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Primal bee: a sustainable beekeeping solution for climate challenges
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Primal Bee

The honey bees’ ability to thermoregulate their hive is a key adaptation for honey bee survival, especially in challenging 
climates. The ideal internal hive temperature is ~36  (96). Hotter or colder temperatures can negatively impact the queen’s 
egg-laying production and the brood (eggs, larvae, and pupae). The honey bee has several behavioral adaptations to 
maintain this equilibrium including clustering and vibrating to warm the colony and fanning, ventilating and evaporating 
water to cool the colony.  Thermoregulation costs energy needed to fuel water collection flights, fan wings, and thoracic 
muscles to cluster, vibrate and ventilate within the hive. The efforts of thermoregulation can be lost through dissipation 
of heat through cracks, seams or thin walls of the standard wooden hive. This can be very energetically expensive for the 
bees to heat, cool and maintain their hive. Many improvements can be made to the hive design to reduce this energetic cost 
through thermodynamic engineering and design.  Since 2015, thermodynamics were compared through quantitative and 
qualitative measures in the Primal Bee Hive project. Innovative engineering provided an unexplored competitive advantage 
for honey bees. In a thermodynamic hive, bees expressed increased productivity due to perfect thermoregulation. This 
advantage created a better incubation process: better temperature control at lower energetic cost. The Primal Bee nest 
design was evaluated through extensive research and field testing in diverse climates—including Alaska, Australia, and 
the Israeli desert—the Primal Bee hive provides a solution to climatic challenges. Its insulative qualities and geometric 
design reduces heat loss and optimizes heat-efficiency. The thermodynamic hive helps mitigate extreme weather impacts 
on colony health resulting in less honey consumption and larger, healthier honey bee populations. Field results have 
demonstrated significant improvements, including a 500% increase in thermodynamic efficiency in thermodynamic hives 
compared to standard wooden Langstroth hives (insulated wooden Langstroth hives only increased thermodynamic 
efficiency by 35%). doubled bee populations and honey production, and reduced colony loss. The Primal Bee hive enhances 
colony resilience against climate-related stressors while promoting sustainability in apiculture. By bridging scientific 
innovation with practical beekeeping needs, the Primal Bee hive sets a new standard for sustainable beekeeping under 
climate challenges.


