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  ABSTRACT 
As mankind continues to reshape the landscape, the agricultural infrastructure to 

support our subsistence is being overtaxed due to unsustainable and outmoded 

development. Natural resources are surrendering to and retreating from metropolitan 

expansion as urban populations continue to expand. The United Nations estimates that 

80% of the world’s population will inhabit dense urban cities by the year 20501

Additionally, buildings within the urban fabric continue to grow larger, more 

complex, more precise, and more demanding; the building sector is responsible for 

consuming 76% of the United States’ total electrical loads, primarily to regulate the 

thermal environment and power electronic equipment and lights

 as 

populations migrate from rural communities in pursuit of a more profitable livelihood.  

Food security is under constant threat by socio-political and socio-economic turmoil, 

overburdened natural resources and unstable climatic conditions. Contemporary 

agricultural methods simply do not produce sufficient quantities of high-quality food 

stuffs. The world’s population currently survives on less than half of the land area 

necessary to provide a well-rounded, healthy diet.  It is crucial that technological means 

and methods evolve in step with societal progression, such that the inevitable 

obsolescence and collapse of contemporary agricultural practices are not overwhelmed 

and outdistanced by the demands of our growing civilization.  
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. The incorporation of a 

biomechanical building envelope system can provide the necessary means of 

establishing an economically and ecologically sustainable food security system for 

dependent urban populations by de-centralizing and distributing food production within 

the core of the urban fabric while mitigating and mediating both the thermal fluxes 

between habitable space and the outside environment, thereby mitigating the energy 

loads of the building. 
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