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Preface

Modern society is dependent upon fossil-based resources that are cheap, abun-
dant and available. Products of the fossil economy are of high quality and sup-
port nearly all aspects of society including transport fuel, energy production
(e. g. solid fuel), food production (fertiliser), materials (plastic packaging, tex-
tiles), and chemicals (paints, glues, solvents, pharmaceuticals). However, fossil
resources are finite and while one can argue about the length of time that fos-
sil-based resources will continue to serve society they are not renewable. Fur-
thermore, the use of fossil resources contributes to greenhouse gas emissions
which contribute to climate change.

While a relatively new term in the world’s lexicon, the bioeconomy, is ancient
and has provided us with biobased products such as food, feed, biomaterials,
chemicals, and energy for millennia. Extensive improvements in supply chains,
extraction and separation efficiencies, conversion technologies, and product
applications mean that many biobased value chains have been replaced by
fossil value chains. The need to switch back to the use of renewable biobased
resources is a great opportunity to apply modern thinking and technology to
our natural resources and transition society towards sustainability. That switch
is also intertwined with other sustainability challenges such as mitigating cli-
mate change, resource efficiency, food security, social fairness and others which
are skillfully captured in the United Nations 17 sustainability goals. This adds
additional layers of complexity to the switch from a fossil to a biobased econ-
omy.

The bioeconomy faces challenges that the fossil economy addresses daily e. g.
resource heterogeneity, resource distribution, supply chains, resource effi-
ciency and the production of high-quality and high value products. Which
biobased value chains does one choose? “There is no one bioeconomy but mul-
tiple bioeconomies” (John Bell European Commission Head of Bioeconomy
unit, Directorate General Research and innovation). Nations and regions will
choose biobased value chains that play to regional strengths, but this smart
specialization must be supported by high quality research data not only of



the region but also best practices and knowledge in other regions. Regional
co-operation is a valuable way to enable this knowledge transfer in the bio-
economy that can create new jobs, contribute to rural regeneration and jobs
close to the biomass.

The first iteration of the new emerging bioeconomy focused on bioenergy and
liquid bio-fuels but thinking has evolved towards the production of higher
value products such as chemicals and materials. However, society needs energy
and so the cascading of biomass to first produce chemicals or materials fol-
lowed by bioenergy production is needed. The need for large scale biorefiner-
ies was recognized over a decade ago (“Lead Market Initiative” (LMI) of the
European Commission for biobased products taking biobased from promise
to market 2008, doi 10.2769/34881) as being key to demonstrate the impact
of biobased value chains. More of these are needed so that industry, policy
makers and society at large can support the development of the bioeconomy
for the benefit of their communities.

Farmers are central to the bioeconomy and yet there is a real risk that they will
not be winners in the new bioeconomy value chains. Farmers need to re-or-
ganise so that they can maximise the value of their resource, not by bargaining
for a better price for their feedstock, but by owning a share in the higher value
biorefinery companies and products so they and their rural communities can
greatly benefit from the bioeconomy. This will take some time to come about
and will require co-ordinated education and policy measures to stimulate and
reward innovation in agriculture, forestry and the marine. Smaller on-farm-bi-
orefineries can enable farmers to engage early in the new bioeconomy. Farmers
could convert their resource into higher value products (e. g. protein) on the
farm, reduce transport costs, generate bioenergy (after cascading) for farm use,
return nutrients to the soil (biobased fertilizer) as a result of small scale biore-
finery side stream use, increasing resource efficiency and reducing dependency
on fossil energy and fossil-based fertilizer. Larger ventures can occur in paral-
lel or after the small scale biorefineries demonstrate their benefits. Inherent in
these biorefineries is resource efficiency and circularity where side streams are
used and waste minimized or avoided.



The bioeconomy is not just about harvesting and transforming our natural
resources. It is also about inspirational natural capital that provides humans
with a valuable recreational outlet that is also capturing carbon, improving air
quality, and providing business opportunities for ecosystem services. The bio-
economy is full of biodiversity but also dependent upon biodiversity for resil-
ience. Biodiversity can make the bioeconomy resilient by reducing our need for
inputs such as water, fertilizer, pesticides, herbicides but also improve biomass
productivity and soil quality.

The sustainable circular bioeconomy is a major challenge and opportunity
that requires not only technological and ecosystem solutions but also strategic
investment and policies that reward stakeholder innovation (including social
entreprencurship and ecosystem services). Co-operation between farmers,
industry, technology developers, social scientists, business developers, policy
makers, and wider society is critical to developing a holistic approach to devel-
oping a sustainable bioeconomy.

Dublin, February 2019

Professor Kevin O’Connor

Director BEACON SFI Bioeconomy Research Centre, Ireland

Chairperson Scientific Committee Biobased industries Joint Undertaking (BBIJU)



Editorial

Integrating farmers in bio-based value chains
for a fair share of added value

The role of farmers, forest owners and their cooperatives is crucial for a suc-
cessful transition to a European bioeconomy that contributes to rural develop-
ment, circular economy and to tackling climate change.

It is always good to address future perspectives, but it is also important not to
forget that the agriculture and forestry sectors have already carried out quite
astonishing pragmatic initiatives to support and contribute to the uptake of
bioeconomy, both in bioenergy and bio-based material production. Still, more
could be done to better use the existing resources and increase the circularity
of residues and by-products. This would require farmers and cooperatives to
develop akind of “natural instinct” by rethinking and internalising the concept
of circularity. They need to propose proactive and concrete solutions together
with upstream operators.

