic and logistical barriers (AGEC Law n°2020-105). Public subsidies and institutional support
have been instrumental in advancing these projects, although transitioning to market-oriented

models remains a priority for long-term sustainability (Donner and de Vries, 2023).

The Grand Est and Hauts-de-France regions exemplify France’s cluster-based innovation ecosystem,
particularly through the Industries and Agro-Resources (IAR) cluster. Launched in 2005, the IAR cluster
integrates farmers, cooperatives, SMEs, multinational corporations, universities, and research
organisations into cohesive value chains, emphasising the development of biobased chemicals,
materials, bioenergy, and food and feed ingredients (Stadler and Chauvet, 2018). The Bazancourt-
Pomacle biorefinery within the IAR cluster serves as a model for circular economy practices,
integrating agricultural by-product processing, energy optimisation, and waste management. Open
innovation platforms like the Bioraffinerie Recherches & Innovations (BRI) further bridge early-stage
research and industrial application, enabling companies to test and scale technologies (Stadler and

Chauvet, 2018). These initiatives demonstrate the transformative potential of leveraging public and



private funding, with over €1.525 billion invested in 219 R&D projects to date (Stadler and Chauvet,

2018).

The Grand Est region showcases four distinct bioeconomic models, reflecting diverse approaches to

sustainability:

1.

Biobased Carbon Farming: Produces standard biomass for biofuels and platform molecules,
emphasising economies of scale. While it supports precision agriculture, its industrial
processes raise environmental concerns due to significant resource consumption in
biorefineries (Giampietro and Mayumi, 2009).

Energy Farming: Converts biomass into green energy via anaerobic digestion, aligning with
carbon neutrality goals. Despite its circular economy benefits, such as using digestate as bio-
fertiliser, land use conflicts and resource-intensive practices persist (Longhurst et al., 2019).
Molecule Farming: Targets niche markets like pharmaceuticals and cosmetics with
multifunctional plants. This model blends high-tech and traditional approaches, highlighting
potential for agroecological practices despite dependency on industrial cooperatives and R&D
investments (Befort, 2021).

Non-Food Agroecology: Focuses on systemic and localized approaches, prioritising
biodiversity, ecosystem services, and minimal chemical inputs. This model exemplifies strong
sustainability principles and is characterized by short value chains and farmer-led associations

(Vivien et al., 2019; Grouiez et al., 2023).

Despite successes, challenges remain in maintaining economic viability, particularly amid fluctuating

market conditions like low oil prices, which affect the competitiveness of biobased products. Adaptive

business models and sustained policy support are crucial for long-term investment and market growth

(Stadler and Chauvet, 2018; Schieb et al., 2015). France faces research challenges related to policy and

investment gaps that hinder research, as well as the need to address ethical considerations in

optimising biomass production for various bioeconomy sectors while preserving agro-ecosystem

performance (Marvik and Philp, 2020). Additionally, research on circular bioeconomy business models

in France has been predominantly focused on large international bioeconomy or biotechnology

clusters, while local small-scale initiatives have received less attention (Donner and de Vries, 2023).



5.1.3 Belgium

Table 7 provides some examples of the R&D approach found in regional bioeconomy policy in Belgium:

Table 7: Research and Development in Regional Bioeconomy Policy (Belgium)

Regional Policy Belgium

Flanders Industry Innovation: Moonshot

In 2019, the Flemish Moonshot programme was developed with the aim to stimulate research and
innovation to contribute to low carbon Flemish industry that is economically viable (Catalisti, 2024).
“The MOONSHOT consists of four essential and closely connected research trajectories: 1) bio-
based chemistry that leads to unique added-value products, 2) circularity of carbon in materials, 3)
electrification and radical transformation of processes, and 4) energy innovation. These four
MOONSHOT research trajectories are supported by and can build on five core competencies
(‘enablers’) for which top expertise is present in Flanders, being 1) conversion technology, 2)
separation technology, 3) predictive technology, 4) energy storage and 5) energy transport.”
(Catalisti, 2019, p.3-4)

List of projects, studies, and programmes dedicated to bioeconomy R&D in Belgium:

“FLANDERS

¢ |WT fund R&D Projects for SMEs and ROs (including TETRA projects) and large businesses, SME-
Innovation Projects and Feasibility Studies

* FWO funds fundamental research

¢ Flanders Innovation Hub for Sustainable Chemistry (FISCH) projects

¢ |-Cleantech Flanders MIP Research and Innovation programme

WALLONIA

Greenwin fund R&D projects for SMEs, with regional Government funds, prioritising
environmental”

sustainability, sustainable products and materials, sustainable integration and roll-out for

materials, and the treatment and recovery of waste.” (Bio Base NEW, 2015, p.3)

Table 7 describes how The Flemish Moonshot programme, introduced in 2019, adopts a
comprehensive research and development approach aimed at fostering a low-carbon, economically
sustainable bioeconomy in Flanders, Belgium. This policy framework emphasises the integration of
cutting-edge research with industrial innovation, targeting transformative advancements in key

sectors. The programme is built around four interconnected research trajectories that collectively


https://www.moonshotflanders.be/en/about-moonshot-ambition-action

contribute to a robust bioeconomy framework: bio-based chemistry for high-value products,
circularity of carbon in materials, electrification and radical process transformation, and energy
innovation. These trajectories are further reinforced by five core technological competencies—
conversion, separation, predictive technology, energy storage, and energy transport—that reflect

Flanders’ existing strengths in research and expertise.

Table 7 also shows how a variety of funding initiatives and programmes bolster the R&D landscape in
Flanders. These include the IWT fund for R&D projects, catering to SMEs and larger businesses, as well
as the FWO, which supports fundamental research. Collaborative hubs like the Flanders Innovation
Hub for Sustainable Chemistry (FISCH) and targeted programmes such as the |-Cleantech Flanders MIP
initiative drive research and innovation in sustainable chemistry and clean technologies. Collectively,
these efforts are intended to position Flanders as a leader in sustainable industrial innovation, while

also contributing to regional and global advancements in the bioeconomy.

The Flanders region has developed a regional strategy where the research and innovation approach
aims to support the development of innovative bioeconomy clusters designed to stimulate innovation
and allocate resources to companies (Allen et al., 2015). The approach provides financial incentives
such as grants, subsidies, and a tax-friendly ecosystem to encourage companies to invest in R&D
(Flanders Innovation and Entrepreneurship, 2024), such as offering a 13.5% tax incentive for research
and development and a 3% tax break for reusable packaging projects (Allen et al., 2015). The Policy
Research Centre for Sustainable Materials Management in Flanders brings together five leading
research institutions to collaborate with public organisations, which fund research papers and
publications to develop a knowledge foundation for the bioeconomy (ibid). Beyond collaborative
research, funding supports specific projects and initiatives, such as the VISIONS project (2011-
2015)(ibid). The agency for innovation through science and technology coordinates applied research
and innovation in the bio-based economy, involving both research institutions and private companies
(ibid). Additionally, the non-profit Flanders Innovation hub for Sustainable Chemistry was created to
facilitate the transition of the Flemish chemical industry towards sustainability (ibid). Research and
monitoring initiatives, such as those conducted by ILVO and VITO, generate valuable insights into the
bioeconomy's performance and trends (Flemish Government Environment, Nature and Energy
Department, 2019). An example of this is the ‘Klimrek project’ initiated by ILVO, VITO, and

Boerenbond, which is a climate assessment tool for farmers (Gobin, 2023). It serves as a company-

13 The VISIONS project begun in September 2011 aimed to systematically list all the main waste and residues streams in Flanders and assessing the most

valuable bio-based applications.



specific screening mechanism to support farmers in implementing the most suitable climate-related

measures (ibid).

A SWOT analysis carried out by the Flemish government (2013, p.16) revealed that the Flemish

bioeconomy research and innovation ecosystem suffers from a fragmented research landscape, which
can impede coordination and collaboration, thereby hindering the development and
commercialisation of novel bio-based products and technologies. Although Flanders possesses a
robust knowledge base in biotechnology and process technology, the government has observed a

failure to fully leverage this research capacity into practical application (Flemish Government, 2013).

This may be attributed to various factors, such as inadequate funding for upscaling research,
bureaucratic obstacles in translating research into commercial applications, or a shortage of effective

industry-academia partnerships (ibid).

5.2 The Partnership Approach

The bioeconomy relies heavily on the development and implementation of new technologies,
processes, and products (D’Amato et al.,, 2022; Martinez, 2019; de Besi and McCormick, 2015).
Therefore, collaboration among research institutions, industries, and government agencies is critical
to the acceleration of innovation by pooling resources, expertise, and knowledge (ibid). The
development of the bioeconomy, given its complex and contentious relationship with economic
growth and sustainability, necessitates extensive interdisciplinary and cross-sectoral collaboration
(D’Amato et al., 2022). Therefore, it requires aligning diverse stakeholders with potentially conflicting
viewpoints towards a shared understanding through the careful consideration of various perspectives
and potential impacts that can better contribute to a more nuanced, equitable, and holistic outcome
(ibid). Recognising the significance of collaborative knowledge generation is essential to actively
incorporate the involvement of primary producers, such as farmers, in bio-based initiatives (Stober et
al., 2023; Fasolino et al. 2023). Despite their pivotal role as providers of biomass, they are often
marginalised (Harrahill et al., 2023; Park and Grundmann, 2023). Hence, genuine collaboration will
require transcending beyond transactional relationship with primary producers, where they are solely
perceived as suppliers of raw materials (ibid). Instead, it requires acknowledging them as equal
partners, equipped with valuable insights, traditional knowledge, and practical expertise that can
shape the trajectory of land management, resource extraction, and development within the

bioeconomy context (ibid).
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These partnerships not only enhance the competitiveness of firms/sectors and support local systems,
but also contribute to the transformation towards sustainable and circular bioeconomy systems
(Szarka at al., 2023). Partnership provides a pathway to achieving this by enabling sector companies
to integrate into new, potentially more stable and lucrative, value chains, such as textiles, energy,
chemicals, and plastics (Martinez, 2019). According to Szarka at al. (2023), by leveraging networks and
partnerships, regions can strategically mobilise actors and resources along the value chain, develop
regional bioeconomy strategies, and keep value added within the region, ultimately driving the
transition towards more sustainable economic practices and models. Collaborative models, such as
clusters and hubs, facilitate the translation of academic research into commercial applications,
fostering new business models and organisational structures, strategic alliances, and open innovation

(Segers, 2017).

