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Targeted R&D can generate growth

for Danish society

In our view, a targeted R&D effort in this area can help create
new products, new undertakings and more jobs in the food
industry, as well as increase growth and earnings for Danish
society. The strategy appeals to authorities and the
government to allocate more challenge-driven resources for
this area. We have a strong Danish eco-system in the field of
R&D, but new stakeholders must also be brought into play, and
we need to reinforce our international collaboration to obtain
the knowledge needed for Denmark and amass the expertise
required in this area.

To the Danish Agricultural and Food Council, this strategy does
not stand alone, but supplements other R&D strategies aimed
at developing the food-product cluster as a Danish position of
strength and includes: World-Class Food Innovation towards
2030 and the 2030 Research Strategy for Danish Agriculture.

Our R&D strategy for more plant-based food products iden-
tifies eight recommendations.

Eight recommendations for deve-
loping plant-based food products

Overarching recommendation
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Establishment of testing and Ensuring know-how
demonstration facilities transfer and training

R&D recommendations for the plant-
based value chain
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Four interdisciplinary topics:

- Health and nutrition

- Traceability and food safety

- Documentation of sustainability

- Reduced waste and exploiting
residual flows and side flows
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Recommendations for strengthening knowledge-based
development of the plant-based value chain



» Value chain
for plant-based
food products

Input factors Crops

What are plant-based
food products?

The raw materials used include
o Fruit

e \egetables

e Mushrooms

* Legumes
* Grains

e Seeds

e Nuts

e Seaweed and algae
e Other; grass, hemp etc.

Harvest Distribution

Plant-based food products

These types of produce can either be eaten directly (e.qg. fruit
and vegetables) or be processed into plant-based products,
such as bread, oatmeal and beer, but also new products such
as oat milk or tofu.

Hybrid products

Examples of hybrid products are a combination of animal
foods and plants/plant-based food products, such as adding
vegetables to minced meat.

Production of Distribution \\\
food products

Retail/ Consumers
Foodservice

Know-how and demand recycled to value chain

The value chain

The value chain has several links. From input factors (such as
fertiliser, seeds and pesticides) for cultivating crops outdoors or
in greenhouses to output factors such as harvest and distribu-
tion. Some produce is delivered directly to the retail trade and
foodservice sectors, whereas other produce is processed (e.g.
peas are shelled, dried and fractionated into ingredients) after
which it is manufactured into actual food products. The final
link of the value chain comprises sales and marking targeting
the retail trade, foodservice and consumers.
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Limits and challenges of more Research efforts in the value chain
plant-based food products

Six primary R&D actions focused on optimising the value chain
were identified through a series of interviews with stakeholders.

Consumers: Reservations and the need for know-how and possible and profitable to process the produce for the
expertise ingredients and food products in Denmark.
Many products do not meet consumers’ expectations of taste
and quality. This results in disappointed consumers who don't Crop production must reach a level whereby the contri- e T
re-buy. The nutritional make-up of some products can be bution margin makes them competitive in relation to - N
challenging. For instance, the salt and saturated fat content of other crops. This requires optimisation of the entire value S N
- : : _ . ' Primary research !
some products is just as high as in the animal products they seek chain. ! A !
toreplace’ ] efforts :
Access to pilot-scale facilities, testing facilities and full- et \\ /,'
Many categories of plant-based food products have a limited scale commercial production plants is lacking. o R . o
selection, and the variation is limited in others.® \\\ D
- T =< \ //’—_‘\\\
.7 RS ! - S
Consumers, cooks and kitchen managers need to be trained in 7 Sq == s=cgo=== o . \
/ \ H
how to use and cook new types of products. Also a new food ! ' E . Productionof N \ & K \
culture needs to be built up, and this takes time @ ‘I | .'!7= E / '+ food products.” \ '.
g | S ) e O Co— e e S S L1111 A P ]
o _ _ L Input factors \\\ Crops // Harvest Distribution N Retail/ ', ,/ Consumers ,’:
Price is an important driver for consumers. It is difficult for S 2 N Y S
Stemoz? +_ Foodservice -~ Lo
consumers to understand why some plant-based replacements @ Sl ot Sl 27 i
for dairy and meat products are more expensive than their
. Consumer information and behavioural know-how
animal-based counterparts.® . .
need to be recycled into the value chain.
Fragmented and/or missing links in the value chain
Cooperation and coordination in the value chain are inade- ,/’—_5\\\ i Nutrition, health, sensory factors (e.qg. taste, texture and odour)
quate, which means that the entire chain can be optimised. e ‘\\ !
/) Interdisciplina Y E Sustainability, climate and environment
Consumer information and behavioural know-how need to be | P ) ry R .
_ _ \ research topics I ,
recycled into the value chain. ' ' . Circularity and reduction of waste
\\\ /// :
N 7 I
Knowledge-based product development is lacking. Many plant- S P ! Traceability and food safety
based products are developed by small start-ups which often D
lack the capacity to take a knowledge-intensive approach to
product development, lack access to technology and production - i dati
ooperation recommendations i -
facilities, lack innovative capacity and distribution channels or P _ T _ 5. Retal, food.se.rvyce and consumers
. . : . The Partnership has identified eight strategic 6. Fourinterdisciplinary topics:
lack capital for upscaling opera-tions. Established food ‘ _ o
. . recommendations for developing a plant-based - Health and nutrition
companies already possess detailed knowledge of consumers, ve chal - Traceability and food safety
o o value chain.
production processes and distribution channels. Coordinating - Documentation of sustainability
the efforts within these two elements would be beneficial. - Reduced waste and exploitation of
. . P
Overarching recommendation residual flows and side flows.
. . . 1. New cooperation model within the value
The supply and processing of produce is lacking. _ ) )
chain Recommendations for enhancing the knowledge-

