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Executive summary Against a backdrop of climate change and the grow-
ing importance of diet for human health, the interac-
tions between diet, health and environment were exten-
sively explored within the scope of National Research 
Programme 69 (NRP 69). Despite some remaining gaps 
in terms of qualifying and quantifying these interac-
tions, the knowledge currently available is abundant 
enough for decision-makers to plan a healthy and sus-
tainable food system for the future.

Until 2050, the world’s population is likely to reach ten 
billion. Providing food for so many people in a sustaina-
ble manner is no small challenge. Farmers are expected 
to double the production of foodstuffs. They will have to 
do so despite the impact of climate change on essential 
resources such as water, soil and energy. In this con-
text, a specific feature of Switzerland is its limited agri-
cultural surface area: about one quarter of the land is 
designated as agricultural land, and 12% as alpine ag-
ricultural area. Production is therefore limited and im-
plies that a large share (50%) of the food needs to be 
imported into Switzerland.

Another aspect is the high prevalence of chronic diseas-
es (mainly cardiovascular disease and cancer), many 
thought to be diet-related. Public health strategies tend to 
optimise food intake based on biomedical knowledge. In 
this sense, there is a growing trend to see the food system 
as a health provider, and not only as a food provider.

Based on the results of over twenty research groups, 
NRP 69 presents a set of analyses and recommenda-
tions. The principal recommendation is to elaborate 
a Swiss food strategy, i.e. a strategy that ensures a 
healthy and sustainable diet for the entire population. 
Developing a Swiss food strategy will require a concert-
ed and coordinated effort in the public health, agricul-
ture, agri-food-industry and environmental domains. 
According to an analysis conducted as part of NRP 69, 
existing food safety and public health policies pursue 
essentially coherent goals. However, there are various 
conflicting interests in the much more longstanding field 
of agricultural policies.

A Swiss food strategy will also consider diet in the con-
text of the environmental transition. The strategy will 
take into account the fact that currently two thirds of 
the Swiss environmental footprint occurs abroad. In 
fact, a nationwide food strategy will be an integral part 
of the global strategy to overcome climate change.

An important aim of the food strategy will be to define 
which kinds of diet we want for Switzerland, for the 
coming 30 years. This is a complex issue because hu-
man diet is both a consequence and a determinant of 
the environmental changes.

Another function of the food strategy will be to promote 
academic research on the interactions between diet, 
health and environment. NRP 69 showed that, despite the 
high quality of research on nutrition, agriculture and en-
vironment in Switzerland, only a few groups are working 
on cross-sectional aspects of the food system. Moreover, 
new avenues of cooperation between the private sector 
and academic research institutions are needed.

Strengthening partnerships between producers and con-
sumers was identified as an emerging trend. NRP 69 
also recommends taking various measures to increase 
consumers’ influence on nutrition-related decisions, in-
cluding the right of appeal for consumer organisations 
and giving consumers the right to file class actions.

Modelling the current and future food systems can 
greatly help to understand their functioning. According 
to the available literature as well as the models gener-
ated in NRP 69, reducing meat consumption is probably 
the single most important diet-related factor in transi-
tioning to a healthier and at the same time more sus-
tainable food system. These models also show that it is 
not possible to achieve healthier diets and sustainable 
food production through isolated actions: improving 
health, protecting the environment and managing food 
production need to be integrated into a systemic frame-
work and, ultimately, a common strategy.

The different projects selected and funded by NRP 69 
have presented specific recommendations. To foster 
healthy and sustainable eating, public bodies should 
increase awareness nationwide regarding the benefits of 
diets consisting of more fruits and vegetables and less 
meat. NRP 69 shows that, fortunately, diets preventing 
chronic and degenerative diseases are often also good 
for the environment. Incentives such as lower pricing 
should be devised to encourage consumers’ to choose 
healthier foods. Moreover, the workplace provides a 
good setting to promote healthy eating. A new tool has 
been developed to monitor caloric intake, which could 
help people lose weight. Deficiency-related diseases are 
a classic theme of nutritional medicine. New approach-
es have been proposed, for example developing new di-
etary fibres or increasing the awareness of vitamin D 
deficiency during pregnancy.
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Enhancing sustainability in the Swiss food system will 
have to be approached from different angles. These in-
clude increased environmental performance by dairy 
farms, including the reduction of particulate matter, 
protecting the environment of animals, or limiting metal 
pollution in the soil. The drive to increase the effective-
ness of food production can also benefit from new infor-
mation for better crop rotation to avoid fungal infection. 
The reduction of food losses and waste is another im-
portant area that influences the effectiveness of the food 
system. Several projects proposed new ideas and new 
tools on this topic.

Like in the other National Research Programmes, the 
topics addressed by NRP 69 were defined by the Federal 
Council. The programme was managed by the Swiss 
National Science Foundation. The main objective of 
these programmes is to address current and future so-
cio-economic issues of national importance.
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The 8.4 million consumers in Switzerland are at the end 
of the supply chain for foodstuffs1. Current thinking 
and policies tend to replace “consumers” with “healthy 
consumers”, in part reflecting changes in policy priori-
ties from food (and calorific) availability to healthy food 
consumption practices2. This reflects an evolution which 
considers the food system as a health provider, and not 
as a food provider only. Further, because of the sub-
stantial impact of the food system on the environment 
(including climate change, water stress and biodiversity 
loss)3, diet is also seen as a determinant of environmen-
tal sustainability.

In 2016, the proportion of food consumption (in terms 
of usable energy) covered by Swiss domestic production 
was 56%4. The value of the food imported from outside 
Switzerland amounted to CHF 12 billion. Imports are a 
consequence of the geographical and natural limits of 
Swiss agriculture and the globalisation of the food trade 
and contribute to dietary diversity through the year. 
However, with half of the food coming from outside the 
country, Switzerland is dependent on the global food 
market to a large extent. 

The Confederation’s outlays for food production in 2018 
represented 5.2% of the total federal budget. This in-
cluded social measures, administration, implementa-
tion and monitoring expenses, improving the production 
base, production and sales and direct payments4. This 
support is “intended to ensure that through sustainable 
and market-oriented production, agriculture can make a 
key contribution in supplying the population with food, 
conserving natural resources, preserving the country-
side, allowing decentralised land settlement and ensur-
ing animal welfare”4. This means that the Swiss food 
system is shaped by a system of tariffs and public fund-
ing from the federal state.

The world’s population (about 7.7 billion today) is cur-
rently increasing and will continue to do so until 2050. 
Providing food for ten billion humans in a sustainable 
manner is no easy challenge5. By 2050, farmers are ex-
pected to double the production of foodstuffs. They will 
have to do so in a context in which the consequences of 
climate change are expected to impact many regions of 
the world, affecting water, soil and energy resources, all 
of which are relevant for food production6.  

Scope and structure 
of National Research 
Programme 69 
“Healthy nutrition 
and sustainable food 
production”

Why should we bother now?

Since 2013, 26 research groups involved in national research 
programme “Healthy nutrition and sustainable food production” 
(NRP 69) realised studies on promoting healthy eating from sus-
tainable food production in Switzerland. This chapter describes 
some of the characteristics of the swiss food system and  
explains the challenges it faces. It also outlines the scope  
and structure of NRP 69 within this context.
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NRP 69: three key questions

Although there are gaps in the quantification of the in-
teractions between climate change, public health and 
food, sufficient scientific knowledge is available today to 
recognise that policymakers need to act now to ensure  
a healthy and sustainable food supply in the future.

Western Europe has not been visited by famine for the 
past 70 years (since the end of World War II). At a global 
level, up to one billion people lack food security7. 

There are three problems ahead, one related to the 
quantity of foodstuffs, the other to their quality and a 
third to sustainability. Increasing the production of food 
is an obvious response to increased global demand. 
However, such an increase in food production would im-
pact the environment by, e.g., accelerating biodiversity 
loss, water scarcity, land degradation,  climate change 
and nutrient oversupply. Therefore, innovative solutions 
are required to feed the future population without any 
environmental impact overshoot.

There are strong arguments in favour of eating less ani-
mal-derived food. One is the high environmental impact 
of meat consumption8. A second argument is the grow-
ing concern about animal welfare under industrial farm-
ing conditions. Finally, reduction of the consumption of 
red meat, and notably, processed meat, could also be 
beneficial for health9.

New kinds of food are being developed, containing for 
example insects as protein providers. Moreover, food-
stuffs using plant proteins to substitute meat are al-
ready on the market, e.g. tofu, tempeh, seitan or other 
meat analogues. 

Another response to the increased demand for food is 
to limit losses and waste. About 33% of the edible food 
mass is lost or wasted at a global level10. In Switzerland, 
a total of 2.6 million tonnes of food waste is generat-
ed annually11. Therefore, appropriate tools combining 
incentives and penalties are needed to minimise these 
losses and wastages.

As for food quality, the dietary diversity is probably the 
single most important protective food-related factor of 
human health in Western Europe12. This diversity ac-
counts for much of the historical improvement in health 
status in Western Europe. However, diversity has an 
environmental cost, e.g. because it depends on imports 
and/or may come from non-seasonal production. 

