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Primal bee: An innovative hive solution for beekeepers by beekeepers
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Primal Bee founders, mechanical engineer Gianmario Riganti and his childhood friend and technical expert Alex 
Gamberoni had trouble when first embarking on their beekeeping journey together. They purchased bees, installed them 
into their wooden Langstroth hives and followed the recommendations offered by beekeeping books, blogs and beekeeper 
associations. Unfortunately, each year they were faced with a problem which plagues most beekeepers, their colonies 
collapsed despite their best efforts as beekeepers. Ironically, while their colonies were having difficulty surviving they 
were called to collect a colony in a hollow tree that was thriving. This feral colony of honey bees had a strong, healthy 
population with long combs of brood and stores of honey within the protected cavity of a thick-walled tree.

This inspired the beekeeping duo to develop an insulated and geometric hive that would help honey bees maintain their 
ideal temperature of 36℃ (96℉). Through innovative engineering they modelled many different hive types comparing each 
for thermal efficiency. Through this study they discovered the design that would become the Primal Bee hive. The Primal 
Bee hive presents an innovative approach to sustainable beekeeping by leveraging thermodynamic efficiency, superior 
insulation, and optimized hive design to enhance colony survival, productivity, and adaptability. 

With the engineering research results, Primal Bee founders applied to a Swiss start-up competition and won. These grants 
were used to build the first prototype, proof of concept and an international patent application. The hive was studied 
through extensive research and field testing in diverse climates including the Swiss Alps, Alaska, Australia, and the Israeli 
desert. As hypothesized, the insulative qualities and geometric design helped to optimize heat efficiency enabling the 
bees to mitigate weather impacts. Field results demonstrated significant improvements, including a 500% increase in 
thermodynamic efficiency, doubled bee populations and honey production, and reduced colony loss. This presentation 
details the Primal Bee journey from concept to product, testing to market fulfillment. We hope our story serves as an 
inspiration for beekeepers to generate innovative solutions that go beyond their own hives to support the beekeeping 
community and honey and pollination industry.
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Honeybees (Apis mellifera) are crucial in sustaining global biodiversity and food security by facilitating plant pollination, 
with over 100 million colonies worldwide contributing to ecosystem stability. Additionally, beekeeping yields high-
value products such as honey, bee pollen, bee bread, and propolis. Nevertheless, honeybee populations are increasingly 
threatened by environmental stressors, including pathogens, pesticide exposure, and industrial pollution. Among these, 
climate change is a significant factor negatively impacting honeybee health, colony development, and longevity. Extreme 
weather events such as heatwaves, wildfires, prolonged droughts, and heavy rainfall disrupt natural ecosystems, 
leading to malnutrition, increased susceptibility to diseases and pests of honeybees, and fluctuations in the quantity 
and quality of beekeeping products. Pesticide exposure further exacerbates these challenges, as honeybees encounter 
agrochemicals both through nectar and pollen collection, and miticides such as fluvalinate, flumethrin and amitraz 
used to control Varroa destructor infestations. In response to environmental stressors, honeybees exhibit physiological 
and biochemical adaptations, including alterations in lifespan, body size, protein composition, hormone levels, and fat 
reserves. Moreover, stressors can modify the chemical composition of beekeeping products, potentially affecting their 
nutritional and commercial value. Monitoring honeybee populations and their products by addressing the stress factors 
that threaten them is a critical priority for conserving sustainability. This study aims to enhance the resilience of honeybee 
colonies against climate change and pesticide exposure while improving production quality and yield. To achieve this, 
honeybee and bee bread samples were collected from apiaries across different climatic conditions, and the fatty tissues 
and pesticide content of honeybees, together with the nutritional value and pesticide contents of bee bread samples 
were evaluated to assess these stressors on beekeeping activities. The findings will provide insights into the impact of 
environmental stressors on honeybee health and beekeeping productivity, contributing to the development of sustainable 
management strategies.
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