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Introduction

B
ioeconomy offers a range of solutions for grand chal-
lenges, directly related to the transgression of plane-
tary boundaries and issues such as an increasing (and
aging) population, climate change, and biodiversity

loss. Due to its cross-sectoral nature, the bioeconomy directs
our fossil-based market system toward production and con-
sumption patterns, which may improve sustainability in all eco-
nomic sectors. Although the bioeconomy holds huge potential
for a sustainable future, there is an urgent need to further
advance and implement the bioeconomy in all European Union
(EU) Member States and their regions. Supportive framework
conditions to foster bioeconomy innovation and commerciali-
zation, and effective dissemination of this knowledge across
the EU and its Member States, are of key importance.
The following commentary provides an analysis of key corner-

stones of bioeconomy developments and derives selected recom-
mendations to establish such supportive framework conditions.

Analysis and Methodology
The following analysis is derived from the ShapingBio (Shaping

the future bioeconomy across sectoral, governmental, and geo-
graphical levels) project, funded by Horizon Europe, aiming to

enhance the EU bioeconomy innovation ecosystem by providing
information and recommendations for a more coherent and glob-
ally competitive bioeconomy across the European Union. Overall,
the research conducted in the project comprised intensive desk
research, 47 workshops as well as surveys for specific sub-topics.
A key structural element of the analysis is to identify the sta-

tus quo and needs along the different stages of the innovation
chain from lab to fab to market (see the middle block in Fig. 1)
for bio-based innovations. These activities along the innovation
chain should be framed by coherent EU and national governance
for the bioeconomy as well as cross-sectoral collaboration and
stakeholder integration.

Coherent Bioeconomy Policy
BIOECONOMY POLICY APPROACH IN THE
EUROPEAN UNION
The European Bioeconomy Strategy considers moving beyond

research and innovation toward a strategic and systemic approach
as paramount for exploiting the economic, social, and environmen-
tal benefits of the concept. After the first adoption in 2012 and an
update in 2018, the European Commission (EC) presented a new
bioeconomy strategy1 at the end of 2025 to take full advantage of
the biotechnological potential. With the repositioning of the EC
after the elections in 2024, the shift of responsibility from Director-
ate General (DG) RTD to DG Environment implies a stronger
focus on implementation, in a joint effort with Directorate-General
for Agriculture and Rural Development (DG AGRI) and DG
GROW. Seen as vital for the future of the bioeconomy, topics
such as scaling-up and accelerating innovation, financing scale-
ups, lead-markets, improving circularity, or securing sustainably
sourced biomass supply are core pillars of the strategy. This bio-
economy goes along and partly aims to integrate several other EC
strategies, such as the Biotech Act I (2025), the planned Biotech
Act II (2026), the European Life Science Strategy2 and the EC
Start-up and Scale-up Strategy.3
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All these recent and strategic activities of the EC underline
the ambition to expand and better coordinate the bio-based
sector, in which groundbreaking products and services are
developed by innovative companies paving the way toward
bioeconomy maturity.

STRATEGIC APPROACHES AND CHALLENGES IN EU
MEMBER STATES
While the EU strategy fosters a coherent strategic approach

to the bioeconomy, challenges and hurdles are still present at
the national and regional levels (horizontal policy alignment)
as well as across governance levels (vertical alignment).
To date, 11 EU Member States have published a dedicated

bioeconomy strategy or related policy document, and actions for
implementation have already been taken. Countries do not fol-
low the same pattern or similar pathways toward their respective
bioeconomy strategies. Figure 2 shows that the Member States
have taken different approaches regarding strategy setting and
implementation until now. While some countries have devel-
oped dedicated strategies and action plans (e.g., Austria, France,
Ireland), other countries have been active, but without develop-
ing very dedicated approaches for the bioeconomy (e.g.,

Denmark, Belgium, Sweden). The process moving from strategy
elaboration to implementation is not necessarily linear, and sev-
eral states used windows of opportunity (e.g., EU presidency,
favorable national political constellations) to advocate for bio-
economy as a political priority or publish their bioeconomy
strategy. Both top-down initiatives, taken by governments, as
well as bottom-up initiatives, taken by stakeholder groups, or a
mix of both approaches, can be observed.4

In countries without a dedicated bioeconomy strategy,
bioeconomy-related goals and activities are fragmented and
scattered across several sectoral strategies and policies. There
are different reasons why these countries haven’t developed a
strategic approach yet, ranging from lack of acknowledgment
of the benefits and added value of an additional holistic and
coherent bioeconomy policy to time-consuming processes of
coordination and stakeholder engagement.

