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Executive Summary

The European Union (EU)’s reliance on imports of plant protein for the livestock feed sector has been
a long standing challenge. Despite the EU currently producing ~76% of the plant protein it requires
to feed its livestock sector, there is a significant deficit for high plant protein sources (i.e., oilseed
meals), for which the EU only produces ~27% of its requirements. In the past decades, many policy
initiatives have aimed to address the EU plant protein deficit>>* , with little success. Many barriers
exist at multiple levels of agrifood systems, with the main ones being: (1) the lack of long term
policy commitments needed to encourage stakeholders across value and supply chains to invest in
increasing and scaling up EU plant protein production over several decades; (2) the current biological
limitations of EU plant protein crops, requiring at least 10-20 years of research, development and
innovation before more competitive varieties would be ready for the EU market; and (3) the need to
establish and/or adapt infrastructures and value chains, particularly for crops that are not already
widely grown in the EU.
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1 EU Commission (May 2024) EU feed protein balance sheet

2 European Parliament resolution of 17 April 2018 on a European strategy for the promotion of protein crops

3 EU Commission (2018) Report: Development of plant proteins in the European Union
4 European Economic and Social Committee (2022) Opinion: Towards a sustainable plant protein and plant oil strategy for the EU
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The main drivers determining the success of an implementation strategy for increasing EU plant protein
production, are the plant protein crops and the value and supply chain uptake. In this implementation
strategy, we outline the bottlenecks for each stakeholder across the value chain, and highlight some
opportunities to leverage the benefits plant proteins can offer, for example in terms of sustainability
and resilience. Potential quick wins are described alongside the need for long term financial and policy
commitments, which together are needed to build momentum. However, a balance must be kept
between providing initial (public) investments, to help establish the market, and creating a market pull
that should ideally promote additional investments and ensure a steadily growing demand. Attention
should also be paid to the differences between the food and feed markets, as well as between crops
and cropping systems that are already widely adopted in the EU, compared to those that are less so.
Each market and situation present different challenges and opportunities, with no one solution fitting
all. Coordination at EU level will be essential to ensure synergies between different national and
regional strategies and build the momentum necessary for scaling up.

The following short, medium and long term policy recommendations are identified as being crucial to
the success of the implementation strategy for increasing EU plant protein production:

Short term policy recommendations:
Promote and valorise EU plant protein production

e Create a better overview of EU Plant Biomass that covers all sectors utilising plant biomass, as
well as their resulting side streams, by- and co-products.

e Optimise the management of grasslands and permanent pastures by allowing regular reseeding
where possible.

e Leverage the ongoing updates, developments or implementations of relevant legislations to
create an enabling environment for increasing EU plant protein production

» The Renewable Energy Directive Il (RED Ill): promote the growth and use of oilseed crops
for both renewable energy and high protein feed

» The legislation on Plant Reproductive Materials (PRM): enable the registration of crop
varieties with traits such as increased protein levels or nutritional composition

» The legislation for plants obtained by New Genomic Techniques (NGTs), enable the use of
NGTs in EU breeding programmes, by quickly adopting and implementing a new legislation
for NGT plants.

e Setup incentive schemes, subsidies and/or other funding mechanisms to trigger the initial
involvement of stakeholders across the value chain.



Medium term policy recommendations:
Promote research informing science-based decision-making

e Ensure science-based policymaking and policy coherence by closely monitoring and learning
from successes and failures.

e Fund research and innovation (R&I) to

» develop new and innovative solutions and technologies for effective weed management

» conduct multi-year studies on the impact of legumes and other plant protein crops in crop
rotations to assess environmental and socio-economic benefits at farm level

» optimise processing technologies to increase the use of products and by/co-products from
plant biomass processing for food, feed and/or for the wider bioeconomy.

Long term policy recommendations:
Establish long term EU-wide coordinated and strategic investment in plant breeding

Long term EU-wide coordinated and strategic investment in plant breeding will be essential to
develop a wide range of diverse and resilient plant protein crops for diverse purposes (food, feed and
raw biobased materials), regions and production systems. An EU public-private partnership on plant
breeding would enable collaborations between the public and private sectors to streamline breeding
efforts for plant protein crops from basic research on biological processes, to breeding a wide range
of new and better adapted plant varieties for the needs of the EU market.
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Background and mission of the Working Group Sustainable Agriculture

Plants for the Future (Plant ETP) supports the transition of agricultural value chains to more

sustainable and innovative systems that remain within planetary boundaries. To actively contribute
to this transition, Plant ETP established a multistakeholder working group on Sustainable Agriculture
in 2019, which consists of experts from academia, the seed and breeding sector, agricultural service
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Introduction

In the last years, resilience to shocks from

Setting the Scene environmental, health and geopolitical crises has

proven to be essential, with the vulnerabilities

Agrifood systems worldwide are facing ever of the EU’s agrifood systems being laid bare. One

increasing challenges, including from the impact such vulnerability is the dependence of the EU

of climate change (e.g., weather volatility, pests livestock sector on a small number of countries

migration), biodiversity loss and geopolitical and sources for high protein plant-based
materials for feed. The EU currently produces
~77% of the feed protein it requires, ~76%

of which is from plants®. However, there is a

shifts. At the same time, it is essential to
safeguard the production of food, feed and

biobased raw materials, to ensure food and
significant deficit for high plant protein (High

Pro) feed sources (i.e., oilseed meals), for which
the EU only produces ~27% of its requirements
(according to the forecast for 2023/24, updated
May 2024)".

nutritional security for a growing population,
while providing alternative carbon sources for
the wider bioeconomy. It is therefore necessary
to maintain or increase agrifood production,
while reducing negative environmental impacts.

This will require a careful balance between

optimising farm management practices and the Due to its combined high protein content and

. _ . . . . 6 . .
use of inputs (e.g., plant varieties, fertilisers and high-quality amino acid profile®, soy is widely

plant protection solutions (PPS)). used for boosting the protein content and

improving the nutritional quality of compound

CROPS 16.62 14.24 86% 23%
Cereals Low Pro 15.17 13.00 86% 21%

Oilseeds Low-High Pro 0.46 0.46 100% 1%

Pulses Medium-High Pro 0.99 0.77 78% 1%

CO-PRODUCTS 23.84 9.33 39% 33%
Oilseed Meals 19.36 5.15 27% 27%

Soya Bean Meals High-Super Pro 11.76 0.46 4% 17%
Rapeseed Meals High Pro 4.60 3.29 72% 6%
Sunflower Meals High Pro 2.49 1.32 53% 3%

Other Oilseed Meals Medium-High Pro 0.52 0.08 15% 1%
OTHER CO-PRODUCTS Low-Super Pro 4.48 4.18 93% 6%
ROUGHAGE Low-High Pro 29 29 100% 41%

Low-Pro = Less than 15% protein content; Medium-Pro = 15-30% protein content; High-Pro = 30-50% protein content; Su-
per-Pro = Over 50% protein content.

