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1. Summary 

Objectives  

(i) To present the results of the sustainability appraisal at a workshop during the final 

project conference where they will be discussed, validated, and shared. 

 

Rationale: This Deliverable disseminated the findings of the sustainability appraisal reported 

in Deliverable 6.5 to an audience of over 100 practitioners, academics, and civil society 

members. The importance of evaluating the sustainability of the innovations proposed by the 

Feed-a-Gene project was discussed in the light of the United Nations’ Sustainable 

Development Goals and the design and implementation of the composite indicator was 

presented and illustrated with examples from the project.   

 

Teams involved: UNEW; AFZ 

 

Species and production systems considered: Pigs and poultry across Europe 
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2. Approach 

The Feed-a-Gene project aims to improve and adapt monogastric livestock production 

systems with the objective of improving their efficiency and reducing their environmental 

impacts. To achieve this, the project has developed alternative feed resources and feed 

technologies, while at the same time identifying robust animals that are better adapted to 

fluctuating conditions and optimizing feeding techniques to ensure the most efficient use of 

feeds.  

The successful achievement of these objectives has economic, environmental, and social 

consequences that may need to be traded off against each other in a way that reflects 

stakeholder preferences. Task 6.5 of the project reported on the design of a simple composite 

indicator that could be used to compare different feeding solutions designed by the project in 

terms of their overall sustainability as measured by a range of economic, environmental, or 

social indicators.   

The final conference of the Feed-a-Gene project was held at the Hôtel de Rennes Métropole 

(Rennes, France) on 22 and 23 January 2020. The meeting was designed by colleagues at 

INRAE and AFZ to provide a range of opportunities for researchers from the project to meet 

with stakeholders from industry, government, non-government organizations, and civil society, 

to demonstrate and discuss some of the major innovations delivered by the project. These 

include the novel feeds developed by the program partners (e.g., protein from green biomass; 

finely fractionated European rapeseed meal; European soybean meals; decision support 

software to match the requirements and performance of monogastric animals; genetic 

improvements in pigs and poultry; and the precision feeding of monogastric livestock.  

The final session of the conference included a workshop discussion on sustainability appraisal 

where all participants were able to share their vision of the sustainability and future of 

monogastric livestock production systems. This approach was preferred to an alternative 

based around smaller discussion groups as it allowed all participants in the meeting to consider 

the sustainability implications of making changes to livestock feeding systems. 

2.1 Presentation 

The presentation that framed the sustainability appraisal workshop was based around the 

proposition that the production of feed for livestock is an important contributor to the negative 

impacts that farming systems may have on the environment (Annex 5.1). It is then argued that 

changing animal feeding systems is an important approach to reducing these negative 

impacts. The challenge for the Feed-a-Gene project was to investigate the sustainability of the 

novel feeding systems proposed by the project to determine the extent to which they improve 

on the status quo. 

Participants were reminded of the familiar Brundtland Commission definition of sustainable 

development from 1987, before being shown the simplified definition of sustainability that had 

been applied to livestock production in the Delphi Experiment that was conducted in the first 

year of the study and reported in D6.1: 

“Sustainability is the long-term viability of an activity” 
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The contemporary context for sustainable development was then discussed within the context 

of the United Nations’ Sustainable Development Goals (SDGs). The 17 SDGs were presented 

followed by a discussion of what contribution Feed-a-Gene could make towards the associated 

targets. 

Following this, the notion of using sustainability indicators as a decision-making tool to help 

practitioners choose between different competing feeding solutions was discussed. The 

discussion was illustrated by the example of the composite sustainability index developed in 

Task 6.5 and reported in deliverable D6.5. The use of the Delphi method to gather data from 

expert stakeholders including breeders, geneticists, nutritionists, and farmers was discussed 

using the example from Task 6.1. It was explained that such data could be used to construct 

weights that would be required for the calculation of the composite sustainability index such as 

the one described in deliverable D6.5. The use of the composite sustainability index was 

illustrated through three worked examples comparing alternative feeding solutions: 

 Pig feeds incorporating: (i) green protein or (ii) a fine fraction of European rapeseed 

meal 

 Poultry feeds incorporating: (i) green protein; (ii) European soybean meal from whole 

beans; (iii) European soybean meal from de-hulled beans 

 Feeding systems for individual pigs based on (i) an adlibitum feeding strategy or (ii) a 

restricted feeding strategy. 