The establishment of Regional Bioeconomy Hubs (RBHs) is often seen as best practice (Stober et al.,
2023). These hubs facilitate coordination among relevant actors to help in developing strategies
(Szarka at al., 2023). Additionally, fostering research collaborations beyond regional borders and
across different industries can enhance knowledge co-creation, with policy and industry associations
playing a key role as network facilitators to strengthen collaboration between actors (Giordano and

de Gennaro,2023).

The collaborative co-creation of knowledge is a crucial aspect of partnership, it entails integrating
diverse forms of expertise from multiple stakeholders (D’Amato et al., 2022). This fusion of varied
perspectives enables a more comprehensive understanding of the problem at hand and potential
solutions (ibid). Collaborative ventures provide access to complementary capabilities and knowledge
that a single organisation may lack, ultimately leading to more effective outcomes (Martinez, 2019).
Partnership often involves joint research projects, shared facilities, and the pooling of knowledge and
skills (Mytelka, 1999). This enables stakeholders to tackle complex challenges (ibid). For example,
within the European bioeconomy context, universities and research institutions frequently collaborate
with biotechnology companies to translate scientific discoveries into commercially viable products
(Fonseca and Nieth, 2021). These partnerships facilitate the transfer of technology and knowledge,
accelerating the development of new bio-based products and processes (Bauer et al., 2018).
Moreover, partnership helps in optimising resource use, reducing duplication of efforts, and
enhancing the overall efficiency of the bioeconomy (Segers, 2017). These academic institutions and
industry players often result in the establishment of research consortia and innovation clusters that
focus on specific areas of the bioeconomy, such as biofuels, bioplastics, and biopharmaceuticals
(Segers, 2017). By leveraging the strengths of each partner, these consortia can enable organisations

to aggregate financial resources, knowledge, and workforce capabilities, thereby overcoming the



significant investment costs and risks involved in developing novel technologies and processes within
the bioeconomy sector (Bréring and Vanacker, 2022; Kircher et al., 2022). Consortia can better access
public funding opportunities like the EU's Public-Private Partnership for Bio-based Industries (BBI),
especially for projects focused on commercial-scale development (Kircher et al., 2022). By sharing the
risks and costs of advanced-stage projects/TRL (Technology Readiness Level), consortia become more
appealing to venture capitalists and investors, enabling the development and commercialisation of

new processes and products in the circular bioeconomy (ibid).

Government bodies also play a crucial role in fostering partnerships by providing funding and
facilitating networking opportunities (Mertens et al., 2019). In Germany, for instance, the Bioeconomy
Council (Biookonomierat) works to promote partnerships between public and private sectors,
ensuring that the bioeconomy remains a national priority (Segers, 2017). Networks are a vital part of
the bioeconomy, providing the infrastructure for communication, collaboration, and knowledge
exchange (Segers, 2017). Bioeconomy networks encompass a wide range of stakeholders, including
researchers, entrepreneurs, policymakers, and investors (ibid). These networks serve several critical
functions (ibid). Firstly, they facilitate the dissemination of information and best practices, enabling
stakeholders to stay abreast of the latest developments in the field (ibid). Secondly, they provide
platforms for stakeholders to connect, collaborate, and form partnerships (ibid). Thirdly, they help in
identifying and addressing common challenges, such as regulatory hurdles, funding gaps, and market

barriers (ibid).

Germany

The following table provides some examples of the partnership approach found in national and

regional bioeconomy policy in Germany:

Table 8: Partnership in National and Regional Bioeconomy Policy (Germany)

National Policy Germany

National Research Strateqy Bioeconomy 2030

It is critical that there be “the further development of collaboration between academia and
business, between partners from a broad range of countries and disciplines, and between different
institutes, whereby the knowledge of one is enriched by the discoveries of the other. These

collaborations are interfaces and sources of innovation. By 2030, aided by the research strategy, an



https://knowledge4policy.ec.europa.eu/publication/national-research-strategy-bioeconomy-2030_en#:~:text=Our%20Route%20towards%20a%20biobased%20economy.%20With%20the%20%E2%80%9CNational%20Research

understanding of biological systems and their sustainable utilisation will ensure a structural change
in German industrial production, secured by scientific creativity in synergy with engineering
ingenuity. Through innovative products and processes, the biobased economy will create new

opportunities for economic for economic growth and employment, also in traditional sectors”

“In accordance with the Federal Government’s strategy for the internationalisation of science and
research, national research priority areas will be expanded through collaborations with key partner
countries and institutions worldwide and in the European Research Area (ERA), with the objective
of enhancing local competitiveness. Included here is active participation in European measures, e.g.
in the context of ERA-NETSs, in joint programme planning (‘Joint Programming’), as well as through
the implementation of the EU strategy ‘Europe 2020’. Moreover, Germany is actively supporting
the European Commission in the creation of a knowledge-based bioeconomy in Europe.” (Federal

Ministry of Education and Research, 2011, p.14;42)

Regional Policy Germany

Bavarian Bioeconomy Strateqgy

“Research institutes as well as cluster structures play an important role for new cross-industry
cooperation and technology transfer. The Cluster Initiative Bavaria provides both sector-specific
and cross-sectoral networking opportunities for economic players and represents an important
success factor of the Bavarian innovation landscape. Besides further regional clusters, sector-
specific networks also offer a platform for transferring knowledge and practices to industrial
application.

The clusters of the Free State of Bavaria are positioned at the interface of science, industry and
politics. The clusters are aware of the demand and specific challenges of their partners from
industry and science and advance the networking of players within the respective sector or the

respective field of technology.” (Bavarian State Government, 2021, p.50)

Table 8 demonstrates the partnership approach to bioeconomy development in Germany, as outlined
in both national and regional policies. It emphasises the importance of collaboration across multiple
sectors, disciplines, and geographical areas to foster innovation and drive the bioeconomy forward.
At the national level, Table 8 describes how the National Research Strategy Bioeconomy 2030
highlights the critical role of collaboration between academia, industry, and international partners.
The policy envisions these partnerships as dynamic interfaces where knowledge exchange enriches
innovation. By 2030, the strategy aims to harness a deep understanding of biological systems for

sustainable industrial transformation, leveraging the interplay of scientific creativity and engineering
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expertise. International partnerships, particularly within the European Research Area (ERA), and
alignment with broader European initiatives like the EU strategy "Europe 2020," are described as
central to expanding research priorities and enhancing Germany’s global competitiveness in
bioeconomy innovation. Table 8 also shows that regionally, the Bavarian Bioeconomy Strategy focuses
on the importance of cluster structures and networks in enabling cross-industry cooperation and
technology transfer. The Cluster Initiative Bavaria exemplifies this by facilitating sector-specific and
cross-sectoral collaborations that bridge science, industry, and politics. These clusters act as
responsive intermediaries that address the unique challenges of their partners while fostering
knowledge and technology transfer, thereby driving the industrial application of bioeconomic
innovations. Both levels of policy are intended to reflect a commitment to creating ecosystems that
integrate diverse actors and expertise, leveraging both local and international networks to position
Germany as a leader in the bioeconomy. These collaborative frameworks are seen as foundational to
achieving sustainable economic growth and employment opportunities through bio-based

innovations.

In Germany, networks like CLIB2021 (Cluster Industrial Biotechnology) play a pivotal role in fostering
innovation and collaboration (Segers, 2017), that integrate users and actors to generate low-resource
innovations (Potters et al., 2022). CLIB2021 aims to connect stakeholders in the industrial
biotechnology sector, including large companies, SMEs, academic institutions, and universities, to
initiate new research and business projects (Herzberg, 2015). They host events such as an annual
conference, forum events, workshops, and site visits to facilitate networking and partnerships (ibid).
CLIB2021 works to identify unique value chains within the bioeconomy, revealing joint interests
between stakeholders and leading to targeted partnering opportunities. They also provide expert
advice on funding options and help members find research partners in academia, SMEs, and industry
at national, European, and international levels (ibid). Additionally, CLIB2021 supports R&D

cooperation projects within the bioeconomy, focusing on industrial biotechnology (ibid).

The German Living Lab infrastructure supports actor-integrated sustainability research and
innovations, aiming to create sustainable products and services (Lupp et al., 2020). Additionally, the
concept of living labs is gaining attention across the European Union for its collaborative planning
benefits, particularly in the design and implementation of Nature-Based Solutions (NBS) to address
natural hazards and climate vulnerabilities (von Geibler et al., 2016). Living labs are user-centric, open
innovation systems that employ a systematic user co-creation approach, integrating research and
innovation processes within the community settings (Collins et al., 2022). They are perceived as a
collaborative framework where users actively participate in the innovation process within their real-

world context (Arnould et al., 2022). By involving stakeholders extensively, living labs facilitate in-



depth participatory stakeholder involvement, as seen in award-winning cases like the Isar-Plan River
Restoration in Munich and the Bavarian Mountain Forest Initiative (Abel, 2020). This collaborative
approach aligns with the paradigm that important societal questions are best answered through joint
efforts of science, business, and civil society (Meurer et al., 2015). Table 9 summarises the

methodology of Living Labs.

Table 9: Snapshot of Living Labs Methodology (Source: Lakatos et al., 2024; Rddulescu et al., 2021; Habibipour
etal., 2020)

Snapshot of Living Labs (LLS) Methodology

Defining the Living Lab's framework: Clearly outlining the problem the
living lab aims to solve, setting objectives, determining the scope
(temporal and spatial), identifying potential stakeholders, outlining

methods for collective work, and projecting expected outcomes.

Understanding the context: Thoroughly researching and understanding
Planning (Phase 1) the real-world environment where the living lab will operate, including
its political, economic, and social landscapes. Identifying existing projects

that could be integrated or leveraged is also crucial.

Mapping stakeholders: Identifying and analysing key actors in the
ecosystem, classifying them based on their roles (public, private,
population) and their interest in the project. This step involves
understanding their motivations, potential contributions, and potential

conflicts of interest.

Mobilising stakeholders: This crucial step uses a Public-Private-
Population Partnership (PPPP) approach, actively recruiting and involving
stakeholders through clear communication of individual and collective

benefits, ultimately fostering a collaborative environment.

Validating the Living Lab's direction: Presenting the initially defined
framework to all stakeholders and users for discussion, adjustment, and
final validation. This ensures everyone is aligned before proceeding with

solution design.

Exploration (Phase 2)




Formalising a shared vision: Through collective workshops and
discussions, participants co-create a common understanding of the

problem and establish a shared vision for the living lab's goals.