5 EU Commission (May 2024) EU Feed Protein Balance Sheet
6 Kudetka et al. (2021) Quality of Soybean Products in Terms of Essential Amino Acids Composition
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feed. The large majority of EU’s soy imports
come from Brazil, Argentina and the US, both
as meal and bean’. This leaves the EU exposed
to risks related to global market fluctuations,
trade disruptions or geopolitical shifts. A current
example is the situation since Russia invaded
Ukraine in 2022:in 2018, Russia provided the EU
with ~1.5% of its required soy meal and ~13%
of its required sunflower and rapeseed meal
and grain combined. At the same time, Ukraine
provided the EU with ~44% of its sunflower and
rapeseed meal and grain requirements®. The
invasion of Ukraine led to supply disruptions
resulting in severe shortages of raw materials,
including high protein materials for EU agrifood
chains. At the same time, soaring energy prices
affected many aspects of agrifood systems, most
notably driving fertiliser prices up and making
them inaccessible to many farmers. All this
contributed to the high levels of food inflation
since 2022, and a reduction of global food and
nutritional security and affordability.

These developments have highlighted the
need to increase the resilience of EU agrifood
systems. With this in mind, plant protein sources
must also be diversified both in nature (e.g.,
crop species) and in source (e.g., producing
countries). This aligns with the aim to increase
the EU’s self-sufficiency for plant protein, so as
to reduce the EU’s environmental footprint, as
well as the increasing demand for non-GM soy
(~80% of soy imported in the EU is Genetically
Modified (GM)) for specific markets, such as the
organic sector.

Opportunities

Increasing plant protein production in the EU
comes with many challenges, but also brings
many opportunities for EU agrifood systems.
The long-standing feed protein deficit in the
EU, caused by many decades of over-reliance

on imports from third countries, has resulted in
EU-grown plant protein being substantially less
competitive. To overcome this major challenge,
it is essential to better valorise EU-grown plant
protein, to create a demand for such products
that will attract investment and to scale up
production and value chains.

One way to better valorise EU-grown plant
protein is to leverage its contribution to the
transition towards more sustainable agrifood
systems. For example, high protein crops
such as legumes are known to interact with
nitrogen (N)-fixing bacteria in the soil, thereby
requiring little to no N input, while at the same
time leaving the soil replenished for the next
crop. This contributes to reducing the use of
fertilisers, thereby reducing costs for farmers,
while improving soil health.

Increasing the production of plant protein in the
EU will also lead to a more diversified panel of
agricultural crops, providing new/alternative
options for crop rotations. This can help break
pest and weed cycles, thereby contributing to
integrated pest management (IPM) and reducing
the need for PPS.

Atthesametime, thisincreaseinagrobiodiversity
can contribute to increasing biodiversity at large,
by reducing the use of inputs and providing
nourishment for a broader range of pollinators.
This in turn could reduce on-farm costs and
open up avenues for new business models and
opportunities at EU, national and/or regional
level.

Increasing the production of plant protein in the
EU will not only provide EU-grown alternatives
to meet the needs of the feed sector, it will also
provide a wider choice of protein sources for
consumers, thereby ensuring access to healthy
and balanced diets.

7 European Soy Monitor (2021) Insights on European Uptake of Certified, Responsible, Deforestation and Conversion-free Soy in 2021

8 EU Commission (2018) Market Developments and Policy Evaluation Aspects of the Plant Protein Sector in the EU - Final Report
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EU Plant Protein for Feed and Food

When
strategy for plant protein, it is important to

setting up an EU implementation
consider separately two distinct, though closely
interrelated, markets: feed for the livestock
sector and food for human consumption. The
purpose of the end product will determine
the preferred approach, such as what is grown
(crop species, varieties, desired traits), how
(under which farm management practices) and
which quality requirements need to be fulfilled
(e.g., plant proteins for food require a higher
harvest quality than for feed). In this context,
an implementation strategy for EU plant protein
needs to consider both markets.

The majority of plant protein imported into
the EU is used in the feed sector. Therefore,
to reduce EU dependency on imports, there is
a need to increase EU-grown plant protein for
feed. Fortunately, the scale of the demand for
the feed sector ensures a sizeable potential
market for EU-grown plant protein. In addition,
an increase in the demand for non-GM soy,
including from the organic sector, and soy that
is not at risk of contributing to deforestation,
provides a potential opening for EU-grown soy
and GM-free supply, that could help overcome
currently lower competitiveness, compared to
imported soy.

However, feed is considered a commodity,
meaning it is often traded as an ingredient.
Therefore, plant protein destined for feed
fetches a lower price than that destined for
food. In the EU, legumes like soy tend to provide
a lower physical yield with a higher susceptibility
to disease than typical commodity crops, like

wheat or maize. However, due to their better
nutritional value, they fetch a higher price.
When choosing whether to grow high protein
crops, farmers have to weigh the lower vyield
and increased risks, versus the higher price.
Therefore, access to a reliable market and
stable prices, are essential to provide certainty
and encourage the increase of plant protein
production at farm level.

While the feed sector provides a large potential
market for EU-grown plant protein, the market
for human consumption is much smaller.
Nevertheless, it is a high-value market, with a
possibility to apply premiums through branding.
While the demand for plant protein for food is
relatively small compared to that for feed, it is a
fast growing market, driven by increasing societal
concern for animal welfare, the environment
and shifts to more balanced and healthy diets.
Although high protein crops, particularly
legumes, are often the focus of outlook reports
and research activities, itisimportant to consider
other sources of proteins, such as roughage,
or the products of side streams from food and
drink processing. In the case of the later, side
streams, also known as by- or co-products, are
the residual products remaining after processing
and can originate from plant (e.g., distilled dry
grains) or animal (e.g., whey powder) sources.
Valorising these by/co-products contributes to
increasing food security and a more sustainable
and circular bioeconomy, while improving
the nutritional quality of compound feed and
reducing food waste.

Why has it not happened yet?

