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Food of the future: new production methods

NewFoodSystems: innovation space for tomorrow’s food

A rapidly growing world population and simultaneously rapidly shrinking arable land — these are just some of the major
challenges facing the food industry. But how can solutions be found when they need to involve science, business,
government and the public? Answers are being sought by the bioeconomy innovation space NewFoodSystems. Funded by
the German Federal Ministry of Education and Research (BMBF), it is a network where science and industry can come
together to develop sustainable food systems of the future.

Burgers made from insects? Meat from the lab? Oat milk only? Anyone following the public debate on novel foods will quickly
realise that safety standards and regulatory requirements are far from the biggest hurdles for innovations such as insect
proteins, in-vitro meat or plants farmed indoors. Foods that are unacceptable to consumers and unprofitable for business will
never make it from idea to plate.

This is the sticking point being addressed by the nationwide innovation space NewFoodSystems. The project is funded by the
German Federal Ministry of Education and Research (BMBF) and coordinated by the Max Rubner Institute in Karlsruhe, and is
one of four bioeconomy innovation spaces in the "National Research Strategy Bioeconomy 2030".

NewFoodSystems brings all stakeholders on board

NewFoodSystems brings science and business together to
make the food of the future fit for market. The new
products and production systems being developed and
evaluated in the innovation space need to be healthier,
safer and more sustainable than before and must
successfully negotiate the journey from concept to
supermarket shelf. It seems to be working: one product
from the innovation space that has already made this leap
is a well-known lupin-based milk substitute developed by a
company called Prolupin as part of the "Sustainable
Protein Ingredients" sub-project.

But as well as promoting the development and evaluation
of new foods and food systems, NewFoodSystems also
engages with the public, as consumers will be the ones
most affected by tomorrow's nutrition and the
transformation of food systems very much depends on
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"We are clearly facing a transformation of our food systems", says Prof. Dr. Sabine Kulling, coordinator of the NewFoodSystems
innovation space. The world's population is expected to grow to around ten billion by 2050.Y This large number of people will
not only have to be adequately fed from arable land that is shrinking due to climate change, but they will also have to be fed
healthy food. Even now, an increasing number of diseases in both rich and poor countries are nutrition-related.? Food
production is also responsible for high levels of environmental poIIution,3)' 4 accounting for around a third of global
greenhouse gases emitted by humans, according to a study published in Nature Food in 20219
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New production methods, such as those emerging from New
economic interests, but also, and more importantly, the
maintenance of basic supplies. New farming concepts
developed in the innovation space, such as vertical or

indoor farming that use less space and resources,
alternative protein sources such as insects or protein-rich
plants that have a smaller environmental footprint than
animal farming, or production methods for healthier food
that are simply safer and less polluting are high on the list
of promising topics for the future.

Projects benefit from cross-industry
information-sharing

In vertical farming, the right choice of light sources is crucial.
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Vertical farming seems particularly promising in the face of climate change. The NewFoodSystems In4Food project focuses on
the most resource-saving, efficient and safe indoor cultivation of paracress, borage, oregano and other spices and aromatic
plants. The indoor cultivation of crops for industrial food production using closed cultivation systems such as OrbiPlant or
OrbiLoop from the In4Food project partner Fraunhofer IME has many advantages. These systems use a rotating conveyor belt
and special spraying and lighting techniques to create optimal growing conditions. This not only saves a lot of space and thus
cultivation area, but also drastically reduces water consumption and prevents pollutants such as nitrates from entering the
groundwater.
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OrbiPlant with salad.
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But indoor farming is about more than just space-saving and sustainable cultivation. The In4Food team is working to make
plants naturally produce more valuable ingredients, such as essential oils, while reducing potentially harmful substances. This



is done, for example, by varying the light conditions. Microorganisms also act as a natural fertiliser that promotes plant
growth - entirely without pesticides.

The research is being conducted in direct exchange with industrial partners who are also seeking to use the results for
innovative solutions, for example to reduce sugar in food. "The innovation space is ideal, of course, because there is close
networking between research and industry partners. You don't always have that when you apply for research projects," says
Dr. Melanie Huch, scientist at the Max Rubner Institute and head of In4Food.

Kulling also sees the exchange of information over short distances and access to the know-how of different industries as
particularly valuable. Research institutes share their equipment with start-ups, law firms offer advice on the Novel Food
Regulation and industry partners share their network and market experience. Since 2019, many of the participating institutes,
now numbering more than sixty, have been working together, developing an enormous amount of trust in the process, says
Kulling. She therefore hopes that participants will stay in touch beyond 2025 — when NewFoodSystems comes to an end - to
continue to look for solutions together over the long term.

Alot of catching up to do in terms of education

But above all, the public needs to be brought on board if the change is to succeed, and the researchers know there is a lot of
catching up to do. This has less to do with public reluctance than with a glorified image of food production that has been
conveyed to the world over the years through channels such as advertising. Kulling comments: "Apparently it was believed
that the public should not see how food is produced today, more often in steel tanks than meadows."

The picture is very different in other parts of the world.
Singapore — the first country to allow the marketing of in-
vitro meat® — has long been open about the fact that
alternatives to conventional food production are
inevitable. The small country simply lacks the cultivation
space. "Public acceptance of new things is much higher
there," says Kulling.

NewFoodSystems also wants to create more transparency
in Germany, and a large part of its work involves informing
the public about food production through social media,
workshops and exhibitions. The team will be at the
German National Garden Show until 8 October 2023 and
there are also campaign days and exhibits at the German
Museum in Nuremberg. It's about education, building
trust and communicating that change is inevitable. "l think  vertical farming at In4Food/NewFoodSystems. The project answers the
you have to take everyone with you, otherwise it won't question: How do plants grow healthily and sustainably under indoor

happen," says Huch. conditions?
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The results of a study on the acceptance of insects as food,
recently published in the journal Appetite7), show that this
change is already taking place, at least in parts of the population. The younger generation in particular seems to be more
open-minded. However, another finding of the study is that people need to be told beforehand exactly what is in the food.
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Digitisation in agriculture - from precision farming to farming 4.0
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