Understanding the context of use: Analysing the ways in which the
targeted users currently interact with the problem area. This helps in
anticipating how potential solutions might be received, used, and

integrated into existing practices.

Characterising end-users and lead-users: This step goes beyond simply
identifying users to understanding their specific needs, expectations, and
experiences. This can involve using methods like 'personas', which are

detailed representations of different user groups.

Creative Co-design of Solutions

(Phase 3)

Idea generation and prioritisation: Employing brainstorming workshops,
participants generate a wide array of potential solutions. Subsequent
discussions then prioritise these ideas based on their feasibility, potential

impact, and alignment with the shared vision.

Distributed workshops for solution design: Rather than a single, large
workshop, this step advocates for smaller, focused workshops tailored to
specific solutions. This allows for targeted expertise and ensures each

solution receives dedicated attention.

Solution Evaluation

The co-designed solutions are rigorously tested and evaluated based on
their effectiveness in addressing the initial problem. This phase often

involves real-world trials and feedback collection from users.

Deployment and Replication

Successful solutions are then implemented on a larger scale. The
methodology and findings are also adapted and replicated in different

contexts to test their wider applicability.

Iterative Nature

It's important to note that these phases often don't follow a strictly linear
sequence. Feedback and learning from each phase inform and
potentially require revisiting earlier stages. This iterative process ensures
flexibility and allows for adaptation based on real-world insights and

challenges.




The Bavarian cluster model encourages collaboration between public and private entities, bringing
together diverse stakeholders such as production, distribution, and educational institutions (Sahaidak-
Nikitiuk at al., 2020). This cooperative approach is meant to cultivate an environment that supports
innovation and market competitiveness (ibid). The Straubing region of lower Bavaria, predominantly
rural, maintains a robust agricultural and forestry industry. The Straubing-based "Renewable Raw
Materials" cluster, established in 2009, concentrates on the region's primary biomass resources,
energy production, chemical manufacturing, and research and development services related to
biomass (BERST, 2015). Straubing's strategic location on the Danube River facilitates access to biomass
from Eastern Europe (ibid). However, despite the private sector being the majority of the cluster's 100
members, their engagement is reportedly weak, as the cluster tends to be politically driven rather

than industry-led (ibid).

The Bavarian cluster model is not simply a network platform; it also provides mechanisms for the
translation of scientific research into industrial applications, a critical aspect for bioeconomy
advancements (Philp and Winickoff, 2017). However, as Toller et al. (2021) highlight, these clusters
often operate within a fragmented policy framework where responsibilities are distributed across
different ministries and institutional mandates (Hagemann et al., 2016). Despite these challenges,
regional policies strive to leverage local expertise and stakeholder engagement to implement
bioeconomic initiatives. This alighs with observations by Leipold & Petit-Boix (2018) that localised
governance models in Germany often provide a more adaptable framework for advancing
bioeconomy principles, albeit within the constraints of broader national and EU policies. For instance,
the regional implementation of bioeconomy policies emphasises the integration of small and medium-
sized enterprises (SMEs) into innovation chains, supporting them through tailored funding and

research partnerships (BMBF/BMEL, 2020).

Regional bioeconomy development in Germany relies heavily on fostering partnerships across science,
industry, and politics through structured cluster networks and localised institutional support. While
these initiatives highlight the potential of collaborative models, they are often constrained by the
overarching challenges of policy fragmentation and inconsistent national-level directives (Toller et al.,
2021). These dynamics underscore the importance of aligning regional and national policy frameworks

to enhance the efficacy of bioeconomy strategies.



France

The following table provides some examples of the partnership approach found in national and

regional bioeconomy policy in France:

Table 10: Partnership in National and Regional Bioeconomy Policy (France)

France

A Bioeconomy Strateqy for France

The French bioeconomy strategy represents a forward-looking approach to sustainable
development, recognising the importance of biomass-based supply chains in addressing
environmental, economic, and social challenges. Through a comprehensive partnership and
network framework, the strategy seeks to leverage France's resources and innovation capabilities
to promote a bioeconomy. The involvement of multiple government ministries (Ministry for
Ecology, Sustainable Development and Energy, the Ministry of National Education, Higher
Education and Research, the Ministry of the Economy, Industry and the Digital Sector, and the
Ministry of Agriculture, Agrifood and Forestry) and the emphasis on stakeholder engagement
reflect a concerted effort to build a bioeconomy that is inclusive and benefits from a wide range of
expertise and perspectives. Furthermore, France's active participation in European and
international initiatives underscores its commitment to playing a significant role in shaping the
global bioeconomy landscape, particularly through the European Commission's strategy for the
bioeconomy titled "Innovating for Sustainable Growth: A Bioeconomy for Europe." France is also
involved in various initiatives, such as the formation of working groups in the Standing Committee
on Agricultural Research (SCAR), the European Bioeconomy Observatory, and a public-private
partnership with a consortium of manufacturers, demonstrating the importance of transnational

collaboration (Ministry of Agriculture and Food Sovereignty, 2017).

Pays de la Loire, Western France

Pays de la Loire Bio-based Circular Economy Action Plan

“Encourage cooperation between stakeholders (e.g., businesses, universities, administrations, and

consumers). Collaboration is the foundation of a functioning circular economy.”

The “third action aims to develop links between local authorities and with non-institutional actors:

it draws on the many good practices of the partners, demonstrating the major role of local
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authorities and the value of collaboration with private partners in financing and developing actions
in the field. The BIOREGIO project has made it possible to reveal the progress made by other
European regions in the construction of multi-sector and multi-actor networks, bringing together
small and large structures, companies, local authorities, associations and research laboratory. It
also revealed the importance of local, small-scale actions to advance the subject of bio-based

circular economy.”

“The regional stakeholders’ group for the Pays de la Loire Region in the BIOREGIO project is

composed of the following organisations:

- Pays de la Loire Regional Council (local authority)

- Mauges Communauté (local authority)

- Municipality of lle d’Yeu (local authority)

- AILE (association)

- AlgoSource Technologies (private company)

- Le Mans University (research)

- Cluster Méthatlantique (company representative)

- Chamber of Agriculture of the Pays de la Loire (farmer representative)

- Association of the Chambers of Agriculture of the Atlantic Area (association)”

(BIOREGIO, 2019, p.11-13;18)

Table 10 demonstrates how the partnership approach to bioeconomy development in France
integrates multi-level and multi-actor collaboration to create a cohesive and inclusive framework for
advancing the bioeconomy. At the national level, the Bioeconomy Strategy for France underscores the
importance of leveraging diverse expertise and resources from various sectors to address
environmental, economic, and social challenges. This strategy is characterised by its inclusion of
multiple government ministries—ranging from ecology and education to industry and agriculture—
highlighting an interdisciplinary approach to policy formulation and implementation (Ministry of
Agriculture and Food Sovereignty, 2017). This institutional collaboration is complemented by active
stakeholder engagement, ensuring that a broad spectrum of perspectives contributes to shaping the

strategy. France's involvement in European and international initiatives, such as its participation in the



Standing Committee on Agricultural Research (SCAR) and the European Bioeconomy Observatory,
reinforces its commitment to fostering transnational partnerships and aligning its goals with global

bioeconomy efforts.

Table 10 also shows that regional policy such as the Pays de la Loire Bio-based Circular Economy Action
Plan embodies the principle of cooperation at the local and community level. This plan emphasises
collaboration between diverse stakeholders, including businesses, universities, local authorities,
associations, and research institutions, to advance a circular bioeconomy. The role of local authorities
is particularly significant, with initiatives such as the BIOREGIO project showcasing the value of multi-
sector and multi-actor networks. These networks facilitate partnerships among entities ranging from
small businesses to research labs, enabling the pooling of resources, knowledge, and expertise. The
regional stakeholders’ group for Pays de la Loire exemplifies this collaborative ethos, bringing together
entities like the Chamber of Agriculture, private companies like AlgoSource Technologies, research
institutions like Le Mans University, and associations such as AILE, to create synergies that drive

innovation and implementation at a local scale (BIOREGIO, 2019).

The French model, both nationally and regionally, highlights the importance of integrating institutional
frameworks with grassroots and transnational initiatives. It recognises that partnership—across
government levels, sectors, and international borders—is essential for developing a robust and

sustainable bioeconomy.

The “Demonstrator Site Network” was established to promote growth in bioeconomy sectors within
Northern France, particularly by showcasing the region's ability to produce and utilise the agricultural
biomass required to supply these sectors (Ambition Bioeconomy, 2020). Collaboratively, the project
partners have established the FILABIOM initiative to facilitate the design and creation of supply chains
for local, sustainable, and long-term agricultural biomass sources (ibid). The Bioeconomy Hub in Pays
de la Loire aims to facilitate a collaborative environment that enables the development of European
projects in response to funding opportunities from the European Commission and regional structural
funds (Regional Council of Pays de la Loire, 2024). The Hub is jointly managed by the European Policy
Directorate of the Pays de la Loire Region, the Pays de la Loire Representative Office in Brussels, and
the Technocampus Alimentation (ibid). It leverages the expertise from the "Agriculture, Fisheries and
Food" and "Environmental and Energy Transition" Directorates of the Pays de la Loire Region (ibid).
The Hub serves as an access point for European initiatives and support through its connections with

the European Action Service and the Brussels Office (ibid).

At the national level, French bioeconomy policy largely aligns with mainstream European Union

strategies, emphasising the commercialization of bio-based products, economic growth, and the



preservation of natural resources within planetary boundaries (Allain et al., 2022). However, the
regional and local implementations reveal a more nuanced picture (ibid). In practice, partnerships in
France's regional bioeconomy policy often bridge governmental bodies, private sector stakeholders,
and local communities to foster innovation and adaptability (ibid). For instance, regional approaches
incorporate ecological transition contracts, local food projects, and energy sobriety initiatives (ibid).
These efforts are often heterogeneous and guided by the specific ecological, economic, and cultural
contexts of regions, rather than a rigid adherence to national frameworks (ibid). However, the
partnership approach in bioeconomy policy in France is fraught with competing narratives (Vivien et
al., 2019). Some stakeholders prioritise technological innovation and market competitiveness, aligning
with the bioeconomy’s growth-centric vision, while others advocate for agroecological approaches
emphasising local resilience and sustainability (Allain et al., 2022). These dual goals can create friction,
requiring careful negotiation to ensure policy coherence (ibid). Béfort et al. (2020) caution against the
risk of "greenwashing" in bioeconomy policies. Such critiques have driven the need for transparent

metrics and inclusive participatory governance models (Béfort et al., 2020).