Despite many past policy initiatives”*%*,

9 European Parliament Resolution of 17 April 2018 on a European Strategy for the Promotion of Protein Crops

10 EU Commission (2018) Report: Development of Plant Proteins in the European Union

11 European Economic and Social Committee (2022) Opinion: Towards a Sustainable Plant Protein and Plant Qil Strategy for the EU
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the EU
and an initiative by specific

including a recent study from
Commission’?
Member states'?, little progress has been made.
Many barriers exist at multiple levels of agrifood

systems, with the main ones being:
Lack of long term policy commitments

EU-wide long term policy commitments are
needed to encourage players across agrifood
value chains to invest and engage in increasing
EU plant protein production. Several past
initiatives have invested substantial funding
in research and innovation (R&l), value chain
creation and incentivising production of EU-
grown plant protein at farm level (notably
through the Common Agricultural Policy (CAP)).
However, these efforts have not led to wide-
scale, competitive and self-sustaining supply
chains for EU plant protein for food or feed, but
rather to scattered, small-scale, regional supply
chains serving niche and/or premium markets.
This can mostly be explained by the lack of EU-
wide coordination and the fact that previous
policy initiatives have been linked to policy cycles
and were therefore limited to a relatively short
period of time i.e., five years. This short time is
insufficient to provide the long term support
that would be needed to encourage impactful
investment from the private sector.

Biological limitations of EU plant protein crops

Due to the high level of soy imports over
many decades, the EU seed and breeding
sector has had little incentive to invest into
breeding programmes for soy, legumes, or
other high protein crops. In the case of soy,
the majority of the genetic material available is
genetically modified and therefore not suitable
for cultivation in the EU. The current genetic
material available for breeding high protein

crops for the EU market is not very advanced
and would require 10-20 years of R&D before
truly competitive varieties would be ready for
the market. In addition, apart from soy, the EU
markets are very small and region-specific. This
would require developing a large number of
crop species and varieties adapted for different
regions. So far, due to the lack of clear long
term policies supporting an increase in EU plant
protein, most of the seed and breeding sector
has had little reason to invest.

Need to establish and/or adapt infrastructures
and value chains

Increasing EU plant protein production,
particularly for crops that are not already widely
grown in the EU for this purpose, requires
putting in place the necessary infrastructures
and value chains, including developing new and/
or adapting existing technologies, equipment
and practices. This includes farm management
practices and adapted equipment for harvesting,
storage, etc... It also includes the development
of new value chains around specific plant protein
sources. Scaling up the necessary infrastructures
and value chains will be essential for success,
and will require substantial long term financial

and political commitment.

Success Story

Rapeseed (or oilseed rape) is an oilseed and high
protein crop of greatimportance in the EU. It can
be used for a variety of purposes, with the seeds
being the most valuable part of the plant, from
which oil and proteins can be extracted. The
oil is used for human consumption, industrial
purposes or bioenergy, while the proteins in the
meal or cakes are mostly utilised for animal feed.
By having multiple potential uses and markets,

12 EU Commission website - Reducing the Plant Protein Deficit of the European Union 2024

13 AOB for the Meeting of the “Agriculture and Fisheries” Council on 18 November 2024: Putting Forward an EU Protein Strategy
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rapeseed has become an ideal example of a
success story for a multipurpose protein crop in
the EU.

In the mid-20th century, rapeseed was primarily
grown for its industrial uses, such as lubricants
and biofuels, due to its high oil content. Its
potential as a food crop was limited due to high
levels of erucic acid and glucosinolates, which
are anti-nutritional compounds that are harmful
to human and animal health. Recognising the
potential of rapeseed as a source of food and
feed, researchers in the late 1950s and early
1960s, embarked on a breeding program to
develop varieties with significantly reduced
levels of these undesirable compounds.
Through extensive selection and breeding,
scientists successfully developed low erucic acid
and low glucosinolate varieties of rapeseed™.
This breakthrough made rapeseed suitable for
human and animal consumption, opening up

new markets and opportunities for farmers.
Story to Learn From

Fava bean (or faba bean) is a legume that is
adaptedto colder European climates (asopposed
to soy) and is a promising high protein crop for
the EU. Much research is being conducted to
improve the traits of the crop (e.g., yield, disease
resistance), as well as attempts at setting up
value chains at regional level*®. Setting up such
value chains takes substantial effort over many
years, and they are unfortunately extremely
sensitive to shocks. For example, the production
of fava bean in France has been fluctuating
over the last decades, partly due to recurring
limitations in the use of certain plant protection
solutions (PPS). As a result, infections by the
fava bean weevil, a pest that reduces yield and

14 Canola Council History of Canola Seed Development
15 NUTRIS, FAVE-TRADING

seed quality, have been difficult to manage. The
inconsistent yield and quality have resulted in
loss of markets for French fava bean'®'’. In light
of this, it is important to recognise that PPS are
an essential part of IPM and care should be taken
to fully assess the impact on all crops and value
chains, in addition to the environment, before
imposing limitations on their use, especially
when no efficient alternatives exist.

In this document, we put forward an
implementation
plant protein production for feed and food,
considering the drivers for different players

strategy to increase EU

across the value chain, and suggesting solutions
and recommendations.

16 Simmen (2020) La Filiere Féverole a la Loupe : Une Culture en Mutation

17 Garrabos, Bouttet et Hémet (2007) Contre la Bruche, Intervenir au Bon Moment
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Main drivers

Plant Protein Crops

To increase EU plant protein production in a
resilient and sustainable way, it is essential to
source plant protein from a diversity of crop
species. For that, how to optimise the crops
making up the main feed sources, according
to the EU Feed Protein Balance Sheet, will
be discussed. It should be noted that the
breeding goals outlined in this section are the
most relevant and specific to increase EU plant
protein production. They do not represent an
exhaustive list of all important breeding goals
for these species.

B¢ coreals

Cereals, such as wheat, barley, maize, oat

and rye are important and versatile sources
of plant protein for food and feed. In the case
of feed, these are supplemented with high
protein meals, to increase the protein content
of compound feed, particularly of essential
amino acids, and ensure nutritional quality for
livestock. Since cereals are already widely grown
in the EU, improving their nutritional quality
and protein content would reduce the amount
of high protein meals needed to supplement
compound feed, without the need for additional
land or challenges for downstream value chains.

The development of the following traits should
be encouraged as part of an EU Protein Strategy:

¢ Increase protein content, to improve
nutritional quality and to reduce the
need to supplement compound feed
with high protein meals. Or, alternatively,
maintain protein content, as it can

sometime decrease when breeding

Soy

for other traits, such as overall yield or
disease resistance.