A lot was expected of vitamins and other micronutrient 
supplementation during the first half of the 20th cen-
tury. Several diseases were found to be linked to spe-
cific protective or toxic agents. Correcting these anom-
alies was effective in controlling or eliminating these 
diseases (e.g. iodine against goitre and cretinism, vi-
tamin B3 against pellagra, vitamin C against scurvy, 
etc.). However, the interaction between diet and health 
is much more complex in most other cases: only a very 
small number of diseases are directly causally linked 
to a single, specific substance that can be added or re-
moved from an ordinary diet.

Food production is increasingly considered in a broad-
er context: the environmental impact of the food sys-
tem has become important and concerns about climate 
change and biodiversity loss have brought food produc-
tion into focus. Food production is perceived as both 
a consequence and a cause of environmental issues. 
It contributes to climate change (e.g. by increasing ar-
able lands at the expense of forests or by methane 
emissions from livestock farming); at the same time the 
changing climate impacts the volume and nature of food 
production (e.g. by reducing biodiversity). 

Due to the increased pressures of climate change and 
biodiversity loss, there is strong public concern for the 
health of the planet and the future of humankind.

The National Research Programme (NRP) 69 was 
launched in 2011 to explore these interlinkages and find 
solutions aimed at creating a sustainable food system 
for healthy nutrition in a Swiss context.

National Research Programmes (NRPs) are an established 
way of addressing new issues and exploring possible re-
sponses to socio-economic problems of national impor-
tance. NRPs are expected to generate scientific knowledge 
aimed at solving Switzerland’s most pressing problems. 
The Federal Council specifies the topics. The programmes 
are managed by the Swiss National Science Foundation. 

A new series of NRPs is launched periodically, with 
budgets ranging from CHF 15 to 30 million. The max-
imal duration is 9 years (with 5 years devoted to re-
search). In every NRP, 20-50 coordinated projects are 
generally funded for research periods of 3-4 years.
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NRPs are characterised by problem-solving approaches, 
inter- and transdisciplinarity, coordination of single pro-
jects and groups with a view to reaching common goals, 
publication and implementation of the results, and dia-
logue with the target groups.

NRP 69 was launched in March 2011 by the SNSF un-
der a mandate from the Federal Council. In Summer 
2011, international ad hoc experts were invited to de-
fine the contents of the programme. They drew on the 
programme proposals submitted to the State Secretariat 
for Education, Research and Innovation (SERI) by re-
searchers and federal offices. In March 2012, the 
Implementation Plan was approved by the Head of the 
Federal Department for Home Affairs.

The Steering Committee members were elected and the 
call for proposals was open from February to April 2012.

The programme included interactions with the 
Commission for Innovation and Technology (KTI-
CTI) – now succeeded by the Swiss Innovation Agency 
Innosuisse – and the Joint Programming Initiative “A 
Healthy Diet for a Healthy Life” (JPI-HDHL).

The goal of the programme at research level was to pro-
vide answers to three key questions: 

How can healthy eating be encouraged in 
Switzerland?

How can a sufficient supply of safe food products be 
made available at affordable prices?

How can the production, processing and distribution 
of food be managed efficiently with the least impact 
on the environment?

The two following chapters, 2 and 3, provide some an-
swers to these questions based on the results obtained 
in NRP 69 research projects. Chapter 4 subsequently 
offers an analysis of the Swiss policy landscape in the 
sectors agriculture, food safety and public health. The 
key conclusions and recommendations drawn from NRP 
69 are outlined in the final chapter.
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Fostering healthy and 
sustainable eating

Comparisons between current Swiss diets and optimal diets show that many 
people in Switzerland still eat unhealthily and/or unsustainably, even though 
health literacy in Switzerland is on average high: most of the population can 
distinguish healthy from unhealthy and sustainable from unsustainable foods. 
Such discrepancies are often found in the environmental domain and in the 
public health sector: consumers do not necessarily act according to their 
knowledge. We therefore have to accept that knowledge has a limited impact on 
eating habits. To understand the discrepancy between knowledge and choice, 
we must consider the factors that influence consumers’ eating habits. 

There are various reasons why individuals opt to eat unhealthily and/or un-
sustainably. Some don’t have enough time to prepare proper meals, others buy 
the cheapest food they can find. Cravings, enjoyment and rewards also play an 
important role. People with an unhealthy diet are more likely to be overweight 
or to suffer from conditions such as diabetes, cardiovascular disease or cancer. 
The direct and indirect health costs of an unbalanced diet tripled in Switzerland 
between 2002 and 2012 to eight billion francs a year13.

Dietary patterns also directly influence the environment. According to research 
conducted under NRP 69, animal products are responsible for at least 40% of 
the environmental and climate impact of food consumption in Switzerland.a 

As part of the National Research Programme 69, researchers took 
a close look at the Swiss population’s eating habits. A healthy 
and sustainable diet means eating more fruits and vegetables  
and less animal products such as red and processed meat. This 
section summarises the results of the NRP 69 projects on healthy 
and sustainable nutrition.  

Context

a. Kopainsky et al., Environmental-
economic models for evaluating the 
sustainability of the Swiss agri-food 
system. NRP 69

http://www.nfp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-agri-food-systems
http://www.nfp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-agri-food-systems
http://www.nfp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-agri-food-systems
http://www.nfp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-agri-food-systems
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diet tripled in Switzerland between 2002 and 2012.
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The project “Toward healthy and sustainable diets in 
Switzerland”b was undertaken as part of NRP 69. It took 
a close look at the Swiss population’s eating habits.

On average, men eat more meat than women do. 
Furthermore, people in French-speaking Switzerland 
and Ticino tend to eat less healthily than people in the 
German-speaking parts of the countryb, although eating 
habits in French-speaking Switzerland improved slightly 
in overall terms between 1993 and 2014c.

One characteristic of the Swiss population is that there 
is a less significant divide between the dietary habits of 
people from different socio-economic groups than in oth-
er countries. In general, the inhabitants of Switzerland 
should eat more fruit, vegetables, wholegrain foods, nuts 
and pulses, while consuming less animal products such 
as red and processed meat. 

The project “Social inequality”c investigated the eat-
ing habits of people living in Western Switzerland and 
identified reasons that deter people from eating health-
ily. Fewer than 40% of respondents in the Swiss Health 
Survey still view high food prices as an obstacle to a 
healthy diet.

Other reasons for not adopting a healthy dietary profile 
were frequently cited, including a fondness for indulgent 
food, time pressure, the constraints of daily life or a lack 
of willpower.

Because it is difficult to change the many personal rea-
sons that motivate eating habits, the researchers of 
the “Social inequality” projectc suggest selecting exten-
sive measures that do not focus on specific population 
groups. They recommend reducing the price of healthy 
foodstuffs, particularly fruits and vegetables, for exam-
ple by fostering domestic production.

Of the Swiss working population, approximately one 
million eat in a staff restaurant or canteen during the 
week14. Organisations with catering facilities therefore 
have considerable influence on the health of a large por-
tion of the country’s population.

Two NRP 69 projects have developed various ideas that 
companies could apply to encourage healthier food in-
take among their staff. Their results could help us move 
a step closer to the goal of ensuring that people eat 
healthy food at their workplaces, as envisioned in the 
action plan for the Swiss Nutrition Strategy.

Making healthy food cheaper

Encouraging healthy eating 
in the workplace

More fruits and vegetables, 
less meat

c. Ibid.

c. Ibid.

b. Ibid.

c. Pedro Marques-Vidal et al., Dietary intake in the Swiss 
French-speaking population: Socio-economic determinants 
of dietary intake in the Swiss French-speaking population. 
NRP 69

b. Suren Erkman et al., Tipping points towards healthy and 
sustainable Swiss diets: Assessing prescriptions, practices 
and impacts. NRP 69

http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-social-inequality
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-social-inequality
http://www.nfp69.ch/en/projects/cross-cutting-projects/project-dietary-transition
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-social-inequality
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-social-inequality
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-social-inequality
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-social-inequality
http://www.nfp69.ch/en/projects/cross-cutting-projects/project-dietary-transition
http://www.nfp69.ch/en/projects/cross-cutting-projects/project-dietary-transition
http://www.nfp69.ch/en/projects/cross-cutting-projects/project-dietary-transition
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Activating health motivators 
with environmental incentives

The “Salt consumption” projectd explored ways of en-
couraging the Swiss population to take up a balanced, 
less salty diet. Nowadays people’s salt intake largely 
exceeds the five grammes a day recommended by the 
World Health Organization. 

The researchers studied seven different organisations 
with staff restaurants in German-speaking Switzerland 
using a two-sided approach. On the one hand, they 
sensitised employees of the organisations to the issue 
by educating them about nutrition, which they then 
followed up with quarterly health checks. On the oth-
er hand, they assisted catering teams in planning and 
implementing measures to reduce the salt content of the 
meals they usually provide.

Although the standard plated menus contained almost 
as much salt at the end of the one-year intervention 
as initially measured (median salt content 4.4 instead 
of 4.5 grammes per serving), average salt intake of in-
tervention participants fell from 8.7 to 8.1 grammes a 
day. While women’s mean daily salt intake remained 
unchanged at 7 grammes – that is already below the 
intermediate Swiss salt intake target – men’s fell from 
10.4 to 9.2 grammes a day. In general, salt reduction 
was stronger at higher initial values. In women, age 
and weight played a role in reducing the amount of salt.
Both, women and men benefited from the educational 
programme, developing a stronger awareness of health 
and nutrition during the year.