The partnership approach in France is marked by efforts to reconcile the bioeconomy and
bioeconomics paradigms. Effective partnerships must integrate principles of strong sustainability,
balancing economic objectives with social equity and ecological preservation (Allain et al., 2022). This
involves not only supporting top-down measures but also empowering local initiatives and fostering

horizontal exchanges between regions (ibid).

Belgium

Table 10 provides some examples of the partnership approach found in regional bioeconomy policy

in Belgium:

Table 11: Partnership in Regional Bioeconomy Policy (Belgium)

Regional Policy (Belgium)

Cluster Policy in Flanders

“On 4 March 2016, the Flemish government approved the resolution that defines the support for
the innovation clusters in Flanders. The goal of the cluster policy is to unlock unused economic
potential and to realise competitiveness growth among Flemish companies through active and

sustainable collaboration between actors.”



https://www.vlaio.be/en/clusterorganisaties/het-clusterbeleid/het-vlaamse-clusterbeleid#:~:text=On%204%20March%202016%2C%20the%20Flemish%20government%20approved,companies%20through%20active%20and%20sustainable%20collaboration%20between%20actors.

“This cluster policy concentrates on collaboration agreements of Flemish companies with growth
ambitions, innovation awareness, an international attitude and a willingness to collaborate with
other companies and knowledge centres, both for the realisation of their individual company

targets and to contribute to competitiveness growth among a large group of Flemish companies.

The Flemish cluster policy distinguishes two types of clusters, namely the spearhead clusters and

the Innovative Business Networks.” (Flanders Innovation and Entrepreneurship, 2024)

Table 11 shows how the partnership approach to bioeconomy development within Belgium's Flemish
region is articulated in the Flanders Cluster Policy, and emphasises collaboration as a cornerstone for
fostering innovation, competitiveness, and sustainable growth among companies. Established
through a government resolution on March 4, 2016, this policy aims to harness untapped economic
potential by bringing together diverse actors, including companies, knowledge centres, and other
stakeholders. This approach is built on creating synergies among Flemish companies that are
characterised by a strong inclination toward growth, innovation, and international engagement. These
companies are encouraged to engage in partnerships that simultaneously advance their individual
objectives and contribute to a collective enhancement of regional economic competitiveness. By
promoting shared goals and cooperation, the policy seeks to amplify the collective impact of these
entities on the regional economy. The policy delineates two distinct types of clusters: spearhead
clusters and Innovative Business Networks. Spearhead clusters are focused on strategic areas that
align with the region's economic strengths and global trends, aiming to position Flanders as a leader
in these domains. Meanwhile, Innovative Business Networks offer a platform for companies to
collaborate on innovation-driven initiatives, ensuring that businesses of varying scales and capacities
can participate meaningfully. Central to this partnership approach is the integration of knowledge
centres as pivotal contributors to the innovation ecosystem. These centres serve as conduits for
research and expertise, facilitating the translation of theoretical insights into practical applications.
The emphasis on active collaboration ensures that the bioeconomy benefits from a multidisciplinary
perspective, combining scientific advancements with entrepreneurial agility. Overall, the Flemish
cluster policy exemplifies a structured and inclusive model for regional bioeconomy development. It
leverages the strengths of collaboration to foster innovation, drive economic growth, and establish

Flanders as a competitive player in the global bioeconomy landscape.

The Flemish cluster policy emphasises the establishment of 'Spearhead Clusters' to drive innovation
and enhance the competitiveness of both cluster members and their broader sectors (Angelino et al.,

2024). These collaborative initiatives bring together stakeholders from industry, academia, and



government, focusing on specific areas where Flanders holds a comparative advantage in the
international arena (ibid). Rather than supporting declining sectors or regions, the cluster policy aims
to further bolster the 'winning' industries, the 'spearheads' of the Flemish economy (ibid). Since 2017,
a total of seven Spearhead Clusters have been set up, with three of them concentrating on the
industrial domains of chemistry, food, and materials (Catalisti, 2024). The regional government
provides partial financial support for collaborative R&D projects within the cluster (Angelino et al.,
2024). The cluster institutions not only offer R&D subsidies for joint innovation initiatives, but also a
range of complementary services to address various material needs of their members (ibid). In
summary, the policy features emphasise the significance of designing an appropriate combination of
policy instruments, guided by a systemic perspective cognisant of the specific requirements and

potential of the local context under policy consideration (ibid).

5.3 The Governance Approach

Governance is a critical aspect of the bioeconomy, requiring a multifaceted approach to address the
complex challenges posed by the transition to a bio-based and renewable economy. Applying
principles of good governance, emphasising accountability and participation, is essential for ensuring
the economic, environmental, and social sustainability of the future bioeconomy in European regions
(Devaney et al., 2017). The governance of the bioeconomy involves restructuring of value chains and
demanding a focus on governance issues and measures in various areas such as science and
technology, policy and law, market and economy, ecology, and society (Leventon et al., 2016).
Effective governance is essential for transitioning to a sustainable bioeconomy (Kircher, 2021). This
involves creating policies that encourage the use of renewable materials and streamline regulations
for bio-based technologies (ibid). Governance can also promote investment through funding programs
and a stable policy environment that attracts private capital (ibid). Supporting skills and training
programs is key to building a capable workforce for the bioeconomy (ibid). Addressing potential
negative social and economic impacts, like excluding small-scale producers or job losses, is a critical
governance role (Kircher, 2021; Mac Clay and Sellare, 2022). By setting clear sustainability standards
and fostering cooperation, policymakers can cultivate an integrated and environmentally responsible
bioeconomy (Mac Clay and Sellare, 2022). In essence, governance provides the framework and tools

to navigate the complex transition to a sustainable bio-based future.

Enhancing biodiversity in agricultural landscapes requires a re-evaluation of the governance system

to identify alternative ways of managing agricultural landscapes for biodiversity (Leventon et al.,



2016). Effective governance arrangements are crucial for the development of a legitimate Science-
Policy Interface (SPI) to support biodiversity and sustainability politics, emphasising the need for a
reflexive approach in designing SPIs (Gorg et al.,2016). Government intervention is deemed necessary
to steer the transition to a sustainable bioeconomy, addressing existing market distortions that favour

fossil-based products and promoting a fair competition environment (Purkus et al., 2012).

Germany

The governance framework for the bioeconomy sector plays a crucial role in shaping the sustainability
and effectiveness of bioeconomic developments European nations such as Germany, France, and
Belgium, which have established governance mechanisms to guide their transition towards a bio-
based economy. However, despite the recognition of some limitations, Germany finds itself at a critical
juncture, facing criticism from NGOs and civil society for a governance approach that is argued to be
strongly shaped by a neoliberal economic growth narrative, which fails to sufficiently address
environmental and social sustainability considerations (Riemann et al., 2022). The main contention
lies with the perceived narrow framing of the bioeconomy by policymakers, where economic growth
is prioritised over ecological and social considerations (ibid). An example of this is that the German
National Policy Strategy Bioeconomy (2013) tends focus mainly on technology and optimisation,
overlooking the need for agricultural reform (Fortuna et al., 2020). It does not address the Common
Agricultural Policy's (CAP) objectives regarding food chain restructuring and landscape preservation
(ibid). Additionally, it fails to adequately resolve the tensions between increased biomass production
and environmental protection (Eversberg et al., 2023). Highlighting that policy documents and the
federal government's approach are often aligned with a vision of the bioeconomy that emphasises
technological innovation and market-driven solutions, instead of a more inclusive, deliberative
governance model that prioritise environmental justice and broader public participation (Riemann et

al., 2022).

An illustration of this is the land-use competition in the German bioeconomy increasing pressure on
arable land due to various demands, such as housing, transport, reforestation, and biomass
production for energy purposes (Zscheischler et al., 2016). This competition is further exacerbated by
the political support for energy crops, leading to conflicts over land-use both domestically and globally
(Delzeit et al., 2010). The interaction of the global multi-regional general equilibrium model (DART), a
regionalised agricultural sector model for Germany (RAUMIS) and a location model for biogas plants

reveals the complex economy-wide effects of biomass cultivation, emphasising the importance of



considering existing land-use restrictions and competition to understand the full implications of
bioenergy production (Delziet et al., 2010). Addressing these trade-offs and synergies is crucial for

sustainable land management and the long-term viability of the German bioeconomy.

The German government has been endeavouring to take more resolute actions to heighten societal
awareness regarding production and consumption concerns and fostering greater accountability on
their part (Riemann et al., 2022). This includes the development of a new Bioeconomy Council in 2020
with a more diverse membership, comprising of experts from various fields such as social sciences,
engineering, and natural sciences (ibid), as well as the enactment of the ‘Supply Chain Act’ on January
1%%, 2023, which is also known as the German Act on Corporate Due Diligence in Supply Chains
(Mittwoch and Bremenkamp, 2023). This Act aims to promote corporate sustainability and human
rights protection in global supply chains by requiring companies to conduct due diligence on human
rights and environmental risks within their operations and direct suppliers (ibid). However, the Act has
been criticised for primarily focusing on human rights while giving secondary consideration to
environmental concerns (ibid). Additionally, its impact is limited as it only applies to large companies
and focuses on direct suppliers, overlooking potential violations earlier in the supply chain (ibid).
According Mittwoch and Bremenkamp (2023) despite these shortcomings, the German ‘Supply Chain
Act’ is significant as it represents a step towards greater corporate accountability for human rights

and environmental impacts within global supply chains.

France

France's approach to governance involves a multi-level framework with various public actors focused
on sustainability and economic development (Agro-Transfert Ressources et Territoires, 2017). At the
national level, the government has established a dedicated bioeconomy strategy, complemented by
regional biomass plans (ibid). This strategy is influenced by EU bioeconomy policies but tailored to
regional needs (ibid). Public institutions play a crucial role in promoting biomass use by providing
financial support, allocating land, and offering guidance (ibid). For example, the French Agency for
Ecological Transition (ADEME) supports renewable energy and waste management projects involving
biomass (ibid). Regional authorities are meant to prioritise biomass projects that create jobs and
enhance the region's influence in the bioeconomy regional decision-making process, which is meant
to carefully consider economic, environmental, and social factors to ensure initiatives align with
sustainability and economic development goals (ibid). France's approach showcases a commitment to

advancing a sustainable and circular bioeconomy by integrating it across various sectors and fostering



collaboration among public institutions, businesses, and local communities (ibid). However, the
overreliance on public funding sources may pose a risk to the long-term sustainability of bioeconomy
projects, as exemplified by the case of liquidation of the SCIC Picardie Energie Bois (ibid). The Picardy
Regional Council actively promoted the creation of this SCIC to foster a collective approach in the

wood energy sector, but this strong reliance on regional support made the initiative vulnerable (ibid).

