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Uppsala Health Summit is an international 
forum for frank dialogue between decision- 
makers, experts and opinion makers on global 
health challenges. Each year, invited participants 
gather to explore how to implement research 
and innovation for better health globally. The 
summit is a collaborative effort led by Uppsala 
University, which includes the Swedish University  
of Agricultural Sciences, Uppsala Region, 
the Medical Products Agency, the National 
Veterinary Institute, the City of Uppsala, and 
Örebro University.

Since 2014, Uppsala Health Summit has brought 
thought-leaders and practitioners together to 
strengthen exchange on solutions to global 
health challenges. The themes have ranged from 
antibiotic resistance, mental health, and child-
hood obesity to cancer. With our multi-discipli-
nary approach, we know that each summit has 
contributed to new ways of thinking, networks 
and ideas on how to make positive changes in 
policy and practice.

This year, this kind of exchange is perhaps more 
important and urgent than ever. The deepening 
food and climate crises that the world is seeing 
today profoundly impact health globally. Our 
food systems are at the heart of the crisis; how 
we produce, supply and consume food is the 
main contributor to climate change and poor 
global health outcomes. 

This calls for urgent science-to-policy dialogue 
around evidence-based solutions for sustainable 
food systems supporting healthy lives. And given 
the complexity of the problem, collaboration 
across sectors is the only way forward.

Our summit, Healthy Lives from Sustainable 
Food Systems, is following on the heels of the 
UN Food Systems Summit last autumn. As 
countries are now working out how to make the 
necessary local transitions in the follow-up, our 
summit will be a chance to discuss the “how”. 
How, across the many different drivers, stake-
holders and local conditions, can we promote 
and support health within our planetary bound-
aries while also ensuring that the transition ben-
efits everyone? 

Now we have a real opportunity to apply and 
share our hard-learnt lessons from the Covid 
19-pandemic and direct our newly found energy 
and insights to discuss the urgent next steps for a 
healthier world.

I welcome you to challenging and rewarding 
discussions at Uppsala Health Summit 2022. 

Anders Hagfeldt
Chairman of Uppsala Health Summit and 
Vice-Chancellor of Uppsala University 
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Providing healthy food for everyone is a con-
siderable challenge. To produce food in a sus-
tainable way is even more challenging. Uppsala 
Health Summit will provide an arena for discus-
sions on how we can practically support efforts 
to shift food systems toward becoming more 
sustainable, with a special emphasis on health.

A sustainable food system delivers food security 
and nutrition for all without compromising the 
economic, social or environmental foundations 
for future generations as well.1 A healthy diet 
helps to protect against malnutrition in all its 
forms, as well as against both communicable 
and non-communicable diseases. The compo-
sition of a healthy and sustainable diet varies 
depending on our individual needs, the cultural 
context we live in, dietary habits and locally 
available foods. However, eating at least 400 g 
of fruit and vegetables daily is part of a healthy 
adult diet for everyone.2

It is estimated that a total of about 3 billion peo-
ple worldwide do not have access to food that 
can support healthy diets for reasons such as 
high cost and poverty.3 

In 2020, approximately 800 million people faced 
hunger. More than half of the world’s undernour-
ished are found in Asia and more than one-third 
in Africa. Another form of malnutrition is asso-
ciated with the consumption of highly processed 
food, which for many is the cheapest and most 
available option. This contributes to overweight 
and diseases such as cardiovascular diseases, 
diabetes and cancer. The prevalence of adult 
obesity shows an increasing trend, with 39% 
of adults being overweight worldwide and 13% 
obese in 2016.4 

Healthy Lives from  
Sustainable Food Systems

Unfortunately, the number of malnourished 
people in the world continues to grow. Conflicts, 
climate shocks, low productivity and inefficient 
food supply chains push up the cost of nutritious 
foods and increase the unaffordability of healthy 
diets. The COVID-19 pandemic has shown the 
vulnerability of our food systems and the need 
for a functional society to produce and distribute 
food. Economic slowdowns and downturns result 
in a non-functional market characterized by a 
lack of many products. The ongoing crisis in 
Ukraine further highlights the logistic challenges 
for transporting food from the place where it is 
produced to consumers. In the event of a serious 
food shortage, people may be forced to include 
whatever is available in their diet, including food 
of poor quality. 

We are moving further away from our target, 
which is to ensure access to safe, nutritious and 
sufficient food for all people and to eradicate 
all forms of malnutrition, as stated in the Sus-
tainable Development Goals. Hence, there is 
an urgent need for decision-makers to support a 
transformation towards more sustainable food 
production.

Yet, despite the many challenges, there is hope. 
Using a wide array of instruments, from legisla-
tion to policy, from technology to capacity build-
ing, we can transform our food systems to support 
both our health and the planet. Knowing that 
we can make a difference is an important start. 
In the report “The state of Food Security and 
nutrition in the world 2021” from the Food and 
Agricultural Organization of the United Nations 
(FAO), it is argued that health and climate change 
costs can be reduced by shifting to healthy diets, 
including sustainability considerations because 

many hidden costs connected to unhealthy diets 
are lowered when consumers choose healthier 
food.3

At the 2022 Uppsala Health Summit, solutions 
for more sustainable food production that can 
produce healthy, affordable and accessible foods 
for everyone will be presented and discussed. 
The outputs will be guidance and roadmaps to 
support such initiatives. The focus areas of the 
workshops and plenary sessions are presented 
below, from farm to fork!

Sustainable animal production
Food of animal origin is a major source of 
protein for the world ś population. Many farm 
animals graze on land that cannot be cultivat-
ed. This contributes to high biodiversity and to 
keeping landscapes open. Only grazing animals 
can keep natural pastures alive. However, 15-20 
per cent of the global greenhouse gas emissions 
are estimated to be attributable to the livestock 
sector.5 Thus, the agricultural sector must work 
together with researchers to find the best ways 
of raising and keeping animals in different set-
tings, which differ a great deal depending on, 
for example, the farmland, climate, culture and 
political conditions. 

The benefits of smallholder farming systems 
versus large-scale production have been debated 
because finding solutions that also help to lower 
carbon footprints is crucial to a sustainable fu-
ture. When transforming food systems, different 
aspects must be taken into consideration, includ-
ing the socioeconomic factors of the farmer, the 
robustness of the production systems, the adapt-
ability to climate change, biodiversity, etc. Im-
proved resilience will contribute to maintaining 
the food production in situations like draught, 
armed conflicts and other unwanted events af-
fecting the production and supply chains. 

Overuse or misuse of antibiotics in animal 
husbandry contributes to the development of 
antimicrobial resistance, which poses a huge 
threat to human health. The consumption of 
antibiotics in animals is nearly triple that in hu-
mans.6 In livestock production, antibiotics are 
largely used as growth promotors or to prevent 
disease. The use of antibiotics as a growth pro-
motor was banned in Sweden as early as 1986.7 
This was followed by a ban in the EU in 2006.8 
However, antibiotic use as a growth promotor 

is still allowed in large parts of the world. With 
antibiotics in animal production, animals can be 
raised even under poor hygienic conditions that 
compromise animal welfare. There is a need to 
raise animals and produce animal products with 
a minimum use of antibiotics and with relevant 
measures to control infections. There is a great 
deal to be learned from countries that have suc-
ceeded in decreasing their use of antibiotics in 
livestock while still maintaining high production 
levels.

Effects on health
In situations where food is scarce, there might be 
a conflict between food security and food safety. 
People eat what is available, regardless of wheth-
er the food poses a health risk. Contaminants 
such as pesticide residues, mycotoxins or micro-
biological contamination may constitute a risk to 
human health. Many of these risks are dose-de-
pendent and may not be a problem in the short 
run. What risks are we willing to accept to feed 
everyone? As an example, the EU has regula-
tions regarding limits for allowed concentrations 
for different contaminants. This means that 
crops exceeding these limits cannot be exported 
to EU, but the crop might instead end up as food 
or feed consumed in other markets. There are 
conflicting interests between food security and 
food safety inherent in the Sustainable Devel-
opment Goal number two “Zero hunger” and 
number three “Good health and wellbeing.” 
Political and ethical dimensions of this dilemma 
will be an important issue to discuss and deal 
with in creating a sustainable food system. 

Attention should also be paid to the ongoing 
debate about whether or not we should eat meat. 
There are many arguments for decreasing meat 
consumption, especially red meat. The EU Farm 
to Fork strategy states that “Moving to a more 
plant-based diet with less red and processed 
meat and with more fruits and vegetables will 
reduce not only risks of life-threatening diseases, 
but also the environmental impact of the food 
system.”9 On the other hand, meat is a very pro-
tein-rich source of food, provides many nutrients 
and is pivotal for a large part of the world ś pop-
ulation. The livelihood of more than one billion 
people is dependent on livestock production.10 
However, the consumption of especially red 
meat will need to be reduced in the transition 
towards a more sustainable food system. Ongo-
ing research provides an arsenal of alternatives 

Professor Karin Artursson
Scientific Director, National Veterinary Institute, Sweden,
Chair of the Uppsala Health Summit Programme Committee
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to meat. Among these are plant-based diets, 
cultured “meat” and insects. Even if the future 
might not be meatless, meat will certainly be 
substituted with new products. Still, we have 
very limited knowledge about the health effects 
of these different options.

Consumer behavior 
Dietary patterns have a great impact on both 
people’s health and the environment. There are 
wide discrepancies between what people choose 
to eat and recommendations concerning the 
composition of healthy diets. There are complex 
interactions between science, policy and behavior 
that need to be recognized and the factors that 
influence food choices and behavior must be 
better understood. To nudge consumers towards 
healthier choices, information and education 
are needed. This requires interdisciplinary and 
collaborative efforts. 

With food planning, perspectives on what we eat 
and how we eat can be integrated into spatial 
planning and into local, regional, national and 
global food strategies. The outcomes of food 
planning include food access and availability 
as well as green spaces and physical movement. 
Sustainable Healthy Diets are defined by the 
World Health Organization (WHO) and FAO as 
“Dietary patterns that promote all dimensions of 
individuals’ health and wellbeing; have low en-
vironmental pressure and impact; are accessible, 
affordable, safe and equitable; and are culturally 
acceptable.”11 This definition truly highlights 
the need for cross-disciplinary efforts to promote 
diets that are healthy and have low environmen-
tal impacts.

Everyone has the right to adequate and nutri-
tious food.  This does not only involve having 
access to affordable food, but also food that can 
contribute to good health and well-being. But 
large parts of the human population cannot 
choose what food they consume. Instead, their 
food environments determine what they eat. 
Lack of financial resources may make inex-
pensive, low-nutrient, energy-dense food more 
attractive, but such food entails the risk of over-
weight or obesity and other diet-related diseases.  
Identifying factors with the greatest relative 
impact on facilitating change in local contexts is 
therefore important. How this creates co-benefits 
for healthy lives and sustainable food systems 
will be one of the topics at our summit.

