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In 2050 the global population will have increased 

to around ten billion. This is three billion more than 

today, and along with this the middle classes are also 

growing all over the world. This development means 

an increasing demand for food. One of the significant 

elements of the challenge of feeding the global popu-

lation is that proteins for animals and human beings 

must be produced in a sustainable manner. Therefore, 

we must ensure that the accessible biomass is utilised 

as well as possible. This can be done, for example, by 

refining biomass into proteins with a more positive 

environmental and climate profile than those used 

today.

We have therefore asked the National Bioeconomy 

Panel to present recommendations for how Denmark 

may turn challenges in the protein field into soluti-

ons, future business models, and exports. We are 

convinced that Denmark has excellent preconditions 

for developing competitive solutions for the global 

market for new sustainable proteins. This is due to the 

fact, among others, that Denmark is among the most 

efficient countries in the production of food, and we 

have vast knowledge of sophisticated technologies 

for the processing of biomass. This means that we 

possess decisive knowledge and experience when 

new proteins are to be developed and placed on the 

market. Also, with a relatively large import of proteins 

we have a need for finding new solutions.

It is therefore decisive that all stakeholders in the sec-

tor join forces to coordinate their activities and share 

their knowledge: in this way we can ensure progress 

and synergy in the common efforts for paving the 

way for the production of new, more sustainable 

proteins in Denmark.

The agenda launched by the National Bioeconomy 

Panel is not only relevant for companies using pro-

teins for feed. The recommendations also contribute 

to solving other societal challenges. These are, for 

instance, farming with reduced climate impacts, 

protection of drinking water resources, and a better 

environmental state in our streams, fiords, and lakes. 

Sustainable bioeconomy is about producing and 

using biomass better and more intelligently. In the 

future, we must utilise residual products and crops to 

a larger extent in new contexts for, e.g., food, feed, and 

bio-based products. New sustainable proteins are a 

concrete example of how a country such as Denmark 

can contribute to the UN Global Goals for sustainable 

development. This is the background for this Plan of 

Action for new sustainable proteins as a follow-up on 

the recommendations from the National Bioeconomy 

Panel.

We wish you a pleasant reading!

Jakob Ellemann-Jensen

Preface
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Bioeconomy is a development and innovation 

agenda liable to contribute to a more sustainable use 

of the planet’s resources in which organic resources 

are utilised and/or recycled for new purposes better 

than today. A sustainable bioeconomy comprises the 

sustainable production and harvesting of renewable 

biological resources and the conversion of these 

resources into new products and value streams, such 

as food, feed, bio-based products, and bioenergy. A 

sustainable bioeconomy can stimulate the production 

of sustainable biomass and an efficient use of this 

biomass, and this may reduce the overall pressure on 

the environment and climate. Therefore a sustainable 

bioeconomy can contribute to continued economic 

growth in a way that utilises the planet’s resources in 

a more sustainable manner. Thereby, bioeconomy is a 

significant contribution to the green transition leading, 

among others, to the realisation of the target of a net 

zero emission by 2050, a target that was adopted in 

connection with the government’s energy agreement 

from June 2018.

The main message from the National Bioeconomy 

Panel is that within a five-year time span new protein 

sources with better environmental and climate im-

pacts than existing products will be able to compete 

with existing protein sources on price and quality. In 

addition, the National Bioeconomy Panel believes that 

it will be possible within a limited number of years to 

substitute up to one third of those proteins that are 

used for feed and that are imported today with more 

sustainable local alternatives; this will create added 

value and new production forms on agricultural land, 

at the same time reducing the environmental and 

climate impacts.

According to the National Bioeconomy Panel’s 

expectations, the major part of the new proteins will 

come from well-known agricultural crops such as 

grass, clover, and legumes. These crops are known 

for their high protein content. The challenge lies in 

refining the protein content of grass and grass-clover 

into a competitive and effective feed product that can 

compete with other protein products on the market 

in relation to price and quality. Grass and clover are 

particularly attractive protein sources for feed use, 

but they also have positive impacts on climate and 

the environment compared with more traditional 

agricultural crops.