Dependence on public funding poses several challenges such as (Stadler and Chauvet, 2018; Agro-

Transfert Ressources et Territoires, 2017):

e Shifting Political Priorities: Changes in political leadership or regional priorities can lead to

reduced or withdrawn funding, jeopardising operations.

e Lack of Financial Self-Sufficiency: Continuous reliance on public funds can hinder the
development of a robust and independent business model, leaving the businesses/sectors

such as the SCIC perpetually vulnerable to funding cuts.

e Distortion of Market Dynamics: Excessive public funding can create an uneven playing field,

potentially disadvantaging private sector competitors and disrupting natural market forces.

This suggests that the governance structure should prioritise diversifying funding sources and
developing mechanisms to attract private investment, ensuring the long-term viability of bioeconomy

initiatives. Table 12 outlines Policy and Governance Framework for the French bioeconomy.

Table 12: France's Policy and Governance Framework & Integration of the Bioeconomy (Source: Agro-Transfert

Ressources et Territoires, 2017; Naudet and Marrazzo, 2021)

France's Policy and Governance Framework & Integration of the Bioeconomy

National Bioeconomy Strategy: France has a dedicated national bioeconomy strategy, aligning with the
broader European Union framework but tailored to address specific national and regional priorities. This
strategy establishes a clear direction for bioeconomy development and encourages collaboration between

various ministries and government agencies.

Regional Biomass Plans: Recognising the diverse resources and needs of different regions, France encourages
the development of regional biomass plans. These plans often incorporate elements of the circular economy,

focusing on local resource utilisation, waste reduction, and the creation of closed-loop systems.

Multi-Level Governance: France's approach to bioeconomy governance involves collaboration between

national, regional, and local authorities. This ensures that decision-making processes consider both national




priorities and local specificities, facilitating the adaptation of bioeconomy initiatives to different territorial

contexts.

Cascading Use of Biomass: France prioritises the cascading use of biomass, aiming to maximise resource
efficiency and minimise waste generation. This involves using biomass for multiple purposes, starting with high-
value applications like food and feed production, followed by the extraction of valuable materials, and

concluding with energy generation from residual streams.

Integration with Waste Management: France seeks to integrate bioeconomy activities with existing waste
management systems, viewing organic waste as a valuable resource for bio-based products and energy. This
approach reduces the environmental impact of waste disposal, promotes resource recovery, and creates

opportunities for local job creation within the waste management sector.

Emphasis on Environmental Impact Assessment: Public actors in France conduct thorough environmental
impact assessments before approving bioeconomy projects, ensuring that potential negative consequences are
mitigated. This involves evaluating factors like greenhouse gas emissions, potential pollution, and impacts on

biodiversity.

France's approach to land-use management in the bioeconomy involves navigating complex trade-offs
between competing interests. This is exemplified with regards to the intersection of the
multifunctional role of French forests, which provide not just timber but also support biodiversity,
recreation, and other valuable ecosystem services (Roux et al., 2023). Two primary approaches have
emerged in the forestry sector: increasing wood harvesting to bolster the bioeconomy, or prioritising
carbon storage by limiting harvests (ibid). The former emphasises substituting wood for more
emissions-intensive materials, potentially accelerating decarbonisation (ibid). The latter stresses the
importance of maintaining forest carbon sinks and preserving ecosystem services (ibid). This tension
plays out across different forest management scenarios, with implications for carbon sequestration,
economic outcomes, and land-use patterns (ibid). A central trade-off involves balancing the short-
term bioeconomy gains from expanded harvesting against the long-term benefits of preserving forest
carbon stocks and ecological integrity (ibid). Expanding forest areas for biomass production could
compete with land used for food crops or livestock (ibid). Promoting agroforestry could integrate trees
into agricultural landscapes, changing traditional farming and creating new diversification

opportunities (ibid).




Belgium

The governance structure of Flanders' bioeconomy has evolved from a dedicated strategy to an
integrated approach within a larger circular economy framework (Naudet and Marrazzo, 2021).
Initially led by an Interdepartmental Working Group that published a bioeconomy strategy in 2013,
the focus shifted to incorporating bioeconomy into the 2014 Smart Specialisation Strategy and then
the 2016 Vision 2050 for a transition towards a circular economy (ibid). Circular Flanders, established
in 2017, serves as a partnership hub to guide actions related to circularity, including bioeconomy (ibid).
The current structure, established in 2020, features a cross-cutting governance approach that links
circular economy concepts across the Flemish Government (ibid). This is implemented through
thematic working agendas and coordinated by the Departments of Economics, Science and
Innovation, and Agriculture and Fisheries (ibid). A quadruple helix governance board oversees this
model, while a dedicated steering group of diverse stakeholders develops the bioeconomy working
agenda within the circular economy framework, ensuring alignment with other policy domains

(Naudet and Marrazzo, 2021; Roman et al., 2020).

The transition of Flanders' bioeconomy governance from a dedicated strategy to integration within a
broader circular economy framework raises concerns about the potential dilution of focus (Naudet
and Marrazzo, 2021). While the alignment with overarching sustainability objectives is advantageous,
this shift risks obscuring the distinct aspects and pressing priorities of bioeconomy development (ibid).
This concern is exacerbated by the challenges in maintaining active stakeholder engagement, as initial
enthusiasm may wane, potentially hindering early input and broad consensus-building (ibid).
Moreover, the absence of a well-defined public engagement strategy could impede the social

acceptance and support for bioeconomy initiatives, particularly those pertaining to land-use (ibid).

Flanders bioeconomy faces significant competition for land-use and trade-offs, especially in
establishing Short Rotation Coppice plantations *for bioenergy (Broeckx et al., 2012). Planting SRC
with poplar on former farmland has shown high productivity potential, with variations in plant
genetics affecting growth rates and yields (ibid). This competition for land-based ecosystem services,
including bioenergy, highlights the trade-offs and synergies between different land uses, emphasising

the need to understand functional relationships to navigate land-use effectively (Miiller et al., 2016).

14 Specialised form of biomass production that utilises fast-growing tree species cultivated on agricultural lands for energy purposes
(Schiberna et al., 2021).



5.4 The Approach to Economic, Environmental and Social Sustainability

In an effort to facilitate the transition towards sustainable development, countries like Germany,
France, and Belgium have implemented bioeconomy policies and strategies aimed at substituting
fossil and mineral-based resources with biomass (Bringezu et al., 2021). However, the increased
utilisation of biomass presents the potential for unintended consequences, such as the
overexploitation of resources, water, and land, as well as the potential loss of biodiversity and
increased greenhouse gas emissions in certain cases (e.g. combustion inefficiencies, supply chain
impacts, land-use changes, fertiliser application, and delayed carbon payback periods) (Bringezu et al.,

2021; Brack, 2023).

Germany

The evaluations of alternative de-fossilisation pathways in Central Germany have shown positive
socio-economic impacts and reduced environmental footprints, especially when transitioning away
from natural gas (Zander, 2022). However, citizen perceptions in Germany reveal mixed views on
transitioning to a bioeconomy, with concerns about socio-economic effects and product prices
(Bogner and Dahlke, 2022). Additionally, despite the emphasis on sustainability, there are concerns
regarding the actual transformation towards sustainability and the lack of tangible outcomes in
aligning the economy with sustainable practices (Liihmann and Vogelpohl, 2020). The environmental
footprint of the German bioeconomy, particularly in terms of agricultural and forestry biomass
consumption, highlights issues such as substantial land-use change, water stress, and significant
contributions to carbon footprints attributed to livestock farming, primarily due to methane emissions
from ruminant animals and fertiliser management (Bringezu et al.,, 2021). In 2015, Germany's
agricultural biomass consumption footprint was 415 million metric tons, which was 81% higher than
the global average, this transformation was predominantly facilitated by the conversion of forested
areas to agricultural land, resulting in habitat degradation and diminished biodiversity (ibid). It is
important to note that there is a lot of variation in how the size and impact of the bioeconomy are
measured across different studies (lost et al., 2019). This is mainly because there is no widely accepted
definition of "bioeconomy", and current economic classifications have trouble distinguishing between
fossil-based and bio-based resources (ibid). This impedes the ability to accurately monitor progress
and determine the full extent of bioeconomy growth, consequently posing challenges in formulating

evidence-based policies, setting realistic objectives, and appropriately allocating resources.



France

France faces various challenges in developing a sustainable bioeconomy. A key issue is the unbalanced
flow of biomass resources (Marty et al., 2022). For example, northern Aube relies on imported organic
fertilisers due to a shift towards crop-only farming (ibid). This imbalance is worsened by the rise of
agricultural biogas production, which diverts biomass and intensifies competition for critical resources
like manure (ibid). While biogas is financially attractive for individual farmers, its expansion raises
concerns about the long-term sustainability of agricultural practices, including potential negative
impacts on soil fertility and existing agro-industries (ibid). The situation is further complicated by
uncertainties in the agricultural sector, such as climate change and agronomic challenges, that affect
biomass availability and use (ibid). Addressing these complexities requires a comprehensive, multi-
scale approach to bioeconomy development that considers the interconnected value chains and

prioritises the long-term sustainability of agricultural and industrial activities (ibid).

Belgium

Flanders faces multiple challenges in developing a sustainable bioeconomy, mainly due to a lack of
coordination and trust among stakeholders (Mertens et al., 2019). The absence of a shared vision for
end products and limited stakeholder engagement beyond research have hindered progress (ibid).
Funding for comprehensive value chain development is lacking, limiting access to critical resources
(ibid). This has led to reliance on subsidies, further deterring private investment and perpetuating
insufficient knowledge generation (ibid). The fragmented research landscape and inadequate
information sharing have also stifled trust building (ibid). To overcome these issues, Flanders needs to
foster collaboration, set clear objectives, secure stable funding, and promote transparent
communication to build confidence in the bioeconomy's potential (ibid). These challenges are similar
to those faced in Belgium's manure treatment sector, where manure availability is the main constraint
on bioeconomy growth, which highlights that focusing only on technology development, without
addressing the core issue of resource availability, is inadequate approach (Maes and Passel, 2019).
Therefore, addressing resource constraints is essential for the success of industrial and R&D policies

in the bioeconomy (ibid).