The challenges outlined here are great and 
complex. But we trust that the dialogue at our 
summit will provide inspiration and stimulate 
actions that contribute to change towards more 
sustainable and healthier food systems. We look 
forward to your contribution, in Uppsala and 
online!
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Introduction
Food systems consist of the entire range of 
actors involved in food value chain, from farm 
to fork, and their activities. A sustainable food 
system “delivers food security and nutrition 
for all in such a way that the economic, social 
and environmental bases to generate food 
security and nutrition for future generation are 
not compromised” (FAO, 2018, p. 1). However, 
current food systems are broken, in that the 
food supply chain, the food environment and 
citizen behaviour lead to undesirable food sys-
tems outputs and poor health outcomes, such 
as obesity, nutrient deficiencies, food waste, 
cardiovascular diseases and other negative out-
comes (WHO, 2021). This includes issues such 
as citizens’ insufficient knowledge about food 
(food literacy) and sedentary behaviours. 

Workshop A

Whereas food availability, access, and utili-
zation, from a health perspective, are central 
outcomes of the food system (Ericksen, 2008), 
other externalities regard, for example, neg-
ative climate impact, biodiversity and habitat 
losses, environmental degradation, the loss 
of rural communities and decreasing farmer 
incomes. Recent crises also have shed light 
on issues such as food system resilience, food 
provision and sufficiency. 

Information and education are commonly 
suggested as a way to push consumers in a 
healthier direction (e.g., European commission, 
2020), but the toolbox for facilitating healthier 
eating is diverse. A holistic approach is need-
ed to address the challenges associated with 
achieving healthier eating and healthier life-
styles. Planning for sustainable food systems 
requires interdisciplinary and collaborative 
approaches.

Food planning for sustainable foodscapes
An emerging field of research and application 
relates to Food Planning – the integration of 
food perspectives into spatial planning and 
into local, regional, national and global food 
strategies. This can facilitate the transition into 
more sustainable food landscapes (foodscapes) 
(Egberg Mikkelsen, 2011). The term foodscapes is 
used in subjects such as geography, studies of 
urban agriculture (e.g., Salmon, 2012), planning 
and urban studies, social sciences and public 
health. The term reminds us that both food and 
landscape are socio-cultural artefacts, grounded 
in nature and the environment, but essentially 
human developments (Fairclough & Sarlöv Herlin, 
forthcoming). Foodscapes refers to the shape of the 
world in which people dwell and to relationships 
between food and the environment, the spatial 
relationships that underpin geographies of food, 
the relationships between people and landscape 
that create or affect identification, belonging and 
wellbeing, and the relationship between places 
of production and places to eat (Roe et al., 2016).

Tentatively, the central parts of food planning 
consist of: 1) Food strategies, 2) Spatial plan-
ning, and 3) Implementation in practice (Figure 
1). Food strategies and spatial planning direct 
activities of implementation. The interrelation 
between food strategies and spatial planning 
is indicated, as they preferably should not be 
made independent of each other. The right box 
shows different food system outcomes as a con-
sequence, and how these outcomes in turn influ-
ence food planning in an iterative process. 

Food strategies, from local to global
During the past decade, the development of 
several public strategic documents have shown 
that food and health are a priority in public 
agendas. Food strategies point out the direction 
of food-related policies at different governance 
levels, such as the municipal (local), regional, 
national, or even international level, and even-
tually may be the basis to develop action plans. 
Morgan (2009) points out a number of local food 
strategies with different objectives, such as mak-

*Corresponding author: fredrik.fernqvist@slu.se
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ing healthy food accessible for economic dis-
advantaged groups, promote social justice and 
improving food security. The Swedish national 
food strategy (Regeringen, 2016/17:104) is a na-
tional example, showing an ambition to improve 
people’s health and food habits as well as recog-
nizing the importance of rural landscapes. The 
EU farm-to-fork strategy is another document 
guiding policy implementation (European Commis-
sion, 2020). At the regional and municipal levels, 
food strategies are being developed, e.g., in the 
Region of Skåne (2017) in southern Sweden and in 
a pilot study on a local food strategy in the City 
of Malmö (Food Malmö, 2020).

Spatial planning - Food planning in space
The architect Carolyn Steel (2009; 2020) argues 
that, by using food as a lens, we can interpret 
human civilizations as various forms of ‘sitopia’: 
food-places whose diverse characteristics share 
a common thread. During the development of 
industrialized society, pioneers of planning have 
embraced the problems of food systems. Initia-
tives for improved living conditions and health 
were implemented during the period of indus-
trialization, including the ‘own-your-own-home 
movement’ in Sweden for food growing, school 
gardens and food education.

More recently, municipalities have made pro-
gress in building bridges between food and 
spatial planning. Spatial planning focuses on 
place-specific qualities and social, cultural, phys-
ical assets in an area or region. It aims to organ-
ize land uses and the linkages between them, to 
balance demands for development with the need 
to protect the environment, and to achieve social 
and economic objectives. 

Land use planning and associated responsibili-
ties are governed by local municipalities. Food 
policies set at a regional, national and interna-
tional level are interpreted and applied locally 
(Wingård, 2021). The planning of a foodscapes 
challenges all sectorial compartmentalisation on 
different governing levels (ibid.). Spatial planning 
has a major impact on human health, including 
the distribution of food (Hagstam, 2022). ‘Food 
deserts’ are examples of this, as socio-econom-
ically vulnerable areas where the inhabitants 
have a relative lack of access to nutritious, af-
fordable food. The concept of food deserts is 
debated, but has been illustrated using examples 
from the US (Beaulac et al., 2009 in Hagstam, 

2022) and the UK (Wrigley, 2002). In Sweden, 
Amcoff (2017) identified several geographical con-
centrations of disadvantaged people with longer 
than average distances to the nearest food shop.

Food strategies and spatial planning show the 
desired direction of societal development. The 
need for basic nutrition and food safety is often 
at the core of food planning directed to the 
Global South, while obesity and environmental 
issues are more prevalent in the Global North. 
Food strategies and food planning are iterative 
processes that change over time and with the 
needs and diets of citizens, advancements in 
technology, and government policy. Engaged 
food citizens are shaping local food systems on 
the ground (Richardson & Fernqvist, 2022), which 
could serve as a source of inspiration and learn-
ing that contributes relevant knowledge to urban 
food planning.

Implementation – a broad spectrum  
of alternatives
Implementation occurs at all governance levels, 
including in the private, common, and corporate 
spheres. The implementation could furthermore 
be plans, collaborative arrangements, citizen 
engagement, landscapes for physical activities or 
for making food visible in the landscape. For ex-
ample, Perrin (2013) described different practices 
of farmland conservation and land-planning, 
and the relation to community food strategies. 
This involved protection of valuable farmland 
and activities to promote local products and 
build new forms of collaborative arrangements. 
New methods of collaboration between actors 
are a key feature of the food-planning toolbox, 
such as the creation of local food councils (Sti-
erand, 2016; Food Malmö, 2020), facilitating local 
trade (Machell & Caraher, 2016; Smith, 2016) or 
through a revival of smaller co-operatives (Ca-
raher & Machell, 2016). The increased interest 
in urban agriculture has been highlighted (e.g., 
van der Schans & Wiswerke, 2016). The evolving 
field of practices is further described in Viljoen 
and Wiskerke (2016). There are also hands-on 
guidebooks on the planning of agriculture and 
food systems, for example Freedgood and Fydenkevez 
(2013). It includes both an overview of an itera-
tive planning process, and a toolbox with vari-
ous practices ranging from natural conservation 
efforts to develop local communities, production 
practices, markets and infrastructure. Other 
practices may regard plans for procurement, in-
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troducing activities for increased food literacy in 
schools and education, and involvement of food 
industry and retail to promote healthier prod-
ucts and develop local food environments.

Aim of the workshop - Mapping the toolbox 
for the next generation of food planners
Food planning is an area in which different ac-
tors elaborate on and explore methods intended 
to facilitate healthier lifestyles and sustainable 
landscapes. The aim of this workshop is to fur-

ther explore how different tools in the planning 
toolbox can promote increased food awareness, 
healthier food consumption and physical activi-
ty. We will meet with researchers and practition-
ers from different foodscape levels, exemplifying 
the need for and potential of food planning and 
discussing how different applications can be 
implemented in practice and what is needed for 
these processes.
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Healthy food, good health for all 
The global population is struggling with mal-
nutrition in unprecedented ways. Co-existing 
problems of underweight, overweight and 
micro-nutrient deficiencies  are interacting 
with climate-change, conflicts and other 
human and planetary factors that challenge 
health. A transformative change of our food 
environment is urgently needed to improve 
human and planetary health and well-being 
and to meet the Sustainable Development 
Goals (SDGs) 1–3. In particular, the SDGs di-
rectly related to nutrition include zero hunger 
(SDG2), good health and well-being (SDG3), 
gender equality (SDG5), planetary health and 
the revitalisation of the global partnership for 
sustainable development (SDG4, SDG17) 4 . 
Food environments are of vital importance to 
achieve these SDGs. This brief aims to assist 
technical staff, such as programme developers 
and managers, working on reaching the SDG 
goals. Food environment refers to “the inter-
face that mediates people’s food acquisition 
and consumption within the wider food sys-
tem. It encompasses external dimensions such 
as the availability, prices, vendor and product 
properties, and promotional information; and 
personal dimensions such as the accessibility, 
affordability, convenience and desirability of 
food sources and products.” 5

SHIFT Framework for Health 
Equity in Food Environment 
Transformations 

Currently, 1 in 9 people – 820 million world-
wide – are hungry or undernourished 6, and 
simultaneously, one-third of the world’s adult 
population is overweight or obese 7. In addi-
tion, there exists an unequal burden in terms 
of disease incidence, morbidity, mortality, 
survival, and quality of life between subgroups 
related to the food environment. Persons 
at risk are those with diets that are high in 
unhealthy fats, low in fruit, vegetables, and 
whole grains, and high in salt. Combining nu-
tritional adequacy with planetary health has 
been on the global health agenda for some 
time now, as emphasized by the EAT-Lancet 
Commission on Food, Planet and Health. 
However, whether such a planet healthy 
diet, “the universal healthy reference diet” is 
affordable 8 for the poorest across the globe 
or whether it is even nutritionally adequate 9, 
especially with respect to animal-source foods 
for the under-nourished populations are some 
of the controversial questions that have been 
considered in this framework. These issues 
call for equity-focused action with respect to 
diets and food environments to ensure that 
the needs of the most vulnerable are explicitly 
considered.

