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1. Objectives 

The Early Career Researcher Workshop is one of the additional activities of the ERA-NET SusAn on top of the co-funded 

call. By organising this event, ERA-NET SusAn aims to bring together European researchers in the early stages of post 

doc career to work together on a vision of European sustainable animal production. 

The main objectives of this workshop are: 

• Define key benefits and challenges of sustainable European animal production 

• Discuss different alternatives/pathways to a more sustainable European animal production 

• Elaborate a coherent vision for sustainable animal production in Europe and formulate a “Narrative of 

sustainable European animal production” 

• Create the basis for a peer reviewed article on the narrative, to be completed after the workshop by the 

participants 

The Early Career Researcher Workshop is open to a maximum 25 people from different countries participating in SusAn. 

2. Application Procedure 

Application for expression of interest was launched in 2020 through a specific call published in the SusAn website 

(https://www.era-susan.eu/content/early-career-researcher-workshop) 

Who is invited to participate? 

Early Career Researchers with the following features have been invited to send their application:  

✓ In possession of a PhD degree, which was awarded within the five years preceding the submission 

deadline. For the purposes of this condition, the date of graduation will be taken into account. 

✓ Employed (on a temporary or permanent contract) by a university or research performing organisation in 

one of the ERA-NET SusAn consortium partner countries at the submission deadline 

✓ Proficient in English  

✓ Involved in and/or experienced with national and/or international research projects dealing with animal 

production, systems thinking, sustainable development or related fields. Experience in systems thinking 

will be preferred for the selection of applicants. Systems thinking perceives animal production as a complex 

set of interdependent system components like animal health, welfare, breeding, feeding, housing, manure 

management, etc. It investigates the animal production system as a whole and looks at how key 

components of the system can cause relevant changes of the system’s performance 

✓ All required information must be provided in the application 

 

3. Selection Procedure 

25 applicants have been selected according to the following evaluation criteria: 

 

1. Excellence of the Candidate 

a. Education and academic curriculum (scientific reputation of university, employment at different 

universities etc.) 

b. Demonstrated scientific excellence of the researcher appropriate to their career stage (e.g. publications, 

conference participation, granted patents, book chapters, leadership in industrial innovation) 

c. Research experience and relevant technical skills 

d. Other relevant experience (e.g. teaching, reviewing, consultancy, supervision, event organisation, public 

outreach) 

 

2. Scientific relevance 

a. Scientific relevance of the candidates’ research work with respect to the scope of ERA-NET SusAn (three 

pillars of sustainability in animal production) 

https://www.era-susan.eu/content/early-career-researcher-workshop
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3. Motivation 

a. Coherence and quality of the Letter of Motivation 

b. Alignment with and personal interest in the scientific scope/approach of the workshop: holistic view of 

sustainability in animal production systems (transdisciplinarity, integration of economic, environmental 

and societal aspects in research) 

 

Selection of applicants has sought geographical and gender balance.  

 

 

4. Workshop Development 
The Early Career Researchers Workshop took place online in April 2021 with 3 weekly online working sessions. 

Participants were 23 early career researchers, selected in 2020 on the base of their curricula, from 12 different EU 

countries. Countries involved: Finland, Norway, Sweden, Germany, the Netherlands, Belgium, Ireland, UK, Spain, Italy, 

Slovenia, Slovakia.  

The focus of the workshop was the identification of vision and challenges for future sustainable animal production 

systems in Europe. Six keynote speakers introduced the work with inspiring talks on sustainable animal production 

issues and the participants explored alternative scenarios identifying key challenges and relevant issues. They carried 

on a back-casting exercise to identify possible transition pathways.  

Finally, 10 engaged participants developed individual reports on sustainable animal production in their countries and 8 

of them attended (on line) the EAPP Annual Meeting in August 2021 (https://meetings.eaap.org/davos-2021/). 

The workshop represented an important opportunity to make the participants experiment system thinking and a 

creative learning process on challenges of paradigm shifts and policy development.  The discussion of the workshop was 

also contributing to the development of the SRIA.  

 

5. List of Participants 

n. Name Institution Country 

1 Abozar Nasirahmadi University of Kassel Germany 

2 Agnese Balzani University College of Dublin Ireland 

3 Amin Sayyari (DVM, PhD) Norwegian University of Life 
Science 

Norway 

4 Anna Stygar Natural Resources Institute 
Finland (Luke), Business 
Economics Group 

Finland 

5 Beth Clark Newcastle University UK 

6 Daniela Lovarelli University of Milan, Dept. of 
Environmental Science and 
Policy 

Italy 

7 Dannylo Oliveisa De Sousa Department of Animal 
Environment and Health, 
Division of Production 
System 

Sweden 

8 Dorien Van Wesemael  ILVO (Flanders Research 
Institute for 
Agriculture, Fisheries 
and Food), Animal 
Sciences unit 
 

Belgium 

9 Elena Lucia Sassu Austrian Agency for Health 
and Food Safety (AGES) 

Austria 

https://meetings.eaap.org/davos-2021/
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10 Giulia Gislon DISAA, University of Milan Italy 

11 Graham MacAuliffe Rothmasted Research UK 

12 Jakob Leskovech Department of Animal 
Science, Biotechnical 
Faculty, University of 
Ljubljana 

Slovenia 

13 Karina Marsden Bangor University UK 

14 Kate Keogh Animal and Bioscience 
Research Department, 
Teagasc 

Ireland 

15 Matthias Koesling NIBIO – Norwegian Institute 
of Bioeconomy Research 

Norway 

16 Michael Aldrige Wageningen University and 
Research 

The Netherlands 

17 Miroslav Záhradník –  National Agricultural and 
Food Centre (NPPC) 

Slovakia 

18 Özgün C. Onarman Umu 
 

Norwegian University of Life 
Sciences (NMBU) 
Faculty of Veterinary 
Medicine 

Norway 

19 Paulo Munekata  
 

Meat Technology Center of 
Galicia 

Spain 

20 Sandra Lobón –  
 

Agrifood Research and 
Technology 
Center of Aragó (CITA), 

Spain 
 

21 Sofia Nyman 
 

Swedish University of 
Agricultural Sciences 
 

Sweden 

22 Stephen Mackenzie –  
 

University of Edinburgh UK 

23 Stine Samsonstuen 
 

Norwegian University of Life 
Sciences 
 

Norway 
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6. Overview of participants backgrounds 
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7. Workshop Agenda 

 

The workshop will focus on the identification of visions and challenges for future sustainable animal production systems 

in Europe. It will be organized in three online sessions in a time range of two weeks.  

The first session, on the 13th of April 2021, will focus on the presentation of the participants and of the scenario exercise 

and on inspiring talks on sustainable animal production issues by selected keynote speakers.  

The second session will be organized in parallel groups that will work on the identification of vision and challenges and 

will carry on a back-casting exercises to identify transition pathways towards sustainable animal production in Europe.  

The outcome of the workshop will be a shared vision on future sustainable animal production in Europe and 

recommendations on research questions that are relevant to apply for funding in European calls on Sustainable Animal 

Production.  

 

Day 1 – Tuesday 13 April 2020 – 9:00/16:00 

Session 1 – Vision and challenges of sustainable animal production in Europe 

9.00 – 9.30 Introductive presentation about ERA-NET SusAn and the objectives of the ECR 
Workshop - BLE 
Welcome from the EU COMMISSION representative. 

9.30 – 10.00 Tour de table / Round of introduction of the participants: research field, 
scientific experience, classification of the focus of research activity on the scope 
of the three pillars of sustainability 

10.00 – 11.00 Keynotes: 
Jean Louis Peyraud, INRAE: “Systems thinking and sustainability in animal 

production” 

Giacomo Pirlo, CREA: “Reconciling animal production with European 

environmental objectives” 

Dr. Francesco Accatino – INRAE – Coordinator “Animal future project” 

11.00-11.20 Coffee break 

11.20 – 12.00 Stefano Grando, MIPAAF: “Foresight and Backasting as a base for decision 
making” 
Arnd Basler, BLE: the SusAn SRIA 

Discussion 

12.00 – 13.00  Lunch break 

13.00 - 13.20 Anna-Lena Guske, FU Berlin: “Narratives of the sustainable economy” 

13.20 – 14.40 S. Grando and A. Bassler: Identify challenges and visions for European animal 

production (factors/reasons for current unsustainable practices in animal 

production); - animated brainstorming (Part I) 

14.40 – 14.50 Coffee break 

14.50 – 15.50 S. Grando, L. Ortolani and S. Baralla 
Working groups (with facilitator and moderator).  
Develop desirable scenarios for European animal production  
Methodology: Scenario design 

15.50 – 16.00 Closing of day 1 and homework description 
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Day 2 – Tuesday 20 April 2020 - 9.00/14:30 

Session 2 – Backcasting and Narratives of sustainable animal production in Europe 

9:00 – 10:30 Working groups  
Based on the outcomes of the day 1, draft a consistent narrative for each 
scenario. 
Methodology: Scenario design and narrative 

10.30-10:50 Coffee break 

10:50 – 11:50 Plenary: 
Presentation and discussion of the two narratives with identification of 
elements for a comprehensive overall narrative. 
Brief recall of the backcasting on the base of the scenarios 

11:50 – 12:20 Lunch break 

12:20 – 14.20 Working groups:  
Develop the pathways to achieve the elements (clusters) of the desired 
scenarios.  
Methodology: Backcasting 

14:20 – 14.30 Closing of day 2 and homework description 
 

Day 3 - 27 April 2021 – 9.30 /15:30 

Session 3 – Research needs and policies 

9:30 – 11:30 Working groups: 
Develop the pathways to achieve the elements (clusters) of the desired 
scenarios.   
Methodology: Backcasting 

11:30 – 11:45 Coffee Break 

11:45 – 13.15 Plenary: 
Combine all ideas for achieving a more sustainable animal production in 
Europe through the integration of the backcasting of the two groups, with 
identification of synergies and trade-offs.  
Methodology: Combining backcasting exercises 

13:15 – 14.00 Lunch Break 

14.00 – 15.30 Plenary:  
Presentation of key elements for sustainable animal production 
Conclusion of the workshop/Debriefing – collection of learnings, etc. 

• Collection of unsolved issues and identification of research gaps to 
realize the narrative  

• Planning continuation of the work after the workshop 
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8. Keynote speakers’ presentations 

 “Systems thinking and sustainability in animal production” - Jean Louis Peyraud, 

INRAE 

 

 

 



33 
 

 

 



34 
 

 

 

 



35 
 

 

 



36 
 

 

 

 



37 
 

 

 

 



38 
 

 

 

 



39 
 

 

 

 

 

 



40 
 

 

 

 

 

 

 

  



41 
 

Reconciling animal production with European environmental objectives 

Giacomo Pirlo, CREA 
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The ANIMAL FUTURE project - Francesco Accattino, INRAE 
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Foresight and Backasting as a base for decision making - Stefano Grando, MIPAAF 
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Arnd Basler, BLE – the SusAn SRIA   
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9. Final documents developed by the two working groups 
 

Group 1 

Title: LINKING LIVESTOCK PRODUCTION TO THE LOCAL AREA 

This scenario features a plan for efficient land use that foresees the interlink between the production of food, feed and 

animal products . To embrace the concept of circularity, it is essential to enforce the link between soil/area and animals 

raised on it and to limit the competition between animal feed and food production. Therefore, animal husbandry needs 

to be tailored to the local environment and socio-economical contexts.  

  

As an overall environmental goal, the sector will be implementing a plan fit within the framework of the EU green deal, 

that envision net zero greenhouse gas (GHG) emissions. To meet these goals, trade-offs to help achieve optimal 

emission/pollution levels as well as strategies for carbon sequestration will be identified. Tools to quantify the 

environmental impacts will be improved and developed further as well as feed, breeding and farm management 

strategies to reduce enteric CH4 will be identified. The use of low carbon footprint feed and reduced transport distances 

are other measurements to be implemented.  

 

As an overall social-economical goal, the sector will be implementing a plan that fits within the framework of the EU 

farm-to-fork vision that includes One-health and One-welfare criteria in the sustainability goals. To meet these goals, 

the transport of live animals will be minimised, taking into account unforeseen events, like natural disasters or disease 

outbreaks that could impair the slaughtering capacity and disrupt the food chain. The implementation of Precision 

Livestock Farming (PLF) technology and new housing design will allow the animals to express their natural behaviour 

and have access to outdoor pasture (or equivalent depending on species). Furthermore, high-tech tools will support 

farmers in decision making on farm management, detection of early disease warning, benchmarking and development 

of strategies for breeding, feeding and manure management. In addition, a digital twin, which is a digital equivalent of 

a real-life object (farm or animals), will allow farmers to react immediately in case of any changes in production, simulate 

effects of different changes, meet high environmental standards of production, and support animal health and welfare.   

Importantly, the creation of a network for supporting farmers, with education, finance, market access, and technology 

will foster more farmers to collaborate and inspire each other.  

Economic instruments to achieve environmental and social goals may include carbon markets to subsidise methods to 

reduce on farm emissions (e.g. for sequestration or methane reduction), the encouragement of circularity between 

human and animal food supply chains and carbon taxes that are graduated to favour low carbon production systems.  

The animal-products’ prices will be set based on a true cost accounting and retailers profit will be made transparent. 

Moreover, traceability will be easily tracked through accurate labelling .  

Labelling will be created to allow consumers to purchase products with higher standards. Research-based information 

will be used to create intuitive labelling  to help consumers to make informed choices. Financial and social support will 

need to be created to help farmers to repurpose farms that have been focused on keeping livestock, for other purposes. 

Finally, mainstream, high-tech conventional livestock production has the possibility to solve many problems, provided 

that its interaction with the territory is mutually beneficial. 