Better integration of farmers into bio-based value chains should also mean that
farmers delivering raw materials receive a greater share of the added value. We
need to continue to invest in agriculture and forestry, because a sustainable
bio-based economy is not possible without sustainable farming practices. In
this regard, paying attention to sustainability downstream is just as important
as the work being done upstream. This is why the primary sector needs to get a
fair share of the value added by bioeconomy. All local initiatives that have man-
aged to scale up have one thing in common: a greater involvement of primary
producers in the project and a fair income for their contribution.

As Copa and Cogeca, we also know that local willingness should be accompa-
nied by strong policy support, at national and European level. Numerous ini-
tiatives promoting cooperation and a multi-actor approach have been imple-
mented with national and EU support from the CAP (including EIP Agri),
Horizon 2020 and the European Fund for Strategic Investments.
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However, we still need a more strategic approach to bioeconomy if Europe
wants to remain the front runner in line with the ambition expressed by Com-
mission President Jean-Claude Juncker. This renewed vision should address
the challenges that primary producers are facing — challenges such as the
availability of and access to infrastructures, technologies and the logistics to
increase biomass mobilisation and the availability of instruments to enhance
their sustainability and competitiveness. The implementation of the EU Bio-
economy Strategy should reflect this by increasing the consistency between
all EU policies and ensuring funding. Advisory services, knowledge exchange,
investments, digitalisation, etc. should also be addressed as part of the imple-
mentation of the strategy.

Finally, we should also not forget that end consumers — in the food market,
for example — will have a fundamental role to play by opting for bio-based
products rather than non-renewable alternatives. Once again, the bioeconomy
sector should rely on farmers to ensure the promotion of those alternatives.
History shows that farmers and cooperatives across the EU can be trusted
ambassadors and creative marketers.

Bioeconomy should be circular in all its dimensions, be it production meth-
ods, the share in added value or communication. Strong alliances between all
relevant actors including consumers are necessary for a joint approach which
addresses the sectors’ needs for continued investment in sustainable bio-based
solutions and in order to jointly promote the benefits that bioeconomy pro-
vides for the whole of society.

Brussels, June 2019
Oana Neagu, Director General Affairs
COPA and COGECA



Abstract

A sustainable and circular biobased economy is seen by many as a future base
for a sustainable society and economy. In this sense bioeconomy and circular
economy concepts must be systemically integrated.

The bio-economy is the key means to replace fossil fuels while ensuring a sus-
tainable food production in order to cope with the global challenge of needing
50 % more food, 45 % more energy and 30 % more water in 2030 than today all
at a time, when environmental boundaries are throwing up new limits to sup-
ply (United Nations secretary-General’s high-level panel on Global sustaina-
bility 2012). The basic concept of a circular economy is a closed-loop system in
which the final disposal of waste and by-products is minimised by promoting
their reuse and valorisation (Corrado, Sala 2018).

New innovative techniques, partnerships, businesses and policies are being
developed, replacing fossil based fuels and materials with renewable materials.
Biomass, as renewable and abundant resource, has many direct and indirect
applications for food, feed, fuels, fertilizers, chemicals and materials.

AGRIFORVALOR aims to close the research and innovation divide by con-
necting practitioners from agriculture and forestry to research and academia
as well as with associations and clusters, bio-industry, policy makers, business
support organisations, innovation agencies and technology transfer intermedi-
aries in multi-actor innovation partnership networks. The focus of the project
is on the transfer of know-how and information to enable and support farmers
and foresters to exploit existing research results and facilitate the capture of
grass root ideas for bio-industry development.

Practitioners addressed by the project are united in three Biomass Innovation
Design hubs, piloted in Spain (Andalucfa), Hungary and Ireland. In each of
these hubs, existing research results and good practice cases on valorisation of
biomass sidestreams from agriculture and forestry are shared and matched with
the specific needs and potentials; new grass-roots ideas collected and devel-
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oped; and dedicated innovation support applied to further deploy selected
topics which are dealt with by multi-actor innovation partnership groups.

In the AGRIFORVALOR project an overview is drafted of valorisation tech-
niques and good practice cases based on biomass sidestreams. Also, a web-
based tool is developed, making this information easily available for stake-
holders such as foresters, farmers, the biomass processing industries and the
bioenergy sector.
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1 Biomass sidestreams for a
sustainable biobased economy

The biobased economy is seen by many as a future base for a sustainable society
and economy. New innovative techniques, partnerships, businesses and poli-
cies are being developed to support the biobased economy aiming to replace
fossil based fuels and materials with renewable biobased materials. Biomass, as
renewable and abundant resource, has many direct and indirect applications
for food, feed, fuels, fertilizers, chemicals and materials. The type of biomass
strongly differs per region. In the Mediterranean region a lot of olive and vine
biomass is available, in Scandinavia it is mainly forest related biomass while in
many other regions there is a lot of agricultural biomass production. However,
biomass used for the biobased economy should not compete with food produc-
tion. Therefore, especially biomass sidestreams are of interest for the biobased
economy. Agricultural and forestry biomass sidestreams take the form of resid-
ual stalks, straw, leaves, roots, desk, nut or seed shells, animal husbandry waste,
forest harvest residues, saw mill residues, etc. It is widely available, renewable,
and cost-effective. Its use is carbon neutral, can displace fossil fuels, helps to
reduce GHG emissions while closing the carbon cycle and it can be converted
into a wide range of bioenergy and biomaterial products. When developing
new routes for valorisation of biomass, it is important to take dimensions and
criteria into account in terms of “people, planet and profit” in order to make
the transition towards a sustainable future.

1.1 The AGRIFORVALOR project

AGRIFORVALOR aims to close the research and innovation divide by con-
necting practitioners from agriculture and forestry to research and academia
as well as with associations and clusters, bio-industry, policy makers, business
support organisations, innovation agencies and technology transfer intermedi-
aries in multi-actor innovation partnership networks. The focus of the project
is on the transfer of know-how and information to enable and support farmers