Food environments are intricately related to the 
health and economic development of countries 10.  
Investing in interventions to improve food 
environments for human health can therefore 
yield co-benefits for sustainable development 11; 
for example, providing free, healthy lunches to 
school children may support their educational 
performance, which in turn leads to better fu-
ture employment opportunities and a stronger 
workforce. Transforming local food environ-
ments with such actions contributes to the food 
system transformation needed for improved 
planetary (e.g. climate change and pollution) 
and human health globally. A key success factor 
in this transformation is identifying the agents 
and factors with the greatest relative impact on 
facilitating change, premised on sustainable and 
equitable practices in local contexts 12

Questions to be addressed in this workshop
In this workshop, the SHIFT framework* will 
be introduced and discussed with the help of a 
case example. The SHIFT framework assists 
technical staff through a four-step process and 
a compendium of good practices to develop 
context-relevant and equity-focused food environ-
ment transformation strategies. This tool deve-
loped by an international team of researchers 
comes in the form of an interactive pdf and an 
interactive website to guide users through the 
process.

Workshop B
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Why is food environment transformation 
an equity issue? 
The food that people consume, particularly 
amongst the most vulnerable, is primarily deter-
mined by their food environments and not by 
‘choice’ 13. Food environments have different 
impacts on the health of populations, both positive 
and negative. Some groups are more exposed to 
unhealthy food environments than others. A lack 
of financial resources for example, decreases access 
to fresh fruit and vegetables. Therefore, inexpen-
sive, low-nutrient, energy-dense food may be 
perceived as more attractive, placing low-income 
groups at a higher risk of diet-related diseases. 

The right to equitable health and nutrition is 
based on a human rights framework that recog-
nizes that each person has the right to adequate 
and nutritious food. This involves access to 
the resources necessary to produce, earn and 
purchase food, not only to prevent hunger, but 
also to ensure good health and well-being. Food 
security policies and programmes require major 
paradigm shifts to elevate agency and sustain
ability as essential dimensions of food for all, 
together with availability, access, utilization and 
stability 14.

Health equity is the notion that all people should 
have a fair opportunity to attain their full health 
potential, and that no one should be prevented 
from achieving this potential. Differences in 

FIGURE 1. CONCEPTUAL FRAMEWORK OF THE FOOD ENVIRONMENT BY THE AGRICULTURE, NUTRITION AND HEALTH ACADEMY FOOD ENVIRONMENT WORKING GROUP.

*THIS IS AN EXCERPT FROM THE SHIFT FRAMEWORK, TO SEE THE COMPLETE FRAMEWORK VISIT WWW.SHIFTFRAMEWORK.ORG.
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health and nutrition status between groups are 
socially produced, systematic in their unequal 
distribution, avoidable and unfair. “Policies that 
promote a radical transformation of food systems 
need to be empowering, equitable, regenerative, 
productive, prosperous and must boldly reshape 
the underlying principles from production to 
consumption. These include stronger measures 
to promote equity among food system parti-
cipants by promoting agency and the right to 
food, especially for vulnerable and marginalized 
people.“ 15 

Promoting equity is therefore essential to deliv-
ering on the SDG promise of ‘leaving no one 
behind’. Equity in health refers to fair access to 
resources and opportunities to achieve the best 
possible physical, emotional, and social well-be-
ing 16. This translates to addressing the needs of 
vulnerable groups through actions that consider 
and evaluate equity 17, 18. It also means involving 
representatives from vulnerable communities 
in the decision-making process to improve their 
food environments for better health and nutri-
tion for all. 

SHIFT Framework 
The SHIFT Framework was developed by an 
international team of researchers committed 
to assisting technical staff such as programme 

developers and managers to improve health and 
nutrition equity. The Framework seeks to mobi-
lize high level commitment and promote coor-
dinated multi-stakeholder processes throughout, 
including the review of progress and sharing of 
lessons learnt. This process complements exis-
ting initiatives and actions addressing malnutri-
tion and diet-related noncommunicable diseases 
such as the WHO Global Noncommunicable 
Diseases Action Plan, Double Duty Actions, 
Global Nutrition Reports and the Healthy Food 
Index. The SHIFT Framework consists of four 
steps: Step 1 is to Map, Step 2 is to Engage, Step 
3 is to Transform, and Step 4 is to Monitor. For 
each step there is a yes or no question for ma-
king the decision as to what action to take and/
or the next step to follow to move forward in the 
process. The user can start and end at any of the 
four steps, depending on what step is most app-
ropriate for the specific setting. The Framework 
is based on a Theory of Change (ToC) focusing 
on the intersection between the food environme-
nt and human behaviour using an equity focus. 
The SHIFT ToC consists of a series of intercon-
nected and interrelated steps that are grouped 
into three phases. Equity is the main focus, and 
it can be approached through targeting settings 
such as schools, workplaces or community hubs, 
or through targeting specific vulnerable groups 
for transformative action.

FIGURE 2. SHIFT FRAMEWORK STEPS AND GOOD PRACTICES TO IDENTIFY AND TRANSFORM LOCAL FOOD ENVIRONMENTS FOR EQUITABLE HEALTH AND NUTRITION
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Sustainable Animal Food 
Production, in War and Peace

Introduction
The future holds challenges for the livestock 
industry, including climate change and risks 
of more extreme weather events. Political, 
societal, and environmental changes may in-
fluence the patterns of both the consumption 
and production of food and animal feed. The 
Covid-19 pandemic highlighted vulnerabilities 
in the global food system, and several actors 
have emphasized the importance of sustainable 
and resilient food production. The importance 
of a robust food chain and flexible animal 
production is further emphasized in the light 
of armed conflicts, such as the one taking 
place in Ukraine in 2022. Food production 
must be maintained even during times of 
change. Preparedness for the unknown re-
quires flexible solutions to ensure continued 
production of safe and nutritious food using 
effective and environmentally friendly meth-
ods. We may need to adapt our food produc-
tion to new systems, new animal species and 
new products. The role of animals in today’s 
food production is to upgrade plant nutrients 
that have a low value in human nutrition by 
eating and digesting such nutrients, which 
enables animals to serve as the source of the 
eggs, meat, and milk that humans then con-
sume. In this process, an economical value is 
also added. In addition, animal production 
delivers eco system services like biodiversity 

Sigrid Agenäs, Professor, Swedish University of Agricultural Sciences
Ylva Persson*, Associate Professor, National Veterinary Institute, Swedish University 
of Agricultural Sciences

from grazing, and perennial ley crops can be 
a significant carbon sink and at the same time 
be a barrier for plant pathogens that otherwise 
require chemical plant protection. Moreover, 
animal manure is an important resource for 
cropping. However, livestock can also have 
negative impacts on the environment, climate, 
and human health, and sustainability issues 
need to be considered in all aspects of ani-
mal production. The food system needs to 
be designed so that sudden changes do not 
compromise biosecurity, animal welfare or 
cause antimicrobial resistance. We also need 
to ensure that “system changes to ensure that 
food systems transform and result in better 
health outcomes by mainstreaming the concept 
of healthy, sustainable diets, with democratic, 
transparent, accountable governance frame-
works and conducting accessible, credible, 
interdisciplinary research in this area; and 
recognizing the human right to safe, nutritious 
foods” (WHO 2021).

Aim of the Workshop 
This workshop will bring together scientists, 
experts in animal health, representatives from 
the private sector, communication experts, 
and policymakers to explore how livestock 
production can be sustainable and resilient in 
times of peace, but at the same time taking a 
preparedness perspective.

Background 
Society is at a critical point. Scientific evidence 
shows global changes in climate and environ-
ment, strongly suggesting that societies need to 
transform and function in ways that are more 
sustainable and resilient (Steffen et al., 2015; 
Willett et al., 2019; IPBES, 2019). To adhere to 
both the Sustainable Development Goals (SDGs) 
and the Paris Agreement, transformation needs 
to accelerate (Wood et al., 2019). Extreme 
events, such as the severe drought of 2018, the 
COVID-19 pandemic in 2020 and the Ukraine 
war, further underline the need for transforma-
tion. With improved resilience, the food system 
would be better equipped to maintain food 
production in unexpected situations. Food and 
agriculture play a unique role in our efforts to 
meet the SDGs, as the 17 SDGs are all tightly 
linked to food and agriculture (DeClerck et al., 
2016; FAO, 2016; Wood et al., 2019). Agricultur-
al land is a prerequisite for land-based food pro-
duction. Permanent grasslands cannot be used 
for crop production, but are suitable as pasture 
for grazing animals and animal feed production. 
Production of animal feed can also be part of 
the crops in crop rotation on arable land. There 
are different conditions and challenges in dif-
ferent regions due to, e.g., climate gradients, 
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variation in physical and human landscapes, 
infrastructure, and production intensity, and 
it is thus important to further study and learn 
from these differences, aiming for sustainable 
and competitive livestock production globally. 
There are some aspects of sustainability that 
need to be considered in animal production: (1) 
animal welfare and health standards, (2) low use 
of antibiotics and (3) high production intensity, 
which contributes to lower carbon footprints 
per unit of food product. Policy measures and 
industry initiatives also need to be taken to 
reduce the use of mineral fertilizers and to min-
imize nitrogen losses, as well as work towards 
further reducing the negative impact, aiming at 
net-zero greenhouse gas (GHG) emissions, and 
enhancing biodiversity. Biodiversity and eco-
system services have been undervalued in SDG 
discussions (Reyers et al., 2020), and the interac-
tion between grazing animals and biodiversity 
is one example of this. Another key challenge is 
the profitability of the sector. Competitiveness is 
also a key condition to enable the development 
and innovation needed to achieve a transition 
towards sustainability. Economic sustainability, 
often understood as economic viability, can be 
defined as the potential of farms to survive in 
the long run in a changing economic and envi-
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ronmental context (Latruffe et al., 2016). This is 
often measured using traditional indicators that 
revolve around productivity, profitability, and 
labour demand (D’Annolfo et al., 2017). 

The poor profitability in the primary sector also 
poses a challenge to the profitability and com-
petitiveness of other food system actors, outside 
the farm. Consumer awareness of sustainability 
in food production is increasing, and in many 
countries, the willingness to pay for sustainabil-
ity attributes like animal welfare and avoiding 
overuse of antibiotics is high. At the same time, 
consumers are facing many incentives to move 
from animal-based towards plant-derived pro-
tein. The main argument used by NGOs and 
manufacturers alike is that plant-derived protein 
has a lower environmental impact than animal 
protein does. This message is reinforced by large 
organizations such as WHO and consortia like 
EAT Lancet (Willett et al., 2019). There is thus 
a pressing need to focus in depth on how to im-
prove the sustainability and competitiveness of 
systems that produce animal-derived food. In 
many countries, arable land is highly suitable 
for ley and cereal crops, and the role of livestock 
is to increase the nutritional value of ley. Ley is 
important in crop rotation, as it improves soil 
properties and can reduce the prevalence of 
pests, diseases, and weeds through its role as a 
break crop (Robson et al., 2002). Also, regard-
less of crop, including cereals, some fractions are 
not used as food, but can enter the food system 
as animal feed (Röös et al., 2016). 

