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Abstract 

Introduction 
Animal feed sector in Ireland and Europe is heavily relying on imported soymeal as a source 
of protein in feed. In 2022 EU imported 28.1 million tons, while Ireland imported over 800,000 
tonnes of high-protein soymeal from outside EU, resulting in severe environmental impacts 
of GHG emissions, deforestation, biodiversity loss etc. This research develops a waste-to feed 
protein biorefinery system for producing single cell microbial protein. The transformative 
approach addresses the soy protein challenges by producing alternative protein using 
biomass fermentation developing a sustainable protein production system.  
 
Material and Methods 
The feasibility of developing protein from agri-food waste for feed applications does not 
entirely relies on the biorefinery system but equally on the need and acceptability of the 
stakeholders of the value chain. Therefore, stakeholders were engaged with to understand 
and prioritise their needs for animal feed and to explore the enablers and barriers towards 
the inputs, outputs and outcomes of the developed biorefinery system. Process maps were 
developed to identify, map and cluster the stakeholders. Individual interactions were 
undertaken with farmers (n= 5), feed industry personnels (n= 5), animal nutritionists (n= 4), 
agri-food biomass producers (n= 8), scale-up facility providers (n= 3), policy influencers and 
regulators (n= 2). Additionally, a stakeholder workshop was conducted as well as stakeholder 
engagement was undertaken at various scientific and public engagement events in Ireland 
thereby collecting data from a total of 85 stakeholders including pig farmers, veterinary 
doctors, nutritionist, researchers and feed suppliers.  
 
Results and Discussion 
Following a thematic analysis, the key stakeholder impressions of the problem that emerged 
were: Price, Feed Quality, Ease of Supply and Sustainability. A mission model canvas 
highlighted that value propositions of the waste-to feed protein biorefinery system for 
farmers was protein quality and cost; for feed industry was locally produced protein with low 
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carbon footprint and for regulators was traceability, waste valorisation and emissions 
reduction.  
 
Conclusion 
The contribution of this study can be highlighted through a theory of change lens that IF agri-
food waste is converted into feed protein THEN demand of imported soy protein will be 
reduced BECAUSE farmers and feed companies will get locally sourced protein AS LONG AS 
the produced protein is cost-effective, nutritional equivalent to soy, environmentally 
sustainable and can full fill the required demand. 
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