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1. The vision: from orchard waste to soil wealth 

In the Mediterranean landscape, olive tree prunings (OTP) represent a massive but largely 
underexploited biomass resource. Traditionally, these residues consisting of thin branches 
separated during annual maintenance are left in the fields or burned in the open air.  
These practices not only waste energy potential but also create significant environmental 
pressures through greenhouse gas emissions. The PRIMARY project aims to transform this 
cycle by demonstrating how OTP can be systematically collected and converted into 
renewable energy, high-value materials, and organic soil amendments. 

2. Technical Excellence: A Cascading Recovery Model 

The valorisation of olive prunings follows a sophisticated "cascading" principle to ensure that 
every fraction of the biomass is utilized to its highest potential. 

 Thermochemical conversion (energy and biochar):  After mechanical pre-

treatment (chipping and shredding) and pelletization, the residues enter two main 
routes. They are either combusted in specialized boilers for heat production or 
processed via gasification and pyrolysis. This yields renewable electricity and 
biochar, a stable form of carbon that enhances soil structure and nutrient retention 
when returned to the orchards. 
 

 Bio-materials and advanced biotechnology: Beyond traditional energy, PRIMARY 

explores cutting-edge applications. The fibre-rich fractions are processed using foam-
forming technology to create prototypes for bio-based packaging and sustainable 
construction materials. Additionally, OTP-derived substrates are used in submerged 
fermentation to produce microbial proteins, offering a circular solution for the food 
industry. 
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Figure 1 Flow diagram of Olive tree prunings value chain 

 

3. Local implementation: the Herakleion pilot 

The practical implementation of this model is being demonstrated in the region of 
Herakleion, Crete, where approximately 50 tons of olive tree prunings are being collected in 
collaboration with local producers and the MINOA cooperative. The pilot serves as a full-
scale demonstration of the entire circular value chain: 

 Logistics and pre-treatment: Optimized harvesting and gathering of residues, 
followed by on-site shredding, storage, and pelletizing to ensure a uniform, high-
quality feedstock. 

 Energy and soil Recovery: Conversion of pellets into renewable heat and 
electricity, alongside the production of biochar to be returned to the orchards as a soil 
enhancer. 

 High-tech prototyping: Testing the integration of OTP-derived fibers into foam-
forming processes for bio-packaging and construction materials, as well as their use 
in fermentation for microbial protein production. 

 

 

 



 

 PRIMARY is funded by the European Union’s Horizon Europe research and innovation programme 
under grant agreement No. 101180167. Views and opinions expressed are however those of the 
author(s) only and do not necessarily reflect those of the European Union or European Research 
Executive Agency. Neither the European Union nor the granting authority can be held responsible 

for them. 

 

 

 

 

 

 

By covering the path from optimized field collection to advanced bio-product manufacturing, 
the pilot aims to refine logistics, eliminate waste management costs for growers, and prove 
the economic viability of the bioeconomy for the Mediterranean olive sector.  

4. Systemic circularity and environmental impact 

The OTP value chain is built on the principle of "closing the loop". By combining biochar with 
composted organic matter, we produce an enhanced soil improver that is reintegrated into 
the cultivation cycle, improving soil health and carbon sequestration.This diversification of 
end-products ranging from heat and electricity to packaging and food ingredients ensures 
long-term sustainability and economic resilience for the olive sector. 

 
 
 
 
 

Contact and information 

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

Contact Person: Giorgos Karampelas, CERTH - g.karampelas@certh.gr 

 

 

Figure 2 Region of Herakleion and olive orchards in Crete 
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