In addition, manure plays a key role in fertiliza-
tion, perennial crops can deposit carbon in soil 
and thereby act as a carbon sink, and grazing 
semi-natural pastures is critical for biodiversity. 
Today, livestock is a well-integrated part of the 
global food system, and its role in increased 
sustainable and competitive food production is 
highly relevant. SustAinimal, a Formas-financed 
collaborative research centre, focuses specifically 
on animal production, exploring the role of live-
stock in future food systems. This must be done 
in trans- and cross-disciplinary programmes, 
where non-academic food system actors and 
researchers across different disciplines gather to 
learn, identify knowledge gaps, conduct research 
aimed at system transformation, and where sci-
entific questions are evaluated from a systems 
perspective. 

Questions to discuss
In the proposed workshop, we want to focus on 
food security in a sustainable yet flexible food 
production system. Food production needs to 
continue even during times of change. Fluctuat-
ing weather, climate change, crises and changed 
political landscapes all require flexible solutions 
to ensure continued production of safe and high-
ly-quality food using effective and environmen-
tally friendly methods. We may need to adapt 
our food production to new systems, new animal 
species and new products. To do this, our ani-
mals need to be healthy and raised sustainably, 
with little negative impact on the environment 
and climate and a positive impact on biodiversi-
ty. We cannot run the risk that changes in food 
production will lead to decreased biosecurity, 
impaired animal welfare and antimicrobial re-
sistance. We will also highlight how sustainable 
food systems can positively affect health and 
well-being among people, particularly by de-
fining the role of animal products in a healthy 
sustainable diet. Some specific questions will be 
addressed:

•	 The governance of a transition towards sus-
tainable, resilient, and competitive food pro-
duction: What is the role of communication 
and public policy from the perspective of pri-
mary producers in animal production?

•	 Adaptation of production systems, species, and 
breeds; the need for agile solutions: How can 
farmers transform their production in times 
of change? Moreover, how can biosecurity, 
animal health and welfare and food safety be 
maintained during a crisis?

Other aspects that also need to be considered are:

•	 The role of livestock in different regions and 
countries: What are the effects of different 
interventions on the contribution of livestock 
to sustainable, resilient, and competitive food 
production in different regions, from north to 
south?

•	 The future role of grasslands and grazing: 
How can permanent and temporary grass-
lands contribute to increased food production, 
sustainability, biodiversity, and competitive-
ness?

•	 Indicators of sustainability assessment of ani-
mal-derived food products: What are the main 
sustainability indicators of biodiversity, food 
safety and security, competitiveness and pro-
ductivity, nutrient cycles, climate impact, and 
social aspects, including governance, ethics, 
animal welfare and the contribution to the 
landscape?

•	 For human nutrition, the high nutrient den-
sity of animal-derived foods is particularly 
important and valuable in a crisis: How can 
this be communicated to policymakers and 
consumers?

References and suggestions for further reading
1.	 D’Annolfo R et al. 2017. Int J Agr Sustain, 15(6):632-659

2.	 DeClerck F et al. 2016. Curr Opin Env Sust 23:92-99

3.	 FAO, 2016 ISBN 978-92-5-109374-0

4.	 IPBES 2019. ISBN: 978-3-947851-13-3

5.	 Latruffe L et al. 2016. ISSN 2063-0476. 118(3):123-142

6.	 Reyers B et al. 2020. Nat Ecol Evol 4:1011–1019

7.	 Robson MC et al. 2002. ISSN 0065-2113. 77:369-427

8.	 Röös E et al. 2016. Food Policy 58:1-13

9.	 Steffen et al. 2019. Science 347(6223):1259855

10.	WHO, 2021. Executive summary. Food systems deliver-
ing better health. 

11.	Willett W et al. 2019. The Lancet 393(10170):447-492

12.	Wood A et al. 2019. Nordic food systems for improved 
health and sustainability - Baseline assessment to in-
form transformation. Stockholm Resilience Centre

PHOTO: YLVA PERSSON, THE NATIONAL VETERINARY INSTITUTE AND THE SWEDISH UNIVERSITY OF AGRICULTURAL SCIENCES



2322

Alicja Wolk*, Professor, Karolinska Institutet
Eva Warensjö Lemming, Associate Professor, Senior Lecturer, Uppsala University
Nicklas Neuman, Associate Professor, Associate Senior Lecturer, Uppsala University
Carolin Zorell, Senior Lecturer, Örebro University
Emma Patterson, Associate Professor, Karolinska Institutet, Nutritionist,  
Swedish Food Agency
Stephanie Pitt, Research Assistant, Karolinska Institutet

Aim of the workshop 
While there is fairly good evidence available 
concerning what a healthier diet with reduced 
environmental impact could look like, it is 
clear there is a large gap between this and 
current dietary patterns. Unfortunately, there 
is very scant evidence on how to effectively 
influence large-scale behavioral patterns. This 
discrepancy lies at the core of this workshop. 
What is the role of the private sector, NGOs, 
communicators, policymakers, and civil society 
in evaluating, debating, promoting, or even 
discouraging any given intervention proposed 
based on the evidence?

Current Swedish dietary habits and impact 
on health and the environment
In most high-income countries, including Swe-
den, current dietary habits are far from sus-
tainable. They have negative effects on both 
health and the environment, for example on 
greenhouse gas emissions, land use and biodi-
versity. A sustainable dietary pattern not only 
promotes health and has a minimal effect on 
the environment, but also considers social and 
economic factors, such as culture, livelihoods, 
cost, and accessibility. According to estimates 

of the global burden of disease, improved 
dietary patterns could potentially prevent one 
in five deaths globally, and suboptimal intake 
of three dietary factors (low intake of whole 
grains and fruits and high intake of sodium) 
accounted for more than 50 percent of these 
deaths and 66 percent of disability-adjusted 
life years attributable to diet. Moreover, food 
constitutes a large proportion of the total en-
vironmental impacts (20-30 percent) caused 
by household consumption; hence one way 
to reduce these impacts is to change current 
dietary consumption patterns. 

There is fairly solid evidence for current dietary 
recommendations. A healthy diet is charac-
terized by an abundance of vegetables and 
fruits, whole grains, and it includes low-fat 
dairy, fish, legumes, nuts, and vegetable fat, 
but only a little red meats, refined grains, 
sugars, and saturated fat. However, results 
from national surveys in Sweden illustrate 
the large gap between recommendations 
and practice. Furthermore, there are notable 
inequalities across genders, age groups, and 
education levels.

“Riksmaten adults 2010–2011,” a national sur-
vey conducted by the Swedish Food Agency, 
indicated that only 21 percent of participants 
consumed more than the recommended 500 
grams a day of vegetables and fruit, and only 30 
percent ate fish according to recommendations 
(2–3 times a week). An excessively high intake 
of red and processed meat was reported by 42 
percent of women and 72 percent of men. Dietary 
patterns were generally healthier among wom-
en than among men. Participants with higher 
educational attainment as well as those who 
were more physically active consumed more 
vegetables and fruit. Further, the intake of whole 
grains was too low, and the intake of sugary and 
fatty foods with a high content of saturated fat 
and salt was too high. The survey indicated that 
young adults, especially young women, had the 
most problematic dietary habits. The youngest 
age group (aged 18-30 years) consumed less fruit, 
vegetables, and fish, and they had a high intake 
of sweetened beverages.

The survey “Health on Equal Terms,” conducted 
by the Public Health Agency in Sweden, gen-
erally supports these results. Interestingly, the 
average consumption of vegetables has increased 
in Sweden over the past ten years. However, 
this increase has not occurred among those with 
unhealthier dietary habits, as this proportion 
has not decreased since 2004. Increased con-
sumption of vegetables is seen among those who 
already had a healthier diet. 

One modelling study using data from the 
“Riksmaten adults” showed that it is possible 
to cut greenhouse gas emissions resulting from 
diet by more than 50 percent and still ensure 
nutritional adequacy by making more sustainable 
and healthy food choices. Another study showed 
that large health gains could be achieved by 
making relatively small food substitutions. 

There are clearly major challenges associated 
with transitioning to a healthy and environ-
mentally beneficial diet on a population level. 
Swedish national food-based dietary guidelines 
(“Hitta ditt sätt”) translate the evidence regard-
ing foods and health into specific and culturally 
appropriate dietary guidelines; the guidelines 
also consider some aspects of environmental 
sustainability. The guidelines are primarily 
intended to influence consumer behavior. How-
ever, a large proportion of the population does 
not adhere to these guidelines, and thus their 
effectiveness is poor. There is an urgent need for 
novel strategies that may help close the inequal-
ity gaps in health and reduce the environmental 
impact of diets.

Evidence-based behavioral-change policy

The Nuffield Council on Bioethics published 
an “intervention ladder” that lists categories of 
public health interventions based on how strong-
ly they intervene in the market and individuals’ 
lives (2007). At the top are interventions that 
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– how to go from knowledge to practice?
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simply eliminate a choice, for example by mak-
ing it illegal (e.g., cannabis), followed by different 
forms of disincentives such as added or increased 
taxes on certain ’unwanted behavior’ (e.g., sug-
ar-sweetened soft drinks).  Price increases would 
most likely lead to decreased intakes, but may 
affect individuals and enterprises negatively, and 
harms must be weighed against possible health 
or environmental benefits. Such interventions 
are unrealistic in the current Swedish political 
and economic framework. 

The challenge thus is to identify and handle 
trade-offs between what we can realistically 
anticipate in terms of positive effects on a given 
set of outcomes, on the one hand, and what the 
social, economic, and political side effects may 
be, on the another – and then to formulate evi-
dence-based intervention strategies. The foun-
dation for being able to do this is to understand 
what factors influence food choices and behav-
iors. One way of illustrating the complexities of 
nutritional behavior is through illustrative mod-
els. Many exist, but here we use the ecological 
framework from Story et al. (2008) as an exam-
ple (Figure). The strength of such a model is its 
holistic view of how different layers of society are 
connected and interact with the individual and 
his/her personal preconditions. The model helps 

us think about the many factors influencing food 
behaviors that exist in society. 
The drawback, however, is that the model does 
not provide any guidance concerning in what 
areas there is more or less evidence for substan-
tial influence, what arenas are likely to be the 
most acceptable among the population or what 
actors have the main responsibility. Is the best 
intervention to target individuals with informa-
tion, or perhaps to discourage or encourage via 
“nudging” or even limiting their choices? There 
is evidence, for example, for short-term effects on 
the amounts consumed when portion sizes are 
manipulated. Other effects on dietary intakes 
have been observed in response to exposure to 
social norms or other forms of social influence, 
mostly in laboratory environments. There is 
also a great deal of research demonstrating 
how health behaviors “spread” within social 
networks, thus showing the structural effects 
of social influence. Open questions remain, 
however, such as what a possible intervention 
within a social network – or other arenas within 
the social environment – would look like. Could 
actions such as portion modifications or social 
influences, at the individual level, have large-
scale and long-lasting effects? 
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In a natural experiment, Swedish economists re-
cently showed that the Swedish school lunch re-
form of the 1940s, which marked the beginning 
of tax-subsidized lunches for every child, had 
long-term effects on children’s height as well as 
their educational and financial outcomes (Lund-
borg, Rooth, & Alex-Petersen, 2021). Thanks to 
their painstaking research design, other possible 
explanations such as indirect effects of mothers’ 
labor market participation (due to time being 
freed from domestic food responsibilities) or in-
creased attendance (with the lunch as a mere in-
centive for children to come to school) could be 
ruled out. Thus, we have evidence for an effect 
of a large-scale food reform, via a change in the 
physical environment enabled by macro-level 
action, that has likely had a causal effect on food 
behavior. But are similar reforms possible today? 
And can efforts like the Swedish school lunch 

reform be repeated when today’s challenges are 
not so much about improving the nutritional sta-
tus of the population, but rather about changing, 
or even reducing, consumption? 