The research results show that – given a supportive food 
environment – regular practice-oriented educational 
workshops can initiate health relevant changes of die-
tary habits. Therefore, the researchers recommend sys-
tematically extending workplace health promotion to in-
clude nutrition. They suggest that guideline values for 
salt content should be included in existing staff restau-
rants’ health label criteria.

Another project that addressed the issue of nutrition 
in the workplace was “Health motivators”e. Researchers 
working on the project investigated how environmental 
stimuli affect our eating habits. They positioned post-
ers showing different subjects – for example, photos of 
sculptures by Alberto Giacometti or pleasure-evoking 
pictures of a funfair – next to vending machines, then 
evaluated the posters’ effect on consumers’ choices. 
While pictures of landscapes or activities did not affect 
the quantity of food purchased, they increased the likeli-
hood of consumers choosing a healthy option.

However, a poster of a skinny Giacometti sculpture next 
to a vending machine had the effect of reigning in peo-
ple’s appetite. They ate less than if they had used a ma-
chine with no poster or a machine with funfair images. 
This led the researchers to conclude that environmental 
stimuli can activate health motivators. The researchers 
believe that the use of nutrition-related stimuli does not 
have to be restricted to canteens and staff restaurants.

d.Sigrid Beer-Borst et al., Environmental and educational 
intervention in communal catering to lower salt intake in 
the Swiss working population. NRP 69

e. Claude Messner et al., Environmental cues and their 
effect on sustainable food intake. NRP 69

Two further projects from NRP 69 produced results that 
could help people lose weight.

Researchers working on the “Preventing obesity” f pro-
ject  developed an instrument that uses a breath sam-
ple to determine whether the body is metabolising fat at 
the moment the measurement is taken. The device uses 
laser spectrometry to measure the concentration of ace- 
tone molecules in breath. The human body produces 
this volatile organic compound when it is using more 
energy than it is absorbing.

The tests indicate that acetone content in breath is a 
promising biomarker for measuring the energy balance 
in the human body: the higher the content, the greater 
the energy deficit.

Such measuring instruments could therefore help obese 
patients to monitor their efforts to lose weight and mo-
tivate them to continue. This is in line with the current 
perspective in preventive medicine, providing individual 
markers for the quantitative follow-up of exposure or of 
the disease.

Further development is necessary to reduce the instru-
ment’s size and to enable simple practical application.

In the second project – “Functional food”g – scientists 
bound fat droplets into emulsions that release triglycer-
ides only in the duodenum and investigated whether the 
resulting functional emulsions are capable of prolong-
ing satiation after eating. Their investigations revealed 
that the emulsions do trigger the satiation stimulus in 
both animals and humans. This indicates that the spe-
cial emulsions are suitable for controlling overweight 
people’s energy intake more effectively. However, the re-
searchers point out that widespread use (in salad dress-
ings, for example) will not be possible without improve-
ment of the sensory characteristics of the emulsions.

But NRP 69 did not only address nutritional excesses 
and how to avoid them. It also looked at the opposite 
end of the spectrum and ways of avoiding shortfalls in 
vitamin and mineral intake.

More than two billion people worldwide – primarily wom-
en and children – suffer from iron deficiency15 1. The 
condition causes various problems, including reduced 
performance, anaemia and a greater susceptibility to 
diseases. Food supplements currently on the market do 
not resolve the problem because iron compounds are ei-
ther hard to digest or have a detrimental impact on the 
flavour, odour or colour of food.

Helping with weight loss

New approaches to 
combat deficiency-related 
diseases

f. Lukas Emmenegger et al., Laser spectroscopic breath 
analysis for the prevention of obesity through individual 
energy balance monitoring. NRP 69

g. Peter Fischer et al., In Vivo Validation of Functional Food 
Emulsion Systems. NRP 69

http://www.nrp69.ch/en/projects/how-can-people-achieve-a-healthy-diet/project-salt-consumption
http://www.nrp69.ch/en/projects/how-can-people-achieve-a-healthy-diet/project-salt-consumption
http://www.nrp69.ch/en/projects/how-can-people-achieve-a-healthy-diet/project-salt-consumption
http://www.nrp69.ch/en/projects/how-can-people-achieve-a-healthy-diet/project-health-motivators
http://www.nrp69.ch/en/projects/how-can-people-achieve-a-healthy-diet/project-health-motivators
http://www.nfp69.ch/en/projects/how-can-people-achieve-a-healthy-diet/project-preventing-obesity
http://www.nfp69.ch/en/projects/how-can-people-achieve-a-healthy-diet/project-preventing-obesity
http://www.nfp69.ch/en/projects/how-can-people-achieve-a-healthy-diet/project-preventing-obesity
http://www.nfp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-functional-food
http://www.nfp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-functional-food
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A research group working on NRP 69 developed a new, 
nanotechnology-based approach to adding the trace el-
ement iron to foodh. Although iron nanoparticles have a 
good bioavailability and do not affect taste, they do fre-
quently oxidise and form aggregates, so that the body 
can no longer utilise them.

The researchers have developed a hybrid material that 
stabilises the iron nanoparticles. The nanoparticles ad-
here to what are known as amyloid fibres. These consist 
of the edible milk protein beta lactoglobulin, a by-prod-
uct of cheese production. In tests on rats, the researchers 
established that the iron nanoparticles do not re-dissolve 
until they enter the acidic environment of the stomach, 
after which they are rapidly absorbed by the body.

Because the new hybrid material is not only taste-neu-
tral but has a long shelf life and is cheap to produce, 
the researchers feel that their invention has significant 
potential as a way of combating iron deficiency – espe-
cially in lesser developed countries, where the condition 
is particularly widespread. 

The research group conducting the “Dietary fibre”i pro-
ject analysed the chemical properties of beta-glucan in 
cereals. This dietary fibre helps to reduce the blood cho-
lesterol level and to control blood sugar. The researchers 
analysed the effects of food processing on beta-glucan as 
well as on several specific molecular interactions involving 
beta-glucan. 

The project increased our understanding about the bene-
ficial effects of beta-glucan on health, owing to its interac-
tions with iron and mucin, for example. The researchers 
call on decision-makers and practitioners to invest more 
effort in encouraging consumers to gain a better under-
standing of the components of food. They also invite in-
dustry to apply the knowledge gained from the work on 
this dietary fibre to produce tailor-made foods for individ-
uals suffering from cardiovascular disease, diabetes and 
obesity.

The “Vitamin D”j project  investigated the vitamin D sta-
tus of expectant mothers in Switzerland and found that 
more than half of the pregnant women had too little 
vitamin D in their blood. The lack of vitamin D during 
pregnancy is the most important determinant factor for 
infantile rickets and may also result in poor foetal and 
neonatal growth16.

The median level of vitamin D in the blood was high-
er in summer than in winter. Women from Ticino – the 
sunniest part of the country – had a lower risk of de-
veloping vitamin D deficiency than women from Zurich. 
Women with dark skin types were particularly prone to 
low vitamin D levels.

Improving vitamin D 
intake during pregnancy

Understanding beneficial 
effects of beta-glucan

i. Laura Nyström et al., Beta-glucan processing for 
improved molecular interactions. NRP 69

j. Sabine Rohrmann et al., Evaluation of Vitamin D Status 
and Its Determinants in Switzerland. NRP 69 

The researchers conclude that Swiss guidelines on vita-
min supplementation as they currently stand do not ad-
equately protect pregnant women against vitamin D de-
ficiency, either because the recommended doses are too 
low or, more likely, women do not take their supplements 
regularly. Medical practitioners need to pay greater atten-
tion to vitamin D supplementation during pregnancy.

The Swiss population’s eating habits have far-reaching 
consequences. The way that food is produced, processed 
and consumed not only influences human health, it also 
has repercussions for the environment, the economy 
and society as a whole17. Researchers working on the 
“Recommendations for sustainable and healthy diets”  
projectk modelled various future scenarios in a bid to 
assess these impacts with greater accuracy. The mod-
els show that reducing meat consumption would lead 
to people following a healthier diet and a food produc-
tion system that is environmentally and socially more 
sustainable.

The first scenario assumes that in 2050 the Swiss pop-
ulation will be following the recommendations of the 
Swiss food pyramid. By contrast, the second scenario, 
“FeedNoFood”, envisages eating habits that are primar-
ily driven by environmental awareness. This scenario 
assumes that in 2050 livestock in Switzerland will have 
a diet consisting entirely of grass and food processing 
by-products. The current situation, in which the pro-
duction of animal feed and of human food are in compe-
tition, will have ceased to exist. Both, the pyramid and 
the “FeedNoFood” scenarios, are based on the assump-
tion that the Swiss population will be eating less meat 
and more pulses by 2050. The third scenario envisages 
no change in the country’s eating habits.

The analysis showed that the two alternative future 
scenarios basically imply similar adjustments in eating 
habits. In both cases, meat consumption is significant-
ly reduced and compensated with pulses. This change 
generates positive synergies between sustainability and 
public health: a diet with less meat is healthier and at 
the same time improves the ecological and social sus-
tainability of food production. 

In addition, the analysis suggested that the net self-suf-
ficiency of the Swiss food sector is likely to increase as 
a result of falling imports of fodder for meat production, 
and consumers’ food expenditure will decrease as their 
expenditure on expensive animal products decreases. At 
the macroeconomic level, however, such a change would 
result in lower added value for the Swiss food sector.  

