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The Legal Cannabis Industry: Exponential Growth at a Cost 

 The legal cannabis industry is at billions of dollars per year. In fact, legal cannabis is 

currently the fastest growing industry in the United States. The exponential growth associated 

with legal cannabis happened in a very short time, and occurred in localized settings that were 

highly regulated and monitored. There is a large market demand for cannabis and cannabis 

derived products. States with legal cannabis have observed surges in tax revenues and are 

certainly happy to see the money coming in. States and local municipalities are reaping tax 

benefits, job creation, and access to a once illicit plant. Yet, there is an underlying cost associated 

with the growth. The cost is being borne by our environment. In 2015 Denver Colorado 

experienced 45% growth in utility power use (Utility Dive, 2015). This is a massive increase in 

carbon emissions, especially because Colorado utilities are highly coal dependent. Cannabis may 

be green, but it appears to be one of the largest energy consumer, on par with the energy 

consumption of data centers (Morris, 2015). 

Operational Cost 

 Cannabis cultivation is extremely land and property intensive. A medium size grow 

operation is around 10,000 sqft and there are over 600 cultivation licenses in Colorado alone. 

That is approximately 6 million sqft of property in use for the cultivation of cannabis. In 

Colorado, the law requires marijuana to be cultivated in a lock and key enclosed structure. 

Cultivation is evidently taking place indoors, and is using the utility grid for power. A 2015 

study conducted by Evan Mills of Lawrence Berkeley National Laboratory reveals that 

marijuana growing operations account for 1% of the total electricity use, which amounts to 6 

billion dollars per year. The industry is burning 15 million tons of carbon emissions which is the 

equivalent of 3 million average cars (Guardian, 2016).                                                                                                   

 The energy consumed by one plant over an indoor growth cycle is equivalent to running 

seven refrigerators for a year (Northwest Power, 2014). Most cultivated marijuana plants are 

forced to grow in a highly-controlled environment that use calibrated machines to maintain the 

optimal grow environment. The break-down of energy use is shown in Figure 1 (Podorson, 

2015). Lighting is the largest portion of indoor facility energy consumption and is the main 

contributor to the cooling energy used, making the combined effects of indoor lighting the clear 
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majority of load in indoor cannabis facilities. Energy costs are almost 50 percent of the total 

wholesale cost of cannabis production according to Evan Mills. Lights are run for 24hrs (seed 

stage 2-4 weeks), 18hrs (vegetative stage 3-5 weeks), and 12hrs (flower stage 6-10 weeks) 

increments. Each stage of the plant growth requires different intensity of light and thus energy 

use.  

 

Figure 1 

 

 

 

 

 Grow lights, year-round cooling, constant dehumidification, water management, space 

heating, and CO2 injection are extremely energy intensive. Because these climate devices are 

used to maintain an environment connected to lighting cycles there is a lot of turning on and off 

device switches. For growers, this means power surges. In Colorado, utilities charge for demand 
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cycles which means the highest consecutive 15-minute power draw per billing period. 

Additionally, if these surges happen to fall during a peak energy demand time (Podorson, 2015), 

then these charge periods can account for the largest portion of the energy bill (Figure 2). Just 

one slip into peak demand category can cost cultivators tens of thousands of dollars. Still, 

cultivators are willing to pull energy from the grid and pump carbon into the atmosphere so long 

as they maintain high yields on their crop. This is especially true with the quickly decreasing 

wholesale price of cannabis.   