Optimise the protein (amino acid)

composition to improve nutritional
quality and reduce the need to balance
compound feed with other sources (e.g.,

from soy) or synthetic amino acids.

Improve disease resistance, so as to
maintain yield and quality under lower
input conditions. A special eye should
be kept on possible trade-offs in disease
resistance breeding, which sometimes
results in lower protein content.

Improve nutrient use efficiency, in order
to maintain protein content under low N
fertilisation.

Improve root systems be more robust and
perform better in winter and summer
cereals.

In the case of most cereals, criteria for variety

testing and registration prioritise disease
resistance and yield as part of the Value for
Cultivation and Use (VCU). To encourage the
development of improved protein content/
quality traits, methodologies to assess variety
performance on protein could be developed
as part of the new Value for Sustainable
Cultivation and Use (VSCU), according to the
Commission proposal on Plant Reproductive
Material®.

In addition to these breeding goals, it is
important that essential PPS remain available

as part of the IPM approach.

Developing new and improved varieties of soy,
tailored for different EU regions, could reduce
EU imports for feed. However, due to the

18 Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on the Production and Marketing of Plant Re-

productive Material in the Union
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current lack of competitiveness of EU-grown
versus imported soy, we recommend focusing,
for the moment, on breeding this crop for niche
markets, such as local, organic or GM-free,
and/or intended for human consumption. By
targeting a higher-value market, the business
case for breeders and farmers becomes more
attractive.

The main challenge for EU farmers to grow soy
for human consumption is the need to reach a
high level of quality for the harvested product.
If this is not the case, the harvest will go to
the feed sector and result in a lower return on
investment for the farmer.

The development of the following traits should
be encouraged as part of an EU Protein Strategy:

¢ Increase yield and yield stability. Higher
and more stable yields will make the
crop more competitive and desirable for
EU farmers to grow.

e |ncrease drought tolerance. Soy is mostly
grown in the south of the EU, where
temperatures are high. However, soy is
very sensitive to drought. Developing
drought tolerant soy will be key to
ensure continued soy production in
these regions.

¢ Increase disease resistance. EU soy
varieties are highly susceptible to a wide
range of diseases, thereby threatening
the quality of the harvested product.

In addition to these breeding goals, weed
Weed
management is a major challenge when

management must be addressed.
growing soy, therefore new and innovative
solutions and technologies must be developed
to enable farmers to manage weeds without
reliance on herbicides, especially for no ftillage

% Sunflower & Rapeseed

production systems.

Another challenge for soy breeders is the lack
of enforcement related to reuse of protected
soybean seeds. Soy breeders have little incentive
to develop new varieties, as their return on
investment is greatly reduced by the illegal
reuse of harvested seeds™ for soybean. It also
results in farmers not making use of the newest
varieties, despite their higher performance and
disease resistance. Efforts should be made
at Member State level to inform farmers and
combat this practice. This will have the added
effect of increasing soy production and quality
through the use of newer and better performing
soy varieties, without the need to increase
agricultural land.

Sunflower and rapeseed are already widely
grown in the EU for a range of uses including
food, feed, bioenergy and industrial purposes.
The meal resulting from the crushing has a high
protein content, which is of particular interest
for the feed sector. Since the use of parts of the
plant in one sector does not necessarily prevent
further use in another sector, these crops are
by definition multipurpose crops. While the
use of rapeseed is more widespread, the use of
sunflower is slowly catching up. It is particularly
thanks to the use of their oil as renewable
bioenergy, that their co-products are being
produced and used in the feed sector. This dual-
purpose not only bolsters their uptake, but also
generates an additional stream of income for
farmers, effectively maximising their returns by
harnessing several products from a single crop.

However, their success is currently threatened
by several factors, including a push to cease their
usein bioenergy, as well as a loss of essential PPS,
with no or few effective alternatives currently

19 Council Regulation (EC) No 2100/94 of 27 July 1994 on Community Plant Variety Rights
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available. Investment in breeding programmes
for these crops should be increased to ensure
they remain a competitive source of plant
protein in the EU.

To address these challenges, it is essential that
the development of the following traits be
encouraged as part of the EU Protein Strategy:

e Increase protein content to improve
nutritional quality and to reduce the
need to supplement compound feed
with high protein meals.

e Optimise the protein (amino acid)

composition to improve nutritional
reduce the need to

feed with

quality and
supplement compound

synthetic amino acids.

® Increase disease resistance. This is
constantly done, but must be increased

in light of a reduction of available PPS.

In addition, it is also crucial that the Bioenergy
Policy, which enables the use of rapeseed and
sunflower oil for bioenergy, is maintained.
This is not only to ensure the crops remain
competitive and desirable for farmers to grow,
but also because they provide a valuable source
of renewable energy and allow for remuneration
of a co-product, contributing to a circular
bioeconomy.

@% Legumes (other than soy)

Legume crops, or legumes, such as beans, peas,
lupins, chickpeas, peanuts and lentils, can fix
N directly, with the help of specific bacteria.
Therefore, they require little to no N fertiliser
during their production, while at the same time
reducing the need for N fertiliser for the next
crop, and improving soil health. Despite their
clear benefitsand anincrease in their production

in the last decade, the agricultural land used for
producing legumes in the EU remains low.

Legumes face similar challenges as soy, to
becoming more competitive for EU production
(e.g., low vyield, disease susceptibility) with
the additional challenge that demand in the
EU is very fragmented with region-specific
preferences for select species and varieties.
Breeding programmes for most legumes are
even less advanced than for soy, and therefore
require more substantial long term investment
and breeding efforts, with little return on
investment foreseen.

We, therefore, recommend focussing on
increasing their uptake for food, by developing
varieties tailored to specific regions and uses.
While small, these markets are high-value,
with many varieties already linked to specific
geographical origins®. Accessing such markets
could provide enough incentive for breeders,
ideally through public-private partnerships, to
invest in increasing the value of such crops.

The main breeding goals for legumes (excluding
soy) for any EU Protein Strategy should therefore
aim to improve competitiveness and uptake for
human consumption:

¢ Increase yield and yield stability. This
will be essential to make the crops more
competitive and ensure a predictable
income for farmers.

® Increase disease resistance to ensure
high quality for the premium market
under low input conditions.

¢ Increase drought tolerance. As droughts
become more frequent and widespread
in the EU, drought tolerance should be a
priority trait to develop.

e Reduce anti-nutritional compounds

20 EU Commission factsheet: EU Legumes Benefit People and the Planet
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to improve the uptake of nutrients
during consumption, thereby increasing
nutritional
digestibility.

quality and improving

e Improve food processing characteristics
to optimise processing, while maintaining
high nutritional quality and stability.