This shift towards increased biomass consumption is expected to have potential impacts on
ecosystems primarily related to land-use change such as loss of carbon stocks, biodiversity loss, excess

nutrients, and high-water usage. This highlights the importance of monitoring land-use displacement



and spillover effects of bioeconomy development (Tébben et al., 2022). Monitoring the bioeconomy
is crucial for tracking progress towards sustainability goals, informing policy decisions, understanding
the economic impact, and evaluating environmental implications (lost et al., 2019). As nations
transition to more sustainable and bio-based economies, a robust monitoring system allows
policymakers and researchers to assess policy effectiveness, identify areas for improvement, and
ensure the bioeconomy contributes to a sustainable future (ibid). By measuring the bioeconomy's
contribution to employment, value, and revenue, policymakers can gain insights, attract investments,
and promote growth (Pyka et al., 2022). A comprehensive monitoring system should assess the
bioeconomy's environmental impacts, such as land-use, emissions, and biodiversity, to mitigate

negative consequences (lost et al., 2019.

7. Transferable Policy Stands identified for the Irish Bioeconomy
Context

Based on the analysis of research and development (R&D) approaches in Germany, France, and
Belgium, several transferable policy strands can be identified for the Irish bioeconomy context. Ireland
could benefit from adapting these strategies to foster innovation, sustainability, and regional

inclusivity within its bioeconomy.

7.1 The Research and Development Approach
Comprehensive Funding Models and Coordination

Ireland could adopt Germany’s dual funding approach from the National Research Strategy
Bioeconomy 2030. This model combines medium- to long-term institutional funding with flexible,
short-to-medium-term project funding. Such an approach ensures consistent support for foundational
research while enabling adaptive responses to emerging challenges like climate change and

bioresource management.

Ireland should establish mechanisms for synergistic funding coordination, involving government
agencies, private stakeholders, and EU funding programs. For instance, Germany's Project
Management Jllich and France's National Research Agency provide models for Ireland to streamline

funding administration while ensuring alignment with national and EU priorities.



Belgium’s emphasis on targeted funding incentives, such as tax breaks for reusable packaging and R&D
investments, could further encourage industry participation. Adopting a tax-incentive scheme like

Belgium’s 13.5% R&D credit could boost private sector involvement in Ireland.

Collaborative Innovation Ecosystems

Germany’s approach to fostering innovation networks such as BioRegio and BioProfile illustrates the
value of cross-sectoral collaboration. Ireland could replicate these networks to connect universities,
SMEs, and larger corporations in innovation clusters. This would be particularly effective in enabling

interdisciplinary R&D projects in agriculture, forestry, marine resources, and biotechnology.

In addition, Ireland could adopt France’s cluster-based models, such as the Industries and Agro-
Resources (IAR) cluster, to create integrated value chains. These clusters could focus on biobased
chemicals, renewable energy, and sustainable food production, enabling Ireland to develop cohesive

and competitive bioeconomy sectors.

Regional hubs like Belgium’s Flanders Innovation Hub for Sustainable Chemistry (FISCH) could inspire
Ireland to establish similar innovation centres that serve as platforms for translating research into

industrial applications.

Localised and Regional Approaches

The French model of regional experimentation, particularly the Pays de la Loire Bio-based Circular
Economy Action Plan, demonstrates how localised testing can inform national strategies. Ireland could
adopt action research initiatives to pilot bioeconomy projects in specific regions. These pilots could
explore sustainable practices in biomass utilisation, waste recycling, and renewable energy

production, generating insights that are scalable across the country.

Additionally, Belgium’s focus on regional adaptability through programmes like the Flemish Moonshot
illustrates the value of tailoring bioeconomy policies to local strengths. Ireland could develop regional
strategies that leverage its unique resources, such as marine biomass in coastal areas or agricultural

residues in rural regions.



Focus on Circular Economy and Sustainability

France’s ConcerTO approach provides a replicable model for structured and inclusive resource
management. Ireland could adopt this methodology to create comprehensive frameworks for
managing organic waste, emphasising stakeholder collaboration, collective intelligence, and

adaptability.

Belgium’s emphasis on circular carbon strategies within its Moonshot programme could also guide
Ireland in designing policies that focus on circularity in materials and energy use. These policies should
integrate biowaste recycling, biogas production, and resource recovery into the bioeconomy

framework.

Technological Convergence and Innovation

Ireland could draw from Germany’s emphasis on technological integration across sectors, fostering
interdisciplinary collaboration between life sciences, digital technologies, and material sciences. For
example, initiatives like Germany’s BioFuture and BioChance could inspire Ireland to develop similar

programs to accelerate the deployment of advanced bioeconomy technologies.

France’s and Belgium’s focus on green chemistry and process innovation highlights the importance of
advancing sustainable technologies. Ireland could establish centres of excellence in areas like bio-

based materials and energy storage, supported by government and private funding.

Participatory and Inclusive Governance

France’s model of participatory governance is highly relevant for Ireland. Policies should ensure the
inclusion of diverse stakeholders, such as NGOs, farmers, local communities, and academic
institutions, in decision-making processes. This inclusivity can help ensure that bioeconomy strategies

reflect societal priorities and foster community engagement.

Belgium’s Klimrek project, which provides tailored climate assessments for farmers, is a prime
example of stakeholder-focused initiatives. Ireland could replicate this by developing tools that help

farmers and rural businesses adapt to bioeconomy innovations while addressing climate challenges.



Institutional and Knowledge Infrastructure

Ireland could benefit from Belgium’s approach to building institutional frameworks that support
bioeconomy R&D. Establishing policy research centres and dedicated agencies for bioeconomy
innovation would strengthen Ireland’s capacity to coordinate research, monitor progress, and

disseminate knowledge.

For example, Germany’s integration of advisory bodies, such as the National Bioeconomy Council,

could guide Ireland in developing strategic policies and aligning them with EU goals.

Equitable Regional Development

Germany’s shift from a biotechnology-centric bioeconomy to a broader focus on bioresources and
bioecology highlights the importance of inclusivity in regional development. Ireland could adopt
policies that promote equitable bioeconomic growth, targeting both urban innovation hubs and rural

areas with tailored initiatives.

Belgium’s decentralised funding model, which supports projects in less-developed regions, offers a
way to ensure geographic inclusivity. Ireland could implement similar measures to balance the

development of bioeconomy activities across its regions.

Support for SMEs and Local Enterprises

France’s emphasis on integrating bioeconomy strategies into regional business models and Belgium’s
targeted SME funding illustrate the potential of empowering smaller enterprises. Ireland could
establish innovation grants and incubators for SMEs, particularly those focused on sustainable

agriculture, marine resources, and forestry.

Ethical and Normative Dimensions

Germany’s critique of its own bioeconomy policies for neglecting normative considerations offers a
valuable lesson. Ireland should integrate ethical reflection, systemic thinking, and participatory
approaches into its bioeconomy strategies. This could involve fostering discussions on sustainability

trade-offs, consumer roles, and equitable resource distribution.



Concluding note

To fully benefit from the transferable policies of Germany, France, and Belgium, Ireland must integrate
these elements into a coherent national strategy that emphasises funding, collaboration, inclusivity,
and innovation. By combining local experimentation with strategic national initiatives, Ireland can
create a bioeconomy that is not only innovative but also sustainable, equitable, and tailored to its

unique socio-economic and environmental context.

7.2 The Partnership Approach

Establish Regional Bioeconomy Hubs (RBHs) as Collaborative Platforms

Ireland’s bioeconomy can be significantly enhanced by establishing Regional Bioeconomy Hubs
(RBHSs), inspired by the regional approaches in Bavaria, Germany, and Pays de la Loire, France. These
hubs would act as decentralised platforms to coordinate stakeholders from industry, academia, local
authorities, and communities. Each hub could focus on Ireland’s distinct resources and regional
capacities. For instance, the Shannon Estuary could center its activities on marine bioresources, while
Munster and Connacht might prioritise agricultural biomass and food processing waste. The hubs
would not only support the commercialisation of bioeconomy innovations but also serve as

knowledge-sharing centers, hosting training programs, conferences, and collaborative projects.

RBHs in Ireland would act as localised ecosystems where innovation aligns with community needs.
They could provide incubators and accelerators for bio-based startups, drawing on lessons from
Germany’s cluster model in Bavaria, which integrates regional expertise with practical industrial
applications. These hubs would also help retain economic value within rural areas, creating

employment opportunities and supporting regional growth.

Build Multi-Actor Innovation Clusters

The development of multi-actor innovation clusters is key to Ireland’s bioeconomy growth, following
the models seen in Belgium’s cluster policy and Germany’s Bavarian bioeconomy clusters. These
clusters would connect universities, SMEs, industry leaders, and government bodies to foster
interdisciplinary research, innovation, and commercialisation in areas such as bioplastics, biofuels, and

marine bioresources. Ireland’s strong ICT and life sciences sectors could collaborate with agriculture



and fisheries to drive breakthroughs in precision farming, biopharmaceuticals, and circular bio-based

technologies.

Clusters would provide infrastructure for shared R&D, networking opportunities, and access to
funding. Drawing from Belgium’s Spearhead Clusters, Ireland could emphasise high-impact sectors,
such as renewable energy, sustainable packaging, and bio-based chemicals, offering tailored funding
and tax incentives to attract investment and innovation. These clusters would align with EU priorities

for sustainable and circular bioeconomic development.

Leverage Living Labs for Participatory Innovation

Germany’s Living Lab model demonstrates how participatory innovation frameworks can address local
bioeconomy challenges. Ireland could establish Living Labs in regions such as Donegal or Kerry to
engage stakeholders, including farmers, fishers, SMEs, and local communities, in co-designing
bioeconomy solutions. These labs would test and refine innovations in real-world contexts, such as

bioenergy systems using agricultural residues or seaweed-based materials for renewable products.

Living Labs would promote inclusive innovation by ensuring that local voices shape solutions, creating
a sense of ownership and ensuring practical applicability. For example, coastal Living Labs could
involve marine researchers and fishing cooperatives to develop bio-based energy systems while inland
labs might focus on biowaste management and valorisation. These labs would also align with EU

programs and foster grassroots contributions to Ireland’s bioeconomic transformation.

Empower Primary Producers as Partners

Primary producers, including farmers, foresters, and fishers, are integral to the bioeconomy as
suppliers of biomass. Drawing from Germany’s emphasis on including primary producers as equal
partners, Ireland could create programs that empower these stakeholders to actively shape
bioeconomy strategies. This would include formalising their involvement through advisory councils
and cooperatives linked to bioeconomy hubs. These structures would enable farmers and foresters to

guide land management practices, resource extraction, and the development of bio-based products.