Organic producers have a particular nutrient chal-

lenge: more nutrients leave the production than what 

comes in, and no artificial fertiliser can be used in 

organic farming. Therefore, it is important that new 

initiatives for protein value chains have focus on the 

challenges prevailing in particular for organic produ-

cers. The lack of nutrients is a challenge for agricul-

ture in general, but the organic production has some 

characteristics and framework conditions that cause 

the sector to have a larger need for and interest in 

developing new solutions.

Introduction
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The main message from the National Bioeconomy 
Panel is that within a five-year time span new

protein sources with better environmental and 
climate impacts than existing products will be 

able to compete with existing protein sources on 
price and quality.
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Biological resources play a major role for the crea-

tion of products and services in the Danish society, 

primarily within the production of food, but also the 

production of energy, materials, and buildings. 

The National Bioeconomy Panel recommends that a 

bioeconomy strategy is prepared with clear political 

targets containing, among others, a strategy for the 

development of new protein value chains. 

The objective is to make Denmark a frontrunner with-

in sustainable bioeconomy and to reap the benefit 

for society from optimising the production and use of 

biological resources in Denmark.

The recommendation for a national strategy for 

bioeconomy is a constructive and concrete wording 

of a similar recommendation that the Advisory Board 

for Circular Economy presented in 2017. In addition, 

the National Bioeconomy Panel recommends estab-

lishing a forum for the coordination of bioeconomy 

measures focusing on a prioritisation of funds for 

research and development in this field.

1. Coordination and
    strategy

The initiatives in this section 
take offset in the following 
recommendations from the 
National Bioeconomy Panel:

1
A national bioeconomy stra-
tegy with clear political targets 
is prepared.

2
A forum is established for the
coordination of bioeconomy
measures within relevant 
public appropriations bodies 
focusing on a prioritisation 
of funds for research and 
development in this field.
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The National Bioeconomy Panel highlights the 

importance of setting up benchmarks for a long-term 

development of new protein sources. In addition, the 

National Bioeconomy Panel wishes a clear coherence 

with the EU bioeconomy strategy and the future EU 

protein strategy.

Initiatives:

The Ministry of Environment and Food together with 

the Ministry of Energy, Utilities and Climate will com-

mission an analysis of how biorefining and cascading 

use are integrated in present regulation. 

The Ministry of Environment and Food together 

with the Ministry of Energy, Utilities and Climate will 

prepare a decision-making basis and supplementary 

analyses forming the basis for a possible future Natio-

nal Bioeconomy Strategy. 

In 2019 the Ministry of Environment and Food will 

organise a bioeconomic summit with the participation 

of authorities, universities, approved technological 

service providers, key companies, and NGOs.
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The National Bioeconomy Panel highlights a number 

of relevant fields that should be in focus for research

efforts in order to promote a strong Danish bioeco-

nomy. In particular, the National Bioeconomy Panel 

points out that in general more funds should be set 

aside for research, development, and establishment of 

new protein value chains in Denmark, including sup-

port for demonstration facilities and establishment of 

first-of-its-kind biorefining for sustainable and protein-

rich biomass.

The National Bioeconomy Panel also wishes to 

strengthen skills and competencies and to implement 

research and development efforts within new bioeco-

nomy value chains in order to promote the supply of 

sustainable raw materials.

The Ministry of Environment and Food has already 

commissioned analyses and projects under the agree-

ments on research-based consultancy services for the 

public sector dealing with several of the recommenda-

tions. In addition, several public research appropria-

tions contribute to financing research and develop-

ment projects in this field. The present research-based 

consultancy services for the public sector support in 

this context an enhanced research and development 

effort that the National Bioeconomy Panel recom-

mends through co-financing of externally financed

2. Research and
     development

The initiatives in this section 
take offset in the following 
recommendations from the 
National Bioeconomy Panel:

3
More funds are set aside for
research, development, and
establishment of new 
bioeconomy value chains in 
Denmark, including support 
for pilot and demonstration 
facilities within biorefining.