Therefore, the maximum number of animals that can be kept in a specific farm/area will be calculated on a case-by-case 

basis, following a health and environmental impact risk-based approach.  

Furthermore, given the consensus that the sector will need to be reshaped to achieve this goal, larger producers are 

more likely to survive in a sector that can use technological and managerial solutions to gain an economic advantage 

for emissions reductions, disease control and societal acceptance.  

Education and labelling will help contrast between citizen willingness to buy and consumer choices  

Technology producing high health and welfare standards products 
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Social and environment goals based on food/feed land competition?  

Policies support/intervention on animal products prices and transparent subsides  
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Group 2 

Title: Team 2: Exploring an alternative food system founded primarily on low-input, resilient, small-scale, and 

geographically suitable farming operations  

Given the considerable challenge of slowing and ultimately reversing anthropogenically-induced climate change in the 

  st Century  this “future food system” scenario is designed to backtrack some extent from the industrialisation and 

increased specialisation of agriculture, specifically its associated environmental externalities, to move towards a more 

holistic approach to farming that considers animal health and welfare, biodiversity and reduced pollution, whilst still 

providing nutritious end products (i.e. a One Health approach). Such a focus on the environment may come at a cost to 

productivity as, to minimise nutrient losses to nature, the quickest approach to achieve this is to reduce, as far as feasibly 

possible, nutrient inputs whilst adhering to best agronomic practice such as locally tailored fertiliser application rates 

which represent different soil types and microclimates, regardless of whether the fertiliser is organic (e.g. farmyard 

manure or digestate) or inorganic (e.g. ammonium nitrate or triple superphosphate). Locally tailored agronomic 

practices could be designed to be responsive to current and prevailing climatic conditions, through networks of farms 

(or coops) equipped with novel sensing technologies appropriate for smaller scales, to allow for responsive localised 

planning.  

With the aforementioned risks to productivity resulting from a low-input food system combined with an ever-increasing 

population, it will be of critical importance to optimally manage our agricultural land and natural resources. For example, 

some livestock breeds are better-suited to certain terrains and climates than others; therefore, breed choice will be 

considered carefully for maximising not only the productivity of the livestock relative to the environment they are kept 

in, but also their health and wellbeing. To achieve this, local, often traditional, breeds suited to their environment and 

selected for higher feed efficiency, in addition to dual-purpose breeds will re uire remergence whilst “all-rounder” 

breeds such as Stabilizers will necessitate lesser roles due, in part, to their lack of premium added value which will be 

critical to maintain economic sustainability. Farmers will be supported with accessible tools for trait selection based 

upon their individual context, and through different stakeholders and organisations e.g. breed societies. Natural 
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additives and alternative sustainable food sources (e.g. homegrown pea proteins) will also be used to optimise animal 

health and wellbeing whilst supporting local microeconomies. Lower stocking densities, appropriate to the land in which 

the animals are kept, will provide benefits for both animal health and welfare and soil health. Lastly in terms of animal 

welfare, it will be crucial to eliminate live exports and minimise transfer distances from farm to abattoir, e.g. by using 

mobile slaughtering services which carry out on-farm culling. 

Antibiotics will be used sparingly and responsibly. Proactive management strategies and herd/flock health planning (e.g. 

adhering to strict biosecurity strategies and maintaining clean barns/stalls, where appropriate) will first be used to 

reduce the need for antimicrobials in the first instance. Antibiotics will then only be used therapeutically. Cutting edge 

novel therapeutic drugs will also be actively explored to ideally replace antimicrobial requirements through 

pharmaceutical developments, as will the use of feed additives. In addition to animal genetics, plant genetics and 

management will also be critical factors for both pasture and arable land. In the case of grasslands, for instance, the 

inclusion of white clover has been shown to reduce the carbon footprints of ruminant systems by approximately a 

quarter as nodules in clovers’ roots are capable of biologically fi ing nitrogen from the atmosphere  thus reducing if not 

eliminating requirements for nitrogen-based fertiliser in optimal conditions. Incorporation of plants which can be 

exploited for their environmental services will also be important, such as plants which exude biological nitrification 

inhibitors from their roots (reducing need for chemical alternatives) or have deep rooting architecture (e.g. festulolium) 

to help not only sequester soil C, but also provide natural resistance to flood risks. In arable systems, on the other hand, 

genetic modifications can make crops heat or drought resistant or even equip them with pesticide properties thereby 

reducing the need to apply often toxic chemicals onto the land.  

 As mentioned earlier, optimal land management will be key to the success of a low-input 

resilient system. With this in mind, regenerative agriculture will be the norm, with mixed farming systems and greater 

cooperation, or circularity, across farming systems as standard. Circularity will be possible within and across these 

systems, with the scale depending on the farm types in the area. Mechanisms include waste from biomass (which can 

be converted into energy to be used on-farm or sold back to the national grid, pending equitable tariffs) and the sharing, 

or indeed selling, of by-products such as manure from livestock producers to arable producers, depending on supply 

and demand for organic fertiliser. This could also include primary producers working more closely together on local and 

regional scales to produce feed for livestock, reducing dependencies on imports. Protection and restoration of ecological 

issues such as biodiversity and ecosystem functioning  will be valued and rewarded alongside productivity. In other 

words, protecting natural capital will be considered a tangible function of farming in addition to providing human 

sustenance. This could be achieved, for instance, through payments for ecosystem services, which will need to be paired 

with adequate monitoring and evaluation programmes designed to assess the performance of intervention strategies.  

Marginal areas are to be utilised as far as possible and, where e.g. afforestation or woodland expansion is unachievable 

(due to poor topography and/or soil quality), rewilding could be encouraged to ensure that all land is being used 

productively, in this case increasing natural habitats whilst simultaneously storing additional carbon in the natural 

landscapes. Agroforestry practices could also increase habitat connectivity, provide additional alternative revenue (e.g. 

through timber production) and increase the number of trees on farms to contribute to greater C sequestration; it is, 

however, of critical importance that woody produce is not burnt, as is often practiced by farmers to maintain e.g. 

hedgerow growth, as doing so directly releases stored carbon back to the atmosphere.  

Communication and transparency from all food supply chain stakeholders will be improved, thus helping to drive a 

reconnection between the public and the producers of the food they consume on a daily basis. Farmers should receive 

a fairer share of the cost of food production thereby facilitating continued improvements and innovations on farm (e.g. 

“added value” downstream from the farm needs to be drastically reduced to evenly reflect the costs incurred by farmers 

to produce our food). Communication within and between farming sectors is encouraged to share best practices and, 

as described previously, optimise sharing of resources across farms (e.g. through establishment of a circular economy), 

including terms of feed, fertilisers and technology. Alongside increased awareness of where their food comes from, 

labelling and point of sale information will also have improved. This greater awareness of food production will give the 

public a new and realistic understanding of the value of food, thereby aiding a transition to more responsible 

consumption practices such as reduced protein consumption (particularly heavily processed foods and those with high 

environmental impacts  to align with  for e ample  the N S’s Eatwell  uide recommendations and other national 

healthy eating guidelines whilst also generating less food waste. For waste that is unavoidable, waste repurposing and 

recycling will be readily accessible. 
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 Although this future food system would be designed to have a benign impact on the 

environment, there are a number of potentially unintended consequences that would need to be thought about and 

planned for. For instance, if we reduce the amount of livestock produced in Europe, regardless of whether that is 

through industry shrinkage or simply due to less throughput as a result of fewer inputs, unless consumer demand also 

reduces, the supply to meet demand will need to come from elsewhere. It is possible that this supply would come from 

areas of the world with less stringent environmental laws enforced in Europe, which means that rather than reducing 

greenhouse gas emissions or other losses to nature, we may actually be increasing them at a global scale, particularly 

in the case of greenhouse gas emissions which are atmospherically transient. Therefore, economic forecasting needs to 

be carried out to ensure that Europe’s environmental impacts are not simply displaced to other parts of the world: this 

can only be achieved if responsible consumption (i.e. eating according to nutritional requirements) and a rebalancing 

of supply-chain value, which should favour producers over retailers, play notable roles in our future food system. 
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Individual Report Template 

 

Name: Anna Stygar 

Country: Finland 

Institution: Natural Resources Institute Finland (Luke) 

 

 

Background 

I have Ph.D. in Agricultural Sciences and I’m currently working as a research scientist at 
Natural Resources Institute Finland (Luke). I’m specializing in herd management and have  
experience in constructing decision support (optimization models) and monitoring tools 
(dynamic linear models) used for livestock animals as well as in precision livestock farming 
(for monitoring productivity, health and welfare in animal production). I have worked with 
projects concerning different animals (pigs, dairy cattle and beef) in different production 
conditions and countries (Poland, Denmark, Finland). My special competence is in 
constructing models for biological-economic characterization of pig production processes 
(e.g. models for economic and environmental improvement in fattening pigs, or value of 
mitigating infectious diseases). I have contributed to several EU-funded projects such as 
PROHEALTH (EU FP7) and ClearFarm (EU H2020).  

 

My main motivation for participation in the workshop was to connect with my peers and 
discuss about the future of the European Animal Production. During workshops I was 
expecting to hear what other scientist think about the future development of animal and 
compare it to my vision. It is obviously a good starting point for planning future research and 
building network for collaboration. 

 

 

Report 

Early Career Researcher 
Workshop 

European Animal 
Production: Envisioning 

the Future 

 

April 2021 

 



The aim of this report is to present your individual narrative/vision for Sustainable 
Animal Production in Europe, based on the discussion had in the workshop. 

Please answer the following questions in reporting the workshop activities 

In order to report on the workshop, choose one scenario, identify a specific challenge 
and focusing on that develop the backcasting from 2050 to 2020 in order to identify 
barriers, obstacles and possible actions.  

For this report I have chosen to discuss the scenario of an agriculture sector that produces 
net zero GHG emissions, with specific challenge - reducing the environmental impact of pig 
production. Below graphical illustration of backcasting exercise. 

 

 

In order to achieve net zero GHG emission from pig production several actions need to be 
considered. Firstly (in a few coming years), a set of policy instruments, market incentives as 
well as innovative technological and management solutions to shift pig farming toward 
circularity need to be identified. This can be done by brings together themultidisciplinary 
group of scientists with expertise in farming systems research, life cycle assessment, animal 
and crop science, applied economics and multi-actor research. The multidisciplinary 
research projects could collect and analyse data from different sources (e.g. interviews with 
farmers and feed suppliers and on-farm data collection on sustainability indicators) in order 
to provide the information on the most promising strategies to be tested in farming conditions 
(e.g. concerning feed efficiency) or modelled on virtual settings (e.g. bio-economic 
modelling). 

The improved integration of crop and pig production and utilisation of locally sourced low 
GHG-emission feed materials (including food waste) and improved management and 
technology solutions, leading to more widespread adoption of mixed crop-livestock farming 
systems, is expected to increase the resilience of farming systems (by 2030). Animal-based 
monitoring systems can guide decisions that improve sustainability and help to utilize big 
data, which may be particularly useful in large and intensive farms to significantly reduce 
occurrence of production diseases. Furthermore, technologies could be utilize to create a 
harmonized system of compulsory sustainable labelling of meat and dairy products (using 
blockchain method). 

Thanks to the inclusion of consumer-oriented approach, also possible changes towards more 
sustainable human diets containing less meat can be acknowledged in potential future 



scenarios (by 2040). The final goal of carbon neutrality can be achieved by supporting the 
“just transition” of agri-food sector towards climate-smarter practices. In order to secure 
livelihood in rural areas, policy frameworks that provide solutions, social protection and 
positive opportunities for agri-food workers with potential risks of job losses, need to be 
developed.     

 

 Which aspects of the scenario and backcasting exercise are more relevant in 
your discipline?  
In order to decrease the environmental footprint of pig production we need to have a 
holistic approach and study trade-offs and synergies between the three pillars of 
sustainability to provide working strategy for climate-smart farming. Therefore, I 
believe that all aspects of the scenario and backcasting are relevant to achieved the 
ultimate goal.   

 Which research needs emerged from the discussion that you consider relevant 
for your specific field of expertise? 

Future research should concentrate on 1) developing new technologies for animal-
based monitoring, 2) data processing from existing technologies for better utilization 
in decision making, 3) using data to provide intuitive labelling on product 
sustainability. 

 Which aspects of the scenario and backcasting exercise are more relevant in 
your country?  

In Finland attention is given to develop business concepts related to sustainability, 
especially development of new labelling schemes which could assist consumers with 
more conscious shopping decisions.  

 Which policies and strategies have been applied at national level in order to 
address the challenges identified in the workshop? 
In Finland, current climate policy is to reach carbon-neutral by 2035. This will be 
achieved by, among others, promoting circular economy and climate -friendly 
agriculture (efficient use of side streams, less food waste, moderate consumption of 
meat and milk products, decrease the occurrence of animal diseases).    
 

 Which strategies do you think your country could implement in the future? 
Presented strategies seems to be feasible to be implemented in most regions in 
Finland. However, availability of by or waste products in some regions of Finland 
might be low (due to low density of population), which might result in need to increase 
the use of locally produced protein sources (such as legumes). 

 

 

 

 



 
 

 

 

 

 

   

Individual Report Template 

 

Name:  Matthias Koesling 

Country:  Norway 

Institution:  Norwegian Institute of Bioeconomy Research (NIBIO) 

 

Background 
As a basis, I have a practical agricultural education, worked as a farm manager and manager 
for an extension service for organic farmers before I started as a researcher. The last years, I 
used life cycle analysis to evaluate today’s environmental impact of entire farms, mainly dairy 
farms. I like to elaborate solutions for farmers which are both environmental and economic 
better than today’s production. 

