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 Lighting technologies for plant growth 

are improving rapidly, providing numerous 

options for supplemental lighting in 

greenhouses. The most efficient fixtures 

are LED and HPS at 1.70 µmol/J, which 

represents a dramatic improvement over the 

1.02 µmol/J efficiency of the mogul-base 

HPS fixtures that are in common use. Based 

on 2014 prices, the five-year electric plus 

fixture cost per mole of photons is 2.3 

times higher for LED fixtures, due to the 

high capital cost  per photon delivered. 

z- Integrated total photon output of fixture, measurements made by integrating sphere or flat plane integration. 
y- Photon output per electrical Input (µmol per second divided by joules per second). 
x- Cost of fixtures as of April 2014. 
w- The number of fixtures to get a total photon output of one mmol (1000 µmol) of photons per second. 
v- Assumes 3000 hours per year operation and $0.11/kWh. 
u- Cost of fixture (multiplied by fixtures needed) plus cost of electricity over 5 years. We used a discounted cash flow model 

assuming a 5% per year cost of capital.  

z- The number of fixtures to get 1 mmol (1000 µmol) of 

photons per second. 
y- Cost of fixture (multiplied by fixtures needed) plus cost of 

electricity over 5 years. We used a discounted cash flow 

model assuming a 5% per year cost of capital.  

Importance of photon capture 

 Precision luminaires, lenses, or adjustable angle 

LEDs can be used to apply highly focused lighting 

specifically to the plant growth areas. If widely spaced 

benches are a necessary part of a production system, 

LED fixtures can be a more cost effective option for 

supplemental greenhouse lighting.   

The value of sunlight 

 Based on the current efficiency of plant 

lighting we can calculate the cost to turn 

electricity to sunlight: 
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If we assume a DLI of 60 𝜇𝑚𝑜𝑙
𝑚2𝑑  over a 100 
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