3. Discussion 

Participants in the workshop were all aware that the livestock sector has a responsibility to 

address some of the areas where current activities have a negative impact on climate change 

and may conflict with societal aims around sustainable development (Annex 5.2Erreur ! 

Source du renvoi introuvable.). Indeed, the need to address the sustainability of 

monogastric livestock feeding systems by reducing our reliance on imported Brazilian 

soybeans and improving the feed efficiency of livestock through precision feeding and 

breeding solutions had been common themes in presentations and workshops across the 

entire final conference. 

The UN SDGs (see Figure 1) were agreed to an appropriate vehicle to consider the 

contribution that Feed-a-Gene could make in this area. Participants were asked to suggest 

to which goals the project to contribute. Following some lively debate, it was agreed that 

Feed-a-Gene has the potential to contribute to the following five goals: 

SDG2 Zero hunger – it was argued that monogastric livestock production still had an 

important role to play in providing a safe and nutritious source of food especially in parts of 

the world where animal products were still the favoured or the most accessible source of 

protein. 

SDG9 Industry, Innovation and Infrastructure – Feed-a-Gene aims to develop innovations 

that both improve the efficiency of monogastric livestock production and make it more 

sustainable by reducing its environmental impacts. The development of these technologies 

into commercially-viable resources has been a concern of the project from its outset and the 

inclusion of industry partners both in the project team and in the final conference were 

examples of the efforts made to ensure that Feed-a-Gene developed solutions that took into 

consideration the needs of different industry stakeholders. 
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SDG12 Responsible Consumption and Production – by improving the sustainability of 

livestock production, the project is contributing towards the aim of responsible production 

and, based on the findings of consumer research reported in deliverable D6.4, the project 

also promotes a variety of practices (e.g., precision feeding, use of novel feed sources) that 

meet the approval of consumers. It was noted that consumers still tend to exhibit greater 

concern for the welfare of livestock than the environmental impacts of livestock production, 

therefore any feeding solutions based around the project would need to demonstrate that 

they produced a net welfare benefit for livestock. It was argued by one participant, that this 

trade-off between more sustainable livestock production practices and animal welfare issues 

in livestock production (e.g., indoor versus outdoor rearing for pigs) is an issue that has yet 

to be fully dealt with by the industry. 

 
Figure 1. United Nations Sustainable Development Goals 

SDG13 Climate Action – an important rationale for Feed-a-Gene is the necessity for 

livestock feeding systems to become more sustainable and improve the performance of the 

sector around its negative impacts on climate change. This can include emissions arising 

from the energy use in the transportation and drying of feed materials, as well as other 

greenhouse gas emissions. A European livestock industry that is less reliant on imported 

Brazilian soya beans, the cultivation of which may be associated with deforestation, is a 

major goal of the project. 

SDG15 Life on Land – this goal includes the protection and sustainable use of terrestrial 

ecosystems such as forests. Again, the project’s objective of reducing our reliance on Brazilian 

soybeans would be consistent with this goal.   

Discussion during the workshop suggested that most participants were comfortable with the 

use of sustainability indicators as a means of assessing the relative sustainability of 

competing feeding systems. The potential flaws of an indicator approach were discussed, 

particularly around the availability and reliability of data for key component indicators. Much 

of the data available from Feed-a-Gene is based on preliminary results, experiments and 
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models and until ready-for-market versions of the technologies developed in the project are 

available, it is impossible to accurately measure their ultimate economic, environmental, and 

social impacts. What the analysis presented here demonstrates, however, is that such 

approaches have the potential to provide an holistic approach to sustainability appraisal, 

allowing indicators across the three dimensions of sustainability to be considered, alongside 

stakeholder judgements about the relative importance of each.  

An important concern for industry stakeholders was the likelihood of data being available to 

implement such approaches to sustainability appraisal in the future. If, in the future, a 

producer wished to compare an existing production method with a novel alternative, then 

data would be required on the economic, environmental, and social performance of both the 

existing method and its potential replacement. The chances of such data being available in 

a suitable form, alongside appropriate indicator weights, were argued to be unlikely, unless 

the development of new technologies was accompanied by a similar process of data 

collection and analysis as that implemented in the Feed-a-Gene project. 