I thought that the workshop would be a good possibility to get known to other researchers, 
their working experiences, and the challenges they see for the future. In addition, it is nice to 
expand the network. 

 

Report 
Today, the self-sufficiency with food in Norway is about 36%1, when corrected for imported 
concentrates. Knowing that hunger is a worldwide problem, it will be important to increase 
the self-sufficiency with food in Norway within 2050. Animal husbandry can play an important 
role to reach this goal, but can also cause many environmental problems as shown by 
Steinfeld et al. (2006). 

The report will start with a description of important characteristics of food production in 
Norway and the possible place of animal husbandry in 2050 which takes into account the 
sustainable development goals (SDG) of the United Nations (2019). In the next step it will be 
described how todays agriculture can be developed to fulfil the desired animal production. 
This part will also include research needs and policy strategies to support the development. 

                                                
1 https://www.nibio.no/nyheter/ferske-tal-om-norsk-sjolvforsyning?locationfilter=true; accessed 
4.5.2021 
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The situation in Norway 
Norway differs from many other European countries because only 3.5% of the country is 
agricultural area2. Only a part of this area is fully cultivated land allows to grow food as grain, 
vegetables, and potatoes. This limits the possibility to produce enough food and is the 
reason for the low share of self-sufficiency.  

 

Scenario for animal husbandry in 2050 
To produce enough, high quality food and to reduce the dependency on imports, the priority 
must be to produce plant-based food on the fully cultivated land. Animal husbandry and the 
production of feed must be adapted to this goal. Because growing grain, vegetables and 
potatoes as food always results also in a share sorted out due to low quality and can be 
utilized as feed, this can be a feed source from area prioritised for food production. Using 
such grain will not be in competition with food-production, when used for poultry, pigs, or 
other animals. Also “food-waste” from consumers, restaurants, hotels, and the food industry 
should be used as feed rather than being trash or compost. Due to lower soil quality and 
climate conditions, on parts of the fully cultivated area, only grain with a lower quality can be 
grown, this grain is not possible to use as food, but good enough as feed. 

On areas with surface cultivated land, native grassland, and free rangeland as well as 
meadow as part of a needed crop rotation, only the use of animals can increase the 
production of food. Basing animal husbandry on these areas and food products with too low 
quality for food can “open” for an animal husbandry which relies on local conditions and link 
animal husbandry and the area. 

Animal-welfare and -health must be good to minimise the need of medication, especially the 
use of antibiotics. Today, the use of antibiotics is quite low comparable to other countries. 
This is an advantage which should be preserved in the future. 

 

Back-casting 

Economically 
Today’s agriculture in Norway is highly influenced by the framework of prices for inputs and 
products, investments, policy, and alternative employment. For economists, high salaries in 
other professions result in opportunity-costs and will result that more farmers terminate while 
the remaining farmers increase the farm area. 

The agricultural policy in Norway differs compared to EU-countries in several ways. An 
important difference are the yearly negotiations on prices for important agricultural products 
with the goal to give farmers a comparable income to other workers. Thus, these prices are 
generally higher than the price for these products in EU-countries, while the price for 
agricultural inputs is just slightly higher than in other countries. Under these economic 
conditions, it is profitable to use a higher share of inputs than in other EU-countries. A higher 
use of these inputs can on the other hand have negative effects on the environment, e.g. 
higher N-surplus, with an increased possibility for higher nitrogen leaching or emission of 
nitrous oxide. A higher share of concentrates for dairy cows can increase milk yield but 
substitute the use of home-grown silages and grazing, also grazing on free rangeland. 

Investments 
Capital goods are investments, done for a longer period. Barns are today often planned to be 
in use for a 25-year period. But from an economic and sustainable viewpoint, it is preferable 
if a barn as well as other farm buildings can be used for a much longer period. Related to the 
production of animals, the economic and environmental cost can be reduced if buildings are 

                                                
2 https://www.ssb.no/jord-skog-jakt-og-fiskeri/faktaside/jordbruk; accessed 4.5.2021. 

https://www.ssb.no/jord-skog-jakt-og-fiskeri/faktaside/jordbruk


used in a longer period (Koesling et al., 2015). They registered parts of barns which still were 
in use after nearly 120 years, while most barns were used up to 50 years. 

Machineries have a shorter live-span, but are used for more than the variable inputs, which 
are just bought to be used in a short time period. 

Most farmers with animals have goals with breeding and develop their herd over many 
decades. Thus, a herd on a farm will have a value for the farmer, much higher than the 
slaughter-value ever can indicate. 

For the animals, buildings and machinery, the farmer needs a long time perspective for 
planning how to develop the farm and to reduce risk (Flaten et al., 2005). 

Sustainability 
Most farmers are interested in a sustainable production, knowing well, that larger climate 
changes will increase the problems they will face in farming in the future. But, comparable to 
other environmental problems, climate change is a problem with “no borders”. For a farm 
(region or country) which produces with high economic profit, causing environmental 
pollution, this is an externalisation of problems (Dahlman, 1979). On the other hand, a more 
environmental production on a farm (region or country) will not necessarily improve the 
economic outcome. This is a social dilemma, showing that a pure marked economy can not 
solve such externalisation problems and that a farmer who is forced to adapt to legislation 
and the economic framework, will (under given conditions) not receive any pay-off for 
improving the production on the farm to be more sustainable than required. 

Despite farmers interest in a sustainable production, it is difficult for them to know how much 
climate gases are linked to the production on their own farm. The number of models which 
exist are increasing (Baldini et al., 2017; Nemecek and Erzinger, 2005), but still most of them 
can only be used by researchers or larger companies (Capaccio et al., 2019). Fortunately, 
there are initiatives, which result in solutions, allowing farmers to use on farm data and to 
calculate the climate footprint for their own production (Klimasmart Landbruk, 2020). 

International responsibility 
While free trade still is perceived to enable “lower prices for consumers, increased exports, 
benefits from economies of scale and a greater choice of goods” (Pettinger, 2019), rich 
countries importing food, produced in poor countries, can result in more starvation in the poor 
countries and more transport, causing more climate pollutions and thus counteract the SDS’s 
(United Nations, 2019). An increased self-sufficiency and a fair trade (Moore, 2004) for 
imported food, as well as for other products, can contribute to a more social responsible and 
environmental friendly food supply. 

Education 
In the market economy, consumers have a central position, sometimes perceived that “the 
customer is always right”, sometimes questioned (Sorell, 1994). Today’s consumer demand 
different qualities of a product, products shall be sustainable produced, hold high quality, 
food shall be nutritious and healthy (Grunert, 2005) or just cheap. 

By advertisement, producers try to convince consumers why they should by a special 
product, usual with the goal to increase the sale of their own product and thus their profit. 
Thus, it can be questioned if education should be used to allow people to take choices little 
affected by advertisement and how their consumption affects the sustainability of animal 
husbandry in their region, their country and on a global scale. It has to be answered, what a 
healthy, sustainable feed-plate is, depending on local and regional conditions. Consumers 
have also to learn their responsibility of their contribution to food-waste (Cederberg et al., 
2011) and that a reduction of food-waste can be good for their own economy, to contribute 
both to fulfil more SDG’s and to reduce climate gases. 

For farmers it is essential that they get a high-quality agronomic education and the possibility 
for lifelong, further education. While more and more farmers quit farming and some 
remaining grow in size, there are still small-scale farms. These small-scale farms can be 



owned by people with high, but not necessarily agronomic education, which can lead to the 
problem that decisions are not taken on a good agronomic basis or that sales personnel are 
asked about which fertiliser or pesticide to use or which machinery to buy. 

A decreasing number of farmers leads also to the social problem of more isolation among the 
remaining farmers. 

 

Research and research needs 
Independent, published financed and interdisciplinary research can help to find solutions for 
most of the problems mentioned before. This can also grant that the results can get easily 
accessible. Interdisciplinary research includes both different fields within agriculture, but also 
fields as social sciences, consumer nutrition and health, policy, and economy. 

For financing science, it should be questioned if projects with the goal of a more sustainable 
production and reduced use of inputs (as less machinery, less pesticides, less transport, less 
traded fertilisers) should get exemption from the (often existing) demand of industrial co-
funding of projects because the industry usually cannot have any interest to solutions which 
result in less use of industrial produced goods. Sometimes there can be sustainable 
solutions which are based on knowledge, low input and low cost, while another approach 
uses knowledge, high technology and demands investments, which often is only preferable 
and profitable for large-scale production. 

A discussion, both within researchers and the public, and openness are needed, whether 
researchers focus on and present best solutions for the farm, for the consumer, for the 
industry or for the society. And if these solutions are in regard of an economic, social, or 
environmental approach. A different focus can cause different solutions. 

In the future the farms will have to produce more than food, wool and other materials (e.g. 
leather, linen and wood). It will be more focus on the possibility to produce energy, carbon 
neutrality and sequestration, habitat for wild animals and insects, water and landscape 
conservation, and other public goods.  

Researchers have to elaborate how to find the best environmental and economic solution for 
each farm based on the local conditions. Many questions have still to be answered. Here 
some of them:  

On the farm: 
Can free rangeland contribute to carbon sequestration and as feed for animals without 
demanding area which can be used for food production? How can the emission of climate 
gases be reduced, and carbon sequestrated? What is the actual GWP of today’s production 
on a farm and what are pathways to reduce them? How will carbon taxes (for emissions) and 
payments (for sequestration) influence the profitability on farms? Are high yielding cows the 
best solution in regard of low methane emissions or can low yielding cows be a good solution 
when only fee with lower quality is available and where free rangeland can be used as feed? 

Climate change: 
Is todays calculation of climate gases (IPCC, 2019) representing the impact on climate 
warming or should it be replaced by a calculation like GWP* (Lynch et al., 2020) which 
reduces the impact from methane as long as its emission is stable or reduced? 

Besides the topics mentioned, both researchers and politicians have to be open for new 
arising problems to solve them. 

Policy 
It should be an open discussion about the goals for the policy and the policy instruments 
used. Due to the production on their farms, farmers are linking production, environment, 
landscape, family, and their economy. For their planning they need a long-time predictability, 
about future needs for food and other products. Usually, it is possible to import food with a 



cheaper price than for a comparable product in Norway. Often it is not possible for the 
consumer to know if (at least part of) the higher price is a result of lower restrictions in use of 
pesticides, antibiotics, and lower environmental requirements in the land of origin. 

 

Norwegian farming and animal husbandry have many advantages to produce high quality 
food, to contribute to the cultural landscape. And research can help to improve these positive 
effects. 
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Individual Report Template 

 

Name: Kate Keogh 

Country: Ireland 

Institution: Teagasc 

 

Background 

Please describe briefly your background and interest in participating in the workshop 

My primary degree is in Natural Science, specialising in Biochemistry with Structural Biology 
and my PhD was related to understanding the molecular and physiological control of a feed 
efficiency trait in cattle known as compensatory growth. I have since undertaken two 
separate Post-doctoral research positions in the areas of genetics and genomics of feed 
efficiency and reproductive efficiency traits in cattle.  My interest in participating in the 
workshop was in relation to understanding the process of developing future policies for 
implementation in animal science related research and to broaden my horizons in relation to 
varying animal research issues across different countries/settings.  

 

Report 

The aim of this report is to present your individual narrative/vision for Sustainable Animal 
Production in Europe, based on the discussion had in the workshop. 

Please answer the following questions in reporting the workshop activities 

In order to report on the workshop, choose one scenario, identify a specific challenge and 
focusing on that develop the backcasting from 2050 to 2020 in order to identify barriers, 
obstacles and possible actions.  

Scenario: reduce harmful pollution including GHG emissions and maintain animal welfare. 
Which aspects of the scenario and backcasting exercise are more relevant in your 
discipline?  
Response: targeted breeding is the most relevant to my discipline of animal functional 
genomics and genetics. Through a combination of increased efficiency of production and 
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reduction in harmful pollution, farming systems may become more economically and 
environmentally sustainable, whilst also becoming more acceptable by society. Targeted 
breeding of ruminants, in particular cattle that are known to contribute to methane production 
whilst also simultaneously breeding cattle that are more feed efficient would contribute to a 
reduction in methane and slurry produced in cattle production systems. Breeding cattle that 
are better able to convert the feed they consume into animal protein products for human 
consumption would also require less arable land and input feed for the animal. This would 
contribute to economic and societal sustainability through providing smaller farms the 
opportunity to continue contributing to animal production. The retention of animal production 
within smaller farm enterprises would also allow for more transparency between producers 
and consumers, which may not be viable if farm enterprises become much larger with fewer 
enterprises due to so-called ‘factory farms’. Consumers would be more aware of cost of 
production versus retail price, which through the maintenance of smaller farm enterprises 
would allow prices not to increase drastically, as may occur if only much larger animal 
production settings were financially viable. It is also important that consumer perception of 
animal production be realised. For example in some instances consumers have the 
perception that animals are housed indoors throughout the year, when in a lot of instances 
this is not the case. Consumers are becoming more interested in animal welfare, thus it is 
important that consumers are educated at school level in relation to animal production in 
order to provide clear information in relation to animal welfare in animal production settings.  
 
Which research needs emerged from the discussion that you consider relevant for 
your specific field of expertise? 
Response: The identification of genomic regions contributing to feed efficiency and methane 
production in cattle that can be used in genomic selection processes to breed cattle that are 
more feed efficient and that produce less methane. There is also a need to determine 
specific management systems which may also contribute to enhanced feed efficiency or 
reduced methane production. For example the use of bioactives or feed-additives to the diet 
which may augment methane production and contribute to environmental sustainability. It is 
also important that consumers become more aware of how animal products are produced so 
that the importance of animal welfare in production systems is truly conveyed to society. 
 