Training programs, informed by France’s farmer-focused initiatives, would equip producers with the

skills to engage in sustainable practices and value-added processing. For example, farmers could learn



to produce bio-based fertilisers from agricultural residues or engage in bioenergy projects, ensuring

that they benefit economically from the bioeconomy while contributing to sustainability goals.

Strengthen Knowledge Co-Creation

Germany’s National Research Strategy Bioeconomy 2030 and France’s interdisciplinary governance
model emphasise the importance of integrating diverse expertise in bioeconomy innovation. Ireland
could establish bioeconomy consortia that unite universities, private enterprises, NGOs, and local
authorities to collaboratively address challenges such as climate-neutral farming and marine resource
optimisation. Teagasc, as a central knowledge institution, could expand its role to coordinate these

consortia, ensuring that cutting-edge research aligns with industry and societal needs.

Knowledge co-creation would also involve partnerships with international networks, allowing Ireland
to tap into EU funding programs like Horizon Europe. Collaborative research could focus on priority
areas such as biodegradable materials, bioenergy, and sustainable aquaculture, ensuring alignment

with EU Green Deal objectives.

Advance Circular Economy Practices

Circular economy principles are central to sustainable bioeconomic development, as demonstrated in
Belgium’s Moonshot programme and France’s ConcerTO framework. Ireland could adopt similar
strategies to create closed-loop systems that optimise resource use and minimise waste. For instance,
agricultural residues could be converted into bio-based fertilisers or biogas, while food waste could

be used for composting or bioenergy production.

Ireland could develop regional programs to scale these practices, particularly in areas with strong
agricultural or food-processing industries. Cross-sectoral collaborations would ensure efficient
resource flows, linking food processors with waste recovery projects and biogas plants. These efforts

would reduce environmental impacts while promoting sustainable economic growth.

Foster Public-Private Partnerships

France’s success with public-private partnerships illustrates the value of combining government

support with private-sector expertise. Ireland could establish similar mechanisms to drive innovation



and commercialisation in its bioeconomy. Joint funding initiatives could support high-risk projects in
bio-based energy, packaging, and chemicals, with the government providing seed funding and tax

incentives to attract private investment.

Collaboration between public bodies such as Bord Bia and Enterprise Ireland with private companies
would help scale bio-based products for domestic and international markets. Partnerships with large
enterprises could also facilitate technology transfer and capacity building for SMEs, ensuring broad-

based growth.

Develop Multi-Level Governance

Effective governance is critical to aligning national and regional bioeconomy efforts. Ireland could
establish a National Bioeconomy Council, modelled after Germany’s cross-ministerial approach, to
coordinate policies across agriculture, energy, environment, and education sectors. This council would
ensure that bioeconomy strategies are integrated into national development plans and aligned with

EU frameworks.

Regional governance structures, similar to France’s localised initiatives, would empower local
authorities to adapt strategies to specific needs. These councils could oversee regional hubs, ensuring
coherence between national objectives and local implementation, while fostering stakeholder

engagement and accountability.

Enhance Funding Mechanisms

Germany and Belgium’s funding models highlight the importance of targeted financial support for
bioeconomy innovation. Ireland could create dedicated funding streams for early-stage ventures,
advanced commercialisation, and regional projects. These funds could prioritise areas such as marine

bioresources, biowaste valorisation, and renewable materials.

Access to EU funding, such as the European Circular Bioeconomy Fund, would be facilitated by
streamlining application processes and building cross-border consortia. Public-private partnerships

could also be used to share risks and attract private investment in high-potential bioeconomy projects.



Promote International Collaboration

Germany and France’s active participation in EU and global bioeconomy initiatives highlights the
benefits of international collaboration. Ireland could strengthen partnerships with EU neighbours to
address shared challenges, such as sustainable agriculture and marine biomass utilisation.
Participation in Horizon Europe projects and other global networks would enhance Ireland’s

innovation capacity while aligning its bioeconomy goals with global sustainability trends.

Build Awareness and Engagement

France’s public outreach campaigns and local demonstration projects offer valuable insights for raising
awareness about the bioeconomy. Ireland could launch similar initiatives to showcase successful
bioeconomy ventures, emphasising their environmental and economic benefits. Nationwide
campaigns could highlight the potential for rural job creation, reduced waste, and community-led

innovation, fostering public support for bioeconomic practices.

Create Equitable Policies for Small and Rural Enterprises

Belgium’s emphasis on supporting SMEs through cluster policies underscores the importance of
equitable participation. Ireland could develop incubator programs to support rural bioeconomy
startups, providing mentorship, funding, and market access. Simplifying regulatory processes and
ensuring fair competition would enable smaller enterprises to thrive within Ireland’s bioeconomy

framework, ensuring inclusivity and broad-based growth.

Concluding note

A comprehensive adoption of these partnership approaches would position Ireland as a global leader
in sustainable and inclusive bioeconomic development. By tailoring these strategies to its unique
strengths in agriculture, marine resources, and innovation, Ireland could create a robust bioeconomy
that aligns with EU objectives while fostering regional growth, environmental sustainability, and

societal well-being.



7.3 The Governance Approach

Adopt Multi-Level Governance Structures

Ireland can benefit from France’s multi-level governance framework, which integrates national,
regional, and local authorities to ensure alignment between broad national objectives and specific
regional needs. France’s regional biomass plans, tailored to local resources and economic conditions,
offer a model for Ireland to adopt similar regional frameworks. These frameworks could empower
local councils and regional bodies to coordinate bioeconomy initiatives in tandem with the
Department of Agriculture, Food and the Marine (DAFM). For instance, Ireland could establish regional
bioeconomy committees to manage site-specific challenges, such as maximising marine resources in
coastal regions or optimising forestry in the midlands. This structure would ensure that Ireland’s
national bioeconomy strategy is adaptable and responsive to diverse regional contexts, promoting

both inclusivity and efficiency.

Integrate Bioeconomy with Circular Economy Strategies

Belgium’s integration of the bioeconomy within a broader circular economy framework presents a
valuable lesson for Ireland. While circular economy principles emphasise resource efficiency, waste
reduction, and closed-loop systems, combining them with bioeconomy objectives focuses attention
on renewable biological resources. Ireland can adopt a cross-sectoral governance structure similar to
Flanders' Circular Flanders initiative. By establishing a coordinating entity, perhaps under the
Department of the Environment, Climate, and Communications, Ireland could synchronise
bioeconomy and circular economy efforts. This would include creating "bio-circular economy action
plans" that address overlapping challenges in waste management, renewable energy, and sustainable
agriculture. Such integration would enhance the resilience of Ireland’s economy while fostering

innovation.

Develop Reflexive Science-Policy Interfaces

Germany’s reflexive approach to Science-Policy Interfaces (SPIs) demonstrates the importance of
bridging scientific research and policymaking with active societal engagement. Ireland could establish

its own SPI framework, ensuring that bioeconomy governance is informed by cutting-edge science



while remaining flexible to societal demands. For example, Ireland could convene interdisciplinary
panels that include scientists, policymakers, industry leaders, and civil society groups to evaluate
bioeconomy initiatives regularly. These panels could advise on the development of policies that
mitigate unintended consequences such as land-use conflicts, biodiversity loss, and socio-economic
inequalities. Reflexive governance would ensure that Ireland’s bioeconomy strategy evolves in

response to emerging data and public feedback.

Address Land-Use Competition and Trade-Offs

Germany’s challenges with land-use competition highlight the need for integrated land management
strategies. Ireland faces similar pressures, including the competing demands for agriculture,
afforestation, and renewable energy production. France’s cascading biomass use principle, prioritising
high-value applications such as food, feed, and biobased materials before energy production, offers a
transferable policy framework. Ireland could formalise cascading use in its bioeconomy policy,
mandating its application in both public and private sector projects. This approach would reduce
conflicts over resource allocation while maximising the value of biomass. Additionally, Ireland could
implement agroforestry practices, integrating trees into agricultural landscapes to balance

productivity, biodiversity conservation, and carbon sequestration.

Promote Inclusive Governance and Public Participation

Inclusive governance is critical for ensuring equity and social acceptance of bioeconomy policies.
Germany’s new Bioeconomy Council, established in 2020 with representation from diverse fields,
underscores the value of broad stakeholder engagement. Ireland could replicate this model by
forming a Bioeconomy Advisory Council that includes representatives from farmers, fishers,
indigenous communities, environmental groups, and industry leaders. This council would act as a
forum for addressing diverse concerns, fostering dialogue, and building trust. Public consultations and
participatory planning processes could further enhance transparency and ensure that bioeconomy

policies reflect the values and priorities of Irish citizens.



Diversify Funding Mechanisms

France’s reliance on public funding for bioeconomy initiatives, while effective in the short term,
highlights vulnerabilities such as susceptibility to political shifts. Ireland could take a diversified
funding approach, combining public investment with private sector incentives and international
funding sources. For instance, Ireland could establish a Bioeconomy Development Fund that provides
grants and low-interest loans to startups and SMEs, while offering tax credits for investments in bio-
based industries. Leveraging EU funding programs such as Horizon Europe and the European Circular
Bioeconomy Fund would also enable Ireland to attract external capital and reduce reliance on

domestic public resources.

Implement Robust Environmental Impact Assessments

France’s emphasis on thorough environmental impact assessments (EIAs) ensures that bioeconomy
projects align with sustainability objectives. Ireland could adopt similar measures, requiring ElAs for
all significant bioeconomy initiatives. These assessments would evaluate greenhouse gas emissions,
biodiversity impacts, and resource efficiency, providing a transparent mechanism for balancing
economic and environmental goals. The findings from these ElAs could be made publicly accessible,

fostering accountability and trust.

Mandate Corporate Responsibility in Supply Chains

Germany’s Supply Chain Act, which mandates corporate accountability for human rights and
environmental impacts, serves as a model for Ireland to enhance its governance framework. Ireland
could enact similar legislation tailored to bioeconomy industries, requiring companies to monitor and
report on the environmental and social impacts of their supply chains. Such policies would ensure the
ethical sourcing of biomass and promote Ireland’s reputation as a leader in sustainable bioeconomy
practices. Additionally, extending these requirements to SMEs and indirect suppliers could address

gaps identified in the German model, ensuring comprehensive supply chain oversight.