These are just a selection of the potential ques-
tions we can ask and discuss in the workshop. 
What they all share is that they point to the 
complex interaction between science, policy, 
and real-life/everyday behavior. Our aim is to 
discuss these and related questions, guided by 
the illustrative model depicted in the Figure 
to identify levels, actors, arenas, and actions 
at the different layers, where we can anticipate 
the ’best’ effects of interventions on nutritional 
behaviors, as well as to eventually and rapidly 
advance the widespread uptake of healthier diets 
with reduced environmental impact.

FIGURE 1. THE DIET-HEALTH-ENVIRONMENT NEXUS  
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Background
Around the world, approximately 500 million 
smallholder farmers generate over 30 per cent 
of the global food production (Ricciardi et al., 
2018). In low-income countries, this figure is 
even higher, with up to 70 percent of food being 
produced by smallholders. Smallholder farmers 
in low-income countries are generally poorer 
than farmers with more land or animals (Rap-
somanikis, 2015; Bernard et al., 2019). In such 
contexts, mixed smallholder farming comprising 
different crops and several livestock species is 
the dominating farming system (Fig. 1). Poor 
smallholders face numerous risks to production, 
including climate change, which is projected to 
disproportionately affect them, making their 
livelihoods more precarious and further exacer-
bating their food insecurity. Climate change and 
global mobility both contribute to increasing the 
geographical distribution and local occurrence 
of certain animal diseases and insect pests (FAO, 
2020; OIE, 2021). Sustained plant and animal 
health are vital for smallholders’ household 
economies (Rich and Perry, 2011; Grace et al., 
2017). In contrast to wealthier farmers, small-

holders commonly farm less fertile land and 
have suboptimal access to good-quality grazing 
and water for their livestock. Smallholders fur-
ther have limited means to buffer environmental 
dynamics with purchased inputs such as feed, 
fertilizers, and pesticides. Together, these factors 
make smallholders’ farming and livelihoods 
more vulnerable. Engaging in several differ-
ent agriculture activities, such as in the mixed 
smallholder system, can help to cope with the 
precariousness and complexity of their farming 
systems, e.g., by spreading risks (Chambers et 
al., 1989; Almekinders and Louwaars, 2002; Be-
hera and France, 2016; Paramesh et al., 2022). 
In smallholder systems, livestock contributes 
monetary income, access to vital, high-quality 
protein, manure for crops, transport and trac-
tion, as well as playing roles such as “walking 
banks”, status symbols or social and cultural 
markers (Perry and Grace, 2009; Hunter et al., 
2021). The people who own animals are usually 
not the poorest of the poor, but smaller animals 
(chickens, pigs, small ruminants) are more often 
owned by poorer people than are larger animals 
(cows, buffaloes, camels), and in some contexts 
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Aim of the workshop 
A large proportion of the food consumed 
around the world every day is produced by 
smallholder farmers. At the same time, people 
engaging in smallholder farming are often 
poorer and thus more food insecure than the 
respective national averages. Transforming 
smallholder farming into more industrialized or 
intensive forms of agriculture is often empha-
sized as a solution for providing more returns, 
increasing global food security, boosting rural 
economic development, and contributing to 
poverty reduction. This workshop will discuss 
the future of smallholder farming, whether 
sustainable small-scale agriculture can be 
achieved and whether sustainable industriali-
zation is possible, or even desirable.
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it is only some marginalized groups that own, 
for example, pigs, or only women and children 
who take care of sheep and goats (Perry et al., 
2002). Acute diseases among animals affect hu-
mans in ways similar to other disasters, such as 
human disease or natural disasters, and lead to 
deepened poverty or missed chances of escaping 
poverty (Krishna, 2007). Chronic or subclinical 
animal diseases lead to a constant decrease in 
production. Both acute and chronic diseases lead 
to animal suffering, increased antibiotic con-
sumption and increased climate impact (healthy 
animals produce more with the same inputs or 
climate footprint) and can pose a risk of spread-
ing zoonotic infections both via direct contact 
and via food. 

The widespread poverty among smallholder 
farmers creates a negative spiral: It makes them 
particularly vulnerable to any shocks to their 
farming systems because it constrains their ca-
pacity to respond to pest and disease outbreaks 
and extreme weather events, thus causing signif-
icant crop and income losses and exacerbating 
food insecurity (Ebata et al., 2020b). Poverty 
is further strongly associated with (ill)health 
and with fewer opportunities for physical and 
mental development in children (Brooks-Gunn 
and Duncan, 1997). Lack of important vitamins 
and micronutrients during childhood has been 
correlated with impaired development of cog-
nitive functions ( Jáuregui-Lobera, 2014). These 
challenges place poor smallholder farmers under 
additional stress, both owing to direct reductions 
in agricultural productivity and through impacts 
on human health by exposing them to commu-
nicable and non-communicable diseases, mental 
health problems, and other health issues, which 
can have further implications for poverty as well 
as food and nutritional security. 

Sustainable transformation
Many low- and middle-income countries have 
long focused on intensification of mainly crop 
production in their development policies, but 
have neglected the importance of small-scale 
mixed farming systems for household and 
national economies and for increasing food 
production. Likewise, for those countries that 
mention animal husbandry as a possible pover-
ty-reducing activity, transforming small-scale 
animal keeping into more industrialized and 
intensive forms of production, thus providing 

more returns, is often emphasized as the solution 
(Havnevik et al., 2007; Wiggins, 2016). However, 
such changes will most likely not be possible for 
the poorest smallholders, for whom small-scale 
subsistence farming will continue to be the only 
option to support themselves and their families 
(Fischer, 2016). Sustainable transformation and 
sustainable industrialization have been men-
tioned as processes for developing sustainable 
smallholder farming that can effectively con-
tribute to achieving the sustainable development 
goals (SDGs) and national development plans 
as well as to decreasing rural households’ vul-
nerability, while concurrently respecting human 
and environmental rights. One important part 
of such transformation is to improve smallholder 
farmers’ market access. To improve sustainability, 
and the feasibility of initiatives aiming to trans-
form smallholder farming, it is also important 
both to ensure that support is appropriate for 
smallholder farmers in their local context and to 
better include smallholders’ voices and priorities 
in policy and research. These aspects will be dis-
cussed specifically during the workshop.

Improve smallholder farmers’ market access 
Over the past few decades, agricultural and 
food markets have significantly changed due to 
the globalization of agri-food value chains, and 
the growing demand for high-value products 
(Abu Hatab et al., 2019). This has created more 
opportunities for smallholders in low- and mid-
dle-income countries, but also entails the risk 
that they might be excluded and pushed out of 
markets. In this respect, market access remains 
a major challenge for productivity growth and 
agricultural transformation in these countries 
(Nandi et al., 2021). Improving smallholders’ 
access to markets is widely recognized as a key 
mechanism to boost productivity and increase 
incomes by allowing them to reliably sell more 
produce, of better quality and at higher prices 
(Burke et al., 2020; Bonuedi et al., 2021). This 
can in turn encourage farmers to invest in their 
own businesses and can increase the quantity, 
quality and diversity of their produce. Better 
access to markets thus also contributes to im-
proving food security and reducing poverty and 
hunger for producing households and their com-
munities (Kafle et al., 2022). However, small-
holders often face major challenges in accessing 
markets to sell their produce in the marketplace: 
They are constrained by their remote location, 

high transportation costs, limited knowledge and 
access to market information, as well as the lack 
of business skills and an organization that could 
give them the bargaining power they require 
to interact on equal terms with other market 
intermediaries (Ouma et al., 2010; Bolwig et al., 
2013; Luiz et al., 2019). Faced with these chal-
lenges, smallholder farmers struggle to shift from 
subsistence to more productive forms of farming. 
Overcoming these issues and linking them to 
markets is a critical part of any long-term devel-
opment strategy to reduce poverty and hunger. 
This requires an upgrading process that includes 
investment in local infrastructure, strengthening 
of business services, and building the capacity 
of smallholder farmers. Effort also needs to go 
into promoting mechanisms to assist the transi-
tion from a production-based system to a mar-
ket-based one. These include market analysis, 
contract farming, certification and strategies to 
strengthen local business development and sup-
port chain investment. 