POLICY COORDINATION
Strategic activities in the bioeconomy are of cross-sectoral in

nature and intersect with established policy domains. This
requires vertical coordination across governmental levels, but
also a horizontal coordination between different national minis-
tries and departments (e.g., research, agriculture or economic
ministries). Moreover, coordination of bioeconomy policy with
other policy fields such as industrial, circular economy,
research and innovation, environmental, and climate policies is
required: decisions in these policy fields may have a significant
impact on the bioeconomy, and the bioeconomy may contrib-
ute important solutions in these fields. EU Member States have
chosen different options to establish a coordination-supportive
environment: They range from a formally established coordina-
tion body (e.g., Italy) to a more network-such as type of coordi-
nation (e.g., Germany). However, although no one-size-fits-all
solution exists, success factors in the setup of the coordination-
supportive environment are the careful selection of the institu-
tion, ministry or person who chairs the coordination process,

Fig. 1. Schematic overview of analysis categories.

Fig. 2. State of play of bioeconomy policy approaches in the EU. Source: Fraunhofer ISI. *Non-bioeconomy dedicated policy instruments
relate to instruments that are horizontal across many sectors beyond the bioeconomy or only refer to single bioeconomy sectors (e.g., fish-
eries, agriculture).
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coordination platforms or processes between participating enti-
ties, a clearly defined mandate and terms of reference, and the
provision of sufficient resources in terms of budget, staff, and
time for (sometimes resource-consuming) coordination processes.

IMPLEMENTATION PATHWAY
The EC should elaborate a highly ambitious strategy that

covers the interlinkage of the bioeconomy with different policy
areas. In doing so, it should continue its efforts to coordinate
bioeconomy policy across the involved DGs, to ensure that bio-
economy specificities are considered in related strategies,
action plans, and acts and to exploit synergies between them.
The EC should also support EU Member States and their

regions without a bioeconomy strategy in their efforts to
develop holistic, coherent bioeconomy policies with dedicated
bioeconomy strategies. Moreover, in all Member States and
regions with strategies, coherent bioeconomy policy implemen-
tation is needed through both horizontal coordination (between
the responsible ministries and with related policy fields and
strategies) and vertical coordination (across geographical gov-
ernance levels). Options that could be considered as support at
the EU-level are commissioning studies on what good practice
strategies and coordination entail, evaluations, Coordination
and Support Actions, and exchange of good practice in suitable
fora (e.g., conferences, European Bioeconomy Forum, CBE
JU, group of national representatives, OECD, G20).

From Lab to Fab to Market
For innovations, the transition from laboratory research to

industrial fabrication (from lab to fab) and then ultimately enter-
ing the market covers different crucial stages and activities. The
following key issues emerge in the case of EU bioeconomy
innovations.

SCALING UP IN OPEN ACCESS PILOT
AND DEMONSTRATION FACILITIES
For the transition phase from lab-scale prototype to indus-

trial scale operation and market readiness, technical infrastruc-
ture, actor capabilities, and appropriate financial resources are
perquisites. From a bio innovator’s perspective, one of the
main barriers to market entry is the high cost associated with
scaling up biotechnology innovations, particularly during the
transition from lab-scale to pilot and industrial-scale manufac-
turing. This phase often demands substantial infrastructure for
demonstration trials and specialized equipment, yet financial
support at this critical juncture remains scarce and fragmented.
Open access, multipurpose, shared pilot and demo infrastruc-
tures (PDIs) play an important role in supporting innovation
from the laboratory to the industrial scale. There is already a
strong PDI scene in the EU, brought together by the Pilots4U1

network, which includes over 120 PDIs (see Fig. 3) in different
countries. The PDIs encompass more than 50 distinct technolo-
gies within 12 identified technology domains. An interview-
based survey of 30 PDIs showed that there is currently

sufficient technical and operational capacity (89% positive
confirmation) and physical and scheduling availability (94%
positive confirmation) of open-access PDIs. A large proportion
of the surveyed PDIs have an inherent drive to keep their infra-
structures state-of-the-art (91%). However, in 2024–2025, a
macroeconomic slowdown in the biotech sector was observed,
resulting in significantly lower scale-up demand at the existing
PDIs by bio innovators.5