Farmers must experience a demand, and it must be .
based development of the plant-based value chain:

R&D recommendations for the following 7. Establishment of testing and demonstra-
7 Vifu, Danske forbrugeres forhold til plantebaserede fedevarer (Danish consumers’ view of plant-based food products), 2019 areas of focus: tion facilities
8 Vegetarian Society of Denmark, Vegetarian & Organic: preferences for organic products in the vegetarian consumer segment, 2019 3 EI’]SUFiﬂg know-how transfer and training
g Vifu, Danske forbrugeres forhold til plantebaserede fedevarer (Danish consumers’ view of plant-based food products), 2019 2. CFODS ’
10 SEGES, based on interviews with multiple players in SEGES, 2020 3. Processing

4. Production of food products
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Denmark has unique
strengths within organic
production, clean label and
clean produce, which is why
we have the potential to
gain a position of strength
within plant-based food
products that meet these
requirements.
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ership recommends taking the following actions:
new cooperation model that strengthens

Recommendation 1
New cooperation m
At present, the value cha
produce is difficult to obta
coordinated or cooperating
consumer demand and prod
combined optimisation of the

s in every link in the chain. Exploit

onsumers, distribution and production
ablished food companies and cooperate
ps that demonstrate innovative

pricing system, contractual base
farmers are uncertain about whe
Food companies have limited kno
suitable for cultivation in Denmark; t
the level of quality a farmer can cultivate
adjust the cultivation methods to enhance
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R&D recommendations for a

plant-based value chain

Recommendation 2: Crops

An important driver for developing more plant-based food
products is to make sure the right produce and ingredients are
available. Thisis why ‘Crops’is an area of research by itself.
This involves breeding and selecting varieties and crops, and
adapting cultivation methods to the production of crops for
human consumption so these crops can be cultivated in
Denmark with high, reliable yields of the right quality.

The Partnership recommends that R&D efforts be

focused on:
e Selecting crops and varieties of high quality in terms of

proteins, fibres, vitamins, etc., and good sensory properties

for processing, as well as selecting crops and varieties for

direct consumption. Crop development must target both
organic and conventional cultivation systems, and must be
adapted to Danish/Nordic farming conditions.

e Crop refining focusing on:

o adapting crops to the Danish climate and new cli-
mate conditions to make it reliable to cultivate them
and achieve high yields;

0 creating or retaining good taste, odour and texture
and subsequent processing potential for produce,
ingredients and the food product;

0 being able to break down the crop into different
fractions, e.g. proteins, amino acids, vitamins, etc. In
this respect, it is also possible to develop better
nutritional properties and higher absorption of nu-
trients while retaining produce quality;

0 being able to document crop sustainability and
avoid waste;

0 being able to produce high yields, also under organic
cultivation conditions (without the use of pesticides).

e Optimised application of fertiliser during crops’ growing
season.

* Improved guidelines for and knowledge of cultivation,
crop rotation, species selection and catch crops: e.g.
focus on cultivation, irrigation, grafting, pollination and
plant protection. Both organic and conventional produce.
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Recommendation 3: Processing of produce

This link of the value chain processes produce for ingredients/
processed raw materials that can be used for the subsequent
production of food products. There are many short-comings in
this link of Denmark’s value chain. At present, it is difficult to
process a wide range of crops and produce in Denmark.

The Partnership recommends that R&D efforts be

focused on:

* Developing pilot facilities for demonstrating the pro-
cessing of produce in Denmark, including winnowing,
extrusion, etc.

¢ Knowledge of separating raw materials into ingredients
that retain characteristics such as taste, texture and produce
quality, as well as developing processes for this that are also
organically certifiable. Extraction of colour and taste that is
not cost-intensive.

e Improving processed produce’s keeping qualities and shelf
life.

e Ensuring and documenting food safety, traceability and
sustainability.

e (Cascade utilisation of produce and utilisation of residual
products and side flows (e.g. stems of pea plants).

e Knowledge of how plants react to heat treatment, etc.

Recommendation 4: Production of food products

This link of the value chain processes pre-processed or un-
treated produce into food products. Many small start-ups
operate in this link of the value chain, which is also where
established food companies can draw on the know-how and
expertise within their existing production processes.

