MARCUS
( ) OLDHAM

Can Bitcoin mining turn excess renewable energy into
a digital cash crop in agriculture?
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Agriculture is under increasing pressure to improve environmental performance while remaining commercially
viable. On-farm renewable energy projects are often presented as part of that response, yet many struggle to
achieve strong commercial returns because generation does not always align with farm demand, export
pathways are often weak or constrained, and storage remains costly. The result is a recurring problem of
underutilised or weakly monetised surplus renewable electricity.

This paper argues that bitcoin mining may help address that problem through what it describes as digital crop
rotation: a flexible, interruptible and counter-cyclical use of surplus renewable capacity that can switch on
when excess energy is available and switch off the moment the farm needs that power back. In this sense,
bitcoin mining is not positioned as the primary enterprise, but as a secondary digital ‘cash crop’ grown only on
surplus electricity, complementing rather than competing with farm-first operations. Using a qualitative
comparative approach grounded in secondary research, the study draws on evidence from utility-scale
renewables, microgrids, landfill gas systems, biorefineries and other adjacent energy settings, and translates
those mechanisms into agricultural contexts.

The analysis identifies four recurring pathways through which bitcoin mining may improve renewable energy
project viability in agriculture: surplus monetisation, more commercially useful renewable sizing, value time-
shift through conversion of surplus energy into BTC, and in many settings the productive reuse of mining heat.
The findings suggest that the opportunity is conditional but materially credible, with the strongest fit in
agricultural enterprises facing weak feed-in tariffs, export constraints, seasonal mismatch between generation
and demand, and practical on-site uses for low- to medium-grade heat.

In this framing, bitcoin mining is best understood as an enabling and augmenting technology that may
strengthen the commercial case for renewable projects and support broader agricultural decarbonisation
efforts through commercial rather than purely socially-driven incentives.
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