6
Skills and competences within 
new bioeconomy value chains 
are strengthened.

7
Research and development 
measures to promote the 
supply of sustainable raw ma-
terials for new protein value 
chains are implemented. 

11
Research, development, and 
establishment of first-of-its-
kind biorefining for promising, 
sustainably produced protein-
rich biomass are supported. 
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Initiatives:

The capacity vested in the interministerial secretariat 

of the National Bioeconomy Panel must contribute 

to a better coordination of bioeconomy measures 

among relevant public appropriations bodies, inclu-

ding the facilitation of communicating the National 

Bioeconomy Panel’s recommendations to relevant 

appropriations bodies.

DKK 25 million has been allocated as a special 

scheme under the Green Development and

Demonstration Programme in view of promoting 

green biorefining and the production of proteins.

Projects have been launched under the agreement 

on research-based consultancy services for the public 

sector increasing, among others, the level of know-

ledge within grass protein as a feed product.

Research in addition must contribute to the transition 

to a more circular economy incorporating, among 

others, the National Bioeconomy Panel’s recommen-

dations.

research and development projects. 

Many of the Panel’s recommendations have focus 

on business-targeted research and development that 

naturally fall within the purpose of Innovation Fund 

Denmark and the development and demonstration 

programmes (Green development and demonstration 

programme, Eco-innovation programme, and Energy 

technology development and demonstration pro-

gramme). Skills and competencies in the bioeconomy 

field and specifically within plant improvement can be 

enhanced through closer cooperation between the 

business community and the educational institutions. 

The Ministry of Environment and Food in addition 

works for exploiting the potential found in insects 

when it comes to the production of feed and food. 

This is done through a number of research projects 

having focus, among others, on consumer behaviour, 

economic potentials, and risks.
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The National Bioeconomy Panel has presented a 

number of recommendations aiming to enhance 

knowledge and value chain partnerships as well as 

the coordination and knowledge among universities, 

approved technological service providers, and the 

business community. In addition, the National Bio-

economy Panel highlights a need for further capital 

injection and public financing within bioeconomy.

The recommendations call for the establishment of 

better frameworks and financing options for bioeco-

nomy partnerships across value chains. 

The partnerships must consist of business stakehol-

ders across the entire value chain and have focus 

on the creation of knowledge about bioeconomic 

business opportunities. The recommendations also 

call for a wider cooperation between the public sector 

and the financial sector on the development of new 

financing products in support of bioeconomic busi-

ness models. 

Today both public and private investment funds exist 

with a special focus on sustainability and environ-

ment, including the Green development and 

3. Business
     promotion

The initiatives in this section 
take offset in the following 
recommendations from the 
National Bioeconomy Panel:

4
Knowledge and value chain 
partnerships are established 
for the development of new 
sustainable bioeconomy 
value chains, and business 
incubation and acceleration 
environments for start-ups are 
strengthened.

5
Capital injection and public 
funding of bioeconomy 
projects are increased by 
activating venture capital.

10
An enhanced national focus 
on bioeconomy is accelerated 
through stronger coordination 
and common knowledge 
about biorefining between
universities, approved tech-
nological service providers, 
the business community, and 
other stakeholders in view of 
promoting the development 
of an innovative Danish biore-
fining industry. 
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Initiatives:

Together with Local Government Denmark the gover-

nment has launched a national business promotion 

initiative with the purpose of enhancing the efficiency 

of and targeting business promotion. This new initia-

tive is to enhance the development of bioeconomy 

as a development and innovation agenda, including 

proposing to the Ministry of Higher Education and 

Science areas receiving research and development 

funds.

In connection with the government’s Strategy for 

Circular Economy it is now possible for the Danish 

Green Investment Fund to grant guarantees, and this 

will enable the Fund to finance more types of projects 

- also within bioeconomy.

demonstration programme, Innovation Fund Den-

mark, the Danish Green Investment Fund, and the 

Danish Growth Fund.