Breeding legumes will require close collaboration
with the public sector for acquiring knowledge
on basic biological processes, and for pre-
competitive breeding®’. In order to create
momentum and better coordinate efforts, as a
first step, it would be desirable to select two or
three legume species per region (e.g., northern
Europe, southern Europe) with similar pedo-
climatic conditions. This will focus the research
and breeding efforts, thereby optimising and
speeding up the process. It will also be essential
to assess what knowledge gathered on one
legume species could be applicable to other
legumes.

‘\\{, Roughage

While some efforts are currently underway to
optimise processing of some sources of roughage
for human consumption??, this section will focus
on feed. Grass, silage maize, fodder legumes and
dried fodder, are the mains sources of roughage
identified in the Feed Protein Balance Sheet??,
with the entirety being produced in the EU.
Roughage plays an important role in livestock
feed, making up ~40% of all feed used in the EU,
despite only being consumed by ruminants. In
addition, roughage is mostly produced and used
on-farm, fosteringself-sufficiency and minimising
transport. However, the decentralised nature of
production may present challenges in accurately
monitoring yields and utilisation.

Roughage mostly comes from grasslands and
permanent pastures. Ruminants will directly
graze or will be fed the mowed (dry or ensilaged)
roughage. These practices are often associated
with extensive production systems using
traditional and/or conservationist approaches,
but they are also used in more intensive and
high-tech production systems. Grasslands and
permanent pastures are known to act as efficient

carbon sinks and help promote biodiversity?*.

The challenge is to optimise and, in some cases,
modernise the management of grasslands and
permanent pastures, to ensure high yields with
high protein content and nutritional quality,
while maintaining soil health. This includes
regular reseeding, in order to maintain a good
source of roughage.

It is important to note that initiatives are
underway to process roughage, so as to obtain
high protein powder or dry pellets, which is easily
digested by monogastricanimals such as pigs and
poultry. The protein (amino acid) composition
of roughage-based protein is of similar quality
to soy, and in this regard constitutes a viable
substitute. There are currently two commercial
setups operating in Denmark and more is
planned in other countries. The economic
success of this new business area relates to an
efficient use of the roughage pulp generated as
a side stream of the protein extraction process.
Ensilaged, this pulp has been shown to have
even better digestibility and to give better milk
yield in ruminants, compared to silage from fresh
grass. While companies are already offering
grass-based protein as a sustainable and more
climate-friendly alternative to imported soy,
there are still a number of challenges that need
to be addressed.

21 Examples of public-private collaborations in legume breeding: BELIS and Legume Generation

22 BioRefine Fra frg til graes til grgnt protein
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24 Norderhaug, A., Clemmensen, K.E., Kardol, P. et al. (2023) Carbon sequestration potential and the multiple functions of Nordic
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By and co-products (other than meals)

For this, the development of the following traits
should be promoted in an EU Plant Protein
Strategy:

e Increase protein content to provide
higher nutritional value and reduce the
need to supplement with high protein
meals.

e Develop balanced seed mixtures in order
to ensure high nutritional quality for
feed, while maintaining or improving soil
nutrient content.

e Increase drought tolerance. Drought

stress can significantly reduce the

nutritional quality of roughage.

e Increase protein and nutrient stability
to enable longer storage of harvested
material while maintaining nutritional
quality, thereby allowing transport and
the scaling up of the drying or pelleting
process for a wider application.

In addition to these breeding goals, the
improvement of management practices for
grasslands and permanent pastures within the
CAP, will be essential to optimise and better
utilise the valuable material they produce.

The use of side stream, or by/co-products, for
food or feed, following processing of a diverse
range of biobased materials for the food, drink
or industrial sectors, currently represent only
a small percentage of plant protein sources for
feed in the EU (~¥6%)?°. While such practices
are now more deliberate towards a circular
bioeconomy, their initial purpose was to valorise
side streams for additional income and/or to
reduce costs.

Due to high food safety standards in the EU,

25 EU Commission (May 2024) EU Feed Protein Balance Sheet

the use of by/co-products as a source of plant
protein is more adapted for the feed sector.
The use of compound feed to reach specific
nutritional compositions also enables a more
pragmatic use of by/co-products, which might
vary in their composition from batch to batch.

While by/co-products have an important role to
play in increasing EU plant protein sufficiency,
theiruseinthefoodandfeedsectorsfacesseveral
challenges. The biggest challenge is the lack of a
clear overview of the volumes and flows of by/
co-products as a result of food, drink and other
processing (e.g., industrial, pharmaceuticals).
Establishing a better overview of all plant
biomass utilisation within the EU, could play a
key role in identifying possible (new) sources of
plant protein and optimise their valorisation.
This would have the added benefit of increasing
food security and circularity, and reducing waste,
while providing additional income streams for
stakeholders. Moreover, it would support more
informed policy decisions.

Another major challenge, is the competition
for by/co-products with the wider bioeconomy.
As the EU transitions away from fossil fuels,
the demand for biobased materials for non-
food or feed sectors is expected to increase. It
is therefore essential to guarantee a balanced
distribution of by/co-products between sectors,
thereby ensuring that the feed sector is not
priced out of accessing valuable ingredients for
compound feed.

Since by/co-products can be a wide range
of products, it is not possible to put forward
specific traits for breeding efforts. However, as
we move towards a more resilient, competitive
and sustainable bioeconomy, it is crucial to
avoid competition between food, feed and
other sectors. Therefore, the development
of multipurpose crops, providing food, feed
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and raw biobased materials for the wider
bioeconomy, must become a common goal for
the breeding sector and be supported by long
term policy commitments.

Value and Supply Chain
Uptake

The following section will assess the drivers at
value chain level, considering the bottlenecks
faced by different players and suggesting some
solutions.

% The Breeding Sector

The challenges and solutions of the seed and
breeding sector are already outlined in the
previous section, in the context of priority
traits to be developed in specific crop groups.
In this section, we focus on the need for
more knowledge on biological processes and
technological development. It should be noted
that most points are not specific of plant protein
crops and can be extended to all crops.

Increasing the speed of plant breeding

In the context of climate change, resulting in,
amongst other challenges, weather volatility
and increased pest and disease pressure, it is
essential to speed up plant breeding. This will be
required to become more dynamic and better
meet the needs of farmers and the rest of the
value chains, including consumers.

The development of innovative techniques
enabling the speeding up of plant breeding
programmes, such as genome editing, should
be promoted and, when necessary, legislation
should be adapted to enable its use.