4. Conclusions  

The sustainability appraisal workshop successfully demonstrated the potential contribution of 

the Feed-a-Gene project on the sustainability of monogastric livestock production systems. It 

further demonstrated that the project could help the livestock sector in its efforts to contribute 

to achieving the targets set for five of 17 UN SDGs. 

Crucially, the feeding solutions generated by the project offer a range of opportunities for 

livestock producers to be more sustainable. In particular, the replacement of Brazilian soybean 

meal in the feed mix with a locally-produced protein has been shown to have the potential to 

reduce energy costs and could have a positive impact on climate change and terrestrial 

ecosystems if it reduces deforestation.  

It was noted that level of environmental benefits and the sustainability of novel feeds depends 

largely on the amount of Brazilian soybean meal being incorporated into feeds. In scenarios 

where the price of soybean meal is low, larger amounts are likely be used in feed. Therefore, 

its replacement with a more local protein alternative, such as European soybean, rapeseed 

meal, or green protein, can improve the sustainability of monogastric livestock feeds, though 

this could be offset by economic costs linked to an increase in the cost of production if the 

resulting weight gains are smaller or feed costs higher. A note of caution was added in the 

discussion where ambitious plans by China to re-invest in its pig industry, recently devastated 

by African Swine Fever, were argued to have the potential to provide a ready market for South 

American soy beans and generate the same negative environmental impacts that this project 

is trying to reduce. 

The commercialisation of the innovations generated by Feed-a-Gene was also discussed. The 

sustainability appraisal demonstrated that, based on the assumptions used in the project, the 

adoption of many of innovations explored in the sustainability appraisal would have a negative 

economic impact compared to the status quo. This highlights the need for commercially 

available solutions based on these innovations to be able to improve production efficiency and 

at the same time reduce associated costs. This would need to be done without reducing the 

positive environmental benefits associated with these innovations.  
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Precision feeding solutions offer another route to more sustainable livestock production and 

this study provides clear evidence that the adoption of individual ad libitum feeding systems 

for pigs increases sustainability by reducing key environmental impacts and increasing 

profitability compared to a conventional biphase feeding alternative.  

The use of an indicator-based approach to sustainability appraisal in the future will be 

dependent upon the availability of suitable data on the economic, environmental, and social 

performance of novel feeding solutions, along with information about the relative importance 

of these different factors in achieving sustainability. The approaches demonstrated in work 

package 6 provide a template to deliver such data but their use requires expertise in techniques 

such as life cycle assessment, cost-benefit analysis, and Delphi methods that would typically 

be beyond many industry stakeholders. This could lead to the adoption of ad hoc approaches 

to sustainability appraisal based around a small number of available variables (e.g., costs, 

profitability, resource use) that may not give a rounded assessment of the impacts that a given 

feeding solution may have in terms of its sustainability.  

Therefore, if the industry is serious about adopting the most sustainable solutions possible and 

willing to trade-off short-term economic benefits against better environmental performance, it 

will need to develop partnerships with organisations that can provide the expertise and data 

necessary to undertake more holistic sustainability appraisals. It should also be borne in mind 

that, while this approach has the ability to identify approaches to livestock production that have 

a lower overall impact on sustainability, it may be the case that these are still less sustainable 

(particularly in an environmental sense) than the production of alternative proteins for human 

consumption. The future role of animal proteins in our diet is therefore a matter of debate, in 

which the industry should play an important part, supported by strong evidence of its 

commitment to do everything that it can to make livestock production as sustainable as 

possible. The work of the European Commission and the research it funds through projects 

like Feed-a-Gene, will be crucial in achieving this objective. 
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5. Annex 

5.1 Presentation of the sustainability appraisal workshop 

Area of expertise of the participants External 
stakeholders 

Feed-a-Gene 
participants 

Total 
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5.2 Background of the participants in the sustainability appraisal 

workshop 

Area of expertise of the participants External 
stakeholders 

Feed-a-Gene 
participants 

Total 

Equipment manufacturers and IT 
solutions providers 

1 1 2 

Extension services, technical advisors, 
consultants 

4 1 5 

Farmers, cooperative of farmers 3 1 4 

Feed, feed ingredients, or feed additive 
producers 

40  40 

Genetics and breeding companies 6 4 10 

Journalists 3  3 

Networks and associations 3  3 

Policy makers 2  2 

Research and development 
organisations, academic institutions 

14 62 76 

Total 76 69 145 

 