Include smallholders’ voices and priorities 
in policy and research
Different kinds of stakeholders involved in de-
velopment work concerning smallholder farm-
ing (e.g., multilateral organizations, national 
governments and agencies, non-governmental 
organizations, development researchers as 
well as farmers’ organizations and individual 
farmers) will have different priorities, even if 
the overarching objective for all is to meet the 
SDGs. Taking the example of animal health and 
disease control, multilateral organizations and 
national governments will often prioritize con-
trol of diseases that achieve global attention, are 
included in global eradication programmes and 
for which international regulations connected to, 
e.g., trade exist, such as foot and mouth disease 
or peste des petits ruminants (Thomson et al., 
2013; Barnett et al., 2020). Still other multilat-
eral organizations and other national agencies 
will prioritize control of animal diseases with 
zoonotic potential such as rabies, and research-
ers might prioritize diseases in which they have 
a special, professional research interest (Chenais 
and Fischer, 2018; Barnett et al., 2020; Ebata et 
al., 2020a; Tasker, 2020; Chenais et al., 2021). 
The complexity of smallholders’ farming con-
texts and livelihood circumstances, on the other 
hand, generates multiple and variable animal 
health challenges, with priority often given to 

endemic viral and parasitic diseases or manage-
ment challenges such as feed, pasture and water 
(Chenais and Fischer, 2018; Fischer et al., 2020a; 
Chenais et al., 2021). Smallholders’ own priori-
ties might thus not correspond to those of other 
stakeholders involved in development work. For 
actions intended to promote the development of 
smallholder farming to be sustainable and sur-
vive “beyond projects”, however, smallholders’ 
own priorities and perspectives on their chal-
lenges need to be put in focus, making sure that 
the problems addressed are those the end-users 
prioritize (Fischer et al., 2015; Chenais and Fis-
cher, 2018; Marshak et al., 2021; Arvidsson et 
al., 2022).  In other words, for any development 
intervention to be sustainable, it must meet 
smallholders in their local context, starting from 
local contexts, problems, possibilities and priori-
ties (Chambers et al., 1989; Barnett et al., 2020; 
Ebata et al., 2020a). This requires in-depth 
engagement with local communities, embracing 
local contexts, perspectives and priorities (Fis-
cher et al., 2020b). Conducting thorough base-
line studies that apply bottom-up, participatory 
methodologies and letting participants define 
their own problems and find the solutions at the 
outset of a development project are ways to safe-
guard the inclusion of smallholders’ voices and 
priorities (Chenais and Fischer, 2021). This fur-
ther includes paying more attention to the fact 
that smallholder communities are heterogeneous 
and that methodologies that do not actively seek 
to reach the most marginalized smallholders will 
commonly only capture the perspectives of local 
elites (Fischer et al., 2020b).
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Aim of the workshop
The aim of this workshop is to discuss the 
conflicts between interests and sustainable 
development goals (SDGs) in relation to food 
safety, food security, economic development, 
and environmental sustainability. We wish 
to discuss potential research needed to find 
solutions and to change policies, as well as 
to create linkages and networks to minimize 
these conflicts and find potential synergisms. 

The workshop will use group and plenary dis-
cussions to consider the following questions:

•	How safe is safe enough, and how do food 
safety priorities change at different levels of 
food insecurity?

•	What is the impact of food standards on 
global food waste and the unequal burden 
of foodborne disease?

•	How can these questions be dealt with on 
a global level to promote reduced food 
waste and improved health for all?

Desired outcome
This workshop will give insights into the differ-
ent aspects of food security and food safety 
trade-offs, particularly in relation to crises. We 
hope this workshop will have the following 
outcomes: these conflicts of interest are raised 
to the surface; contacts between different 
actors and stakeholders are generated; prepar-
edness for future decision-making processes is 
initiated and facilitated.

Background 
“Only the dose makes the poison” is a famous 
quote by the “father of toxicology”, Paracelsus, 
during the 16th century. When it comes to 
food safety, this is still considered true. Because 
food and water inherently contain both micro
biological and chemical hazards, there are 
constant decisions to be taken regarding what 
is or is not safe to consume. 

Naturally, we do not want any hazards in our 
food, but imagine if all you had to eat was 
maize that was contaminated with a carcino-
genic toxin. Will you feed it to your children? 
This is a reality for many parents worldwide 
and a real conflict between food security and 
food safety. Many of the UN’s SDGs are simi-
larly in conflict with each other. The most basic 
human need is keeping hunger away (SDG 2). 
However, more is needed for human health 
and wellbeing (SDG 3): food and water must 
be safe from contaminants and provide all the 
nutrients required.  In addition, there is a need 
to reduce food production’s environmental 
impacts and safeguard economic, cultural, and 
social values. Food security is a key concern in 
all low- and middle-income countries (LMIC), 
but concerns over food safety, the environment 
and the obesogenic effects of food are also 
growing worldwide. The question is: How safe 
is safe? 

These SDG conflicts mean that decision-makers 
end up in a “catch-22 situation”. If we were only 
to allow food that is completely safe to eat, we 
would not have enough food to feed our con-
stantly growing population. 

This workshop aims to initiate discussions about 
decision-making processes when balancing 
conflicting priorities and values and to bring 
together persons with different professional 
backgrounds and perspectives to form new net-
works. We hope these networks will then initiate 
activities aimed at addressing the challenges. 
Such activities include, but are not restricted to, 
cross-disciplinary research projects and future 
discussion or opinion papers. These questions 
could also be addressed through education, ex-
ercises, contingency planning, societal planning, 
and even the formation of political programs.

One major threat to food security and food and 
feed safety are mycotoxins. One of the most tox-
icologically potent mycotoxins are aflatoxins, as 
they may cause cancer and have been associated 
with stunting and immunosuppression. Myco-
toxins are produced by fungi and are an increas-
ing problem in response to climate change. To-
day, cereals, including maize, wheat, and other 
grains, are important staples worldwide and thus 
vital to food security. In addition, they are used 
for animal feeds, thereby indirectly contributing 
to food and nutrition security, affecting SDG 2 
and 3. However, increasing contamination of 
grains with various mycotoxins negatively affects 
human health and animal production, and the 
stricter regulations on allowed mycotoxin levels 
in, for example, the EU create a conflict between 
these two SDGs. There are estimates that more 
than half of the cereals produced globally contain 
detectable mycotoxins, and 25% exceed regula-
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tory limits. This is a major cause of post-harvest 
losses, food waste, and reduced economic and 
environmental sustainability. 

However, many other foodborne hazards also 
constitute a health hazard to humans and re-
quire regulations. One example is Salmonella, 
which some countries do not accept at all in 
food products, which means that products with 
potential contamination are destroyed, and ani-
mals from infected farms may be culled instead 
of slaughtered for consumption. If food security 
is good, this will not affect human nutrition, but 
may impact the sustainability of food produc-
tion. However, in other parts of the world, almost 
half of the meat sold may be contaminated, 
and destroying it would not be an option. Laws 
regarding safe levels vary considerably across 
countries. With growing uncertainties in the 
world, there may be more crises (wars, droughts, 
floodings, pandemics, etc.) in the future. During 
a crisis, we may also need to consider lowering 
our food safety standards to ensure food security, 
but there are many difficulties with this. Who 
can take the decision, how can this be communi-
cated to the public, and when is the time to start 
prioritizing food security at the expense of food 
safety?

Decision-making and communication
Food safety is complex and reaches well beyond 
the traditional microbiological and toxicological 
studies. Risk assessment is a systematic process 
aimed at informing the decision-maker about 
the risk associated with food and feed hazards. 
Sometimes a risk-benefit assessment is conducted 
to compare the risks with the possible beneficial 
effects of the same commodity to the consumer. 
However, in addition to the health effects on 
the person consuming the product, the deci-
sion-maker will have to consider the impact at 
a societal level, for example, food security, eco-
nomics, environment, and culture.

Would we, for example, accept a higher risk 
from mycotoxin if that could reduce the carbon 
footprint? If this is done, politicians and other 
decision-makers will also face ethical dilemmas: 
Regulations aimed at protecting European con-
sumers from risks related to food contamination 
may result in shortages of safe food in poorer 
countries. Solving an animal welfare problem 
in the EU may cause a health problem in Africa 

and may violate other values, such as equality. 
There are also gender dimensions in food con-
sumption, production and purchasing that needs 
to be considered. When the decision-making 
problem involves individuals and groups with 
different interests, supporting rational deci-
sion-making is not simply a matter of finding the 
average best collective utility if that solution has 
unacceptable consequences for some groups.

Communication is a crucial factor in the man-
agement of health hazards in food. Commu-
nicating messages to the public as well as to 
stakeholders along the value chains is only one 
part of this. Equally important is the communi-
cation between decision-makers and the experts 
who assess risk and other consequences, so that 
the final management decision not only balances 
different SDGs, but also has a chance of gaining 
public acceptance.

Failed communication may have unintended 
consequences. For example, when a report on 
the presence of the toxin aflatoxin M1 in milk 
in Ethiopia was picked up by social media, this 
caused many consumers to fear drinking milk, 
which resulted in severe economic impacts and 
loss of nutritious food in a food-insecure country. 
Considering the relatively limited contribution 
of intake of aflatoxin M1 in milk to developing 
cancer, and the importance of milk as a protein 
source, the dairy crises spiked by a scientific 
publication may have had worse consequences 
for human health than the toxin itself. High-in-
come countries have been spared from many 
such dilemmas. If consumers avoid a product 
due to a perceived health risk, such as dioxins, 
GMO, aflatoxin, heavy metals, PFAS or pesti-
cide residues, they will have other products to 
choose from, regardless of whether the perceived 
risk was real. Thus, we do not know how con-
sumers would react if a global food crisis or an 
economic depression were to leave us with the 
food we can produce locally, and if consumers 
were told to increase consumption of products 
today that they were recommended to avoid 
yesterday. 

Improving preparedness
The task of managing the multiple facets of 
emerging threats is too complex to be grasped 
by a single person. For this reason, a cross-disci-
plinary working group, involving decision-mak-

ers, politicians, scientists, growers, producers, 
stakeholders and consumers, may be necessary 
to discuss these questions if we are to have suf-
ficient operative capacity when a crisis occurs. 
To make the best decision, it is not enough to 
understand the nature and expected magnitude 
of the consequences of a decision regarding dif-
ferent SDGs. Is it, for example, at all possible to 
say that 1 unit of one SDG is equal to n units of 
SDG 2, and is this relation stable over all possi-
ble values and in different contexts? Moreover, 
if it were possible to find a solution with the best 
collective utility, would this solution be acceptable 
when we consider the societal codes of fairness 
and ethics? 

Besides the challenges of even quantifying 
and comparing the consequences, the decision 
problem takes us to the cutting edge of decision 
theory and requires a solid understanding of the 
human mind and the society in which the deci-
sion applies. Once a cross-disciplinary working 
group is formed, they must overcome the bar-
riers of different professional languages, some-
times referred to as semantic interoperability. This is 
not as simple as writing a glossary, because the 
professional terms and expressions may refer to 
implicit knowledge essential to understanding.

Thus, as a first step towards safer food as well as 
the sustainable development goals of no hunger, 
improved health, less environmental impacts, 
and reduced poverty, we will need a scientific 
collective mind that is not only that of a natural 
scientist, an economist, an anthropologist or a 
social scientist, but that can also create a synthe-
sis that is greater than the sum of its individual 
parts.

Once a competent working group is formed, the 
activities may range from fully the theoretical to 
the practical. Building a theoretical framework 

would help us identify the key uncertainties to 
address in research and fact-finding missions, 
such as risk assessments, and to develop methods 
to support the work. 

Building an operative capacity may require 
more practical activities, including training, 
education and joint exercises, where participants 
with different roles and professions improve their 
skills by solving complex problems together. The 
importance of exercises may be most important 
in the context of an acute crisis, where difficult 
decisions must be made quickly. It should be 
noted that the war in Ukraine, a major exporter 
of food, has the potential to trigger a global food 
crisis. By the time this workshop takes place, the 
balance between SDGs such as food safety and 
food security might have shifted dramatically. 
Preparedness is thus the key to adaptation.

Efficient communication about risks requires 
understanding different ontologies as well as the 
perceptions of the public. Thus, an interdiscipli-
nary research constellation is necessary if we are 
to generate decision support tools.