The Partnership recommends that R&D efforts be

focused on:

¢ Developing and improving sensory properties such as
taste, texture and odour.

e |mproving functionality and nutrition by focusing on
digestion and absorption of nutrients.

e Developing products that are unique (instead of rep-
licating animal products) while developing products to
replace animal products at the same time.

e Developing fermentation methods.

e Combining components, additives and clean-label
products.

e Developing a production system for plant-based
food products.

e Documenting food safety and traceability.

e Selecting produce and ingredients.

* Developing both organic and conventional products.
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Recommendation 5: Retail, foodservice and consumers
Consumers must ultimately want to eat the products, whether
they buy them themselves or if the products are served in
canteens, restaurants or public kitchens. This link of the value
chain is particularly focused on behavioural research and food-
culture changes. The vast knowledge amassed by established
food companies relating to consumer behaviour, the
development of recipes and dietary meal planning can benefit
small start-ups, which can reciprocate with innovative capacity,
agility and new thinking to inspire established food companies.

The Partnership recommends that R&D efforts be
focused on:

e Conducting behavioural research and nudging consum-
ers, the retail trade and the foodservice sector.

e Developing food technology and recipe universes.

e Providing consumer information about dietary meal
planning using plant-based food products.

e Reliably documenting sustainability and health.

e |dentifying new tastes and the demand for brand-
new products.

e Focusing on consumers in both Denmark and abroad and
developing both organic and conventional products.

e |dentifying the Danish marketing potential at export
markets. Gaining knowledge of prospective new markets
and of consumer preferences in these markets.



Recommendation 6: Interdisciplinary research and
development

A number of R&D areas do not revolve around a specific link in
the value chain but are interdisciplinary in nature, requiring
cooperating, knowledge transfer and documentation.

The Partnership recommends that R&D be focused on

the following interdisciplinary topics:

e Taste, health and nutrition. The consumer experience of
products must be unrivalled in terms of both nutritional
quality and taste sensations. For this reason, knowledge
of consumer experiences, health profiles and sensory
properties must be used to refine new and existing crops,
and to optimise the value chain in the processing
segments.

Documentation of sustainability. The market potential of
plant-based food products is related to consumer
expectations of a sustainable product. Therefore, efforts
must focus on documenting products’ life cycles and
reducing waste throughout the chain. This includes the
use of data throughout the value chain.

Traceability and food safety throughout the value chain.
New types of crops and new cultivation methods, such as
vertical farming, can pose new challenges to docu-
menting food safety. Similarly, efforts must focus on
managing allergens throughout the value chain, such as
ensuring gluten-free products.

Residual products can be better utilised. There must be
focus on circularity, exploitation of side flows and re-
sidual flows, and correct management of produce and
food products so they do not go to waste.
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Recommendations for strengthening knowledge-
based development of the plant-based value chain

Recommendation 7: Testing and demonstration facilities
Producing brand-new types of food products requires access
to testing facilities for experimenting with crops, selecting
varieties, cultivation, processing, etc.

Being able to optimise the value chain will require small
testing and demonstration facilities that can process crops
into the produce that can be used by food companies, so that
the quality parameters achievable through cultivation and
selection of varieties are measurable in the final ingredient/
product.

The Partnership recommends taking the following

actions:

e finding a locality for testing facilities and a model farm for
outdoor vegetables, legumes, grain, kernels, seeds, fruit
and berries, etc. (to replace the current model farm at AU,
which is being shut down);

e increasing the amount of laboratory equipment, field
experiments, growth chambers, etc,, at universities;

e establishing a series of testing and demonstration facilities

in Denmark for the processing of produce;
e establishing additional testing/demonstration facilities for
small-scale food-product processing.
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Recommendation 8: Ensuring know-how transfer and
training

An important element of optimising the value chain is to make
it more knowledge-based and ensure that new knowledge will
benefit the entire value chain.

The Partnership recommends ensuring:

e supplementary training and research expertise focused
on plant-based products;

e supplementary training and knowledge transfer to
kitchen staff, domestic science teachers, dieticians,
cooks and other segments of the foodservice sector;

e supplementary training of food-industry staff tasked
with new types of produce;

¢ sufficient knowledge-based consulting services for
farmers who want to cultivate new types of produce;

e training of retail staff on correct handling and stor-
age of fruit and vegetables;

¢ knowledge for consumers on how to use new products.

Methodology

e The strategy was prepared by the Danish Agriculture and
Food Council on the basis of interviews with a number of
stakeholders in the area of plant-based food products.

e Aseries of existing research publications have also been
involved in the process. These include Forsk2025, Green
Solutions of the Future (Fremtidens grgnne Igsninger),
World Class Food Innovation towards 2030, as well as the
2030 Research Strategy for Danish Agriculture.

e The strategy has been discussed and adopted by a steering
committee made up of Arla, Danish Crown, Crispy Food &
Nisco, the Frej Think Tank, the Vegetarian Society of
Denmark, SEGES and the Danish Agriculture and Food
Council.



[
Vegetarian Society
of Denmark re )

T +45 3339 4000
E info@If.dk
W www.If.dk

and

cil
Axelborg, Axeltorv 3
DK-1609 Copenhagen V

o
4
>

=
=)
o

=
=)
<
=
=
c
©

o
o

<

[

Food Coun