Which aspects of the scenario and backcasting exercise are more relevant in your 
country?  
Response: In Ireland, the largest contributor to GHG emissions is through agricultural 
settings, in particular ruminant production (sheep and cattle) are large contributors to these 
emissions. Breeding cattle that produce less methane and slurry would contribute to a 
reduction in these emissions. The identification of animals that are better able to convert the 
feed they consume into saleable animal products for human consumption within arable land 
confines would greatly contribute to not only a reduction in methane production but also 
contribute to an increase in farm enterprise profitability. Due to low farm income from smaller 
cattle farms in Ireland, the ability to increase profitability through breeding more feed efficient 
cattle would increase profitability and contribute to economic sustainability of these farms. 
Additionally the sustainability of smaller farms is also important for the wider sustainability of 
rural settings throughout Ireland, with their continuation also contributing to societal 
sustainability. Consumer perception is also hugely important, with Irish consumers reducing 
consumption of animal products due to mis-information regarding animal welfare and 
production practises as well as concerns related to the large contribution of GHG emissions 
from agriculture. Thus, greater transparency between producers and consumers is required 
as well as education to consumers in relation to animal production practises and the 
importance of animal welfare.  
 

Which policies and strategies have been applied at national level in order to address 
the challenges identified in the workshop? 
Response: The Irish Government’s Food Wise 2025 strategy sets out targets for the Irish 
Agriculture sector by the year 2025, stating the requirement for improved viability and 



profitability with a clear focus on competitiveness. Beef production is listed as one of the key 
drivers of this projected growth, where there is an opportunity to increase output due to the 
growing global population, however a weakness is the currently low profitability of the sector. 
However, as discussed in the workshop feed costs are high in cattle production systems and 
this feed must be provided within the arable land confines that are currently available. Thus, 
breeding cattle that are more feed efficient would not only lead to increased profitability within 
the sector but it would also allow Ireland to maintain its current position as a significant 
exporter of sustainably produced high quality beef in the world. Additionally the use of 
genomic technologies and data analysis for the further improvement in animal breeding and 
genetics research activities is highlighted within the Irish Government’s strategy. Furthermore 
the Teagasc Technology Foresight Report highlights technologies related to plant and animal 
genomics as a priority research area and the requirement to use these technologies to 
identify the genetic drivers of cattle with beneficial traits including feed efficiency and reduced 
environmental impact, which can be utilised in genomic selection breeding programs. 
 
Which strategies do you think your country could implement in the future? 
Response: Through the continued examination of the underlying biology governing 
important traits, cattle that are more economically efficient and environmentally friendly to 
produce may be bred contributing to economic and environmental sustainability. This would 
also impact society through continued rural sustainability. Another strategy would be to fund 
further investigation into the use of feed additives for example to augment methane 
production in cattle such as those identified in seaweeds. Finally the use of bio-digesters in 
the production of energy from waste products could also be examined to contribute to 
environmental sustainability. 

 

 

 



 
 

 

 

 

 

   

Individual Report Template 

 

Name: Michael Aldridge 

Country: the Netherlands 

Institution: Wageningen University and Research 

 

Background 

I completed my PhD on the quantitative genetic improvement of Australian meat goats in 2017, 
and moved to the Netherlands after my thesis submission. I have since been working at 
Wageningen University and Research as a genetics researcher. Most of my work is related to 
genomic prediction and improving the efficiency and accuracy of various processes, with a 
focus on methane, animal welfare, and other novel traits. I had a number of reasons for 
participating in the workshop. My first intention was to develop a better understanding of what 
Europe considers are the challenges that animal production faces in the future. My main 
objective though was to network with other young scientists. To try and then find some 
opportunities for us to come together in the future and develop new projects that could address 
the issues identified in the workshop. Preferably this would have a multidisciplinary aspect, as 
I have enjoyed working on EU projects that brought together geneticists, nutritionists, and 
economists. 

 

Report 

During the workshop I was working with the group on “Mainstream, large scale, high-tech, 
conventional livestock production” which developed into “Linking livestock production to the 
local area”. While I agreed with many aspects of the narrative we developed together, it was 
not my interpretation of the future, but I have included many of those aspects in my following 
narrative. 

My individual narrative 

In this scenario land use is optimized but balanced between agriculture (and other industries), 
society, and very importantly nature. To reduce our environmental footprint hubs of food 
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production will be developed, here livestock production will be intensified but not at the cost of 
animal welfare. These animal productions areas will develop around feed production areas, 
and by-products of human food crops. With centralization this will facilitate greater 
environmental and government oversight, and for easier ways of implementing mitigation 
strategies (for example collecting and treatment of animal effluent at a regional level). Reliance 
on importation of feed protein will be reduced and local alternatives will be incentivised.  

 

With ever improving technology and a cheaper data collection we will see more smart farms. 
Not only will this data help farmers to make decisions but it will facilitate research which will 
further improve efficiency. With more novel traits and fixed effects measured, animal 
geneticists, nutritionists, and animal health researchers will continue to move the industry 
forward with tailored solutions for farms (or regions), and not a one solution for all. Animal 
production, or traditional agriculture should not be subsidised as it fosters inefficiencies. 
Subsidies should be provided for desired changes in practice where the market is not effective 
(for example: societal where shoppers are still not paying extra for free-range eggs, or 
environmental outcomes such as limiting nitrogen production). With a move to larger and more 
efficient farms, this does not mean the end of small holder farms, for they will play an important 
role in land conservation. Small holders will still have animal production but they will be 
supported in rewilding their land, with carbon credits provided for sequestering and payments 
for wildlife corridors. While we should strive for a net-zero greenhouse gas target, this should 
be at the industry level not the farm level, this gives the smaller farmers an opportunity to offset 
the large producers but there needs to be a fair method of payment for this (and large farms 
still need to implement methods of reducing greenhouse gas emissions). 

 

Backcasting 

I have identified the following challenge from my scenario “Make commercial farm data 
available for researchers.” I found this a specific challenge from the section on improving 
technology and collection of data for smart farms which would be useful for researchers.  

 

 



Which aspects of the scenario and backcasting exercise are more relevant in your 
discipline?  

As a quantitative geneticist the scenario I envision has most relevance to the intensifying 
animal production, which will allow for faster rates of genetic gain. This will come with the 
additional data collected but also the cost point for genotyping will further improve. The 
facilitation of recording new traits and fixed effects will also improve the accuracy of our models 
and better selection indices. Others in my field would also benefit from the small holder farms 
for conservation of local and historic breeds, and for the wildlife geneticists they would be 
strong supporters of rewilding allowing for an increase in habitat for vulnerable populations. 

From the backcasting exercise, this would be a game changer. If large scale data recording 
from farmers across Europe were available we could do some amazing things. I think the first 
step in identifying useful data is relevant to geneticists, and with our knowledge of working with 
large data sets could contribute to the development of methods for data joining and sharing. 
We already face issues with the data privacy laws and it is a real roadblock for research 
causing time delays and compromises.  

 

Which research needs emerged from the discussion that you consider relevant for 
your specific field of expertise? 

During the discussion as a group the most obvious research need was data and linking other 
fields to our research. The digital twin was mentioned a lot and this is only just starting to get 
traction in animal breeding. I think digital twins and other types farm modelling should be further 
explored. Novel traits for methane and nitrogen were also of interest for me and of high 
relevance to geneticists. 

 

Which aspects of the scenario and backcasting exercise are more relevant in your 
country?  

I have lived in the Netherlands now for four years and the aspects of intensive farms, 
greenhouse gas mitigation, nitrogen limits, and rewilding are the most relevant. Coming from 
Australia my thoughts on large intensive farms would bring to mind feedlots and broadacre 
cropping. In the Netherlands large farms are a different scale and highly automated, after 
travelling Europe I think more countries should adopt some of these lessons. So many aspects 
of life in the Netherlands now focuses on methane and nitrogen, with farmer protests, daily 
news, local funding sources for research, university themes for the future. The Netherlands is 
a small and densely populated country however there are efforts for turning low production 
areas back to nature. However as an outsider this process is very slow, not coordinated, and 
perhaps too little too late. 

 

For the backcasting I think the most relevant aspects at a national level is the internet 
infrastructure. While the internet in the Netherlands is of very high quality and reasonable 
prices, farmers are still left behind the curve. Often relying on wireless internet from 3G towers, 
and when farms are connected with a physical line, the service to important areas where data 
would be collected (such as barns) is still limited. The other issue at the national level is 
definitely the data privacy, while it does protect people, it inhibits business and research even 
when there is limited or no risk. 

 

 

 

 



Which policies and strategies have been applied at national level in order to address 
the challenges identified in the workshop? 

The main policy and strategy that I am aware of is the Klimaatenveloppe (Climate envelope). 
A Dutch government initiative which aims to see a 50% reduction compared to 1990 in 
greenhouse gas emissions by 2030 and 95% by 2050. This includes targeted research 
packages for each industry and field. Personally I work on a number of climate envelope 
projects related to developing methane traits and modelling. From success of this initiative, 
nitrogen is being added too. During the workshop we also had some interesting discussions 
on pathogens and animal health, a controversial policy recently has been in relation to bird-
flu, farmers and owners of backyard chickens were ordered to euthanize flocks. This has 
been especially difficult for small holders. Perhaps when implementing some of the housing 
strategies we discussed during the workshop we need to consider these health concerns and 
the spread via wild animals. I don’t know of any other policies related to what we discussed 
but that could be a language barrier that I have just not picked them up as they don’t make it 
to the English news or my social interactions. 

 

Which strategies do you think your country could implement in the future? 

If I’m honest I think the Netherlands could and should implement almost all of the strategies, 
not just from my narrative but from the entire workshop. That is probably not realistic, at least 
not at the time scale of 30 years. Instead I think the strategies for major issues, the easy to 
implement strategies, and strategies that we kept coming back to in our discussions, should 
be the starting point. I think that starting point is research into what incentives the government 
should provide for changes in land use and consumer habits. Research into balancing and 
optimizing land between food, feed, animal production and nature. The reason why I don’t have 
greenhouse gas mitigation first, is because strategies are already being implemented, but I 
see it as the most important issue so an effort should be made to implement the other difficult 
strategies such as localizing production and carbon capturing. Finally I think a very important 
strategy that could be implemented is sourcing more local protein but not at the cost of 
removing human food crops. 

 

 

 

 



 
 

 

 

 

 

   

Individual Report Template 

 

Name: Sandra Lobón 

Country: Spain 

Institution: Agrifood Research and Technology Center of Aragón (CITA) 

 

 

Background 

My experience is almost all focused in Ruminant production. I developed my PhD studying 
different feeding systems comparing grazing with indoor systems and the inclusion of 
condensed tannins a secondary compound of plants.  

After that I´ve worked in two national projects, one related to the inclusion of Sainfoin, an 
interesting legume, and the other one related to the replacement of soybean by field pea in the 
concentrates in order to reduce the soybean dependency. 

I have also been working in international projects focused in the efficiency and resilience of 
cattle, the Gentore project, and recently also in ovine, the Adaptherd project, in which I have a 
postdoctoral contract. 

To sum up I´ve worked especially in productive trials and study also the meat quality, therefore 
I´ve worked with animals and recently I´ve worked in projects focused on the adaption of 
climate change working also with farmers to study their perception. 

 

Report 

The aim of this report is to present your individual narrative/vision for Sustainable Animal 
Production in Europe, based on the discussion had in the workshop. 

Please answer the following questions in reporting the workshop activities 

In order to report on the workshop, choose one scenario, identify a specific challenge and 
focusing on that develop the backcasting from 2050 to 2020 in order to identify barriers, 
obstacles and possible actions.  
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 Which aspects of the scenario and backcasting exercise are more relevant in your 
discipline?  
The alternative feed, including some plants that contain secondary compounds, like 
tannins, to decrease the methane production. 

 Which research needs emerged from the discussion that you consider relevant for 
your specific field of expertise? 
The extensive systems and the efficient land use, promoting the circularity and take 
advantage of all resources available in the region. 

 Which aspects of the scenario and backcasting exercise are more relevant in your 
country?  
All aspects that help to do more sustainable the livestock sector, promoting extensive 
systems, high quality products (helathier) and the incorporationg of young farmers.  

 Which policies and strategies have been applied at national level in order to address 
the challenges identified in the workshop? 
Since Spain joined the European Union in 1986, the CAP has undergone several 
major reforms, moving from enhancing on-farm fattening with the 1992 ‘MacSharry 
reform’, decoupling subsidies from production and supporting rural and 
disadvantaged areas in the 2003 Mid-Term and 2009 ‘Health Check’ to ultimately 
focus on global and integrated approaches that sought building rural development, 
specific support for young farmers and the ecological component of agriculture in the 
2013. However, this reforms has not be applied successfully, as the main problem in 
Spain (regarding ruminant productions) is the lack of succession. 

 Which strategies do you think your country could implement in the future? 
I think that the efficient land use could be implemented in the future easily. The key is 
develop and promote the mixed crop-livestock. The benefits that crop-livestock 
interaction can offer are soil fertility, biological regulation of pests and diseases, and 
sustainability of the farming system, besides of the biodiversity conservation. In 
aditrion of the combination with other crops, animal can use also the land under de 
solar panels, that are a good option to obtain energy, however they need a lot of ha 
and the farmer loose some places that they usually use with ruminant to graze. 