Groundwork for a healthy 
and sustainable diet 

k. Matthias Stolze et al., Sustainable and healthy diets: 
Trade-offs and synergies. NRP 69

h. Raffaele Mezzenga et al., Nanostructured minerals 
for food and nutrition applications: Enhancing aqueous 
dispersibility, sensory stability and bioavailability of Fe/Zn 
nanostructures using biomineralization on proteins. NRP 69

http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-dietary-fibres
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-dietary-fibres
http://www.nrp69.ch/en/projects/how-can-people-achieve-a-healthy-diet/project-vitamin-d
http://www.nrp69.ch/en/projects/how-can-people-achieve-a-healthy-diet/project-vitamin-d
http://www.nrp69.ch/en/projects/cross-cutting-projects/project-diets-of-the-future
http://www.nrp69.ch/en/projects/cross-cutting-projects/project-diets-of-the-future
http://www.nfp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-iron-and-zinc
http://www.nfp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-iron-and-zinc
http://www.nfp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-iron-and-zinc
http://www.nfp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-iron-and-zinc
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However, the analysis of the scenarios also showed that 
a change in eating habits leads to many contradictions. 
There are substantial contradictions in current dietary 
recommendations with respect to health and health im-
pact models. For example, meat should be eaten as a 
source of minerals, protein and vitamins, but epidemio-
logical studies suggest that small increases in the risk of 
several cancers may be associated with high consump-
tion of red meat or processed meat. Another contradic-
tion concerns the foods replacing meat: if plant-based 
products such as pulses need to be imported, we have 
to consider the social impacts in exporting countries. 
These need to be resolved in order to reduce confusion 
among consumers. 

Another conflict identified in the study lies in the expan-
sion of organic production. A higher share of organically 
produced food could reduce the environmental impacts 
in Switzerland but would – without changes in diets – 
lead to higher import levels and might increase environ-
mental pressure abroad due to lower yields.

While fruits and vegetables are considered as healthy, 
they are quickly perishable and thus contribute to high-
er amounts of food waste at all supply chain levels. More 
efficient logistics and a better shelf life of foodstuffs 
could alleviate this negative impact on the environment 
in the future.

These examples show how the models substantially con-
tribute to understanding the discrepancies between a 
strictly agricultural production view and a comprehen-
sive food system view.

The project also showed that a healthy diet and sus-
tainable food production cannot be achieved through 
unilateral action within the food system. According to 
the researchers, health, food and agricultural policies – 
three areas that are currently independent of each oth-
er – need to be coordinated into a systemic and shared 
framework for a future Swiss food system that provides 
a healthy and sustainable diet for as large a share of the 
population as possible.

The Swiss 
food pyramid

The environmental footprint 
of Swiss food consumption 
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A more sustainable  
Swiss food system

The project “Sustainable agri-food systems”a found that 
the agri-food system is responsible for about one third 
of all environmental impacts in Switzerland. Given that 
this sector accounts for just seven per cent of the na-
tional gross added value, this means that the sector 
disproportionately contributes to the environmental 
burden. Coordination between agricultural production, 
the processing industry, wholesaling, retailing and the 
consumption of food is needed to make the food system 
more sustainable.

In this chapter, “sustainability” refers mainly to the en-
vironmental impact of the food system, but in some in-
stances also to its social and economic dimensions. 

In the “Sustainable milk production” projectb, research-
ers assessed the environmental performance of dairy 
farms in mountain regions. Based on their work, they 
recommend always taking into account both the local 
and the global dimension when determining the environ-
mental performance of farms, but distinguishing clearly 
between the two.

The research group identified factors that could poten-
tially simultaneously improve both the global and local 
environmental performance as well as the economic per-
formance of dairy farms in mountain regions. These fac-
tors are organic farming, better educated farm managers 
and, to a lesser extent, low-intensity use of cattle concen-
trate feed, larger farm size as well as full-time farming.

Dairy farming accounts for a significant share of agricul-
tural greenhouse gas and ammonia emissions. Ammonia 
not only harms sensitive ecosystems, it can also contrib-
ute to the formation of particulate matter that can harm 
human health18.

For these reasons, one of the targets in the Umweltziele 
Landwirtschaft18 is a 40% reduction in ammonia emis-
sions compared to 2005 in Switzerland. Researchers 
working on the “Cow emissions” c project  investigat-
ed the efficacy of various measures to reduce ammonia 
emissions. They found out that structural measures, 
which address the soiled floors, the main source of am-
monia, are very promising. 

Environmental performance 
of dairy farms in Swiss 
mountain regions

Measures to reduce 
emissions in dairy housing

Scientists working on NRP 69 have developed various proposals 
for producing meat, milk and vegetables in an environmentally 
friendlier way. Some of these proposals can also have direct 
positive effects on human health.   

a. Birgit Kopainsky et al., Environmental-economic models for 
evaluating the sustainability of the Swiss agri-food system. NRP 69

b. Pierrick Jan et al., ECON’ENTAL - Learning from the 
best: a benchmarking approach to the improvement of the 
economic and environmental sustainability of Swiss dairy 
farms. NRP 69 

c. Sabine Schrade et al., Sustainable milk production 
systems: ammonia and greenhouse gas emissions and 
abatement strategies. NRP 69 

http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-agri-food-systems
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-agri-food-systems
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-milk-production
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-milk-production
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-milk-production
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-milk-production
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-cow-emissions
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-cow-emissions
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-cow-emissions
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The first structural measure investigated was a floor 
with a 3% slope, so that the cows’ urine could drain 
rapidly from the floor surface to a central gutter. An au-
tomatic manure scraper ran 12 times a day to enable 
unhindered drainage. First results showed 20% lower 
ammonia emissions in the system with the sloped floor 
compared to the reference system without slope.

The second structural measure which resulted in a sig-
nificant reduction in ammonia emission were the “feed-
ing stalls”. The cows stood on a raised feeding area 
with partitions. Since there was hardly any faeces and 
urine on the platform, the heavily soiled area was re-
duced. The aisle behind the feeding stalls was frequently 
cleaned using a manure scraper without disturbing the 
cows while they were feeding. 

In addition to the reduction of ammonia, both measures 
also led to cleaner and drier floor surfaces, which im-
proved claw health and housing hygiene.

Both measures have been incorporated into the 
new “Ordinance on Structural Improvements in 
Agriculture”19. The Ordinance provides financial support 
for farmers who implement these measures to convert or 
build cattle housings. 

Like dairy farming, meat production also has an impact 
on the environment. Over the past 30 years, average meat 
consumption in Switzerland has fallen from 60 to 50 kilo-
grammes a year20. Pork is still the most popular meat in 
the country, as the 2017 figure of 22 kilogrammes testi-
fies. Researchers of the “Healthy pigs” projectd developed 
a model for pork production that not only reduces ammo-
nia and greenhouse gas emissions, but simultaneously 
improves the animals’ health and well-being.

To reduce greenhouse gas and ammonia emissions, this 
research group explored the pigs’ protein efficiency. The 
more efficiently the animals can metabolise proteins, 
the less of it ends up in slurry as a source of nitrogen 
and ammonia. 

The researchers also conducted a study of 112 pig farms 
to investigate when and where infections were most fre-
quent and antibiotic use had to be increased in response.

According to the researchers, the following factors are 
essential for low-antibiotic pig rearing: good trough hy-
giene, appropriate amounts of special feed for young an-
imals and avoiding that animals of different ages share 
the same sty. Reducing antibiotic use in pig farming 
contributes, among other things, to preventing the fur-
ther spread of antibiotic resistance in bacteria that are 
pathogenic for humans and animals. 

Protecting the environment 
and the health of pigs

d. Peter Spring at al., Healthy Pork from Sustainable 
Production Systems - developing basic knowledge and skills 
of implementation. NRP 69 

Two NRP 69 projects addressed the environmental im-
pact of arable farming. The “Metal exposure”e project  in-
vestigated levels of cadmium, copper, uranium and zinc 
in Switzerland’s arable land and grassland.

The results show that agricultural practices during the 
last fifty years have caused an accumulation of these 
metals in the soil. This is worrying for two reasons. Not 
only can elevated metal concentrations affect soil fertili-
ty, the metals also enter the human food chain because 
plants absorb them.

Over a one-year period, the research team took various 
soil samples from three different cornfields to which min-
eral fertilisers had been applied and three pastures that 
had been manured so that they could measure metal in-
flow and outflow in them.

The researchers found that the four metals had accu-
mulated in the upper soil layers of all the fields they 
investigated. The primary source of the cadmium and 
uranium was mineral phosphate fertiliser. To limit metal 
pollution in the soil, the researchers recommend intro-
ducing a new uranium guidance value for mineral fertil-
isers and carefully checking this value and the guidance 
value for cadmium.

In addition, the accumulation of both metals could be 
avoided by increasing the use of recycled fertilisers from 
sewage sludge ash, provided that they are derived from 
heavy metal depletion processes.

Manure is the primary source of zinc and copper in the 
soil. Both trace metals are contained in the feed as ad-
ditives, are excreted by the animals and end up in the 
manure.

To reduce the input of copper and zinc in the future, the 
researchers recommend that the guidelines relating to 
the addition of copper and zinc to animal feed be strictly 
applied and that liquid manure distribution be optimised 
across farmed areas. Furthermore, the adoption of grain 
varieties that absorb very little cadmium but transport 
zinc efficiently into the grain should be encouraged. 