@—//_ The Farming Sector

More basic and applied research on the
interaction between genotype, environment
and management (GXExM)

As part of the transition towards more
resilient, competitive and sustainable agrifood
production systems, it is essential to gather new/
more knowledge on the interaction between
genotype (i.e., genetics, crop specy and variety),
environment and farm management practices
(GXExM), to feed into and adapt future breeding

programmes.

This should ideally be done in close collaboration
with the public sector, through public-private
partnerships, and would enable better informed
breeding programmes aimed at developing
a wide range of more tailored and resilient
multipurpose crops for diverse production
systems.

Impact of legumes on crops in the next rotations

The impact of introducing legume species
into crop rotations should be assessed from a
multi-year perspective. The aim should be to
determine not only the environmental benefits
during its growth, but also for the next crops
in rotations, as well as in mixed cropping. This
will be essential for breeding programmes to
develop plant varieties that can complement
each other and the soil material, over multi-year
rotations and in mixed cropping systems.

e

Every growing season, farmers select the
most suitable crop species and varieties for
planting, considering different factors, such as
the composition of the soils; expected weather
conditions; expected pest and disease pressures;
previous and future crops in the rotation;
available equipment and storage infrastructure;
and market demands and access to those
markets. In order to promote an increase in



EU-grown plant protein, different strategies
should be explored, as the challenges at farm
level will vary depending on the type of crop.

Common European Data Spaces focussed on
agricultural data are currently being rolled out
and could play an important role in this, as they
aim to leverage big agri-data to support farmers
by boosting their performance and stimulating
data-driven innovations and solutions®.

Widespread crops and cropping systems

Crops such as cereals, rapeseed, sunflower and
some sources of roughage, are already widely
grown in the EU, usually as stand-alone cultures
to optimise efficiency. Increasing the protein
content of such crops would enable farmers
to grow more plant protein, without requiring
a substantial investment in new equipment, or
changes in farm management practices. This
low entry barrier would enable quick uptake,
which would result in a considerable increase in
EU plant protein production.

However, if varieties with increased protein
content present trade-offs, such as lower pest
or disease resistance, or lower yields, it would
be essential to ensure a return on investment
for farmers. This could be done by providing a
premium for higher protein grains or oilseeds,
such as provided by premium markets, or
through the CAP.

Less widespread crops and cropping systems

Inthe case of cropsthatareless widespreadinthe
EU, such as legumes, some sources of roughage
and mixtures, farmers face a higher entry barrier
for uptake. The three main challenges are: the
adoption of new/alternative farm management
practices; the need to develop new knowledge
and capacity building; and the need to ensure

26 EU Commission Website - Common European Data Spaces

return on investment for farmers and for risk
management.

Farm management practices

Introducing new crops into a rotation requires
careful considerations of the impact of the crops
on other crops in the rotation, particularly how
they will affect each other’s performance. Other
considerations include the expected impact on
soil health and composition, and potential pest
of disease cycles and impact on IPM.

For this, overall farm management practices
must be adapted to optimise and fully benefit
from the new crop. For example, introducing a
new crop to a rotation could enable an extended
growth season, by harvesting the previous crop
earlier to enable the addition of a growth cycle,
thereby using the soil to its full capacity and
ensuring year-round cover. Another example
would be the growth of mixtures, e.g., grass-
legume mixtures for roughage, or wheat
mixtures, destined for the feed sector. This
would provide more balanced and nutritious
compound feed, while at the same time

increasing agrobiodiversity.

Weed, pest and disease management will be
essential to ensure success and long term uptake
of new crops at farm level. Precision farming
could play an important role, particularly in
weed management, to compensate for the
reduction of PPS, while the uptake of legumes
could help compensate for reduced fertiliser
use, and to improve soil health.

Knowledge and capacity building

In order to explore new and alternative farm

management practices, farmers will need
access to new knowledge and capacity building

opportunities. Knowledge exchange through
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networks such as AKIS (Agricultural Knowledge
and Innovation Systems), will play an important
role in providing a network and community
for farmers, farm advisors and other relevant
stakeholders, to exchange on best practices
and innovative solutions to face challenges.
Opportunities to exchange and discuss the
outcomes of relevant research projects and
living labs should also be enabled. Knowledge
exchange and capacity building should include
entrepreneurial capacity, to enable famers to
explore new business models and gain access
to new value chains and additional income
streams.

Return on investment and risk management

To ensure a stable and long-term increase in
the production of plant protein in the EU, it
is necessary to ensure return on investment
for farmers. Access to (new) markets and
transparency of value and price, will be crucial
to incentivise farmers to invest in necessary
equipment and infrastructure.

In addition, the introduction of new crops to
rotations should reduce risks from recuring
pests and, in the case of legumes, reduce costs
linked to N fertiliser. This in turn will improve soil
guality and health, for which farmers should be
rewarded.

To encourage widespread uptake, it is essential
that risks are minimised by ensuring long term
policy promoting a stable market, driven by
demand. Decisions to remove specific PPS from
the market, should also consider the impact on
minor crops, such as legumes, to avoid situations
as described above (see Story to learn from).

Major challenges linked to yield instability and
the risk of not reaching food grade quality, may

eventually be solved through breeding efforts,
but until then, it is necessary to put in place
support mechanisms to incentivise uptake of
these crops at farm level.

%. O The Agricultural Trade
BN and Wholesale Distribution

=0=—=0=

Diversifying plant protein sources

Trade, wholesale and distribution play a vital role
in global agrifood systems, as well as within the
EU. The EU currently produces ~75% of the plant
protein used in its feed sector, and is dependent
on imports for the remaining ~25%, much of
which is provided by a handful of countries. It
is therefore essential to diversify plant protein
sources, both by favouring more EU-grown
proteins, but also by sourcing from a broader
range of countries. This will provide more open
strategicautonomy?’ and enable the EU to better
weather shocks from environmental, health,
geopolitical or other crises. In line with this,
the EU is already encouraging Ukraine to “think
about restructuring its agricultural production,
focusing on oilseeds and protein crops, as the
European Union has and will probably continue

to have a deficit in these products.”®

Increasing the competitiveness of EU-grown
plant proteins

To promote increased production and sourcing
of plant protein within the EU, it is essential to
increase the competitiveness of EU-grown plant
protein. For that, technology and innovation
(e.g., breeding, PPS, post-harvest processing)
should be leveraged to increase plant protein
production, quality, and use ratio. In this way,
EU-grown plant protein will become financially
more desirable, thereby enabling their other
benefits, such as sustainability contribution,

27 Spanish Presidency (2023) Open Strategic Autonomy for a Competitive and Resilient EU
28 Address by Mr Janusz Wojciechowski at the International Summit on Food Security, Kyiv — November 2024
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shorter supply chains and local sourcing.