 

 

 

 

 



 
 

 

 

 

 

   

Individual Report Template 

 

Name: Jakob Leskovec 

Country: Slovenia 

Institution: Department of Animal Science, Biotechnical Faculty, University of 
Ljubljana, Slovenia 

 

Background 

I am a teaching assistant on the faculty where I teach subjects of cattle production and 
alternative farming practices in Animal production. I have done my PhD in Animal Nutrition, 
where I got an insight of natural additives as a potential additives to improve antioxidative 
defence systems and other parameters. I think that a workshop was a great opportunity to 
widen social network in the field, and got other opinions and tools to implement in our 
professional and personal life. 

 

Report 

 

Animal production in Europe is in front of some major changes and adaptations, since it is 
well known that it need many natural resources from land, water, and plants, which could be 
otherwise use by humans directly. Animal production, especially ruminants, also produce a 
lot of greenhouse gas emissions, which we need to lower as much as possible. 

On the other hand animal production, especially ruminants, have many advantages from 
pure plant based food production. With ruminants we can use natural resources such as 
grasslands, which would otherwise deteriorate. With farming we also preserve cultural 
landscape, which cannot be done in any other way than with ruminants. 

Backstaging exercise gave me an opportunity to further think and develop the ideas of small 
farming scenarios, where we made the plan to adapt small farms to goals of future farming. 
The same applies to Slovenia, which had a lot of small farms, which will need to adapt to 
new environmental goals in near future. Furthermore, Slovenia has very little arable land, 
and many marginal lands such as grasslands and pastures, which are in terms of maintain 
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the function the least desirable, since they have limited usage, and can be used almost 
exclusively for ruminants. 

Therefore farms in Slovenia are very vulnerable to new environmental politics, since they are 
very small; therefore there is not many resources available on average farm for adaptations. 
Furthermore, the land structure prevent efficient plant production, so farms will be forced to 
adapt animal production to future needs and politics. 

In my opinion Slovenia has some policies and strategies to help small vulnerable farms, but 
since we are a tiny country, we do not have political power to implement some of our ideas 
on EU level. Especially for small, less powerful countries in terms of farming importance, it 
will be a very hard task to adapt to all the requirements with some new politics in Animal 
production. 

Therefore a research on various field in Animal production could be beneficial for a Slovene 
farmer. We need to improve efficiency of utilisation of natural resources in small farms, which 
are in many cases worse than bigger farms. We also need to assure profitable systems in 
small farms, which need to be researched and implement some financial help for developing 
new products/system in small scale farms, which are present in some European countries. If 
these strategies will not be implemented in near future, there is a possibility that farms in 
Slovenia could suffer great losses. 

 

 



 
 

 

 

 

 

   

Individual Report  

 

Name: Stine Samsonstuen 

Country: Norway 

Institution: Norwegian University of Life Sciences 

 

Background 

During my PhD degree on whole-farm modelling of GHG emissions from beef cattle, I have 
developed a genuine interest in the sustainability of food production systems. The complexity 
of single farms and the entire food system makes decisions regarding environmental impact 
and sustainability challenging. Decisions to improve efficiency in one part of the production 
chain or improvement in one aspect of sustainability might cause a lover overall 
sustainability. The complexity of the systems implies that evaluation of the sustainability of 
national production systems requires knowledge of external systems.    

My prior experience in whole-farm modelling and current project regarding the sustainability 
of Norwegian livestock production (LIVESTOCK) evaluates animal production from a national 
perspective using both LCA and economic models. Participation in the ERA-NET SusAn 
Early Career Researcher Workshop provides the opportunity for a wider perspective of 
sustainability issues across national borders. Countries and regions have different resources, 
strengths, and challenges regarding livestock production. Attending a workshop together with 
researchers from countries across Europe provides an arena for networking in addition to the 
exchange of in-depth knowledge of national resource base, production systems, and local 
challenges. Thus, providing a foundation for improving the entire sustainability of European 
animal production. 
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Report “Exploring an alternative food system founded primarily on low input, small-
scale and geographically suitable farming options” 

Given the intensification of agricultural production due to increased global population and the 

market situation and the considerable challenge of reversing the climate change in the 21st 

century, this “future food system” scenario is designed to reverse the industrialization and 

increased specialization of agriculture towards a greater focus on circularity, utilizing local 

resources, animal health, and biodiversity through an integrated crop-livestock production. 

Such approach may come at the cost of productivity due to the reduction of nutrient inputs in 

the production system, while locally adapted agronomical practices could enhance the 

outputs from the production systems. 

 Optimal management of agricultural land and resources is an important factor given 

the risk of reducing productivity in a low-input food system in combination with an increased 

world population. Genotype x environment interaction would be of great importance as some 

livestock breeds are better suited for certain terrains, climates, and feeding regimes than 

others e.g. areas with food crops potentially have a different livestock production and feeding 

regime than areas only suitable for forage production. Thus, the type of livestock production 

and choice of breed will be considered carefully for each specific region and case. Breeds 

selected for high yields and high growth rates may be redundant in a low-input system, 

whereas local breeds may be better adapted to the local environment a low-input production 

system with alternative feed resources such as co-products from the production of food for 

direct human consumption. A regional adapted production allows for a more diverse 

production system with lower stocking rates, which will provide benefits for both animal 

health and welfare, soil health and influence the use of antibiotics. The use of antibiotics will 

be similar to the current situation in Norway where it is only used therapeutically. Other 

measures such as improved management strategies, clean barns, sanitizing, and breeding 

for better health status will also reduce the need for antibiotics. The agricultural land will 

benefit from a more integrated crop-livestock production where the animal manure will be 

used as fertilizer to improve soil health and crop productivity, whereas crop rotation with 

temporary grassland and legumes improves soil health in addition to reducing the need for 

synthetic fertilizer. Certain legumes, such as clovers have been shown to reduce the carbon 

footprint of ruminant production systems due to the fixation of nitrogen from the atmosphere. 

Multispecies swards will also provide a positive effect on biodiversity both above- and below-

ground. In addition to improving soil carbon, the use of catch crops and plants with deep 

rooting systems will reduce the need for synthetic fertilizer and provide natural resistant to 

flood risks.  

In a mixed farming system, circularity will be possible both within farms and across farms 

with the scale-dependent on the region and the farms within the area. Optimal land 

management is the key in a low-input production system. The co-products and residues from 

the production of arable crops will be used as inputs in the livestock production, whereas the 

animal manure will improve soil quality. Focus on circularity at different scales; on-farm 

circularity, across-farm circularity, and system-level circularity will ensure optimized nutrient 

cycling, biomass for food and feed, and possible energy production while improving how the 

farm and farmland serve the food system. This could include primary producers working 

together at local and regional scales to produce feed for livestock and reduce the 

dependency on imported feeds.  

Marginal areas will be used for grazing, thereby reducing the food-feed competition, and 

reducing the dependency of arable land for producing feed for ruminant production during 



summer. Grazing also provides ecosystem services such as maintaining the cultural 

landscape and are positive for both biodiversity and albedo. Agroforestry practices could 

increase revenue through timber production and planting of new forest for production 

purposes will contribute to greater carbon sequestration. Trees such as spruce might 

contribute to future feed production as the sugar from spruce can be used in the production 

of yeast which can replace imported protein in the livestock production, thereby including 

forestry in a circular agricultural production system.  

Reconnection of the food production chain and the consumers will be improved both 

through greater local food production and increased transparency and communication from 

the food production chain. Farmers will receive a greater share of the cost of food production, 

facilitating innovations on-farm. The increased focus on locally produced foods and the 

awareness of where food come from will increase the importance of labeling and information 

while improving the entire production chain and utilizing food waste to a greater extent.  

The future food system scenario might have unintended consequences for the global 

food system that would need to be planed for due to influence of the production intensity and 

the location of livestock production based on the regional resources. This may influence both 

the logistic within and between regions and the total output from the food system. Reducing 

greenhouse gas emissions and other losses to the nature should be considered as a global 

issue rather than a local issue to make sure that the environmental impacts are not displaced 

to other parts of the world.  

 

Questions 

• Which aspects of the scenario and backcasting exercise are more relevant in your 
discipline?  

The aspects of mitigating greenhouse gas emissions at farm-level are most 
relevant in my discipline.  

• Which research needs emerged from the discussion that you consider relevant for 
your specific field of expertise? 

o The need for systems thinking and a holistic approach to make sure that there 
are overall benefits of improvements in one part of the system  

• Which aspects of the scenario and backcasting exercise are more relevant in your 
country?  

o The aspects of small, low-input production systems are more relevant in my 
country as we have quite small farms due to limited resources located within 
the same geographical regions 

• Which policies and strategies have been applied at national level in order to address 
the challenges identified in the workshop? 

o Subsidies and strategies to make sure that the integrated, small-scale 
production system is beneficial for the farmers. At this point, the intensified 
production is more beneficial from an economical point of view, which 
increases the intensification of the food production systems with larger and 
more specialized farms.  

• Which strategies do you think your country could implement in the future? 
o Subsidies for integrated crop-livestock production. Subsidies for crop rotation 

with grass/legumes and multispecies swards. Better prize for milk quality 
rather than quantity which promotes a lower yield and use of a low-input diet. 
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Individual Report Template 

 

Name: Paulo Eduardo Sichetti Munekata 

Country: Spain 

Institution: Meat Technology Center of Galicia 

 

Background 

I am Food Engineer with PhD in the Science of Food Engineering from the University of São 
Paulo (Brazil). Currently, I am working in the Department of Projects in the Meat Technology 
Center of Galicia (CTC; Ourense - Spain). I have been developing research in the sustainable 
production of meat, reutilization of agri-food industry residues as source of functional 
ingredients for meat products, and the use of non-thermal and environmentally friendly 
extracting and processing technologies to produce food and ingredients. One of the projects 
that I have been involved with in the last years was the ECOLAMB project (funded by ERA-
NET SusAn 2016/48 (PCIN-2017-053)). This project aimed to explore the sustainable 
production of lamb meat and evaluate the effects in terms of ecological footprint, animal 
welfare, and nutrition value of lamb meat. The role of CT in this proposal was the 
characterization of the relation between sustainable practices and meat quality and stability 
(physic-chemical, nutritional, microbiological, and sensorial aspects). 

Due to my background in the research of meat products, using the circularity concept and my 
recent activities in a project exploring the sustainable meat production, my main interest in 
participating in the workshop were acquire, share and generate knowledge, expand my current 
network and also actively collaborate in further initiatives and studies led by me or experts 
about the sustainable production of meat that will be directly or indirectly derived from this 
great event. My professional goal is to achieve excellence in the development of actions at the 
international level that considers sustainability as a vital part of the meat productive chain.  
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Report 

 

Human activities have been modifying the environment in its favor. History proves that human 
civilization uses natural resources to survive and, in more recent times, to preserve and 
improve our way of living. However, a major impact in the environment has been produced 
from the essential activity of producing food, especially fresh meat. Considering the current 
situation and practices in animal production in Europe, this narrative aims to provide a future 
sustainable view of meat production system. 

The current meat chain in Europe is composed of several producers of different levels: 
from small backyard farmers to large scall industrial companies. However, the market is 
populated by meat produced from large scale companies while small producers produce 
animals to attend local and regional markets. The small-scale producers have a central role in 
the generation of knowledge to improve the current European meat production system towards 
a more sustainable activity. 

The entire meat chain will be tailored to achieve a finely adjusted and dynamic balance 
among each one of the factors that affect the meat production system. The production of 
animal feed is dependent of proper soil management, pest control, and weather monitoring. 
An integrated approach to collectively produce data and tailored information at local level will 
be achieved. The investment in technology to assist in the correct use of fertilizers and soil 
nutrients will facilitate the management of soil and avoid the excessive use of fertilizers. 
Moreover, the reutilization of manure and farm residues can be exchanged between local 
producers of crops and animals. Ideal indicators to track the production and losses, correlation 
with main factors and mitigation of losses while ensuring minimum production for the demand 
in a period of the year will be fully understood and available among producers to assist them. 

Ensuring animal feed, fresh water, and proper soil are some of the prerequisites for 
sustainable meat production in Europe. Animal feeding will be modulated to integrate the most 
sustainable sources of nutrients. The selection of feed components, especially proteins, will 
fulfill the requirements of animal age and breed to achieve maximum production yields with 
minimal impact in the environment. The use of fresh water will be adjusted considering season, 
drought, and animal age. Preserving the natural water sources and wise sharing of stocked 
water for drought periods will be a common action among producers. Providing the necessary 
attention to animal needs and health attention are also crucial factors that must be fulfilled by 
producers. These aspects can be integrated in the strategic management of residues from 
agri-food industries by collecting and properly treating these side streams rich in nutrients and 
functional ingredients to be used in animal feeding. The concept of functional food (usually 
discussed in terms of human health) will be expanded, and widely adopted by farmers that will 
incorporate extracts or isolated compounds with health-promoting effects in the feeding. 
Compounds with antimicrobial activity, prebiotic activity, and immunomodulatory effect will be 
used and will effectively reduce the antibiotics will be restricted to medical-related situations. 

An intrinsic factor of the meat production is the choice of breed prior to starting the 
production of animals. Breeds will be selected in terms of its natural and adaptative potential 
for each region. Local breeds will be better preserved and inserted in the commercialization 
routes similarly to commercial breeds in the refrigerated shelves of supermarkets. This action 
will also be extended to the local preservation of traditions, practices, and cultural heritage 
among small producers.  

However, it is not possible to envision this future without considering the role of 
consumers. The concepts, preferences, and daily routine will be considered. Convenient, tasty, 
nutritious, and healthy meat will be consumed from animals raised in sustainable. A higher 
level of general consumer awareness about sustainability will be achieved. The majority of 
consumers will understand the importance of sustainable actions in the production of meat. in 
order to achieve this desirable condition, the flow of information will be gradually improved to 
be multidirectional and transparent among each stakeholder of the meat chain. This 
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information will be effectively communicated to consumers by means of informative 
announcements, free access to reliable and scientific knowledge, and fully implementation of 
effective traceability tools. In this sense, the commercialization and economic health of meat 
system will also be achieved with the aforementioned actions. 