The “Safe cereals” projectf compared different grain vari-
eties in terms of their resistance to Fusarium infections. 
The main issue addressed by the project was how to re-
duce Fusarium infection in cereals. Because these fungi 
release dangerous toxins – known as mycotoxins – they 
pose a health risk if they contaminate cereals. 

In growth chambers and field experiments, the re-
searchers established that barley was more susceptible 
to Fusarium infection at 15°C than at cooler (10°C) or 
warmer (20°C) temperatures. Barley proved to be less re-
sistant than oats at all stages of its growth. 

Limiting metal pollution 
in soil

Change crop rotation to 
avoid fungal infection

e. Wolfgang Wilcke et al., Stable metal isotopes as tools to 
assess enrichment and sources of trace metals in soils and 
crops to improve sustainability of agricultural systems. 
NRP 69

f. Susanne Vogelgsang et al., Are healthy cereals safe 
cereals? - Ensuring the resistance of small grain cereals to 
Fusarium diseases. NRP 69

http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-healthy-pigs
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-healthy-pigs
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-healthy-pigs
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-metal-exposure
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-metal-exposure
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-metal-exposure
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-metal-exposure
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-safe-cereals
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-safe-cereals
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-safe-cereals
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Their results confirm that modifying crop rotation is the 
most effective way of preventing mycotoxin contamina-
tion. Barley should not be sown in fields where maize 
was the previous crop, while oats should follow large-
grained cereals.

The “Sustainable agri-food systems” projectg simulated 
possible trends in the Swiss food system as part of NRP 
69. The researchers applied two environmental-eco-
nomic models. One of them shows that the agri-food 
system in Switzerland accounts for 17% of greenhouse 
gas emissions.

Most of the greenhouse gases are attributable to meat 
and milk production. Moreover, agriculture has a heavy 
environmental impact because it involves considera-
ble amounts of land and water. In contrast, the envi-
ronmental impact of the food processing industry, and 
trade and distribution are relatively low, even though 
these sectors generate the most added value.

The research team also showed that around two thirds 
of the environmental footprint of Swiss food consump-
tion occurs abroad because of the amount of food, feed-
stuffs and raw materials that Switzerland imports. The 
fact that the majority of environmental impacts occur 
abroad refers to the aggregated environmental impacts 
according to the ecological scarcity method, greenhouse 
gas emissions and biodiversity damage potential.

Researchers from the “Organic food baskets” projecth 
argue that efforts to make food supplies in Switzerland 
more sustainable should involve integrated strategies 
that target producers and consumers. They propose a 
standard integrated strategy.

The project shows that encouraging people to eat lo-
cally sourced, seasonal food not only supports domes-
tic producers, but also helps promote a healthy and 
sustainable diet. Over the last thirty years, there has 
been a growing interest in regional food networks in 
Switzerland. Such networks offer regional products by 
subscription, creating a direct partnership between farm-
ers and consumers that allows them to share the risks if, 
for example, harvests are low due to bad weather.

The research group working on the “Organic food bas-
kets” project carried out case studies on three different 
schemes in French-speaking Switzerland. They found 
that local contract farming (LCF) is evolving from a niche 
phenomenon into more rigorously structured systems. 

Two thirds of the Swiss 
environmental footprint 
occurs abroad

Strengthening partnerships 
between producers and 
consumers

g. Birgit Kopainsky et al., Environmental-economic models 
for evaluating the sustainability of the Swiss agri-food 
system. NRP 69

h. Marion Fresia et al., Alternative agro-food networks: 
innovative integration of sustainable eating habits and food 
production? NRP 69

But the systems seem to be having trouble gaining the 
acceptance of broad sections of the public. 80% of the 
members of the food networks had a high education lev-
el and belonged to the middle or upper classes.

In all three case studies, the subscription system 
brought producers greater autonomy because food 
baskets give them a more secure basis for planning. 
Moreover, many farmers reported that their work was 
more highly valued as a result of their partnership with 
consumers. Simultaneously, local contract farming en-
courages healthy and sustainable eating habits.

The researchers therefore recommend promoting LCF 
schemes, for example by increasing the number of part-
nerships between local producers and public and semi-
state-controlled institutions such as crèches, schools, 
retirement and care homes. 

http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-agri-food-systems
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-agri-food-systems
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-agri-food-systems
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-organic-food-basket
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-organic-food-basket
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-organic-food-basket
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of the environmental footprint 
of Swiss food consumption 

occurs abroad because 
of the amount of food, 

feedstuffs and raw materials 
that Switzerland imports.  

i. Birgit Kopainsky et al., 
Environmental-economic models for 
evaluating the sustainability of the 
Swiss agri-food system. NRP 69

Reducing food losses and waste: a source of leverage to make the 
food system more efficient and sustainable

Worldwide, around one third of all the food produced for human consump-
tion ends up uneaten10. The figure for Switzerland is similar, according to the 
Federal Office for the Environment (FOEN)11. This translates into 2.6 million 
tonnes a year, with two thirds avoidable. On average, every inhabitant wastes 
190 kilogrammes of edible food per year. 

An estimated 37% of food losses occur in the industry; the catering trade ac-
counts for 11% and the retail trade for a further 4%. Nine per cent of food 
losses occur in agriculture. But the biggest part of food waste – 39%, almost 
900,000 tonnes a year – occurs in consumers’ households11.

According to the Food and Agriculture Organization10, food waste refers to the 
discarding or alternative (non-food) use of food that is safe and nutritious for 
human consumption. According to the same source, food losses can be defined 
as the decrease in food, either in quantity or quality. These are agricultural 
or fish products intended for human consumption, which are ultimately not 
eaten, or which have suffered a perceived decline in quality – in terms of their 
nutritional, economic value or food safety. They occur throughout the food sup-
ply chain. Knowing that two thirds of the environmental footprint of Swiss food 
consumption occurs abroadi, the impact of food production in Switzerland is 
obviously limited. Thus, systematically reducing losses and waste could help 
make the Swiss food system more sustainable in a relatively short time. The 
government currently relies on voluntary measures and employs a variety of 
communication activities to raise public awareness of the issue of food losses11.

However, the Swiss government ratified the Sustainable Development Goals 
(SDGs)21. Goal 12.3 calls for edible food waste to be halved at the retail and 
consumer levels, and to reduce food losses in agriculture, trade, and the pro-
cessing industry by 2030. Therefore, the FOEN is developing a strategy to mon-
itor and reduce food waste11. 

As part of this strategy, the FOEN published a report summarising amounts of 
food waste and environmental impacts in Switzerland, in collaboration with ETH 
Zurich11. The objective of this report is to identify hotspots of environmental rel-
evance, deduce effective measures for food waste prevention, create a scientific 
basis for an awareness-building campaign and identify major research gaps. 

One of the problems in conducting this type of analysis is how to meas-
ure losses and waste. At European Union level, in May 2019, the European 
Commission decided to introduce a common methodology to measure food loss-
es and waste in the EU22. 

http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-agri-food-systems
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-agri-food-systems
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-agri-food-systems
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-sustainable-agri-food-systems
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53%
of the Swiss potato crop is not consumed by humans.  

A study on potato losses

Innovations in date-marking 
and food preservation 

The general issue of food losses and waste and the scale 
of the problem is known (see context “Reducing food 
losses and waste” on page 43). However, it will only be 
possible to efficiently reduce food losses and waste if we 
have detailed information at each stage of the food value 
chain. At present, there are few comprehensive surveys 
of individual foodstuffs.

In NRP 69, one such initiative was carried out along the 
value chain for Swiss potatoes: the “Food losses” projectj  
showed that no less than 53% of the potato crop is not 
consumed by humans. Almost half of the losses occur at 
farm-level. Having detailed insight into the potato value 
chain enabled the researchers to propose measures to 
reduce food losses and waste.

The project suggests that the cosmetic standards for po-
tatoes be reduced, and that potatoes that do not meet 
the standards for food processing be used as fodder. 
Additionally, the team suggests that smaller, lightproof 
packaging could help consumers buy the right amount 
of potatoes to cover their needs.

These propositions are tailored to the potatoes value 
chain and cannot be easily transferred to other foods. 
The researchers recommend analysing the food value 
chain of other products, e.g. different types of vegeta-
bles, in a similar way. This will identify the extent and 
causes of waste at each stage of the value chain and 
provide a basis from which effective measures to reduce 
food losses and waste could be developed.

The “Nano-preservation”k project  provides a nanotech-
nology-based alternative to best-before dates of certain 
foodstuffs. The research group developed smart labels 
for packaging that react, e.g., to pH change in the food. 
Thus, for food that turns acid during spoilage, its dete-
rioration is indicated by a change in colour or fluores-
cence of the labels. This technology is not ready yet for 
the market; further research on other indicator systems, 
on the consumers’ acceptance and on the production 
costs of such packaging is needed. 

Another project called “Preservative bacteria”l investigat-
ed the possibility of using lactic acid bacteria as a pos-
sible way of preserving food for longer. The researchers 
developed a process for selecting the bacterial cultures 
with the best preservative properties.