Sourcing more EU-grown plant protein will have
the added benefit of alleviating some of the
trading challenges related to misalignments of
rules between the EU and its trading partners
e.g., the use of PPS banned in the EU and the
upcoming implementation of the EU Regulation
on Deforestation-free Products®’.

Asby/co-productsarealsoanimportantsource of
EU plant protein, particularly for the feed sector,
promoting reduced exports of raw agricultural
materials and higher exports of processed
products, could further increase circularity
through a higher use ratio of EU plant protein
sources. Such a shift could play animportant part
in safeguarding food and nutritional security,
while supporting more resilient, competitive
and sustainable EU agrifood system:s.

Scaling up

While the EU currently imports plant protein,
such as soy, in the range of millions of tons, the
production in the EU will most likely be much
smaller and scattered across Europe. Wholesale
distributors could play an important role in
supporting the scaling up of EU plant protein
production by gathering products from across
the EU, and making them available to the food
and feed sector.

This scaling up should be balanced with local
and/or short value chains, to secure social
sustainability for regional communities, while at
the same time enabling access to European and
international markets for farmers.

W The Feed Sector
A/

The EU feed sector requires ~72 million tonnes
of crude protein per year®°. In addition to the
amount of protein, the composition of the
protein must also meet a certain nutritional
standard, to ensure the quality of the compound
feed. To promote the uptake of EU-grown plant
protein in the feed sector, the following two
avenues should be explored jointly: increasing
valorisation of by/co-products in compound
feed; and promoting the use of EU-grown plant
proteins in the feed sector.

Increasing Valorisation of EU by/co-products

By/co-products have a huge potential to
provide a stable source of high content and high
quality (plant) protein for the feed sector, while
increasing circularity and reducing potential
land use competition between feed and food.
Currently, only 6% of EU feed use originates
from plant by/co-products other than oilseed
meals, while another 2% originates from non-

plant sources (e.g., whey powder or fish meal)®*.

Research and innovation (R&l) in feed
processing technology will be needed to further
explore and optimise the use of raw materials
and by/co-products, coming to and from the
feed sector, to the utmost of their potential,
while maintaining high nutritional value and

feed safety.

To promote the use of by/co-products for feed,
establishing a better overview of EU Plant
Biomass would be extremely beneficial.

Promoting the use of EU-grown plant protein in
the feed sector

Due to the lower competitiveness of EU-grown

29 EU Commission website - Regulation on Deforestation-free Products
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plant protein, in particular soy, it is expected
that the transition towards animal diets based
on a higher proportion of ingredients of EU
origin, will come at an increased cost, thereby
requiring considerable investments from the
feed sector. It is therefore essential to support
and incentivise players, by ensuring ready access
to high quality EU plant protein, both from raw
materials and by/co-products.

EU policies promoting more sustainable
practices, such as corporate sustainability and
responsibility, could be leveraged to support
the transition towards sourcing more EU-grown
plant protein for the feed sector. This could level
the playing field for EU producers, while at the
same time supporting a market for EU-grown
plant protein.

GM-free markets, such as the organic livestock
sector, also present a potential market for EU-
grown plant protein, which should be further
explored.

@ﬁ The Food and Drink Sector

EU plant protein production for food is a fast-
growing and high-value market. In addition, the
by/co-products of food and drink processing
are ideally placed to be incorporated into
compound feed to improve their protein
content and/or nutritional value. This would
reduce the environmental impact of both end-
products, while promoting circularity and food
security. To encourage the uptake of EU-grown
plant protein for the food and drink sector, the
following areas should be considered: synergies
between the food and feed sectors; risk-sharing
between primary producers and the food and
drink sectors; and promoting the use of EU-

grown plant protein.
Synergies between the food and feed sectors

While discussions on plant protein are often

limited to plant-based alternatives to animal
products, it is essential to realise that both
sectors are highly interdependent, with the by/
co-products of plant-based alternatives often
used by the feed sector (e.g., pressed oats,
resulting from the production of oat drink as
a dairy alternative, are used for feed), and the
manure from livestock providing a valuable
source of organic fertiliser for crop production.
Rather than a focus on displacing one protein
source with another, a view towards identifying
synergies and enabling the valorisation and
flow of by/co-products between the food and
feed sectors, should be promoted.

While new processing infrastructures will
need to be developed, repurposing of existing
infrastructures should also be explored to
minimise costs. One example is the use of dairy
protein extraction plants to extract plant protein
during their off-peak time.

Food-grade EU-grown plant protein

The food and drink sector faces similar
challenges as the feed sector, for sourcing
competitive EU-grown plant protein. In addition,
since end-products are for human consumption,
more stringent food safety standards, together
with the need to ensure desirable flavours and
organoleptic characteristics, create an even
higher entry barrier for primary producers.
However, due to the higher market value, EU
farmers producing food-grade plant protein,
can benefit from a higher price than when
producing similar products for feed. Consistent
and transparent communication about market
demands and prices, for example through
pre-determined contracts, would enable risk
sharing and encourage farm level uptake of
plant protein for the food and drink sector.

With the goal of scaling up, the food and
drink sector should aim to develop processing
capabilities and recipes that are flexible in



terms of the source of plant protein (e.g., any
oilseeds, or any cereals). This would enable the
diversification of plant protein sources, and
reduce market volatility.

Promoting the use of EU-grown plant protein

In the same way as for the feed sector, policies
promoting more sustainable practices should be
leveraged to increase the uptake of EU-grown
plant protein.

b The Retail Sector
00

To ensure any increase in EU-grown plant protein
will be aligned with an increase in demand, it is
essential that the retail sector be involved in the
implementation of this strategy. Retailers play
an important role in creating food environments
and can be instrumental in promoting the uptake
of specific product types.

In the absence of official standardised labelling,
retailers are key to communicating the use of
EU-grown plant protein in the development of
food products. By leveraging their Corporate
should be
encouraged to promote responsible sourcing of

Social Responsibility, retailers
plant protein, and fair distribution of revenue
across the supply chain, rewarding key players,
like farmers, for their efforts. Retailers can help
level the playing field between EU-grown and
imported plant protein, by working directly with
local farmers and processors, thereby setting up

new, short, value chains.