 

Figure 2   

 

    
         

 A sustainable alternative would be to grow in greenhouses or outdoors. Clearly, without 

utilizing the sun and/or outdoor environment as an energy source cultivators are certainly slave 

to the utility costs and are in no way helping the environment. Pueblo, Colorado region has many 

examples of outdoor and greenhouse grow facilities that are successful.  Unfortunately, the shift 

towards green house or outdoor cultivation has not caught on. According to Marijuana Business 

Daily, 92 percent of legal cultivation occurs indoors and only 1 percent in green houses. In 

Colorado, there are various reasons why cultivators are hunkered down in industrial warehouses 

such as: regulation requires that cannabis is grown in an enclosed structure, Limited access to 
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capital for sophisticated greenhouse development, and belief that indoor cultivation allows for 

the ultimate controlled environmental settings. An effort is being made to eliminate the barriers 

to sun sourced cannabis, however, it is important to recognize that the shift is unlikely to occur 

anytime soon. When observing new market entrants, be it a first-time grower or an entire state 

legalizing adult use, there is always a land grab for properly zoned industrial ware house spaces. 

A sustainable solution to cannabis production should apply to indoor cultivation, and focus on 

optimizing energy use for cultivation through cost savings algorithms. The real estate intensive 

industry should focus on energy optimization that will push toward long-term sustainable 

methodologies.  

Sustainable Methodologies: Harnessing the Power of Innovation 

  The cannabis industry has sparked a new wave of innovation in urban agriculture. The 

advancement in indoor grow technology is trying to keep pace with the evolving cannabis market 

and help growers realize greater profits during grow operations. The tech boom is mainly in device 

manufacturing of lights and environmental units such has HVAC systems and cooling. Right now, 

a huge market place exists for ancillary service provider in the industry. Innovative design in water 

drip systems, hydroponics, aquaponics, and even aeroponic growing systems are dramatically 

cutting water use and utility cost. Refined nutrient delivery systems cut costs and increase crop 

yield. The South West Energy Efficiency Project projects that cultivators can cut costs of up to 50 

percent through existing efficiency technologies (Geller, 2016). There will continue to be a market 

for controlled, more expensive indoor cannabis. Pharmaceutical/Medicinal use and quality control 

are more easily managed in an indoor grow. Yet, the ultimate move for cultivation is being directed 

toward green houses and outdoor grows. Technology is evolving in green houses that allow for 

highly regulated grow operations, and outdoor farms are favorable in ideal climate zones such as 

Northern California. A shift to greenhouses means erecting new state of the art structure for 

cultivation, but as mentioned before, regulation, access to capital, and consistency in product pose 

large enough barriers to direct sustainable transition.    

 Barriers that perpetuate the environmental impact of carbon hungry cannabis cannot be 

mitigated through strictly market based solutions. If the industry is left to its own devices and only 

observes a profit bottom line, growers are bound to skimp on energy efficiency CapEx. In the 

sustainable real estate development industry, the business case can be made for energy efficient 
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building. Pro forma analysis can incorporate the CapEx necessary to see returns on green investing, 

but the observed revenue increases occur tomorrow rather than today. In an infant industry like 

legal marijuana, there is no guarantee of tomorrow.     

 Boulder County, Colorado exemplifies how legislative action can be taken to curb negative 

environmental impacts from Cannabis. “Licensed medical marijuana and recreational marijuana 

facilities are required to report their energy usage to the City of Boulder and offset 100 percent of 

their electricity use.” (Boulder.Gov, 2015). The government mandate increases energy costs for 

local cultivators by approximately 20 percent. This is forcing cannabis growers in Boulder to either 

move operation to a county that has less strict regulation, or drive toward efficiency of how 

cannabis can be profitable and have less environmental impact. Boulder growers are now 

experimenting with new lighting systems and micro grid technologies to off-set their energy use. 

The demand for cannabis is not going to decrease anytime soon. In fact, the industry is projected 

to grow at 27 percent per year for the next five years (Arcview, 2017). With large growth in a new 

industry, mitigations on environmental impact should be paramount in developing new legislation 

to guide the industry. Now is the time to address the energy use of indoor operations, and for other 

counties to follow Boulder’s example. Additionally, the push toward energy efficient grows will 

generate economic partnerships between renewable energy sources and a highly energy dependent 

industry.      