The National Bioeconomy Panel also recommends 

stronger coordination and knowledge sharing

between universities, approved technological service 

providers, the business community, and other stake-

holders in view of promoting the development of an 

innovative Danish biorefining industry.

The National Bioeconomy Panel highlights closer 

cooperation between the business community, autho-

rities, universities, and approved technological service 

providers on a contribution to new market-driven pro-

tein value chains that are to increase volumes along 

with the value of a sustainable biomass production. In 

this connection it is relevant for stakeholders from the 

public and private sectors to jointly utilise the

investment options already available in the EU, in-

cluding the new investment platform under Horizon 

2020.

There are no plans of expanding the existing incuba-

tion and acceleration environment that has difficulties 

already today in attracting start-ups. It may be con-

sidered whether it is expedient in cooperation with 

other stakeholders to organise special information 

efforts directed at SMEs on the existing options.
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The National Bioeconomy Panel recommends that en-

vironmental and climate friendly production is recogni-

sed as an instrument in the national regulation and that 

EU framework conditions are prepared for new and 

sustainably produced proteins. In doing so, the National 

Bioeconomy Panel puts focus on a future regulation in 

which incentives are created to grow crops with a low 

environmental and climate impact. This must be done 

by clarifying the environmental and climate pressure of 

various crops in a way that the impacts can be incorpo-

rated in future targeted regulation.

Research initiatives have already been launched to sup-

port the recommendations from the National Bioeco-

nomy Panel. However, a number of challenges remain 

to be overcome before a regulation based on crop spe-

cific environmental and climate impacts can become a 

reality. For example, there is a lack of consolidated crop 

specific knowledge about environmental and climate 

impacts and how it can be implemented concretely. 

This is important in order to provide the foundation for 

a regulation under which the farmer in his choice of 

crop can work himself in total or in part out of an obli-

gation instead of being subject to production-limiting 

activities. This should be a regulation that concretely 

creates incentives for agriculture to select crops with 

low environmental and climate impacts. The Ministry of 

Environment and Food wishes to work 

4. Framework
 conditions The initiatives in this section 

take offset in the following 
recommendations from the 
National Bioeconomy Panel:

8
Environmentally and climate-
friendly production of biomass 
is acknowledged as an instru-
ment in national regulation, 
such as targets within the 
aquatic environment and cli-
mate. Environmental impacts 
across sectors are calculated 
and incorporated into future 
political initiatives.

9
EU framework conditions for 
new, more sustainably produ-
ced proteins are promoted.
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on the commercialisation of grass for biorefining and 

protein production, which would create a demand for 

areas with (permanent) grass in the coming years.

From Danish side focus will be on promoting the EU 

Commission’s prioritisation of bioeconomy in con-

nection with the CAP reform. From Danish side efforts 

are being made to make it possible to have support 

options for the entire value chain for biorefining in or-

der to create new income options for farmers, business 

activity, and development in rural districts. In view of a 

possible revision of the framework conditions for plant 

improvement in Denmark, the government in 2018 

has commissioned a knowledge synthesis on plant 

improvement. This knowledge synthesis describes the 

potentials given by new plant improvement techno-

logies. Subsequently, a judgment from the European 

Court of Justice has been issued to the effect that new 

precision mutagenesis technologies are covered by the 

EU GMO regulation.

Initiatives:

The Ministry of Environment and Food will from 2019 

launch targeted regulation of agriculture’s nitrogen 

use; in 2019 the Ministry will investigate the pos-

sibilities for how to incorporate crop choice in the 

targeted regulation.

The Ministry of Environment and Food, through the 

research-based consultancy services for the public 

sector, will put focus on the way in which crop choice, 

crop rotation, and biorefining in general affect the 

environment and climate. This new knowledge will 

be used to expand the range of instruments in the 

targeted regulation and to ensure that the Danish 

bioeconomy sector can contribute positively to the 

future environmental and climate challenges to be 

met by agriculture.

