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ABSTRACT

Agriculture is a major contributor to global greenhouse gas emissions, accounting for up to 25% when land-
use change is included, highlighting the urgent need for scalable mitigation pathways within agri-based
economies. This study applies an input—output (I0) framework to assess the economy-wide structure of
anaerobic digestion (AD)-based biomethane production in Ireland. Four deployment scenarios (1, 10, 20,
and 40 GWh) are evaluated to examine how scale influences sectoral distribution across the economy. The
results reveal a highly interconnected system, where upstream economic activity is dominated by agriculture,
manufacturing, and capital-related services, reflecting feedstock supply and infrastructure requirements.
Downstream, economic value is concentrated in energy and transport sectors, illustrating the conversion of
agricultural biomass into marketable energy carriers. Across all scenarios, the overall economic structure
remains consistent; however, increasing scale alters the relative share of activity distributed across the 12
input—output subsectors. This indicates that while anaerobic digestion operates within a stable structural
framework, scale plays a critical role in redistributing economic activity across sectors rather than
fundamentally changing system dynamics. These findings position AD as a structurally integrated pathway
within Ireland’s bioeconomy, providing policy-relevant insights into how scaling biomethane deployment
influences sectoral participation and supports the transition toward a low-carbon, circular economy.
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