CONTINUOUS FUNDING ALONG THE INNOVATION
CHAIN AND PUBLIC-PRIVATE PARTNERSHIPS (PPPS)
In addition to the use of open-access PDIs, significant costs

and hurdles for innovators occur in all pilots, demonstrations,
and commercial activities along the innovation chain. According
to interviews and workshop results from within the ShapingBio
project, especially at higher Technological Readiness Level
(TRL) stages, financing becomes a key bottleneck. Currently,
there are explicit programs only in Germany and Ireland
(Table 1).6–8 Additionally, some other countries have either
broader bioeconomy funding programs (e.g., Portugal) or more
general industry-related programs (e.g., France), which provide
funding possibilities for bio-based demonstration or commercial
plants.
The example on the EU level in Table 1 is the CBE JU as an

institutionalized Public-Private-Partnership (PPP). Such PPPs
can address the access-to-market challenge by combining public
funding with private expertise and networks to navigate market
entry and support de-risking investments. The CBE JU is highly
valued by stakeholders, and a recent evaluation points out its
creation of many novel cross-sector interconnections within the
bio-based sector as well as the highly active participation of a
diverse range of entities (SMEs, public research, etc.).9

A potential complementary activity is the ongoing effort to
establish an “Important Project of Common European Interest
(IPCEI)” for biotechnology and biomanufacturing, pushed for-
ward by 14 European Member States since January 2025.2 An
IPCEI is a transnational project of common European interest
to the European industry and the economy through state fund-
ing. IPCEIs are special projects without EU-funding, but with
rules that enable Member States to cover up to 100% of a proj-
ect’s funding gap with public funding for eligible activities
(research and development and first industrial deployment).
The 10 approved IPCEIs are in the range of e1–8 billion of
public funding.3

START-UP FINANCING
A strong business climate and innovative bio-based SMEs

are indispensable for advancing the bioeconomy. For spin-offs,
start-ups, and other SMEs, access to financing is of decisive
importance in order to establish their business and bring inno-
vations to market. Yet, despite a range of available funding

1www.biopilots4u.eu

2 https://competition-policy.ec.europa.eu/state-aid/ipcei/joint-
european-forum-ipcei_en
3https://competition-policy.ec.europa.eu/state-aid/ipcei/approved-
ipceis_en

BIOECONOMY POLICY IN EUROPE: STATUS QUO AND WAYS FORWARD

MARY ANN L I EBERT (NY ), L LC INDUSTRIAL BIOTECHNOLOGY 3

http://www.biopilots4u.eu
https://competition-policy.ec.europa.eu/state-aid/ipcei/joint-european-forum-ipcei_en
https://competition-policy.ec.europa.eu/state-aid/ipcei/joint-european-forum-ipcei_en
https://competition-policy.ec.europa.eu/state-aid/ipcei/approved-ipceis_en
https://competition-policy.ec.europa.eu/state-aid/ipcei/approved-ipceis_en


mechanisms, securing financing remains far from straight-
forward. Bioeconomy investments are often perceived as
high-risk, owing to the capital intensity of early-stage
investment compared with other sectors, heterogeneity of
technologies, regulatory frameworks, and market conditions
in this sector.

An analysis of investment rounds in the EU bioeconomy
using the Dealroom database (01.01.2021–08.08.2024) high-
lights the role of a wide spectrum of public and private financial
instruments– including angel investment, growth equity, grants,
and Series A–H funding—in supporting bio-based companies.10

Notably, close to three-quarters of the total investment

Fig. 3. Geographical distribution of open access pilot and demonstration plants within Europe. Source: BBEPP.

Table 1. Funding of Pilot and Demonstration Activities at the EU Level and by the EU Member States6–8

GEOGRAPHICAL AREA

Name of instrument Industrial Bioeconomy Shared Island Bioeconomy

Demonstration Initiative

Circular Bio-based Europe

Funded activities � use of existing demonstration plants

� build of private demonstration

plants and,

� support for build-ups of commercial

plants (from the end of 2025 on)

Development of Biorefineries (TRL 6–8) � Demonstration projects (DEMOs):

TRL (6–7)

� Flagship projects (FLAGs) for

projects—first-of-their-kind large-

scale production facilities in Europe

(TRL 8)

Time period Since 2021 03/01/2024 to 12/31/2026 Since 2014

(prior Bio-based Industries Joint

Undertaking)

Volume n.a. Annual Budget 20 Mio e 2014–2023

DEMOs: 405 Mio e

FLAGs: 339 Mio e
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volume calculated in sum of investment in the EU bioecon-
omy originates from investors headquartered outside Europe.
This reflects a dynamic in which non-European actors partic-
ipate in fewer, but more mature and higher-value, deals.
According to the classification of the European Innovation
Scoreboard, investments from investors with headquarters in
the EU come predominantly from strong innovators (9% of
the total sum of investments) and lead innovators (6%). Mod-
erate and emerging innovators together account for less than
1% (see Fig. 4).
Regarding the geographical distribution of the financed com-

panies, a similar picture emerges, with mainly the lead and
strong innovator countries participating in deals and receiving
more than 85% of the investment amounts. Moreover, an
online survey among companies and investors10 shows that
there is a lack of sufficient financing for SMEs, particularly in
moderate or emerging innovative countries moderate or emerg-
ing innovator countries. This disparity underlines the need for
targeted measures to address geographic imbalances and to
strengthen the financing landscape for bioeconomy start-ups
across all EU regions.

