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Abstract of the doctoral research

In the push to phase out fossil fuels and develop renewable materials and energy, biorefinery
systems have emerged as key technologies, designed to process biomass into energy and a
wide range of bio-based products. This thesis investigates how such systems can be integrated
into agricultural settings, focusing on their financial viability and their potential role in advancing
a more transformative bioeconomy. Despite most biomass originates in the agricultural sector, it
is processors, bioengineering companies, and research clusters that have the financial means
to invest in biorefineries, and therefore capture much of the value they generate. Farmers, in
contrast, tend to remain raw material providers. In this thesis, the focus on farm-level
implementation of biorefineries, directly managed by farmers, was to investigate the potential

role these systems could play in shifting the current imbalanced value distribution in bio-based

financial sustainability at farm level and exploring their role in a transformative
value chains.
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Through techno-economic assessments of two on-farm biorefinery models, microalgae
production using grass juice and lactic acid production from fermented grass, this research
shows that economic viability is possible but highly dependent on context. High capital costs and
limited biomass availability are key constraints. While microalgae production can be profitable
depending on product valorization and market conditions, lactic acid production is only viable
when multiple farms collaborate and co-invest. Beyond economic feasibility, the dissertation
critically examines the policy frameworks shaping biorefinery development in Europe, with a
focus on biomethane targets under RePowerEU and the Renewable Energy Directive. These
policies largely follow a narrative centered on technological innovation and economic growth,
often overlooking ecological integrity and social justice, including when planning for biorefinery
upscaling. Interviews to farmers in Community Supported Agriculture (CSA) were conducted to
present a different vision of agriculture and the bioeconomy, rooted in sufficiency, cooperation,
and care. These perspectives were used in this dissertation as a foundation for rethinking how
biorefinery systems might align with post-growth agricultural models.

The thesis concludes that, while current biorefinery systems can support diversification of
production for farmers and renewable energy goals, they remain limited, under existing framings,
in their ability to drive deeper transformation of the bioeconomy and meaningfully include farmers
in bio-based value chains. Expanding the concept of biorefineries to reflect diverse value systems
and more accessible, farmer-led technologies could strengthen their potential as tools for a more
transformative bioeconomic transition.
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