All these actions will be supported, stimulated, and enforced by legal mechanisms that will 
provide the necessary actions to produce sustainable meat and transparency to consumers. 
Lawmakers and regulatory bodies will be effectively inspecting and applying the necessary 
corrective measures. The requirements for sustainable production in all stages of the 
productive systems will have to be fulfilled like the current legal obligations for meat 
commercialization. The gradual creation of new regulations and amendments to the current 
ones are necessary to make the process smoothy as possible and identify the challenges 
derived from these changes. 

 

 Which aspects of the scenario and back-casting exercise are more relevant in your 
discipline? 
The concept of One health and the correct management of animal welfare and health 
are particularly important for my field (Food Science). The necessity to ensure that 
meat is safe for consumption and also has the expected sensory characteristics when 
prepared at home or in commercial establishments are crucial requirements to 
preserve the economic health and social value of all stakeholders of the meat chain. 
 

 Which research needs emerged from the discussion that you consider relevant for your 
specific field of expertise? 
Development of alternative strategies to reduce antibiotic use in animal production. For 
the reason explained in the previous question. 
 

 Which aspects of the scenario and back-casting exercise are more relevant in your 
country?  
The preservation of natural biodiversity in animal production is a major aspect 
considering the production of meat and meat products from animals raised in a specific 
area using selected/autochthonous breeds and following traditional practices and the 
natural resources available. A relevant example is the production of Jamón de bellota, 
a Spanish cured meat product, with Protected Designation of Origin (PDO) certification 
and strictly riles of inspection. The pigs (Iberic pig) are produced in the Dehesa, a region 
where the bellota trees grow and produce their nuts that must be main source of 
nutrients of these animals in the fattening period. 
 

 Which policies and strategies have been applied at national level in order to address 
the challenges identified in the workshop? 
Current policies applied at national level are in line with the regulations applied at 
European level. At Spanish level, some of the current legislation protecting the 
production and related aspects of hams are: Real Decreto 4/2014, de 10 de enero, por 
el que se aprueba la norma de calidad para la carne, el jamón, la paleta y la caña de 
lomo ibérico. 
 

 Which strategies do you think your country could implement in the future? 
Implementation of more specific regulations in terms of sustainable actions to ensure 
a smooth progression towards a sustainable meat production system. A relevant 
example is the regulation that prioritize the production and consumption of locally 
produced food products are made more flexible in terms of hygiene and marketing, by 
granting the condition of “exception” for the production of food with traditional 
characteristics such as fresh meat: Real Decreto 1086/2020, de 9 de diciembre, por el 
que se regulan y flexibilizan determinadas condiciones de aplicación de las 
disposiciones de la Unión Europea en materia de higiene de la producción y 
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comercialización de los productos alimenticios y se regulan actividades excluidas de 
su ámbito de aplicación. 
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Name: Miroslav Záhradník 
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Background 

Please describe briefly your background and interest in participating in the workshop 

I am a specialist in economic optimization and modeling of livestock production systems. I 
have experience in valuing cattle farms by providing detailed and customized analysis of the 
economic, environmental, production and reproduction data of dairy and beef cattle 
operations. I am also giving consultations, expert lectures, and individual advisory. I initiated 
projects aimed to develop new suite of decision support tools for livestock farming. These 
tools are currently contributing to a high level of applied research in economic optimization. 
The innovativeness of the EkonMOD milk idea lies in the way of the interactive linking of the 
latest research results with the needs of the breeding practice, for which it received the 
highest award of the Zlatý Kosák (Golden Sickle) in the science and research category at the 
Agrokomplex exhibition in 2015. In addition, in 2017 I was awarded the Personality of 
Science and Technology under 35 for research and development of supportive management 
tools for efficient dairy farms. I am also a member of the permanent Subgroup on Innovation 
within the EIP AGRI.  

The participation clearly fits my planned activities. More importantly, it could underpin the 
relevance of my agenda, positively stimulate the work of our research team and advocate the 
initiatives for the ministerial level. It will improve the visibility of my work and allow targeted 
networking as well. I would have better knowledge about dealing with this cross-cutting 
issue. I would share the up-to-date knowledge and remarks from the event to our relevant 
active players. Informally, I would meet new faces, exchange new ideas and experiences 
towards future livestock production systems. It will support my role as an “EIP ambassador” 
in our region, as well. 
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Report 

The aim of this report is to present your individual narrative/vision for Sustainable Animal 
Production in Europe, based on the discussion had in the workshop. 

Please answer the following questions in reporting the workshop activities 

In order to report on the workshop, choose one scenario, identify a specific challenge and 
focusing on that develop the backcasting from 2050 to 2020 in order to identify barriers, 
obstacles and possible actions.  

 Which aspects of the scenario and backcasting exercise are more relevant in your 
discipline?  

 Which research needs emerged from the discussion that you consider relevant for 
your specific field of expertise? 

 Which aspects of the scenario and backcasting exercise are more relevant in your 
country?  

 Which policies and strategies have been applied at national level in order to address 
the challenges identified in the workshop? 

 Which strategies do you think your country could implement in the future? 

 

The announced ecological transition in the EU makes it necessary to reflect and rebalance 
the role of livestock in future food supply chains. The widely expected substantial change in 
the EU agricultural and food policy will have a structural impact on food production and the 
productivity of the entire sector over the next period. Exploring an alternative food system 
founded primarily on low-input, resilient, small-scale, and geographically suitable farming 
operations has brought several challenges in achieving the proposed goals. The disruption of 
the status quo in the feed system, where 90 % of soya comes from outside the EU and not a 
well-communicated ban on meat may lead to unintended consequences. One of the key first 
steps towards setting a sound concept of future animal production is linked to the delivery of 
proper impact assessment (social, environmental, economical), based on science and not on 
ideology. Moreover, the profitability of livestock farms will depend on adjusting to the global 
trends, agility to modify resource management, calculate volatility, and reach the production 
potential of animals. Optimal management decisions among individual farms may differ, 
however, the breeding basics for individual husbandry systems are well described and 
proved. However, the mixture of the global and regional points of view can be misleading 
when implementing some recommendations.  

Based on the scenario and backcasting exercise outputs, we have indicated several barriers 
and actions. Initial lack of competitiveness compared to more intensive production systems 
or imported food products can be partially balanced with higher environmental sustainability 
potential of this scenario, especially if livestock density relocation is performed optimally, also 
with good management practices being applied (i.e. avoiding overgrazing – virtual fencing,..), 
and the development of the holistic sustainability assessment approaches is stimulated. The 
farm-level economic performance can be significantly improved also via interactive and 
effective knowledge and innovation exchange via farmer-led multi-actor living labs approach 
model using the holistic thinking as a baseline for the operation. Optimal land management 
practices vary due to diverse local on-farm conditions and require managerial skills which are 
adapted to specific soil and climate condition, dominant or desired farm structure (an also 
political issue) and the level of the entrepreneurial spirit of each farmer (soft skills and ability 
to establish and maintain the link to the community). To reach this, the upscaled and 
effective means of cooperation between different stakeholder groups is needed. Moving 
forward will require improved education on food and farming, which will increase consumer 
awareness and empower the position of producers in the supply chain. Nevertheless, 
ensuring investment and financial support to achieve these goals is crucial. 

I will focus on one specific logical chain identified in red colour in the MURAL wall that could 
be supportive in the implementation of the very low GHG emissions small-scale agriculture in 



the 2050 (climate neutral). I will deal with the interactive innovation and digitized knowledge 
flow in the integration of social-economic and environmental aspects of animal productions.  

 

 

The education on food and farming to bring a broader and holistic view on food production 
chain practices and impacts of changes is already taking place in some regions, but the 
persistent greenwashing in many ways and cases is a serious issue nowadays. The ongoing 
public debate and confrontation on key, citizen-oriented, topics like the proposed (forced) 
decline of meat production/consumption is to be complemented with scientific backing and a 
more professional and systemic approach in all levels of communication. The proven best 
practice and success stories should be upscaled and stimulated to replicate in other regions 
or scale, within the short and mid-term horizons. Funded projects (like Carbon Navigator or 
CAP'2ER) or other initiatives should be more highlighted and motivated to outreach behind 
their borders or initial targets. Linking the environmental aspect of livestock breeding has to 
be directly linked to their economic framework, promoting the win-win situation, providing 
also tools and roadmaps for the transition. At the same time, we have to establish a rigorous 
methodology for carbon auditing (production of emissions and sequestration). All actors in 
the sector will have to upgrade their sets of soft skills and deepen their business orientation 
(mainly the research representatives, extension specialists, and new farmers or farmers 
willing to quit). These aspects have to also be indicated in all relevant national action plans 
and RDP Programme, in parallel. 

Specific national issues related to the agro-food sector in Slovakia are characterized by the 
low added value of the agro-food sector (comparing with the added value of the EU 
countries). Insufficiently developed innovation environment in the agro-sector caused by 
systematically low support for public-private cooperation instruments in the field of research, 
innovation, knowledge transfer, and lifelong learning of professionals is also a fact. 
Differently structured agro-food sector, with large farms and a large proportion of the arable 
land with plots greater than 50 hectares, also precondition the options and dynamics of the 
change. The SR agro-food sector is also characterized by the outward structure of farms 
within the EU (80 percent of the land is managed by 20 percent of large farmers). Large 
farms have typically a high absorption capacity for innovations including the implementation 
of ecological approaches in the primary production. At the same time, there are many small 
farmers with huge demand for investment in innovative technologies and the application of 
innovation services and new skills. Living labs concept has to be developed and applied to 

https://www.teagasc.ie/about/our-organisation/connected/online-tools/carbon-navigator/
https://cap2er.fr/Cap2er/


demonstrate the innovation in the practice to join researchers and primary producers with 
other stakeholders and linked entrepreneurs. 

The smart specialization strategy (RIS3 SK) revision process is currently ongoing in the 
Slovak Republic. One of the domains in the RIS3 areas is the domain Healthy Food and 
Environment domain with 4 main priority areas (Resilient and healthy local food systems, 
Circular biomass production systems, Society within the environment, Sustainable natural 
resources - soil, water, air, biodiversity, ecosystems). 

The definition of the content of the priority areas, transformational goals, and roadmap for the 
above-mentioned areas for the program period 2021- 2027 is currently under development. It 
has been agreed that the domain Healthy food and environment will be aligned with the 
European research and innovation priorities defined in the Horizon Europe program within 
Partnership of the Cluster 6 has been approved by the strategic working group for the 
domain. The most relevant Partnerships of the Horizon Europe 2021- 2027 program (mainly 
those from cluster 6) are related to agroecology, digitalization, and sustainable food systems. 

Priorities of the Ministry of Agriculture for the Recovery Plan of the EU prepared by the 
Ministry of Agriculture of the Slovak Republic emphasizes the basic priorities of the agro-food 
sector: digitization and informatization, risk management in agriculture and forestry, 
modernization and renewal of the food chain to ensure food self-sufficiency change, the 
transformation of forestry into nature through closer farming, landscaping, support the 
concept of living laboratories for a better link between science, research and practice (living 
labs), as well as the improvement of a knowledge transfer and innovation system in 
agriculture. 

With the aforementioned risks to productivity resulting from a low-input food system 
combined with an ever-increasing population, it will be of critical importance to keep breeds 
suited to their environment and selected for higher feed efficiency to maintain economic 
sustainability. Animal genetic resources represent the variety of breeds of animals used for 
the production of food or animals helping in agriculture. The diversity of animal breeds 
ensures the quantity and quality of animal production while maintaining the rural areas of the 
countries. The diversity of animal genetic resources also provides the possibilities to respond 
to the impacts of climate change. 

Despite actions already taken, the numbers of animals and size of some populations are 
slowly decreasing each year and therefore further actions are needed to ensure sustainable 
use and conservation of these animal genetic resources. One of the reasons is the animals 
are the property of farmers. Higher efforts should be undertaken to motivate the farmers for 
keeping local breeds. This can be done by advocating the advantages and superior 
characteristics of endangered local breeds by scientists.  

Local breeds are well adapted to the conditions and regions where they originated. It is 
commonly presented the local breeds may be the response to climate change. However, 
only a limited number of studies in Slovakia have provided information on the adaptability 
traits of local breeds. Recently, big efforts are undertaken to improve the long-term storage of 
samples of animal genetic resources. Initiatives in Europe support creating networks of gene 
banks and sharing of information on stored samples in these gene banks. 

Strategic research orientation should be aimed at studies of adaptability traits of local breeds 
and analysis of the actual state of long-term stored samples of animal genetic resources. 

The main research and innovation topics should include the pedigree studies of endangered 
poultry breed populations in Slovakia, which can support establishing the evidence systems 
of poultry, Studies of unique characteristics of local breeds compared to international breeds, 
which can be used in improving the competitiveness of local breeds, Studies of adaptability 
traits, comparisons of the performance of local and specialized breeds in extensive 
production systems, Analysis of the actual state of long-term stored samples of animal 
genetic resources and Improvement of long-term storage of samples of animal genetic 
resources, especially through the improvement of evidence systems. 