 Sustainable Triple Bottom Line - Profit, Planet, People 

  The emerging trend in sustainable development presents the case that pursuing sustainable 

real estate development makes firms more competitive, resilient and nimble in a fast-changing 

world. The cannabis industry should be no exception, and would benefit from focusing on a triple 

bottom line of profit, planet, and people. Retrofitting industrial zoned warehouses with energy 

efficiency technologies for cannabis cultivation adds significant value in the long-run. The net 

effect on carbon emissions can be mitigated and the planet does not necessarily have to suffer from 

adding a new industry to the capital market place.      

 Environmental due diligence professionals do not for see environmental degradation 

associated with the cannabis cultivation as an industrial use (Richard J Hirsh, Environmental Due 

Diligence). In general, toxic environmental waste is associated with industrial production, however 

the current view of cannabis production is that the waste is a bio degradable bi product and will 
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not negatively affect environmental assessments. Granted there is the component of “smell 

pollution,” however the smell is not a recognized environmental condition of breathing it, eating 

it, drinking it, or dermal exposure (Richard J Hirsh). With due diligence firms claims of limited 

environmental impact associated with production, the properties are in fact candidates for green 

building certification          

 Already, the U.S. Green Building Council is formulating check lists for LEED certified 

grow buildings (USGBC). The USGBC is exploring marijuana waste streams and considering 

alternatives for waste management issues. With LEED checklists being applied to grow facilities, 

there is an added value to the warehouse space being developed. The added value can contribute 

to the triple bottom line. If green building standards start to address how cannabis real estate is 

developed there will likely be a shift in the real estate development across the industry. The green 

building standards certainly have an impact on profit and planet, however, the people and 

community still need to be addressed in full.        

 As an industry, cannabis should focus on improving the well-being of society. Keeping in 

mind that growing cannabis is dealing with the most advanced technologies in indoor agriculture, 

the industry has an opportunity to transfer cultivation knowledge toward urban agriculture. 

California Community Supported Agriculture (CSA) networks are a means to get fresh locally 

sourced produce delivered to one’s doorstep (O’Neil, 2016). CSA is paring marijuana-to-food 

which is a forward-thinking example of how cannabis can create a partnership and connection to 

communities. This type of pairing can educate dispensaries and cannabis customers about their 

local communities and how the paired local food is sourced, grown, and sustained through 

partnership of cannabis cultivators. Imagine walking into a dispensary with the option of 

purchasing cannabis that is partnered with a local farm. The possibilities for collective partnerships 

between cannabis cultivators and produce cultivators can create significant value on the triple 

bottom line. “People care who grows it and where its coming from. They want it to be from a farm 

with values they connect with” (O’Neil, 2016). Sustainable real estate development in terms of 

green houses and community gardens that are sponsored by cannabis businesses add to the 

biophilia of sustainable community development.  
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            Conclusion 

  The cannabis industry is growing at an exponential rate. More states are adopting adult use 

legislation and the demand for cannabis flower and derivative products continue rise. The industry 

is highly real estate and energy intensive. Sustainable development of a property intensive industry 

such as cannabis can be achieved with the adoption of a triple bottom line in legislative and market 

demands. Forward thinking business leaders see the added value in both adopting energy 

conserving technology and designing grow facilities to decrease waste creation and utility usages. 

As whole sale prices for cannabis decrease and more states adopt legal use, the cannabis market 

will take hold as a permanent industry in the US economy. Adoption of sustainable real estate 

practices, especially those that incorporate energy efficient retrofit and new green building 

construction, will add valuable profit margins and ensure a competitive edge for current and new 

industry players. Through the lens of sustainable development, it is important to address the role 

that the now repurposed industrial building uses and new building construction will play in the 

real estate game. Sustainable real estate development maintains that efficient building design 

paired with positive social and environmental impacts will add value to a properties future use, 

rents, and production.   
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