ﬁ] Consumers and Citizens

Consumers are the last link in the value chain and
also the most important, as consumer uptake
determines demand. In order to successfully
increase EU plant protein production in a
reliable and sustainable way, it is crucial that it is
demand-driven. After a first initially investment,
should

the market pull ideally promote

additional investments and ensure a steadily
growing demand.

At the same time consumers are also citizens,
with concerns about climate change and the
impact of agrifood systems and their food
habits on the environment. The willingness to
pay for more sustainable “EU-grown” products,
could be leveraged through awareness-raising
and communication through labelling or other
methods. However, recent increases in food
prices and inflation, have demonstrated that
premium food products are less attractive
during crises. It would therefore be essential
to ensure that prices remain accessible to the
wider population and, if more expensive, that
the benefits of EU-grown plant protein are
clearly communicated.
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In the previous sections of this implementation strategy, the main challenges for increasing EU plant
protein production were outlined, with recommended solutions for implementation. In this part we
focus on key policy recommendations that will be fundamental for the success of such a strategy.

A crucial requirement will be a long term policy commitment implemented through timed initiatives
in the short (< 5 years), medium (5-15 years) and long term (> 15 years). A long term commitment
will be essential and will provide a clear signal for relevant stakeholders to encourage investment

Policy Recommendations

by reducing risk.

Short term policy recommendations:

Promote and valorise EU plant protein

Establish a better overview of EU Plant Biomass, covering all sectors utilising plant biomass,
as well as their resulting side streams, by/co-products. This will help identify possible (new)
sources of plant protein and optimise their valorisation. It will also have the added benefit
of increasing circularity and food security, reducing waste, while providing additional income
streams for stakeholders.

Optimise the management of grasslands and permanent pastures, to ensure high yields
with high protein content and nutritional quality, while maintaining soil health. This includes
allowing regular reseeding, in order to maintain a good quality of roughage.

Improve enforcement of existing plant variety protection legislation to ensure a return on
investment for breeders and incentivise the sector to further develop and use new, higher
performing, soy varieties for the EU market. Such an initiative will have an immediate positive
effect on the production of soy in the EU, through the switch to newer and better performing
varieties, in places where soy is already being cultivated, without requiring additional land use
change.

Leverage the ongoing update, development or implementation of relevant legislations to create
an enabling environment for increasing EU plant protein production

» The Renewable Energy Directive Il (RED lll): promote the growth and use of oilseed crops
providing both renewable energy and high protein feed for the livestock sector.

» The legislation on Plant Reproductive Materials (PRM): enable the registration of better
adapted crop varieties with traits such asincreased protein levels or nutritional composition,
despite lower performance for yield or disease resistance.

» The legislation for plants obtained by New Genomic Techniques (NGTs): enable the use of
innovative breeding methods for speeding up breeding, by quickly adopting and implementing a
new legislation for NGT plants.

17



e Establish and support networks such as AKIS to facilitate knowledge exchange and capacity

building among farmers, advisors, and researchers.

¢ Invest in the establishment and/or repurposing of infrastructure and scaling up successful
value chains around EU plant protein crops.

e Setup incentive schemes, subsidies and/or other funding mechanisms to trigger the initial
involvement of stakeholders across the value chain i.e., rewarding uptake by farmers through
the CAP and supporting the creation of new value chains and/or repurposing of existing
chains; incentivising the food and feed sectors to prioritise EU-grown plant protein sources;
and enabling the establishment of necessary infrastructures.

Medium term policy recommendations:

Promote research informing science-based decision-making

e Ensure science-based policymaking and policy coherence by monitoring and learning from

successes and failures.

e Fund R&l to

» develop new and innovative solutions and technologies for effective weed management,

especially for no- or low-till production systems.

» conduct multi-year studies on the impact of legumes and other plant protein crops in crop
rotations to assess environmental and socio-economic benefits at farm level.

» optimise processing technologies to increase the use of products and by/co-products from
plant biomass processing for food, feed and/or for the wider bioeconomy.
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Long term policy recommendations:
Establish long term EU-wide coordinated strategic investment in plant breeding

Long term EU-wide coordinate strategic investment in plant breeding will be essential to devel-
op a wide range of diverse and resilient plant protein crops for diverse purposes (food, feed and
raw biobased materials), regions and production systems. An EU public-private partnership on plant
breeding would enable collaborations between the public and private sectors to streamline breeding
efforts for plant protein crops from basic research on biological processes, to breeding a wide range
of more resilient and competitive plant varieties for the needs of the EU market.

SOLUTIONS

STRATEGIC, EU WIDE
COORDINATED INVESTMENT '2235‘;&5
IN PLANT BREEDING TO MAKE CONTENT
INCREASE EU GROWN PLANT PROTEIN
COMPETITIVEN MORE COMPETITIVE

ESS OF
LEGUMES TO
LEVERAGE DROUGHT REDUCE
PEST NITROGEN TOLERANT OPTIMISE ANTI-
& DISEASE FIXATION CROPS CHARACTER- NUTRITIONAL
RESISTANCE ISTICS FOR COMPOUNDS IMPROVE
PROTEIN AND
PROCESSING OR NUTRIENT
DOWNSTREAM STABILITY
m’('/%ﬁ'és DEVELOP CELE L)
PLANT PROTEIN - BALANCED SHELF LIFE
SOURCES FOR EED MIXTURE
VARIOUS FOR QEERINESS IMPROVE
PRODUCTION ROUGHAGE
INCREASE (AMINO ACID)

SYSTEMS
MORERCROK [EEFONANE LOCAL, EU- COMPOSITION MORE
CONVENIENT

ROTATION
IMPROVE GROWN
SUAEILY ROOT PRODUCTS

OPTIONS
PRODUCTS
SYSTEMS

CONSUMER

CLIMATE
CHANGE
ADAPTATION

CARBON
SEQUES-
TRATION

VALORISING
SIDE
STREAMS
AND CO/BY-
PRODUCTS

HEALTHIER
DIETS

REDUCING
NEED FOR
PROCESSING

MITIGATION

PROTECTING

BIODIVERSITY REDUCING

LAND USE

BIOMASS
FO

SOIL R
BIOENERGY

& WATER
HEALTH

FOOD &
NUTRITIONAL
SECURITY

REDUCING
NEED FOR
ADDITIVES &
PRESER-
VATIVES

REDUCE DEPENDENCY ON
IMPORTS FOR HIGH PROTEIN
CROPS WHILE PROVIDING
BENEFITS ACROSS THE
VALUE CHAIN

CHALLENGES
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