Food  
security

Food  
safety

FIGURE 1. ILLUSTRATION ON HOW INCREASED FOOD SECURITY MAY MEAN DECREA-
SING THE STANDARDS FOR FOOD SAFETY IN SETTINGS WITH HIGH CONTAMINATION 

AND LIMITED FOOD. 
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Workshop G

Foodscapes for Future 
– creating local support for sustainable 
human health

Anna-Karin Quetel, Sustainability strategist, Swedish Food Agency  
Maja Engsner, Graduate student, Uppsala University
Peter Bergsten*, Professor, Uppsala University

Purpose of Workshop
The purpose of this workshop is to try to 
understand how we can move actors in the 
foodscape towards promoting a healthier 
and more sustainable life for youth in a local 
context in Sweden.

Introduction
The pandemic of obesity synergizes with the 
pandemic of climate change, contributing 
significantly to the ongoing human and  
environmental health crisis 1. 

To move society towards promoting sustain-
able health for its citizens as well as for the 
environment, a transformation of society and 
all its components is needed. In this context, 

the food landscape – the foodscape – is an 
important part of the system and plays a 
significant role in reducing the consequences 
of the syndemic between obesity and CO2 

emissions for human and environmental 
health 1. Therefore, a great deal would be 
achieved towards sustainable health if we 
could mobilize actors in the foodscape. How-
ever, there are challenges associated with 
getting the food system to act in line with the 
goal of supporting sustainable human and 
environmental health.

Main focus of the Workshop 
This workshop will focus on the following 
question: What is needed to achieve food-
scape change and move it towards sustainable 
consumption?

Background to Workshop 	
What is a foodscape? 
Foodscape is a merging of the words “food” and 
“landscape” and is used to describe the physical,  
social and perceived food environment. At 
times the word is used synonymously with food 
environment, but it isn’t necessarily the same 2. 
In Sweden, food consumption is one of the primary 
contributors to ill-health and healthy life years 
lost, and because the foodscape influences 
what we consume and how much, it is one 
of the culprits 3. Moreover, it also contributes 
to inequality through differential exposure in 
residential areas, where more energy dense and 
less healthy foods are frequently found in socio-
economically weak areas. Still, the foodscape is 
poorly monitored. Most often, changes in Swedish 
foodscapes are anecdotally described, and there is 
no consistent follow-up of how they change. 

How can foodscapes change? 
Foodscape change towards more sustainable food 
consumption will be illustrated by representatives 
of a Swedish municipality, retailers, and author-
ities. Conditions needed for co-creation between 
foodscape actors and multiple local societal 
stakeholders to move the foodscape in a society 

towards supporting sustainable food consumption 
will be in focus. In this connection, food recom-
mendations, guidelines and corporate responsi-
bility plans are important components.

Who is involved? 
Local environment
Säffle Municipality wants to reduce ill health in 
children, and one part of this effort was an inves-
tigation of the local foodscape. When teenagers 
at one high school were asked about their diet, 
their answers were disheartening. In a foodscape 
with a wide variety of food on offer, everywhere, 
it was not easy for youth to make healthy choices 
about what to eat. Building on this, the work-
shop will discuss how actors in food retail, distri-
bution and sale contribute to the local foodscape 
for youth in Säffle. Drivers of and barriers to 
foodscape change will be discussed. To start this 
discussion, two local speakers have been invited. 

Regulations 
Food regulations, recommendations and guide-
lines determine the fundamentals of food distri-
bution, and as such, they are important to young 
people’s foodscape. By listening to the reasoning 
of the Swedish Food Agency and actors in the 
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local food system, participants can discuss the 
use of hard and soft policy measures.  

Private sector / Corporate industry / Companies  
Many actors in the foodscape are driven by 
profit, but it is not their only interest. Other values 
such as health are also important, and part of this 
is described in corporate responsibility plans.

How can we follow up foodscape change? 
Another part of the workshop will deal with how 
we can monitor the shift in the local context 
to see movement towards a more sustainable 
foodscape. The participants will discuss avail-
able data, desirable data not yet available and 
responsibility for follow-up.

Outcome
Changing the foodscape is possible! The work-
shop will build a better understanding of how 
food retail, distribution and sales can promote 
more sustainable food consumption. It will also 
provide new insights into how to locally engage 
actors long-term for systemically transforming 
the foodscape; tools to map the local foodscape 
and identify its actors, gaps and leverage points; 
the role of guidelines and corporate plans in 
transforming the foodscape; tools to follow 
actor transition by monitoring data-driven 
system change.
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Workshop H

A Global Health Perspective  
on the Future of Meat

Matthew Kessler*, Project coordinator, TABLE / SLU Future Food, Swedish University  
of Agricultural Sciences
Annsofie Wahlström, Director/Manager, SLU Future Food, Swedish University  
of Agricultural Sciences
Ylva Carlqvist Warnborg, Science journalist, SLU Future Food, Swedish University  
of Agricultural Sciences

Introduction
Meat production and consumption are in-
tertwined with public health, sustainability, 
cultural values, equality and planetary bound-
aries. The question of what role meat should 
play in meeting the global demand for healthy 
and nutritious food becomes more and more 
complex when we think about how deeply 
personal, contested, and polarizing discussions 
around meat often are.

Current rates of meat consumption place severe 
pressures on the environment. Over 75% of 
global agricultural land is devoted to animal 
production (Poore and Nemecek, 2018) and 
approximately 15% of global anthropogenic 
greenhouse gas emissions are attributed to 
the livestock sector (Gerber et al., 2013).  At 
the same time, sustainable livestock produc-
tion is pivotal to livelihoods across the world, 
as well as reducing malnutrition and hunger 
and contributing to ecological functioning 
(Leroy et al. 2022). 

While people broadly agree on the global 
challenges confronting producers and con-
sumers of meat, there isn’t a clear alignment 
on how farmers, civil society, governments, 
industry, retailers, and citizens advocate for 
solutions. Some say we must increase the 
efficiency of both livestock production and 
meat consumption (e.g., eating all parts of 
the animal), while others advocate for more 

sustainable and humane production and at 
the same time decrease overall meat con-
sumption. There are some who call for a near 
elimination of meat from diets in high-income 
countries and urge people to adopt a more 
plant-based diet. Others call for a radical rede-
sign of food production and suggest that we 
should produce cultured “meat” indoors in 
labs to reduce our dependence on land, water 
and soil. And some find insects an important 
part of the solution for healthier people and a 
healthier planet.
 
Our workshop aims to understand what com-
bination of these futures can meet the com-
plex and interrelated food, climate and health 
challenges facing different countries and re-
gions. To do so, we will discuss the following 
questions:

•	From a global public health perspective, what 
futures for meat and livestock make the most 
sense across different regional contexts?

•	How much is the health status of the  
planet and animals intertwined with human 
health? What are the tradeoffs when we 
advocate for better outcomes for food  
security, nutrition, animal welfare or  
reduced environmental impacts?

•	What are the challenges when communi-
cating specific recommendations to different 
regions across the world?

Background
Questions about what the future of meat should 
look like encompass all of the typical food sys-
tems problems and some unique ones. People 
have different levels of access to healthy, nu-
tritious and culturally appropriate foods (both 
within any given country and across countries 
around the world). Some parts of the global 
population are eating too much, and others are 
severely undernourished. Overproduction and 
food waste lead to many harmful impacts on the 
environment, including increased greenhouse 
gas emissions, deforestation, and reduced soil 
and water quality. To meet these challenges and 
create a sustainable, resilient and just food fu-
ture, we have to tackle big questions, including: 
What is a sustainable, healthy diet, and how 
much land should be devoted to animal agricul-
ture? 
 
Outlining these problems and identifying that 
meat and livestock are at the center of these 
challenges, however, does not readily bring us 
to simple solutions. Livestock are incredibly im-
portant and beneficial to people and ecosystems 
in a variety of ways. Meat consumption provides 
many essential nutrients including iron, zinc 
and B vitamins. It’s estimated that more than 1 
billion people across the world have livelihoods 
dependent on or related to livestock production 
(Magnusson, 2016). Livestock are also important 

contributors to sustainability, as they can graze 
on non-arable lands and convert non-edible 
byproducts of agriculture into food. They act as 
landscape managers and play a role in the nu-
trient cycling of ecosystems and agroecosystems 
(Karlsson, 2022). There are also debates sur-
rounding whether livestock can be used to man-
age soils to increase and store additional carbon 
as a way to mitigate the impacts of climate 
change (Garnett et al., 2018). Ultimately, meat 
production and consumption are seen as either 
part of the problem or as part of the solution.
 
A project to increase dialogue and decrease polarization
 
Not only is the evidence contested concerning 
what role livestock and meat should play in the 
future, but discussions around the topic are often 
personal, disputed and increasingly polarized. 
Opposing stakeholders often talk past one anoth-
er and fail to see – or are unwilling to see – each 
other’s point of view. The consequences of this 
failure are the further entrenchment of positions 
and policy inertia at a time when the need to 
address the unsustainability of the food system 
has never been more urgent.
 
This workshop is part of an ongoing two-year 
Formas communications project led by TABLE 
and SLU Future Food: Meat: the four futures. 
The project examines four different futures for 
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meat and livestock (adapted from Garnett (2015) 
Gut feelings essay) - a plant-based meatless 
future without animals, an alternative “meat” 
future without “traditional meat” but with in-
sects and meat produced in labs instead, a less 
meat future that favors animals on pasture and 
decreased consumption of meat, and an efficient 
meat 2.0 future that reduces the environmental 
impact of livestock production and maintains or 
increases current levels of consumption. 

The workshop will build on the work of this 
project and focus particularly on a public and 
human health perspective. We will set up small 
groups to discuss the promises and pitfalls of 
each future when applied to different regional 
and country-specific contexts and emphasize the 
animal, people and planetary health dimensions.

Workshop aims
In line with the project, the workshop aims to 
increase the clarity of context-specific commu-
nication on this complex topic. Specifically, 
we wish to sort out evidence-based facts from 
“facts” based on values, find common ground 
among a diverse set of stakeholders, and identify 
what the tradeoffs are when advocating for one 
future over another. Given the highly polarized 
environment, where it can be difficult to com-
municate nuanced messages, we will also iden-
tify important considerations when making rec-
ommendations at the country, region, or global 
level. The insights from this workshop alongside 
the project will be formatted into a policy brief.

Suggested reading:
Meat the four futures project webpage: https://tablede-
bates.org/meat

Garnett, T. 2015. Gut feelings and possible tomorrows: 
(where) does animal farming fit. Food Climate Research 
Network, Environmental Change Institute, University of 
Oxford: Oxford.