Using such cultures in production processes could in-
crease food shelf-lives and food safety by reducing con-
taminations. This could be the case for Staphylococci 
bacteria contaminations. Staphylococci release sub-
stances in the food that are toxic for humans. Other ex-
amples are contaminations with Listeria or Salmonella, 
two widespread pathogens. The food industry is mak-
ing increasing use of lactic acid bacteria strains, which 
have very diverse properties and can be used for many 
different purposes.

j. Gabriele Mack et al., POM-Q: Strategies for reducing food 
losses in potato-product supply chains: Implications of 
different quality standards. NRP 69

k. Cornelia Palivan et al., Protein polymer nanoreactors to 
preserve food quality. NRP 69

l. Leo Meile et al., Genomic Approach to Identify 
Interactions between Microbes during Food Fermentation 
and Biopreservation. NRP 69

http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-food-losses
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-food-losses
http://www.nrp69.ch/en/projects/how-can-food-become-more-environmentally-friendly/project-food-losses
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-nano-preservation
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-nano-preservation
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-preservative-bacteria
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-preservative-bacteria
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-preservative-bacteria
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The future of nutrition 
research 

However, there is no overarching coordination in the 
management of the data on strains that have been sci-
entifically investigated and classified as potentially use-
ful. The team recommends exploiting the food-preserv-
ing potential of bacteria more effectively. This includes 
the sharing of information on known strains: data 
should be collected on a central platform for public and 
private partners and made freely and directly accessible. 

In the “Staphylococci” projectm, researchers investigated 
the risk factors for bacterial food poisoning induced by 
Staphylococci. They investigated the impact of four stress 
factors on the formation of various staphylococcal toxins. 
They analysed the effect of high levels of salt, sugar, pick-
ling salt and lactic acid (low pH), since these factors oc-
cur frequently during food processing and storage.

It emerged that the bacteria released less dangerous 
toxins, so called enterotoxins, in an environment that 
contained a high salt or sugar level. But the team also 
noted that each bacterial strain reacted differently to the 
stress factors tested. 

To better address the health risks posed by Staphylococci, 
the researchers recommend developing new detection 
strategies, focussing on the quantification of enterotox-
ins present in the food instead of on counting the num-
ber of bacteria. The development of such detection sys-
tems is likely to increase food safety for consumers and 
help to reduce food losses.

Two research groups participated in the European Joint 
Programming Initiative “A Healthy Diet for a Healthy 
Life” (JPI-HDHL) and paved the way for more efficient 
nutrition research.

It is generally accepted that dietary intake has an in-
fluence on health, but exactly how this happens differs 
from person to person: genetic predisposition, personal 
metabolism and environmental factors all play a role. 
There are still no precise methods available for measur-
ing the health impact of dietary intake. New biomark-
ers can be used to observe the relationship between di-
etary intake and health more effectively and predict it 
more reliably for specific population groups. The aim of 
the research project “Mirdiet”n was to find new genet-
ic biomarkers in the human body that provide indica-
tors of the impact of dietary intake on health. The focus 
was on specific RNA molecules, or microRNAs. These 
non-coding ribonucleic acids circulate in the blood and 
play a role in the regulation of gene expression. Using 
volunteer test subjects, the study analysed the effects 
of changes in diet on various microRNAs. Overall, the 
technical difficulties associated with measuring microR-
NAs in the bloodstream had a limiting effect on the re-
sults obtained. The scientists recommend continuing to 
search for biomarkers for food intake, despite the com-
plexity of the methods used to quantify them. Technical 

m. Roger Stephan et al., Minimizing the risk of 
staphylococcal food poisoning while reducing food waste: 
evaluation of enterotoxin B expression under stress relevant 
to food production and preservation. NRP 69

n. François Pralong et al., Circulating microRNAs  
as markers of dietary intake. NRP 69 

o. Guy Vergères et al., The Food Biomarkers Alliance – 
FOODBALL. NRP 69 

progress could help overcome these obstacles by making 
it easier to measure the microRNAs circulating in the 
bloodstream, since these still have plenty of potential in 
nutritional research and the promotion of a healthy diet.

It is common practice today for nutritional scientists 
conducting investigations on food consumption to de-
pend on data from questionnaires. A new method holds 
out promise of more accurate results: dietary metabo-
lomes (the complete set of substances found in the blood 
and urine after the consumption of food) have been used 
to analyse the effects of food on people’s health, but 
only a few types of food are currently covered by vali-
dated biomarkers. The international research consor-
tium “FOODBALL”o proposed to (i) set up the techno-
logical tools necessary for the characterisation of these 
biomarkers, in particular nutritional metabolomics and 
databases allowing the quantification and identification 
of these biomarkers, and (ii) conduct human nutritional 
studies in order to identify biomarkers specific to a se-
ries of foodstuffs covering the different food groups.

For example, researchers from Agroscope and the 
University of Lausanne who participated in FOODBALL 
were able to identify biomarkers in the human metab-
olism that provide evidence of the consumption of milk, 
cheese and soy drinks. Among the molecules produced 
after ingestion of dairy products are lactose-derived mol-
ecules whose appearance in the blood and urine of par-
ticipants is indicative of their ability to digest lactose. 
These results highlight the potential of the research 
conducted by the FOODBALL consortium to develop the 
field of personalised nutrition. In addition, the research-
ers identified metabolites derived from the amino acids 
tryptophan and phenylalanine as markers of the inges-
tion of fermented foods. These results have paved the 
way, through an observational human study, thus con-
ducted in real conditions, to new work aimed at charac-
terising the impact of fermented foods on health.

http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-staphylokokken
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-staphylokokken
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-staphylokokken
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-staphylokokken
http://www.nrp69.ch/en/projects/how-can-people-achieve-a-healthy-diet/project-mirdiet
http://www.nrp69.ch/en/projects/how-can-people-achieve-a-healthy-diet/project-mirdiet
http://www.nrp69.ch/en/projects/how-can-people-achieve-a-healthy-diet/project-foodball
http://www.nrp69.ch/en/projects/how-can-people-achieve-a-healthy-diet/project-foodball
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Analysis of the Swiss 
policies bearing  
on the food system

A NRP 69 research group analysed agricultural policies, food 
safety and public health policies, i.e. the policy fields that 
determine how Switzerland’s food system is regulated. Their 
policy analysis concluded that Swiss food safety policies and 
public health policies pursue essentially coherent goals.  
In the much longer established field of agricultural policies,  
there are various conflicting interests. 

Switzerland’s food system is largely shaped by three dif-
ferent policy fields: agricultural policies, food safety re-
quirements and public health policies. As part of NRP 69, 
a policy analysisa was conducted to examine these three 
areas. The researchers were interested in the problems 
that policies aim to address, as well as the concrete 
measures employed for this purpose. They distinguished 
three types of measures: regulations that impose nega-
tive sanctions for non-compliance, positive incentives 
and information measures. This chapter summarises 
the results of their analysis.

Agricultural policies come at the beginning of the food 
system’s value creation chain. In Switzerland, policies 
regulate food production in a variety of ways. The two 
main ways are incentives in the form of subsidies and 
regulations. Informal measures such as information 
campaigns are rare.

Many agricultural policy measures pursue several goals 
simultaneously. For example, food production is sup-
ported through subsidies. Other subsidies are used to 
encourage the conservation of natural resources and 
animal welfare. 

The important role of subsidies and regulations and the 
multitude of objectives they pursue can be traced back 
to the long history of Swiss agricultural policies and the 
strong role of the federal government.

There are political instruments employed in agricultur-
al policies that aim at limiting the environmental im-
pact of agricultural production. The instruments used to 
pursue this goal are relatively new and/or of a rather 
non-binding nature.

As a policy field, food safety embraces all measures in-
tended to ensure that food can be consumed safely. 
Such measures cover the entire food value chain, from 
food production and distribution through to consump-
tion. Food safety is primarily guaranteed by strict leg-
islation and control systems. Swiss food safety policies 
are relatively coherent and the Swiss regulation is fully 
harmonised with the EU. 

Agricultural policies 
with different goals

Coherent food 
safety policy

a. Fritz Sager et al., Cross-sectional policy analysis. NRP 69 

http://www.nrp69.ch/en/projects/cross-cutting-projects/policy-analysis
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food system
Switzerland’s food system is largely shaped 
by three different policy fields.

Agricultural policies, food safety requirements 
and public health policies employ different 
measures to address the problems in these areas.

Food
safety

Legislation Control Prevention

Public health 
policies

Information 

Agricultural 
policies

Sanctions Incentives

Since large parts of public health represent new poli-
cy fields in Switzerland and are still finding their feet, 
not many instruments are yet in place. This may be a 
reason why most efforts to promote a healthy diet are 
information driven23. The information campaigns aim 
to strengthen consumers’ awareness of the need to eat 
healthily and give them the skills to do so.

Responsibility for health promotion in federal 
Switzerland lies largely with the cantons. The Swiss 
Nutrition Strategy 2017-202424 contains no regulations 
and incentives to establish framework conditions that 
are conducive to healthy eating. As a result, existing 
health policy measures are substantially less binding in 
nature than measures implemented in agricultural or 
food safety policies.

In Switzerland generally only a few regulations and in-
centives target consumers directly. A limited statutory 
basis prevents the federal government from playing a 
more active role in public health. This means that gov-
ernment agencies must rely on the voluntary coopera-
tion of both the industry and the Cantons in their efforts 
to encourage healthy eating decisions.