MARKET GROWTH AND FORMATION
Market development in the bioeconomy is essential for driv-

ing innovation, generating economic growth, and potentially
addressing environmental challenges, as it enables the transla-
tion of scientific advancements into commercially viable prod-
ucts. Typically, bio-based products face not only higher
production costs compared to conventional industries, but also
regulations, infrastructure, user practices, and preferences
aligned with the needs of existing (usually fossil-based) tech-
nologies. Hence, demand-side policies to foster bio-based
products are much needed and justified. Today, such policy
instruments are highly scattered in terms of covered EU geo-
graphical areas, segments of bio-based products addressed, and
instruments used. The lack of political will to implement such
measures and lobby interests hampers implementation (Wydra
2025). Currently, a range of these policy instruments is dis-
cussed at the EU-level and in a few MemberStates, focusing on
quotas, modifications, or additional emissions trading systems
that favor biogenic carbon or better GHG-emission perform-
ance of bio-based products (Table 2).11

In a similar vein, often the regulatory and administrative
environment is a significant hurdle for emerging innovations.
Examples include regulations for alternative meat, aquaculture,
or microbiome innovations. Regulatory frameworks, which
were tailored to conventional processes, products, and services,
are not fit for purpose for these innovations. Administrative
hurdles are authorisations, licenses, permissions, and surveil-
lance of these innovations, which often fall into the competency
of several different regulatory or administrative authorities. Those
challenges are exacerbated by the heterogeneity across EU
Member States and/or regions regarding the regulatory and
administrative environment as well as the number and exper-
tise of the responsible administrative authorities. Therefore,
a holistic and coherent bioeconomy policy must anticipate
such regulatory and administrative challenges and proac-
tively address these with appropriate measures.

RECOMMENDATIONS
In order to realize the full potential of innovations in the bio-

economy, the described bottlenecks along this innovation chain
should be addressed. Overall, funding frameworks should be
modified to allow projects to apply for support at different
stages of their lifecycle, from scale-up to commercialization,
ensuring that critical long-term projects receive continuous
investment and meet the changing needs during that journey.
Among others, this includes providing innovators with co-
funding support to efficiently use open access pilot and demo
facilities, regardless of their location, e.g., vouchers for cross-
regional use. Moreover, the existing PDIs should be supported
to remain state-of-the-Art and to invest in new equipment, and
more PPP activities aimed at bioeconomy sectors should be
established. To derisk investment for companies and investors,
demand-side policies, the EC and its Member States should put
stronger emphasis on demand-side policy and economic instru-
ments for bio-based products and services. A coherent policy
mix ideally consists of several measures, disincentivizing the
use of fossil products (e.g., by higher taxes or reduced subven-
tions) and simultaneously incentivizing bio-based products.

Stakeholder Integration and Cross-Sectoral
Collaborations
Engaging in collaboration allows stakeholders from different

sectors to bring together their unique and complementary

Fig. 4. Investors in the EU bioeconomy by the sum of investment amounts. Source: Garthley (2024), based on Dealroom.co.
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perspectives and expertise, as well as resources, and presents a
significant opportunity for established bioeconomy sectors to
develop new technologies and production processes. The
importance of collaboration in the bioeconomy has already
been recognized by the community due to its manifold signifi-
cance. While the number of national/regional bioeconomy-related
clusters, hubs, etc. is difficult to determine, a stock-taking of
trans-national European collaborative structures (networks, asso-
ciations, forums, hubs, platforms, programs, and clusters as well
as PPPs) shows a significant increase in research and innovation
programmes (see Fig. 5).
However, in EU regions where the bioeconomy concept has

not yet been fully implemented, there is often a scarcity of phys-
ical spaces for stakeholders to facilitate the exchange of ideas.