 

Knowledge and innovations have a key role to play in helping producers and processors to 
meet the present and future challenges. In Slovakia, there is an increasing demand for 
innovative solutions based on the continuous renewal of products, processes, and services. 
The implementation of the co-creation concept, linking people, expert groups, and scientific 
bodies with complementary knowledge, respecting the farm-level aspects is critical in 
achieving the sustainability goals. New original knowledge, innovative approaches, and 
technological solutions that can be applied in practice will enable the gradual transformation 
of the agro-food sector from a sector based on primary plant and animal production and the 
production of biomass with low or zero levels of processing/valorisation into a production and 
processing sector, based on knowledge and the sustainable intensification of resources and 
their transformation into products of primary production with a high added value. “Greener 
solution” and innovations moving the agricultural primary production and linked industry and 
services towards environmentally friendly solutions play a substantial role. 

Main challenges: 

 Increase added value of agro/food/forestry in the primary production and production 
chain, fair profit sharing (from primary producer to retailer) 

 Improve innovation capacity - measured by innovation indicators (OECD, 
EUROSTAT, JRC, or other relevant indicators) 

 better implementation of innovations - new innovative food and non-food products, 
waste valorisation, circular economy, and bioeconomy 

 applied new technologies and methods – replace missing labour forces, lower the 
production costs, and help to improve the environmental aspects (digital solution to 
minimize chemicals/pollution, precise technologies) 

 rising skills and knowledge - generate new jobs with advanced skills, with potential to 
generate innovative solutions, generation replacement in the sector 

These challenges are directly related to the currently ongoing process of updating the Smart 
specialization RIS3 SK 2021- 2027. They are part of the challenges for Domain 5 of the 
Healthy food and environment. 

Key aspects when considering maintaining small-scale farming in the future: 

 differently structured agro-food sector, primary production leaving input-intensive 
production 

 large farms have typically higher absorption capacity for innovations and can afford it  

 underestimated small farmers/enterprisers needs investment and skilled innovative 
people in regions 

Living Labs is a chance to make use of regionally available sources, knowledge, and 
expertise from the field. Note that there is a gap (in Slovakia) that the concept of the Living 
Lab in the agro-food sector as a tool for effective scientific and innovation collaboration of 
public research and private sector is not very well understood by all stakeholders (including 
policymakers). That results in insufficient funding from research and innovation sources. 
There is also a chance for linked industry, to generate new demand and also to diversify 
production portfolio linking to socially responsible production. 

Strategic research orientations 

Innovation aspects in: 

Society within the environment – to support innovative knowledge-based land-use change 
and the transition to a green economy - New technologies enable to use of a large amount of 
environmental information and combining data from different sources for better decision-
making. 

 Sustainable natural resources (soil, water, air, biodiversity, ecosystems) – to ensure 
the quality, safety, and sustainability of natural resources, including biodiversity and 



ecosystems - Increasing human lifestyle pressures on the environment and 
intensified land use (even on a small scale) require innovations to mitigate climate 
change or reverse the deterioration of natural resources. 

 Resilient and healthy local food systems - improve the resilience, safety, security, and 
added value of local food systems providing healthy food - innovations for local food, 
health and social aspects of food and their consumption (nutrition and health, 
personalized nutrition, disease prevention, sustainability, consumer behaviour), 
innovative pilot projects in agri-food aimed at the increase of economic efficiency and 
sustainability at different levels and balance of intensity (intensive and extensive), 
precision agriculture and livestock breeding, including digitization and robotic systems 
"Agriculture 4.0", agroforestry, innovative methods of nutrient application into the soil, 
use of waste in the food chain, residues and environmental impacts and their 
penetration into the food chain. The environmental monitoring (including remote 
sensing), innovation in rural areas, innovation in the use of ecosystem services 

Main research topics and proposed actions: 

The main ambition is to significantly contribute to the minimizing of identified deficiencies in 
the Slovak agro-food sector in the form of 

 inertia, low productivity, and efficiency of the use of resources, modern technologies, 
and innovative solutions 

 the insufficient application of science and research knowledge in practice; by using 
the potential of the scientific research base, the agro-food sector is transforming itself 
into a branch with higher added value. 

 the too specialized and subject-based autonomy of different research participants in 
the resort scientific research base, universities, science parks and their links to the 
business environment 

 making more effective the transfer of knowledge and innovations in the line research 
– education – application by integrating research and education capacities of 
Excellency and business experiences. 

 Increasing the adaptability of the agro-food sector, bearing in mind the expected 
global challenges associated with population migration and the impacts of climatic 
change on the area of agro-food production 

The concept of so-called smart farming is focused on the complex solution for production 
systems with particular emphasis on small and extensive farming, intensive primary 
production, conventional production, and ecological farming, including the finalization of 
farming production with a high added value. The aim is to provide advanced tools for creating 
“tailor-made solutions”, strengthening the competitiveness of the agro-food sector in Slovakia 
concerning European and global challenges and has the ambition of helping to improve 
regional development (effective decision-making tools based on scientific knowledge - web 
tools for supporting management decision-making on a farm and at policy level). 

It is crucial to speed up the process of cross-sectional research and academic knowledge 
transfer along with the active participation of industry to ensure that research is brought to 
the market more often. Interaction on the multidisciplinary approach to practical and 
acceptable Agri production systems with defined sustainability KPI and to understanding the 
mechanisms of knowledge sharing and innovation among farmers is a prerequisite of sound 
and sustainable low-input, resilient and small-scale animal production in the future. Another 
aspect is the need for and the added value of joint approaches in particular vis-à-vis the large 
existing and emerging science nations. Mainstreaming interaction in promoting effective 
knowledge transfer mechanism and creating added value for data sharing models should be 
included in the duties also of farming association and innovations brokers. The business side 
should be supported with active participation in the co-creation of innovative solutions to 
bridge the gap between science and solving practical problems by matching industry needs 
with research activities. 



Within the Agricultural Knowledge and Innovation System (AKIS), organizations and 
institutions are interconnected to generate new knowledge, share experiences and transfer it 
among themselves with the aim of introducing it into agricultural and rural practices. National 
AKIS includes following main actors: Ministry of Agriculture and Rural Development, 2 
agencies (Agricultural Paying Agency and Rural Development Agency), 5 research institutes 
and 4 universities, 14 private consulting companies, 27 independent consultants, more than 
100 certified advisors under specific the RDP programme call, 2 farmer’s group, 2 chambers, 
and 74 600 agricultural holdings as users. There are agreements on the targeted budgetary 
allocations and these agreements include paragraphs which are referring to the responsibility 
of respective institutions towards knowledge exchange and information sharing and transfer 
of innovations and new technologies within existing institutional frameworks. (AKIS) the 
system does not typically function well where cooperation is not enough enhanced from 
policymaker actors. Despite the integration of organizations within the research and advisory, 
as well as links among the farmer’s community, it was not successfully developed after EU 
accession. The specific national agreement about the integration of knowledge exchange 
does not exist among AKIS actors and no significant changes materialized towards the 
improvement of the effectiveness of the agricultural extension system. It is also significantly 
understaffed with low numbers of advisors (also high average age), with potential and 
practical overlaps among research institutes and public organizations on one hand and 
academic institutions on the other hand. The disconnection between different types of tools 
and programs also prevents progress. 

The Agri-related research and development operates in an uncoordinated and competitive 
manner, with a weak degree of synergy and motivation to offer added value usable in the 
conditions of specific farms. In the future, the common agricultural policy is expected to take 
strong account of the environmental dimension, in particular greenhouse gas emissions, 
when implementing support measures, as emphasized in the European Green Deal. In the 
Slovak Republic, there is no publicly accessible software platform to support the decision-
making of entrepreneurs in lifelong learning, taking into account both economic and 
environmental aspects. The problem is the nature of the existing partial solutions, without the 
possibility of understanding the context by farmers. 

The key is to emphasize the relationship between business decisions and their impact on 
economic efficiency on the one hand and the environmental impact - the amount of 
emissions produced from farms - on the other. Such an approach is highly innovative and is 
expected to be pursued at the EU level in the future to increase production and productivity 
while improving environmental impacts. A ready-made solution for breeders should not be 
provided, but both data and algorithms need to be gradually adapted to the needs of the 
practice and new scientific knowledge. Creating a farm emission profile is also a new 
approach to livestock production. Except for few pilots, there are no widely used 
comprehensive farm-level decision support systems that could link all relevant farming 
indicators to emission production. A necessary innovative aspect is also mutual learning, 
where information passes from breeders to researchers and vice versa, as well as usability 
for the educational process in secondary schools and universities.  

Interactive informed decision-making by farmers through digitally processed access to 
interdisciplinary scientific results, innovative information channel and data sharing for 
communities of practice, interpretation of the strong correlation between fair farmer income, 
animal health and welfare, and the resilience of the farming system, including optimizing the 
environmental footprint with the ambition to contribute to the improvement of the socio-
economic position of breeders in society along the axis of effective breeding - a sustainable 
community - a prosperous region - inclined public opinion. 

An open platform integrating interdisciplinary science and research (R&D) results to support 
decision-making could significantly support the exchange of experience through the 
functioning of a community of practice composed of breeders, scientists, and researchers, 
but also agricultural advisers and technology suppliers in relevant fields. In the initial phase, 
the organization of webinars, workshops, and the completion of instructional videos related to 



the current challenges of farmers and available scientifically based solutions seem to be a 
suitable means of communication. However, the decisive argument will be the “easy to use” 
status and straightforward availability of the tools dedicated for the analyses of the economic 
effectiveness of individual management decisions, including the added value in the form of 
quantification of environmental impacts, including forecasts. The new outputs of closely 
linked research teams could thus significantly accelerate the transfer of knowledge and the 
formation of informal innovative partnerships aimed at solving a specific problem of a 
particular farmer. An important role is played by using the possibility to establish and run EIP 
operational groups (sub-measure: 16.1 - Support for the establishment and operation of EIP 
operational groups focused on agricultural productivity and sustainability). The new outputs 
of closely and "Bottom-up" created teams of researchers, advisors and especially farmers 
could significantly accelerate knowledge transfer and the formation of informal innovative 
partnerships to address a specific farmer's problem, making a significant systemic 
contribution to improving the competitiveness and sustainability of the sector. The first 
proposal is to be evaluated by the end of June 2021.  

The development of the robust national AKIS, which will be a mandatory part of the Strategic 
Plan (Agricultural) for the period 2021-2027, will be key. Adherence to the principle of the 
expected continuity from the creation of operational groups to the concept of living labs up to 
the Horizon Europe projects calls, is a decisive factor as well.  

In the agricultural sector, the EC will focus in particular on reporting methane emissions 
through better data collection and seizing opportunities to reduce emissions through support 
from the Common Agricultural Policy. The EC Expert Group will develop a methodology for 
calculating the life cycle of methane emissions from livestock farming. It will be important to 
share best practices for innovative methane-reducing technologies, including livestock 
farming and feeding. According to the inventory of agricultural farms, there are 819 farms 
(2019) in the Slovak Republic with cattle breeding with a total number of about 340 thousand. 
Heads and in pig breeding 160 farms with the number of about 500 thousand heads. At least 
50% of the total number of farms need to solve GHG emission, for which it would be an ideal 
solution to build a plant for anaerobic fermentation with the production and energy use of 
biogas. An external study on the future of livestock in the EU, published by the EC, shows 
that the EU livestock sector has far-reaching environmental, economic, and social 
consequences. Improving the sustainability of our food systems requires attention to all three 
areas where a systems approach is key. The impact of livestock production on the 
environment is significant: negative, for example in terms of greenhouse gas (GHG) 
emissions, positive, for example in terms of maintaining permanent grassland that benefits 
biodiversity and is an important carbon sink. For example, the conversion of arable land to 
grassland or forests leads to increased carbon sequestration, while the conversion of forests 
and grassland to arable land has the opposite effect, leading to carbon emissions.  

Climate change not only affects the efficiency of livestock production but also affects EU 
legislation. Producers will have to adapt to this legislation. Farmers will have to learn how to 
effectively reduce greenhouse gases with minimal impact on the whole-farm profitability. 
Moreover, simply restricting livestock production in the EU may not lead to more sustainable 
agri-food chains. The transition to more sustainable food systems cannot ignore the 
economic and socio-cultural importance of the sector. Livestock farming is more than just 
food production. Innovation will be crucial to reduce the negative impacts of this sector, 
including the use of agro ecological approaches, technologies, and the circular economy. 
The study also points to the importance of ensuring the continuity of farms and preventing 
threats to employment during the transition to sustainable livestock systems. This transition 
will need to be supported by public policies and through visibility and economic returns. The 
aim is to reward farmers for further progress in implementing sustainable farming practices, 
such as the use of precision farming, agro-organic practices, and organic farming. 

The Annual Report on the Implementation of the national RDP Programme 2014 - 2020 for 
2018 states that in terms of greenhouse gas emissions, agriculture achieves a very low 
share (including emissions from the soil) in total net emissions of the Slovak Republic, only 

https://ec.europa.eu/info/food-farming-fisheries/key-policies/common-agricultural-policy/cmef/farmers-and-farming/future-eu-livestock-how-contribute-sustainable-agricultural-sector_en
https://www.mpsr.sk/download.php?fID=18269


3.6 % (context indicator 45, EC, the year 2016). The share of agriculture in net emissions is 
gradually decreasing (in 2013 it was 7.2%) due to the annual decline in livestock in the 
Slovak Republic and the overall negative generation of emissions from agricultural land (high 
share of pastures, low level of fertilization) The Integrated National Energy and Climate Plan 
for 2021-2030 prepared in accordance with Regulation (EU) No. 2018/1999 on the 
management of the Energy Union and climate measures, in its projection of the number of 
livestock until 2040 assumes a further significant decline in stocks, which is not in line with 
the Concept of Agricultural Development of the Slovak Republic. These materials show that 
Slovakia emits a relatively low amount of harmful gases from agriculture. On the other hand, 
at the level of an individual livestock farm, there are usually reserves to further reduce 
emissions. Comprehensive knowledge of the real situation in this segment of animal 
production is very important for all stakeholders because they have not only the ecological 
but also their economic aspect. An effective combination of these two moments, indicating 
possible reserves in a given breeding system, will be crucial for long-term sustainability. 
Many tools have been developed to estimate emissions from farms as well as to help reduce 
them in the EU. These tools have different scopes and degrees of complexity, both 
structurally and in terms of user-friendliness, which generally predetermines their specific 
purpose and the level of information requirements to run them. 