Hence, public health policies that actively foster healthy 
nutrition are less developed in Switzerland. 

The EU has had a comprehensive, non-mandatory 
strategy on nutrition, overweight and obesity-related 
health issues since 2007. A European initiative, vali-
dated amongst others by Switzerland, was also recent-
ly launched to reduce the amount of sugar in processed 
foods25. 

The researchers’ policy analysis showed that Swiss food 
safety and public health policies pursue essentially co-
herent goals. No major conflicts were identified, either 
within the individual policy fields or in interaction with 
other areas. In addition, there are no conflicts in terms 
of Switzerland’s international obligations towards the 
European Union. 

Swiss agricultural policies are less coherent. Here, the 
policy analysis brought several potential areas of con-
flict to light. For instance, agricultural policies pursue 
two quite different objectives. The first is to increase ac-
cess to foreign markets. In pursuit of this goal, agree-
ments were negotiated with the European Union on 
partly eliminating or reducing customs tariffs, for ex-
ample. Switzerland also has free trade agreements with 
individual states.

Measures to promote 
healthy eating 

Conflicting interests 
in the Swiss food 
system’s policies
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However, at the same time, the federal government im-
poses a strict regulatory framework on Swiss agriculture 
and makes corrective interventions in the market. This 
latter occurs, for example, when farmers have to com-
ply with certain environmental standards. As a result of 
these partially incoherent agricultural policy goals, indi-
vidual measures need to be continually coordinated.

On the one hand, the government wants Swiss agricul-
ture to be able to compete effectively in the European 
single market, yet on the other, it uses comparatively 
stringent regulations to protect domestic producers and 
the environment. Political goals have to be constantly 
adapted to accommodate these incoherencies. 

There is thus a conflict between foreign trade and com-
mon market. Such conflicts arise for example when agri-
cultural policies set out to secure supplies of agricultural 
produce while at the same time demanding higher en-
vironmental standards – in both cases with free market 
conditions as the underlying premise. Such conflicts in 
agricultural policies have to be kept carefully balanced.

The researchers regard the numerous cooperation ven-
tures with private-sector partners in all three policy ar-
eas – agriculture, food safety and public health – as a 
further source of political tensions: Stakeholders such 
as processing companies, major retailers or pressure 
groups – for example environmental organisations, farm-
ing associations or health organisations – play a major 
role in developing and implementing political measures. 
Tensions can arise during partnerships. This calls for 
continual coordination by the state.

Points of tension 
in Swiss agricultural 
policies

Market interventions Free market

There are potential areas of conflict in Swiss 
agricultural policies. On the one hand, the govern-
ment wants Swiss agriculture to be able to compete 
effectively in the European single market, yet on 

the other, it uses comparatively stringent regulations 
to protect domestic producers and the environment. 
Political goals have to be constantly adapted 
to accommodate these incoherencies. 
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Consumers’ influence on political decisions affecting the food 
system is still limited. In order to involve all parties affected, 
the administration and political bodies should involve 
consumers’ representatives in policy decisions at the same 
level they involve food producers and industry representatives 
when shaping the future Swiss food system.

Involve 
consumers The NRP 69 “Citizen consumer” projectb revealed that, 

although consumers have more influence on nutrition 
than ever before, their influence on political decisions 
affecting the food system is still limited. 

The research group recommends various measures to 
increase consumers’ influence on nutrition-related po-
litical decisions. These include extending the right of 
appeal to consumer protection organisations and giving 
consumers the right to file class actions. The research-
ers also suggest that the State could give consumers a 
greater role in public duties, for example in contribut-
ing to specific food inspection tasks as already done on 
communal level or in creating new entities that could 
constitute a platform for closer cooperation between 
consumers and politics.

Greater say for consumers 
in decisions affecting 
the food system

b. Jean-Philippe Leresche et al., Access for citizen-
consumers to decisions relating to the sustainability of food 
systems. NRP 69

http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-citizen-consumer
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-citizen-consumer
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-citizen-consumer
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Conclusive statements 
and recommendation

NRP 69 was essentially an effort to meet the challeng-
es posed by the Swiss food system. The programme was 
designed to investigate the connection between sustain-
able food production, population health and nutrition. 
The supported projects have provided substantive find-
ings and created knowledge in fields related to food pro-
duction and processing, healthy diets and environmental 
protection. 

This programme also has highlighted the complexity of 
the food system. Agriculture, processing, retailing, pub-
lic health and environmental changes emerge as so-
cietal, economic and health issues. They are strongly 
interrelated: given these complex interactions, any in-
tervention can bring possible unintended effects across 
other areas. 

Accordingly, NRP 69 covered a wide range of key ques-
tions, even though many projects, especially in the first 
research phase, were quite narrow in scope. In their the-
matic areas, the individual projects provided important 
new insights, developed practical recommendations and 
identified gaps in knowledge and its applications.

The broadness of the topic and the complex interactions 
require astute solutions. Dedicated efforts are needed 
to design an optimal food system for Switzerland, i.e. a 
system allowing the provision of healthy food at afforda-
ble prices, produced with minimal negative impact on 
the environment.

Switzerland has developed and implemented policies on 
public health, on the environment and on agriculture. 
But there is nothing resembling a strategy on the food 
system, i.e. an integrated set of objectives related to en-
vironmental strategies, sustainable food production and 
an adequate human diet. 

For this reason, the main overall recommendation of 
NRP 69 is: we need a Swiss food system strategy. This 
strategy must identify and implement cohesive inter-
ventions to achieve a healthier diet and more sustain-
able food production in Switzerland. It should take into 
account potential trade-offs between food production, 
healthy diets and other socio-economic parameters such 
as employment, financial stability of the food sector or 
cultural hurdles. 

The future of food: 
a strategy is needed

This final chapter presents conclusive remarks and one recommen-
dation. They arise from the results of the projects funded under 
NRP 69. But it also takes into account other national and inter-
national scientific findings on food and the environment, which 
have developed rapidly over the past decade.
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The overall aim of this strategy should be to enable a 
smooth transition of the Swiss food system, from the 
current situation to a healthy and sustainable diet. 

To elaborate and implement this strategy, a multi-actor 
governmental advisory group should be set up, includ-
ing representatives from the food production and pro-
cessing sectors, wholesalers, retailers, the public health 
sector and consumer representatives.

Many of the tools and recommendations developed with-
in NRP 69 will be used by this advisory board. Closer 
contacts with the food industry will allow the inclusion 
of further research results.

Based on the results of NRP 69, three approaches were 
identified as being crucial to this transition: (i) involving 
consumers in political decision-making on the food sys-
tem to generate acceptance and account for their needs 
and preferences, (ii) setting up a national action plan on 
food waste, and (iii) improving the production, process-
ing and distribution of food. The structure of the recom-
mendations is summarised in the following box.

Recommendation 
Develop an integrated Swiss food system strategy 

Switzerland needs a dedicated strategy addressing the future of the food sys-
tem. This strategy should be cohesive, simultaneously integrating healthy diet 
and sustainable food production all along the food chain.

The overall aim of this strategy should be to ensure an ample, healthy and sus-
tainably produced diet for the Swiss population. Further, the strategy should 
identify and characterise the political tools and measures needed to ensure a 
smooth transition to smarter, healthier and more sustainable food systems. 

The results of NRP 69 highlight various elements that could be useful to this 
strategy, in order to make this transition a reality:

1. Consumers representatives need to be closely involved in policy decisions 
concerning the whole food chain to foster consumers’ acceptance and ac-
count for consumers’ needs and preferences. The consumer representatives 
should stand at the same level as food producer representatives and industry 
representatives.

2. Much of the food produced is lost to consumption. There are promising ways 
in which food waste could be reduced. Different approaches should be coordi-
nated in a national action plan against food waste.

3. The production, processing and distribution of food should be improved. 
Innovative technologies should be used at all levels of the food system, from 
production to consumers, to provide healthy food in a sustainable manner.

Furthermore, knowledge of the food system should be strongly expanded. 
Therefore, research and development in this area should be strengthened and 
supported by public funds. Further, interdisciplinary and transdisciplinary lines 
of research should be promoted involving industrial and academic partners.

There is a growing concern from consumers about the 
need for local and environmentally friendly products as 
well as for more healthy diets. 

Consumers’ influence on political decisions affecting the 
food system is still limited. In order to involve all parties 
affected, the administration and political bodies should 
involve consumers’ representatives in policy decisions 
at the same level they involve food producers and in-
dustry representatives when shaping the future Swiss 
food system. 

NRP 69 proposes several means to increase the influ-
ence of consumers on the food-related decision-making 
process: e.g. extending the right of appeal for consum-
er organisations, giving consumers the right to file class 
actions, and developing the cooperation between con-
sumers, food producers and the industry.

Taking into consideration the interests of the consum-
ers in the political process is likely to make the Swiss 
food system more sustainable. Informational measures 
are necessary for consumers to make informed decisions 
based on the scientific evidence available. Moreover, an 
all-inclusive strategy would increase consumers’ accept-
ance of necessary transitions within the food system.

There is a large body of evidence that a sizeable part of 
the food produced is lost for human consumption. Food 
waste and food losses have a negative impact on the en-
vironment when they are offset by increased food pro-
duction. Therefore, reducing food waste is a promising 
approach to making the food system more sustainable.

