
    

 

 
 
 
 
 
 
 

 

 

1. The vision: harvesting the potential of underutilized 
Biomass 

The PRIMARY project addresses the challenge of valorising abundant but underutilized 
grass biomass in North-East Europe. In regions like Finland, grass is a substantial feedstock 
whose availability, however, is highly seasonal. The project’s vision is to transform this 
biomass into a diverse range of high-value products including food, feed, and bio-based 
materials ensuring circular resource use and fostering climate resilience for rural 
communities. By creating new value chains, the business model enhances income 
opportunities for farmers and SMEs while reducing dependence on synthetic agricultural 
inputs. 

2. Technical excellence: precision fractionation and 
cascading use 

To maximize the value of grass biomass, the project employs a cascading biorefinery 
approach that separates and valorizes the raw material into distinct, high-quality streams: 

 Stabilization and pre-treatment: Given the seasonality of grass, ensiling is used as 

a preservation method either by using biological or chemicals to acidify and stabilize 
the material, and to ensure supply for year-round processing. 
 

 Fractionation: The grass undergoes mechanical pressing to separate it into a press 
cake (rich in fibre) and grass juice (containing soluble proteins and other nutrients). 
 

 Protein recovery: The grass juice is processed through heat treatment and 

acidification to yield either a leaf protein concentrate for animal feed or a high-value 
Rubisco protein concentrate suitable for food applications due to its nutritional and 
functional properties. 
 

 Material and microbial Innovation: The solid fibre fraction (press cake) is diverted 
to foam-forming technology to produce lightweight packaging and construction 
materials. Simultaneously, grass-derived substrates are used in submerged 
fermentation to produce microbial protein for the food and feed sectors. 
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Figure 1 Flow diagram of grass biomass value chain 

3. Local implementation: The Finnish pilot biorefinery 

The practical demonstration of the grass value chain is conducted in Finland, involving a 
strong collaboration between research institutes and industry leaders: 

 Field optimization: Luke (Natural Resources Institute Finland) conducts field 
experiments to optimize harvesting strategies and studies the impact of agronomic 
practices on the quality of biorefinery outputs. 

 Pilot scale operations: A pilot-scale biorefinery for protein and fibre extraction is set 
up by Valio in collaboration with Luke. This facility demonstrates robust protein 
sedimentation processes, processing up to 2000 kg of material to yield 200 kg of 
protein paste. 

 Advanced valorisation: VTT develops the fermentation processes for microbial 
protein production and the foam-forming technology for biomaterial applications, 
working alongside partners like Fiberwood to test construction and packaging 
prototypes. 

By integrating field experiments with industrial-scale piloting, the Finnish pilot proves the 
technical and economic viability of decentralized biorefineries for rural Europe. 
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4. Sustainability and regional impact 

The grass biorefinery model serves as both an economic driver and a sustainability enabler. 
It ensures an equitable distribution of benefits across farmers, cooperatives, and local 
enterprises, ensuring that rural areas capture the added value of their natural resources. 
Through the production of sustainable food ingredients and bio-based materials, the project 
strengthens local bioeconomies and supports Europe’s transition toward resource-efficient 
agriculture. 

 

Contact and information 

Website: https://www.primary-project.eu 

Contact Person: Nordlund Emilia, VTT - emilia.nordlund@vtt.fi 

 

 

Figure 3 Grass harvesting activities 

Figure 2 Grass chopping process 
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