Professional economic advice and working groups in which farmers exchange their 
knowledge have proved to be effective tools for improving the performance and sustainability 
of farm operations. Based on the numerous EIP AGRI final reports on specific topics, a 
strong and independent advisory system with sufficient skillsets is needed to support the 
farmer in using the farm data. Many factors can hinder the use of precision livestock farming 
and more specific data collection. There are concerns about the misuse of biased use of data 
in relation to the question of who owns the data. In addition, the integration of data from 
different sources is a complex issue. Data compatibility often does not exist. The complexity 
depends on the region, as the usual nature of such use is specific to the region. For those 
regions where farmers are less familiar with this type of instrument and generally have less 
accurate data and inputs when assessing emissions, the instruments developed should take 
this fact into account. Many farmers are not used to working with this kind of information and 
also a lack of time plays a role. The cost of the systems that collect the data may be too high. 
There is already a discrepancy between the current comparison tools and the available 
statistical tools. Researchers use techniques such as factor analysis and data envelope 
analysis (DEA) to conclude the effectiveness of individual farms and the factors that affect 
relative efficiency. Advisers and farmers often see this as black boxes and do not have the 
skills or software to perform these analyses on their own. Across the EU, research 
institutions and SMEs, in close contact with farmers, are developing various heterogeneous 
sets of digital tools, such as decision support tools, applications, sensors, etc., which could 
make digitization accessible to small and medium-sized farms as well. The huge potential 
that farmers do not always fully appreciate is also the combination of data registration with 
government compliance systems. The challenge will be to show farmers the benefits of such 
digital applications.  

The current position of beef breeders in Slovakia is complex and unfavourable. Ongoing 
structural changes and an unstable business environment significantly complicate the 
sustainability of farms. However, the increase in the number of suckler cows is not 
accompanied by an improvement in birth rates. Support linked to production – weaned bulls, 
as conceived in the neighbouring Czech Republic, would be an undeniably positive step in 
this regard. The aim is to raise awareness about emissions among professionals, to draw 
farmers' attention to reducing greenhouse gas emissions, setting progressive steps to 
improve emissions and increase the profitability of breeding, and marketing support for the 
products. Reducing agricultural emissions per unit of output can realistically be achieved by 
improving farming efficiency, for example through six measures that reduce greenhouse gas 
emissions and increase profits: longer grazing season, lower age at first calving, increased 
calving rate and growth, increased nitrogen utilization efficiency and improved manure 

https://ec.europa.eu/eip/agriculture/en/publications?f%5B0%5D=field_publication_type%3A42


storage and application. Any improvement in these parameters also has a positive economic 
impact (Beef Carbon navigator Teagasc). 

The degree of the introduction of new technologies and know-how in our farms is not 
sufficient, whether comparing the EU-15 countries, respectively the Visegrad Four countries. 
However, it should be noted that there are large differences between individual companies 
and numerous different levels of the combination of the efficiency of implementation of the 
so-called smart solutions. Insufficient awareness of farmers about the possible impact on-
farm efficiency, weak digital skills, and lack of confidence in data protection is only a partial 
calculation of barriers and limitations in adaptation. 

The funds obtained from project support have not been able to fully ensure the expected and 
sustainable increase in productivity, this also applies to large-scale farming. The national 
strategy responds insufficiently flexibly to new challenges and current needs at the farm 
level. Incentives are not optimally coordinated, which also complicates the real application of 
a robust advisory system linked to regionally relevant R&D results, which is one of the 
foundations for the future CAP. Building smart platforms and solutions and their concept are 
not clearly defined and communicated. A more systematic approach is applied only in some 
entities, at the enterprise level. Crop production dominates. Precise navigation of harvesters 
or controlled climate in greenhouses for growing tomatoes as an example. Towards animal 
production, we can talk about a significantly slower onset trend. Again, however, there are 
significant differences within the breeding sector. Managers with a well-managed investment 
policy, which are more significantly introducing new technologies, had cost-benefit analyses 
of operating costs before their decision, i.e. they consistently evaluate, plan and adjust their 
activities as a standard way of operating farm business. An important long-term aspect is the 
consideration of the future objectives of the CAP and the expectation of an increasing 
shortage of qualified human resources, which are replaceable by innovative technologies. 
Last but not least, the motivation is the marketing side of things - building a positive name. 

European and Slovak agriculture is exposed to significant challenges, which will have to deal 
with in the coming period. It is mainly about increasing the protection of natural resources, 
ensuring greater biodiversity, and significantly reducing the impact of agriculture on climate 
change. These environmental goals must be achieved together with ensuring the long-term 
economic sustainability of Slovak agriculture. It is only possible to ensure the growth of 
agricultural productivity and its profits, while improving the impact on the environment, by 
applying the latest knowledge in practice. Following the abolition of milk production quotas, 
competition between producers in individual EU countries has increased significantly in the 
EU. In the long run, only companies that use the latest technologies can adapt to this 
competition. By using digital technologies, producers can optimize their production activities. 
It is necessary to increase not only the interaction between researchers but also between 
manufacturers themselves. The key is to establish a network of producers who can 
exchange experiences effectively. A key element is independent and functional counselling 
and training linked to practice, public dialogue on the needs of business practice and making 
research results more accessible and visible to society through the development of an open 
platform appropriately integrating interdisciplinary research results (especially the initially 
unrelated subsystems not only within the departments) agricultural practice and links with 
academia in a user-friendly format. Public dialogue through events and modern media flows 
of information and other scientific and professional events. Promoting interactions with 
agricultural associations or individuals to increase efficiency and create added value from 
sharing data. An important area will be the conceptual development of supportive 
management platforms that will significantly improve the preconditions for accelerating 
knowledge transfer and the formation of informal innovative partnerships aimed at solving 
specific problems of specific farms, which represents a significant systemic contribution to 
improving competitiveness and sustainability of the sector. The idea of supporting the shift of 
emphasis from knowledge generation to implementation and networking of existing 
resources and capacity building to be absorbed by end-users of support applications - 
farmers, is in line with the ambitions of future support policies as well as the views of major 
agri-sector representatives in the EU. 

https://www.teagasc.ie/publications/2019/the-beef-carbon-navigator.php
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Name: Elena Lucia Sassu 

Country: Austria 

Institution: Austrian Agency for Health and Food Safety (AGES) 

 

Background 

I am a veterinarian with a PhD in infection immunology and 8 years of experience in veterinary 
research. The themes of my research are variegate, and they mostly focus on the fascinating 
realm of microorganisms and their interaction with animals, humans and the environment. 
During my PhD and a post-doc at the University of Veterinary Medicine in Vienna, I engaged 
in several projects that used a One Health approach and systems thinking. I currently moved 
away from the academic path to explore the world of international and governmental 
organizations, as I felt the need to apply my scientific knowledge to decision- and policy-
making. A globalized world needs to take in consideration the point of view of many actors and 
stakeholders, and this is, in my view, what the ERA-NET workshop put into practice. This 
workshop made use of participatory and back-casting methods to draft a common narrative of 
the future of the animal production in Europe. This approach can help to develop new 
strategies and set policy goals.  

 

Report 

The workshop lasted 3 days, during which the participants had the opportunity to attend frontal 
lectures on various aspects of Sustainability in Animal Production.  

 

Description of a scenario for Sustainable Animal Production in Austria:  

This scenario features a plan for efficient land use that foresees the interlink between the 
production of food, feed and animal products. To embrace the concept of circularity, it is 
essential to enforce the link between soil/area and animals raised on it and to limit the 
competition between animal feed and food production. Therefore, animal husbandry needs to 
be tailored to the local environment and socio-economic contexts. 
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In this scenario, governments and private sector push strongly for regionalization and 
cooperation. By means of a strong network that works on several levels, the overall aim is to 
achieve the creation of an agricultural system that well understands the needs of the individual 
regions and at the same time pursues national and communitarian goals.  

The key concepts (actions/solutions) are regional integration (social, environmental and 
economic goal) and risk-based approach (to guarantee animal and human health).  

Regional integration:  

The creation of a network for supporting farmers, with education, finance, market access, and 
technology will foster more farmers to collaborate and inspire each other. Especially for small-
scale farms, which represents the majority of farms in the Austrian pig sector, being part of a 
co-operative could bring several advantages. By pooling their resources into co-operatives, 
farmers can overcome the financial limits of the small farm and at the same time maintain the 
family business. For examples, farmers’ co-operatives can share the common goal of 
reducing emissions, and minimize the use of antibiotics by improving farm biosecurity and 
management. Farmers from the same area have similar needs and tools. Farmers that come 
up with innovative solutions to implement circularity and sustainability in the region can teach 
other farmers how to reach the same goal.  

Risk-based approach to improve animal health/welfare and outbreak preparedness:  

In case of epidemics and disaster, contingency plans will be drafted to guarantee proper 
euthanasia of the animals and disposal of carcasses in an environmentally sustainable way. 
Therefore, the maximum number of animals that can be kept in one farm will be calculated 
on a case-by-case basis, following the health and environmental impact specific for that area. 
In view of the movement restrictions in force during an animal disease outbreak, a sufficient 
number of slaughterhouses or extra stables to host animals that cannot be slaughtered 
(as provided by law in the Netherlands) will be planned. During the COVID-19 pandemic, the 
backlog of animals caused by the temporary closure of few big slaughterhouses made clear 
that a decentralization of the slaughtering capacity is needed to avoid a disruption of the 
food supply chain during emergencies. In EU countries like Germany, Sweden and France 
mobile slaughterhouses are becoming more active, and recently in Austria, politicians have 
tabled amendments to allow mobile slaughter of livestock on farms. Mobile slaughterhouses 
could also facilitate on-farm marketing and processing of farm products, thus making farmers 
less dependent on retailers and increasing their profit.  

As my skills and competences focus strongly on One Health in general and animal infectious 
diseases in particular, I find prevention and disease preparedness of paramount 
importance.  

 

Obstacles to the identified actions/solutions (backcasting from 2050 to 2020):  

Obstacles to regionalisation and co-operatives:  

Regionalisation could bring about differences and competitiveness between regions due to 
different geographical settings, agricultural resources and policies. In Austria, by far the 
majority of farms can be identified as family farms. Other types of ownership-status like 
personal communities (natural persons) or legal entities (co-operatives, limited companies) 
only play a subordinate role. Despite being a federal republic with a legal structure that can 
foster agricultural regionalisation, Austria has not many co-operatives active in the pig sector. 
Farmers are rather isolated, competitive among each other and are reluctant to join in co-
operatives.  

Solutions to this challenge could come from policies and subsidies aiming at creating the basis 
for collaboration among neighbouring farmers and raising awareness about the advantages of 
co-operatives through training and campaigns.  

Obstacles to the mobile slaughterhouses: 



These are obstacles related to hygienic measures: truck disinfection, veterinary inspection and 
risk of pathogen spread among farms due to vehicle contamination.  

Solutions to this challenge can be to improve on-farm biosecurity, implement a cleaning and 
disinfection protocol for livestock transportation vehicles, allow access to the farm only to 
vehicles with certificate of disinfection, ensure that all farms using this service implement the 
same biosecurity standards and guarantee a low risk of pathogen spread.  

 

Policies implemented in Austria to address the challenges identified in the workshop:  

As during the workshop several challenges have been identified (Antimicrobial Resistance, 
manure management, GHG emissions, preparedness to disasters and epidemics, fill the gap 
between consumers and farmers and so on), here I decided to pinpoint the policies 
implemented in Austria for the challenges identified in the scenario I described above: 
regionalisation and preparedness to epidemics and disasters.  

In Austria, agricultural and forestry tasks are carried out by the Federal Ministry and by the 
Federal Provinces, predominantly by the agriculture departments of the Offices of the 
Provincial Governments. In 2011, Austria implemented the Climate Protection Act in its 
national law (KSG, BGBL. Nr.106/2011).  

Concerning regionalisation and rural development, since 1995, the EU funding program 
LEADER has been a guarantor for cross-sectoral regional development in Austria and has 
been a fixed component of the Rural Development Program since 2007. Extensive involvement 
of the local population, as well as a high degree of autonomy of people concerned, enable an 
on-site analysis of the needs of the respective region and thus offer opportunities for economic 
development and a higher quality of life in rural areas. The 77 LEADER regions recognized in 
Austria have extensive autonomy in implementing their local development strategies with an 
allocated budget framework.  

Concerning preparedness to animal disease outbreaks, Austria as all European countries, 
has to implement the Regulation (EU) 2016/429 on transmissible animal diseases ("Animal 
Health Law") in force since 2021. This law introduces the concept of risk-based approach for 
the control of animal diseases, but does not mention the need of setting a limit of maximum 
number of animals allowed on a farm based on the region´s capacity to contain a potential 
outbreak/emergency.   

 

Strategies that Austria could implement in the future:  

Given the federalist structure of the country and the presence of many small-scale farms, 
Austria has the basis for implementing regionalisation and local rural development. National 
and federal policies to foster on-farm processing and marketing of animal products can help 
small farmers to increase their profit and competitiveness. As the mountain area in Austria 
comprises 70% of the Austrian territory (58% of the utilised agricultural area) and is home to 
36% of the Austrian population, it is fundamental to support mountain farmers through 
developmental projects.  

 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:02016R0429-20191214