In this context, modifying processing standards for food-
stuffs could reduce losses in the production and pro-
cessing stages. This is especially the case for stages fo-
cussing on the purely aesthetic properties, such as size 
or appearance, of vegetables, potatoes or other products.

Another approach is to promote and apply innovative 
food preservation practices and new date marking meth-
ods, since consumers tend to throw away unopened food 
soon after its “best before” date. Information campaigns 
about the correct interpretation of expiration dates 
should be considered. Alternatively, new types of labels 
could be developed for certain foodstuffs, to replace ex-
isting “best before” dates, such as those proposed by the 
“Nano-preservation” projecta.

The first steps towards a national action plan on food 
waste have already been taken. In March 2019, the Swiss 
National Council approved a postulate that mandates the 
Federal Council to draw up such an action plan26. 

National action plan against 
food waste

Involve consumers in shaping 
the food system

a. Cornelia Palivan et al., Protein polymer nanoreactors to 
preserve food quality. NRP 69

http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-nano-preservation
http://www.nrp69.ch/en/projects/how-can-healthy-products-remain-affordable/project-nano-preservation
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The plan should list the various actions already im-
plemented in Switzerland and evaluate their impact. 
If necessary, it will propose additional multi-pronged 
measures in order to achieve the objectives of halving 
the edible food waste at retail and consumer levels and 
reducing food losses in agriculture, trade and the pro-
cessing industry by 2030. It will also have to provide 
parliament with an indicator with which to monitor the 
progress made in waste reduction in the various sectors 
concerned.

The Swiss food system needs forward-looking solu-
tions which combine more sustainable food produc-
tion, processing and distribution while also promoting 
a healthier diet. 

The good news from the NRP 69 projects is that meas-
ures are available that contribute to more sustainable 
food production and at the same time promote a health-
ier diet. For example, reducing meat and sugar con-
sumption would both improve consumers’ health and 
make food production more sustainable, as the project 
“Recommendations for sustainable and healthy diets”b 

proposed.

Several NRP 69 projects proposed promising solutions 
for healthier nutrition as well as better conditions for 
the production of healthy and/or more sustainable food. 
These solutions could be implemented on a large scale 
in the short term.

On the other hand, the cross-cutting project “Recom-
mendations for sustainable and healthy diets”b also 
highlighted the limits of healthy nutrition and sustain-
able food production and the conflicts between the two. 
For this reason, efforts to improve the Swiss food system 
should address the food chain as a whole and involve all 
actors along the food chain. 

Improve production,  
processing and 
distribution of food

b. Matthias Stolze et al., Sustainable and healthy diets: 
Trade-offs and synergies. NRP 69

b. Ibid.

Food, health and the environment are widely researched 
internationally. New knowledge is actively generated, 
identifying many biomedical, epidemiological and en-
vironmental mechanisms linking food with health and 
environmental effects.

The 2019 World Resources Institute report27 emphasizes 
that R&D is crucial to the global future of food: the re-
port “has consistently emphasized the need for addition-
al research to overcome the many obstacles to achieving 
a sustainable food future. It has also stressed adequate 
funding to pursue research into the most promising 
leads. Meeting these needs will require increasing the 
quantity of funding well beyond what is currently avail-
able, putting more effort into the direct application of 
research, and pursuing critical technological break-
throughs”. R&D efforts should focus on increasing pro-
ductivity, reforming infrastructure and on the contribu-
tion of environmental protection services. 

NRP 69 is Switzerland’s response to this statement. The 
results of the researchers demonstrate the strength of 
cutting-edge Swiss research in the fields of nutrition, ag-
riculture and the environment. The achievement of the 
researchers was to develop scientific knowledge and prac-
tical, evidence-based solutions to concrete issues. Some 
projects proposed novel approaches to problems old and 
new. The individual projects supported by NRP 69 pro-
duced significant results bearing on different areas of the 
food chain (summarised in chapters 2, 3 and 4). Most of 
these research results were published in specialised jour-
nals (see list in Annex 1).

Switzerland has strong research capabilities, both in the 
public and the private sectors; excellent research groups 
are active at the highest level, winning international 
recognition in Europe as well as globally. In particular, 
Switzerland has proven capacities in the development 
of new products and the application of strategies based 
on fundamental science in the private food sector. This 
high level of R&D should be maintained by implementing 
cross-cutting projects.

NRP 69 underlines the need for integrated thinking 
and collaboration with all actors along the food chain. 
There are few bodies or activities working coherently 
on research and implementation strategies across the 
food system, and there are even fewer bodies bringing 
together scientists, industrial and governmental rep-
resentatives. This is underlined by the fact that only 
a few research groups submitted interdisciplinary or 
transdisciplinary projects for NRP 69. Hence, research 
and development that connects the dots between differ-
ent perspectives on the food system should be strongly 
encouraged.

http://www.nrp69.ch/en/projects/cross-cutting-projects/project-diets-of-the-future
http://www.nrp69.ch/en/projects/cross-cutting-projects/project-diets-of-the-future
http://www.nrp69.ch/en/projects/cross-cutting-projects/project-diets-of-the-future
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In this context, collaborations between industrial and ac-
ademic research should also be strengthened, perhaps 
inspired by the pattern of collaboration linking the phar-
maceutical industry and academic medical research.

One way to encourage research in that direction may 
be the setting up of a National Centre of Competence 
in Research (NCCR). The Confederation uses this fund-
ing instrument to support long-term research projects 
on topics of strategic importance for the future of Swiss 
science, economy and society.

Another way involves the new support structure aimed 
at bringing together SNSF-funded researchers and 
stakeholders to develop research findings into practical 
applications. This funding scheme, called BRIDGE, is 
jointly offered by the SNSF and Innosuisse – the Swiss 
Innovation Agency.

Swiss entities (academic, governmental and private 
sector) should be encouraged to develop and maintain 
close cooperation with international entities operating 
at European and/or at global level. Emphasis should 
be placed on collaborations with the European Union, 
for e.g. within Joint Programming Initiatives (JPI), one of 
which is devoted to the same subject: A Healthy Diet for 
a Healthy Life (HDHL).

In order to quantify the success of the efforts described 
above and to identify further need for action, a moni-
toring system on the Swiss nutrition situation should 
be established. This should make it possible to monitor 
the changes in environmental parameters and human 
diet based on specific interventions. It is important to 
note that Switzerland is lagging behind other countries: 
the first nationwide survey on diet was conducted only 
in 2013.

Similarly, academic research should be encouraged to 
develop experimental or quasi-experimental approaches 
to evaluate the efficacy and the impact of interventions. 
Such a quasi-experimental design was used for the in-
troduction of the Nutri-Score label in France28.

It needs to be stressed that identifying and reducing 
the gaps in scientific knowledge is essential in order to 
offer expert knowledge to citizen-consumers and deci-
sion-makers. Food, probably more than other areas, is 
targeted by a large and increasing number of rules, opin-
ions and advice, coming from all sorts of actors. And sci-
entific evidence does not necessarily carry more weight 
than public opinion. For this reason, clear and well-rea-
soned advice on what constitutes a healthy diet and how 
to promote a sustainable food production is needed.

By the same token, NRP 69 underlines the urgent need 
to develop an integrated, cross-sectoral Swiss food sys-
tem strategy to simultaneously improve people’s health 
and the environment’s sustainability.
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Glossary 

Foodstuffs

According to the Swiss Federal Act on Foodstuffs and 
Utility29, foodstuffs are defined as “all substances or 
products that are intended or may reasonably be ex-
pected to be consumed by human beings in a processed, 
partly processed or unprocessed state”.

Food system

Food system includes all elements and activities that 
relate to production, transport, processing, packaging, 
storage, retail, consumption, loss and waste 3/30.

Healthy diets 

Healthy diets are characterised by “an appropriate calor-
ic intake and consist of a diversity of plant-based foods, 
low amounts of animal source foods, unsaturated rather 
than saturated fats, and small amounts of refined grains, 
highly processed foods, and added sugars” 3/30. 

Public health

Public health is defined as the art and science of devel-
oping and implementing appropriate responses to the 
health needs of the population.

Sustainable development

According to the Food and Agriculture Organisation of 
the United Nations (FAO), sustainable development is 
defined as “the management and conservation of the 
natural resource base, and the orientation of techno-
logical and institutional change in such a manner as 
to ensure the attainment and continued satisfaction of 
human needs for present and future generations. Such 
sustainable development […] conserves land, water, 
plant and animal genetic resources, is environmentally 
non-degrading, technologically appropriate, economical-
ly viable and socially acceptable”32.

Food waste

According to the FAO, food waste refers to the discard-
ing or alternative (non-food) use of food that is safe and 
nutritious for human consumption10. 
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Food loss 

According to the FAO, food loss refers to any food that is 
lost in the supply chain between the producer and the 
market10. 

Food security 

Food security is defined (…) as “a situation that exists 
when all people, at all times, have physical, social, and 
economic access to sufficient, safe and nutritious food 
that meets their dietary needs and food preferences for 
an active and healthy life”3.

The FAO definition of food processing

The FAO definition of food processing is “any change 
that is made to a food to alter its eating quality or shelf 
life”. The NOVA classification31 of food uses the degree of 
processing as a classification key, i.e. (i) Unprocessed or 
minimally processed foods, (ii) Processed culinary ingre-
dients, (iii) Processed food, (iv) Ultra-processed foods.
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