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Abstract

Biological feasibility and commercial viability are distinct questions for containerized rice cultivation. This working
paper combines a literature scoping review with a reproducible engineering scenario model. A 40-foot high-cube
container, two cultivation layers, and 40 m? of total canopy are used as the common spatial boundary. Three
deliberately broad scenarios vary PPFD, photoperiod, crop duration, LED photon efficacy, facility-load multiplier, and
grain yield. The outputs are electricity per crop, theoretical annual grain output, electricity intensity per kilogram,
and an electricity-only cost floor.

The low-load boundary produces 94.5 kWh per kilogram of paddy rice, while the baseline and high-load boundaries
produce 509.7 and 2,660.0 kWh/kg. At assumed electricity prices of NTD 3, 5, and 7 per kWh, the baseline electricity-
only floor is approximately NTD 1,529, 2,549, and 3,568 per kilogram. These figures exclude capital equipment, labor,
finance, water treatment, nutrients, milling, packaging, losses, and distribution. The modeled annual outputs are
approximately 188, 93, and 50 kg per container. These are scenario results, not observations from a physical
container experiment.

The study concludes that rice cultivation in a closed plant factory is technically plausible but structurally
disadvantaged for commodity grain because of artificial-light and climate-control demand. Near-term use cases with
a better value-to-energy match include rapid generation advancement, germplasm work, controlled experiments,
education, and extreme-environment research. A measured pilot is required before any commercial claim or
investment decision.
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