Suggested listening:
Meat: the four futures podcast
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Workshop I

Tackling Antimicrobial Resistance 
for Sustainable Food Systems

– how to address the knowledge,  
practice and governance gaps

Marmar Nekoro*, Assessor, Swedish Medical Products Agency
Krister Halldin, Assessor, Swedish Medical Products Agency
Kristina Osbjer, Scientific Advisor, International Centre for Antimicrobial Resistance Solutions
Ulf Magnusson, Professor, Swedish University of Agricultural Sciences

Aim of the workshop
Increased occurrence of antimicrobial resist-
ance (AMR), sometimes termed the silent pan-
demic, is increasingly recognized as one of the 
biggest threats to global health, food security 
and development. It has serious consequences 
for societies and economies (WHO, 2020). Our 
ability to sustainably feed a growing global 
population depends on our success in protect-
ing the food systems from threats, including 
AMR. According to FAO, the world is expect-
ed to produce the same amount of food in 
the next 30 years as it has produced in the last 
10,000 years combined. This will put unprece-
dented pressure on our agricultural systems to 
deliver nutritious food safely and sustainably, 
while facing climate change, global health 
treats and diminishing natural resources (FAO, 
2021). It is estimated that more than half of 
the antibiotics used globally are used in food 
animals and that the use of antimicrobials for 
livestock alone will nearly double by 2030 
compared to 2010 (van Boeckel et al., 2015).

We acknowledge that there are large geo-
graphical, socioeconomic and cultural varia-
tions in food systems. These differences may 

influence knowledge sharing and application 
of policies, regulations and planning frame-
works, all of which are important for infection 
prevention, infection control, use of antimi-
crobials in animal production, and approaches 
to minimize the risk of the development and 
spread of AMR. 

To reduce AMR in global food production, we 
are convinced that there is a need to under-
stand and recognize local differences, barriers, 
and opportunities. How do we ensure food 
security and economically resilient food pro-
duction while reducing the use of antimicrobi-
als? How can national and global funding best 
support the development and implementation 
of National Action Plans (NAPs) and other lo-
cal or global frameworks? What can we learn 
from countries that have managed to maintain 
production and market sales while reducing 
the use of antimicrobials? How can farmers 
who depend on animal husbandry as their 
main livelihood be supported in reducing and 
refining antimicrobial use?

This workshop invites stakeholders and actors 
from the private, public and non-profit sectors 
from different geographical, economic and cul-
tural settings to jointly and openly discuss hur-
dles for implementation. Participants will share 
knowledge and best practices, with the aim to 
contribute to new solutions to the complex and 
urgent problem of AMR.

We especially encourage the animal husbandry 
and welfare sector, including veterinary med-
icine, and policymakers to share knowledge 
and experiences as well as examples of evi-
dence-based best practices, including soft and 
hard policies such as guidelines, laws and regula-
tions. What is needed for producers, practition-
ers, retailers and other stakeholders, including 
policymakers, across sectors and ministries, to 
facilitate the implementation of NAPs?

Aim of the workshop
•	 Share ideas and experiences on how different 

settings in global animal food production in-
fluence the implementation of best practices, 
guidelines, policies and regulations.

•	 Propose actions that consider differences in 
economy, culture, trade and production sys-
tems when developing policies related to anti-
microbial use and resistance in livestock.

Introduction
Widespread overuse and misuse of antimicrobi-
als in the health and livestock sectors, in combi-
nation with inadequate preventive measures to 
control infections, have contributed to the global 
emergence and spread of AMR. Consequently, 
antimicrobials, including antibiotics, have lost 
efficacy. This has major implications, because 
antimicrobials are prerequisites for modern 
healthcare and treatment of a wide range of dis-
eases, as well as an important tool to ensure the 
health, welfare and productivity of food-produc-
ing animals. AMR makes treatments for disease 
less effective or even useless. This is reducing 
possibilities to treat infection, which leads to 
more severe and prolonged illness and ultimately 
increased mortality. 

The consequences of AMR for global health 
and economy are large and increasing. A recent 
report published in Lancet shows that, in 2019, 
approximately 1.2 million people died as a di-
rect result of antibiotic resistance and up to five 
million deaths are associated with AMR (Mur-
rey et al., 2022). For the EU alone, the burden 
of resistant infections of 870,000 person-years 
is estimated to result in healthcare costs and 
productivity losses of approximately 1.5 million 
Euro annually (ECDC, 2009). According to 
estimates by the World Bank Group, annual 
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reductions in global GDP caused by AMR will 
be 1.1 – 3.8 percent by 2050, with an annual 
shortfall of 3.4 trillion USD by 2030 ( Jonas et 
al., 2016). Output and trade in livestock and 
livestock products are especially vulnerable, with 
scenarios showing that livestock production in 
low-income countries could decline by up to 11 
percent by 2050. Thus, low-income countries are 
projected to experience larger reductions in eco-
nomic growth compared to high-income coun-
tries, leading to increased economic inequalities 
( Jonas et al., 2016).

Without AMR containment, the 17 United Na-
tions Sustainable Development Goals for 2030 
(UNGA, 2015) are less likely to be achieved. 
This concerns in particular the goals on ending 
poverty and hunger, ensuring good health and 
wellbeing, food security and economic growth. 
According to the report by the World Bank 
Group ( Jonas et al., 2016), the impact of AMR 
on poverty is particularly worrying. In the high 
AMR-impact scenario, an additional 24 million 
people would be forced into extreme poverty 
by 2030, with most of the increase occurring 
in low-income countries. Given the increasing 
recognition that AMR has effects on global 
health and global economy, policymakers and 
stakeholders from various sectors worldwide 
must treat AMR as a priority global health and 
sustainability issue (Sida, 2022).

Why are antimicrobials used in livestock 
production?
We recognize the ethical dimensions and the 
need to secure efficient antimicrobials to treat 
infections in sick animals. However, most of the 
antimicrobials used in the livestock sector are 
to compensate for sub-optimal animal man-
agement (disease prevention) and for promoting 
growth in food animals (van Boeckel et al., 
2015). 

In 2010, the total global consumption of antimi-
crobials was estimated at approximately 63,000 
tons. Following increasing urbanization and eco-
nomic development, there is a growing demand 
for a more varied diet that includes animal 
source foods. This increased consumer demand 
fuels a transformation towards more large-scale 
farming. As this often corresponds to more rou-
tine use of antimicrobials, the consumption of 

antimicrobials is predicted to rise. Tieso et al. 
(2020) estimated that antimicrobial use (AMU) 
in chicken, cattle and pigs (accounting for 94 
percent of all food animals) was 93,309 tons in 
2017 and projected to increase 11.5 percent by 
2030 to 104,079 tons). This increase in anti-
microbial use is a key driver for the increasing 
levels of antimicrobial resistance threatening 
human and animal health.

Preventing and controlling AMR in food 
production systems
Food systems encompass the entire range of ac-
tors and their interlinked value-adding activities 
involved in the production, aggregation, pro-
cessing, distribution, consumption and disposal 
of food products. Management of AMR in the 
food chain starts from primary production and 
continues through to consumption (FAO, 2020). 
In today’s food production systems, there is 
extensive reliance on antimicrobials in animal 
husbandry. This extensive use is associated with 
several risks coupled to the potential passing of 
drug-resistant strains of microorganisms and 
antimicrobial resistance genes (FAO and IEAE, 
2019). Pathways include:

•	 Transmission through contact between hu-
mans and animals on farms

•	 Processing, transport, or handling of food 
animals and food products

•	 Environmental contamination (e.g., via water 
or soil, manure or wastewater discharge)

It should be noted that the overall, as well as 
relative, importance of these three pathways is 
largely unknown. The so-called One Health 
approach recognizes that the health of people 
is connected to the health of animals and the 
environment. Resistant bacteria and genes, 
and thus AMR, can pass between and among 
humans, wild and domesticated animals, plants 
and the environment. This has an impact on 
food production, biodiversity and ecosystem ser-
vices, livelihoods and sustainable development.                                                                                                                                     
                                                                                                                            
Minimizing the development and spread of 
AMR in animal husbandry is one important 
factor if we wish to achieve national and inter-
national goals of controlling AMR and to build 
resilience in the food and agricultural sectors. 
According to the FAO Action Plan on Anti-
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microbial resistance 2021-2025 (FAO, 2021), a 
combination of measures and actions are needed 
including:

•	 Improving access to expert advice, prescrip-
tions and appropriate antimicrobials will help 
tackle the challenge of antimicrobial misuse

•	 Training stakeholders through better guidance 
for antibiotic stewardship will help to reduce 
the inappropriate use of antimicrobials

•	 Phasing out of the use of antimicrobials in 
animals for growth promotion or to prevent 
diseases in healthy animals 

•	 Improving the biosecurity of farms and pre-
venting infections through good animal hus-
bandry

•	 Vaccinating animals to reduce the need for 
antibiotics, and when available, using alterna-
tives to antibiotics

•	 Only giving antibiotics to animals under vet-
erinary supervision and not those critically 
important for humans.

One example of effective work towards decreas-
ing use of antibiotics, although from a very 
specific setting, is Sweden’s long history of in-
corporating measures coupled to prevention of 
infectious diseases in animals into legislation. A 
general ban on antibiotics for growth-promotion 
purposes in livestock came into force in 1986 
(FAO, 2020). Moreover, by showing other EU 
member states that efficient animal production 
is possible without antibiotic growth promoters 
(AGP: s), Sweden was one of the driving forces 
behind the EU-wide ban on AGPs being en-
forced in 2006. This ban has led to a decrease 
in antibiotic use in many EU member states. 
In January 2022, the EU enforced a new Vet-
erinary Medicinal Products Regulation (Reg-
ulation (EU) 2019/6) with updated rules on the 
authorization and use of veterinary medicines, 
which strengthens EU action to fight AMR. 
Through specific measures to ensure prudent 
and responsible use of antimicrobials in ani-
mals, including reserving certain antimicrobials 
for the treatment of infections in people, this 
complements previous Infection Prevention and 
Control (IPC) measures. It is also an important 
tool to ensure that antibiotics for human use are 
safeguarded. 
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Addressing the AMR issue depends, among 
other things, on access to relevant knowledge, 
education, and information (WHO, 2016). As 
organizers of this workshop, we acknowledge 
that a key element in achieving sustainable 
change in Sweden has been the bottom-up ap-
proach.  Mandatory measures and new legisla-
tion related to AMR have often originated from 
voluntary commitments made by farmers as well 
as thorough discussions and evaluations carried 
out by stakeholders. This has ensured feasibility 
and increased compliance. 

In this workshop, we wish to discuss and con-
tribute to greater understanding among policy-
makers and practitioners concerning how dis-
semination of knowledge, economic incentives, 
choice of measures and possibilities for enforcing 
regulations can successfully change practices in 
different socioeconomic and cultural settings. 
Acknowledging that behavioral change is key, 
we hope to jointly identify solutions adapted to 
different settings that can guide policy recom-
mendations for antimicrobial stewardship in 
food production.
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