Moreover, the services offered by intermediaries and collabora-
tive platforms face the challenge of not adequately aligning with
the evolving needs of their members in a rapidly changing envi-
ronment. Additionally, it is essential to involve a greater diver-
sity of stakeholder groups along the bioeconomy value chains.
One example is to involve primary producers more intensively,
by showcasing opportunities and incentivization.
Next to integrating the relevant stakeholders along the value

chain, integration of broader stakeholder groups has an important
role for legitimacy of the bioeconomy and its directionality toward
social benefits. Some stakeholder groups have been weakly repre-
sented so far (e.g., some NGOs, youth). An exception is the EU
Bioeconomy Youth Ambassadors (BYAs) program, organized by
the bioeconomy team of Directorate-General for Research and

Table 2. Selection of Demand-Side Policies in the EU and Its Member States11

MEMBER STATE TYPE OF INSTRUMENT MEASURE

Targets and quotas The EU sets targets for biofuel use in transportation,

heating, or power generation. The EU MS follows the

EU Renewable Energy Directive (RED III), setting a

target for at least 5 % of advanced biofuels in

transport fuels by 2030

Targets and quotas Italy establishes quotas, e.g., 60% minimum share of

bio-based content in plastic bags in the Italian

market from 01/01/2021

Target and quotas From 2030, the use of bio-sourced or low-carbon

materials in France will represent at least 25% of

major renovations and constructions covered by

public procurement

Mandates and bans Italy enforces the mandatory use of compostable

plastics in supermarkets with increasing share of

renewable materials

Mandates and bans Austrian legislation prohibiting certain lubricant

additives and chainsaw oil components that are

harmful to the environment

Direct financial support/Tax incentives Finnish tax breaks or discounts encourage businesses

and consumers to shift to clean technology (e.g.,

bioenergy, biofuels, equipment key technologies for

climate-neutral economy)

Public procurement Dutch National Biobased Products Procurement

Database provides guidance for public procurement

Standards and labels Germany’s Blue Angel eco-label certifies bio-based

products such as furniture and cleaning agents as

environmentally friendly. Labels such as this

highlight the environmental and social benefits of

bio-based products, helping consumers make

informed choices
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Innovation (DG RTD) in 2022 for the first time, which engaged 15
young talents across Europe, from different backgrounds.4 The
main goal of the group was to champion bioeconomy values and
inspire younger generations, creating valuable bridges with policy-
makers and professionals alike. BYAs are actively involved in out-
reach and formal events in several countries, with Brussels as the
main focal point, to directly involve EC personnel. The first
cohort published a document called Bioeconomy Youth Vision
(BYV), with the goal of showcasing how young people portray
the development and application of bioeconomy.12 The second
cohort, starting from August 2025, demonstrates the commitment
of the EC to the involvement of young talents in shaping the
upcoming revised version of the bioeconomy strategy.

FUTURE DIRECTIONS
Aligning services offered by intermediaries and collabora-

tive platforms with actors’ needs is crucial. This includes regu-
lar assessments of needs and dedicated funding to develop
custom-made services for the members (e.g., networking, train-
ing, resource sharing, administrative support).
Moreover, the EC should sustain a multi-actor approach in

bioeconomy that fosters iterative dialogues among the
diverse stakeholder groups. The EC could consider the option
of a future-oriented Bioeconomy Dialogue modeled after the
Strategic Dialogue on the Future of EU Agriculture, followed
by a European Board on Bioeconomy, similar to the Euro-
pean Board on Agriculture and Food. The EC should encour-
age and support Member States to also conduct multi-actor
approaches and dialogues. For example, the aforementioned
BYV lists some recommendations aimed at better integrating
younger stakeholders, such as introducing life cycle and

systems thinking to children (i.e., early in the educational
system), promoting the use of social media platforms to com-
municate bioeconomy-related topics, transforming farming
into a viable and attractive career choice for young people,
and pushing formalization processes (in terms of recognition)
of youth groups, to give greater accountability and trust to
these individuals.

Conclusion
The EU has unique strengths in the bioeconomy as a whole,

by producing different feedstock alternatives (biomass), having
an emerging bioeconomy infrastructure, and being strong in
different bio-mass converting industries across the Member
States and Regions. However, in order to achieve global com-
petitiveness, the EU has to reach a high level of innovativeness
in many member states and to realize its full potential and
strengthen its industrial capabilities. Therefore, it is urgent to
implement the new EU Bioeconomy Strategy at the EU level
as well as the Member States strategies, which still need to be
developed in the majority of the countries. Key issues are to
support the availability of financial capital for high TRL-
projects as well as innovative start-ups, to enhance the cross-
sectoral potential of the bioeconomy, and to introduce a
coherent policy mix. The latter consists ideally of several
measures, which combine supply and demand side instru-
ments to incentivize bio-based products.
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