In the EU, the Ministry of Environment and Food will 

seek to enhance the EU framework conditions for 

cultivation of sustainably produced proteins. This can 

be done, among others, by seeking influence in the 

negotiations on the new CAP reform and by impro-

ving the support options for biorefining and cultiva-

tion of biomass.

The Ministry of Environment and Food will take 

offset in the coming EU protein plan and will work to 

give biorefining a prominent place in the coming EU 

framework research programme.
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The National Bioeconomy Panel recommends 

increasing focus on the establishment of background 

knowledge about types of proteins and systematisa-

tion of existing and new knowledge about environ-

mental and climate footprints of protein products. In 

addition, the National Bioeconomy Panel calls for the 

establishment of a fund for financing of nutritional 

and toxicological studies as well as focus on trace-

ability within new protein sources. 

The National Bioeconomy Panel wishes to have a 

statement of the environmental and climate footprints 

of different protein products in a way that companies 

and consumers can make informed choices about 

the use of protein products. By creating an overview 

of the footprints from different protein products com-

panies can, among others, market products produced 

with smaller environmental and climate footprints. 

Much knowledge on environmental and climate foot-

prints from different crops is already available today. 

However, there is a need for a systematic holistic re-

view assessing environmental and climate footprints 

from common protein products. 

5. Market

The initiatives in this section 
take offset in the following 
recommendations from the 
National Bioeconomy Panel:

12
Basic knowledge about 
which types of proteins are 
in demand on the market is 
gathered.

13
Existing and new knowledge 
about environmental and 
climate footprints in different 
protein products is gathered,
organised, and used to inform
companies and consumers 
about products in the new 
protein value chains. 

14
A fund for financing of specific 
nutritional and toxicological 
studies and surveys of func-
tional properties of concrete 
protein sources is established.

15
Traceability within new protein 
products is promoted in view 
of securing that existing trace-
ability systems are adequate 
for handling new protein 
products for food and feed.



Plan of Action for new sustainable proteins - follow-up on recommendations from the National Bioeconomy Panel   17

Initiatives:

The Ministry of Environment and Food will participate 

actively in the EU development of a new method for 

calculating the environmental and climate properties 

of products (Product Environmental Footprint). 

In late 2018, the Ministry of Environment and Food 

will conduct a project creating an overview of inter-

nationally recognised methods used by companies 

and consumers to understand the environmental and 

climate footprint of proteins. 

Ongoing Present projects are investigating the 

digestibility of grass proteins through test feeding; a 

special appropriation has been established under the 

Green development and demonstration programme, 

and funds can be applied for further projects within, 

for instance, gathering of knowledge about consti-

tuents, protein composition, digestibility, and any 

harmful substances.

The Danish Veterinary and Food Administration 

has focus on traceability in relation to value chains 

for food and feed. The Danish Veterinary and Food 

Administration will maintain a dialogue with relevant 

stakeholders on the relevance of traceability systems 

for the future new protein value chains.

Product information is the responsibility of the indu-

stry, and before any placing on the market of new 

proteins as feed or food it is decisive that knowledge 

is available on constituents, protein composition, 

digestibility, and the presence of harmful substances 

in the products. Farmers and consumers must be 

sure that the new products have a nutritional quality 

and do not harm the environment or human health 

in the short or longer term perspective. The same 

requirements for traceability will apply to new protein 

products as those applying today for other food and 

feed products. It is the responsibility of companies to 

ensure traceability for proteins produced, when they 

are used in food or feed. The primary consideration 

behind traceability is to ensure a fast and efficient 

recall of unsafe food from the market (consumer 

protection). The development of traceability systems 

continues to be the responsibility of companies, but 

the authorities will cooperate with the industry on this 

issue. It is expected that through guidance to compa-

nies the Danish food and feed control will contribute 

to the safeguarding of traceability for new protein 

products. 

Under the auspices of the EU, work has been launc-

hed to develop a new method for calculation of the 

environmental properties (incl. climate impact) of 

products (incl. food): Product Environmental Footprint 

(PEF). The new method is expected, among others, to 

be useful for strengthening the marketing of sustaina-

ble proteins.
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