Support Agroecological Approaches

France’s exploration of agroecological practices within its bioeconomy highlights the potential for
balancing productivity with ecological preservation. Ireland could integrate agroecology into its
bioeconomy strategy by promoting practices such as organic farming, crop diversification, and
sustainable forestry. Training programs and subsidies for farmers adopting agroecological methods
would encourage widespread adoption, enhancing Ireland’s resilience to climate change while

supporting rural livelihoods.

Enhance Public and Private Sector Collaboration

Belgium’s cluster-based governance, exemplified by Flanders’ Spearhead Clusters, demonstrates the
value of structured collaboration between academia, industry, and government. Ireland could develop
sector-specific clusters in areas such as biopharmaceuticals, marine bio-resources, and renewable
energy. These clusters would act as hubs for innovation, facilitating knowledge transfer and joint
ventures. By fostering strong partnerships between research institutions and private enterprises,
Ireland could accelerate the commercialization of bio-based technologies and enhance its

competitiveness in global markets.

Foster International Collaboration

Both Germany and France have actively engaged in international bioeconomy initiatives, such as the
European Research Area (ERA) and the Standing Committee on Agricultural Research (SCAR). Ireland
could similarly prioritise cross-border collaboration to share best practices, pool resources, and
strengthen its position in global bioeconomy networks. Establishing partnerships with EU and non-EU
countries in areas such as marine bioresources and advanced biotechnologies would align with

Ireland’s strategic strengths and enhance its access to international funding and expertise.

Investin Education and Training

Governance of the bioeconomy requires a skilled and adaptable workforce. Germany’s emphasis on

skills development highlights the importance of education and training programs tailored to



bioeconomy needs. Ireland could introduce specialised bioeconomy curricula in universities and
vocational training centres, focusing on areas such as biotechnology, renewable energy, and
sustainable agriculture. Collaborations with industry stakeholders would ensure that these programs
align with labour market demands, preparing Irish workers for emerging opportunities in the

bioeconomy.

Monitor and Evaluate Governance Outcomes

Effective governance requires continuous monitoring and evaluation to ensure alignment with
sustainability goals. Germany’s reflexive approach offers a model for Ireland to implement regular
assessments of its bioeconomy governance framework. Independent evaluations could measure
progress against key performance indicators such as greenhouse gas reductions, biodiversity
preservation, and economic benefits. These findings would inform policy adjustments, ensuring that

Ireland’s bioeconomy remains dynamic and responsive to emerging challenges.

Concluding note

Ireland’s transition to a bioeconomy necessitates a governance framework that balances economic
growth with environmental and social sustainability. By adopting multi-level governance structures,
fostering inclusivity, diversifying funding sources, and integrating bioeconomy and circular economy
strategies, Ireland can position itself as a leader in sustainable bioeconomic development. Drawing on
the experiences of Germany, France, and Belgium, Ireland can craft a governance approach that is
innovative, adaptable, and aligned with both domestic and global priorities. These measures will
ensure that Ireland’s bioeconomy contributes to a prosperous, equitable, and environmentally

resilient future.

7.4 The Approach to Economic, Environmental and Social Sustainability

Developing a Comprehensive Biomass Resource Management System

The bioeconomy experiences of Germany, France, and Belgium demonstrate the necessity of
managing biomass resources to address imbalances and inefficiencies effectively. For example, France

has faced challenges with the uneven flow of biomass, where crop-centric farming in northern Aube



has necessitated the importation of organic fertilisers. Similarly, Belgium struggles with resource
constraints in its manure treatment sector, highlighting the need for better coordination in resource
allocation. Ireland can adopt strategies to prevent similar resource bottlenecks by implementing a

comprehensive biomass resource management system.

Such a system would prioritise the cascading use of biomass, maximising its value across multiple
stages of use. This approach ensures that high-value applications, such as food and feed production,
precede lower-value uses like energy generation. Ireland could also establish regional biomass
management plans to coordinate resource flows between regions, addressing potential imbalances
and conflicts among competing uses. These regional plans would provide a framework for sustainable
biogas production and agricultural practices, ensuring the long-term health of soil fertility and

ecosystem services.

Balancing Environmental and Socio-Economic Objectives

Germany’s emphasis on sustainability has highlighted significant trade-offs between land use,
biodiversity preservation, and economic development. The high carbon footprints associated with
agricultural biomass and the pressures on arable land reveal the challenges of achieving genuine
environmental sustainability. In Ireland, bioeconomy policies must aim to achieve a balance between

environmental conservation and socio-economic development.

One approach would be to mandate environmental impact assessments (EIAs) for all bioeconomy
initiatives, ensuring they account for carbon footprints, water usage, and biodiversity implications.
Additionally, Ireland could develop socio-economic equity measures to ensure that small-scale
farmers and rural communities benefit equitably from bioeconomy initiatives. These measures might
include subsidies or incentives for sustainable practices and investments in rural infrastructure to
support bio-based industries. A transparent and data-driven monitoring system would also be crucial

for tracking the effectiveness of these policies in achieving environmental and social objectives.

Fostering Multi-Stakeholder Collaboration

The fragmented research landscape and lack of trust among stakeholders in Belgium’s bioeconomy
underscore the importance of fostering collaboration. Ireland can avoid similar pitfalls by establishing

bioeconomy clusters that connect government agencies, research institutions, farmers, and industry



players. These clusters should aim to develop a shared vision for the bioeconomy and ensure the

equitable distribution of benefits across all stakeholders.

Such initiatives would require the creation of regional innovation hubs, akin to the cluster structures
seen in Flanders or Bavaria, to drive collaboration and innovation. These hubs could host regular
stakeholder engagement sessions, workshops, and conferences to align goals and expectations.
Transparent communication and resource-sharing platforms could further promote trust and

cooperation, ensuring that all parties are informed and included in the bioeconomy transition.

Implementing a Robust Bioeconomy Monitoring Framework

Belgium’s challenges with insufficient monitoring and measurement reveal a critical gap in evaluating
bioeconomy impacts. Ireland can learn from these experiences by establishing a comprehensive
monitoring framework to assess the economic, environmental, and social dimensions of its

bioeconomy policies.

This framework should include standardised metrics for measuring the contributions of the
bioeconomy to employment, GDP, and innovation. Environmental indicators, such as land-use
changes, greenhouse gas emissions, and biodiversity impacts, should also be closely monitored.
Regular reporting and public access to data would enhance transparency and accountability, enabling

policymakers to make informed adjustments to their strategies.

Aligning Policies with Long-Term Sustainability Goals

France’s approach to integrating bioeconomy initiatives with circular economy principles provides a
useful model for Ireland. By aligning bioeconomy policies with broader sustainability goals, Ireland can
ensure that short-term economic gains do not compromise long-term environmental and social

objectives.

This alignment would involve prioritising resource efficiency, waste reduction, and the integration of
circular economy practices into all bioeconomy sectors. Ireland could also establish sustainability
benchmarks for bio-based industries, encouraging the adoption of technologies and practices that
minimise environmental impacts while maximising economic value. Such measures would position

Ireland as a global leader in sustainable bioeconomic innovation.



Addressing Land-Use Challenges and Spillover Effects

Germany’s land-use pressures, exacerbated by bioenergy crop production, underscore the
importance of strategic land-use planning. Ireland faces similar challenges as it seeks to expand its

bioeconomy without compromising agricultural productivity or biodiversity.

A key policy approach would be the development of land-use planning tools, such as geographic
information systems (GIS), to identify optimal areas for bioeconomy projects. Agroforestry initiatives
could also play a significant role, integrating trees into agricultural landscapes to enhance carbon
sequestration, biodiversity, and resilience to climate change. Additionally, Ireland must monitor the
international spillover effects of its biomass consumption, ensuring that imported resources do not

contribute to deforestation or other environmental harms abroad.

Promoting Private Sector Investment

Belgium’s reliance on subsidies highlights the risks of overdependence on public funding for
bioeconomy projects. Ireland can address this issue by creating a more favourable investment
environment for private sector participation. This could involve the establishment of a bioeconomy

investment fund that combines public and private capital to finance innovative projects.

Tax incentives for companies adopting sustainable practices and investing in bio-based technologies
would further attract private investment. Public-private partnerships (PPPs) could also play a key role,
allowing the government to share risks and rewards with private entities while fostering innovation

and economic growth.

Building Public Awareness and Acceptance

Germany’s mixed public perceptions of the bioeconomy underscore the importance of engaging
citizens in the transition process. In Ireland, public awareness campaigns could highlight the benefits
of the bioeconomy while addressing concerns about environmental impacts and socio-economic

inequalities.

Participatory policy development processes would also enhance public acceptance, allowing

communities to have a voice in shaping bioeconomy initiatives. Regular updates on policy progress



and transparent communication about the environmental and social impacts of the bioeconomy

would build trust and support among citizens.

Strengthening the Science-Policy Interface

The variability in definitions and metrics for the bioeconomy, as observed in Germany, poses
challenges for effective policymaking. Ireland could establish a dedicated Science-Policy Interface (SPI)
to standardise bioeconomy definitions and ensure that policies are informed by the latest scientific

research.

The SPI could facilitate interdisciplinary collaborations among economists, ecologists, social scientists,
and technologists to address complex bioeconomy challenges. It could also provide a platform for
integrating scientific insights into policy decisions, ensuring that bioeconomy strategies align with both

national priorities and EU objectives.

Concluding note

The experiences of Germany, France, and Belgium offer valuable insights for Ireland’s bioeconomy
development. By adopting a comprehensive approach that integrates robust resource management,
stakeholder collaboration, and sustainability monitoring, Ireland can navigate the complexities of
transitioning to a bio-based economy. Policies that balance environmental, economic, and social
objectives while fostering innovation and public engagement will position Ireland as a leader in

sustainable bioeconomic development.

8. Limitations of Study

The study highlights a lack of rigorous monitoring and evaluation of the real impact and success of the
implemented bioeconomy strategies in the selected regions, which is evident in the limited depth of
analysis of regional approaches and their true effectiveness. The depth of analysis varies across
different bioeconomy development approaches, with research, development, and collaborative
partnerships receiving more attention than governance and sustainability considerations. This reflects
a focus on R&D and collaborative approaches as key drivers of innovation in the European

bioeconomy. Regarding the academic literature on regions in France and Belgium there are fewer



comprehensive studies conducted compared to the more extensively documented German
bioeconomy. This is reflected in the limited number of academic sources cited and the dominance of
certain publications and authors. The study acknowledges the existence of land-use competition and
trade-offs based on the available published information regarding regional approaches and strategies,
suggesting the need for further in-depth research to gain a comprehensive understanding of the

sustainability implications of land-use decisions in these regions.
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