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Phase 1:  Goal Definition and Scope

Four Phases of a Life Cycle Assessment

Phase 2:  Life Cycle Inventory

Phase 3:  Life Cycle Impact Assessment

Phase 4:  Assessment/Scenario Analysis In
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Every process has inputs and outputs
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The more processes, the more complexity
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Building the Recipe for Rice (LCI)
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We first must build an inventory of what is being 
used in rice production for a specific location and 
practice. This is called a Life Cycle Inventory (LCI)

This inventory is important (it’s like the “recipe”) if you leave 
something out, your absolute LCA will be subject to omitted 
variable bias.



LCA software

• Most LCAs are conducted using pre-populated 
production methods that have been academically 
vetted. 
– For instance, in SimaPro, there is a vetted rice 

production database for China 
• When we want to run an LCA for Arkansas, we have to go 

into SimaPro “calibrate” variables for Arkansas production 
processes.

– These calibration methods are usually taken from production 
budgets, such as those put out by the Division of Agriculture. 



Absolute vs Relative LCA

• Creating an Absolute LCA is difficult. You must 
pin down everything in the production process 
and where the inputs were created.

• I have used Relative LCAs in my research. 
– That is, instead of worrying about what country the 

potash used in production came from, I focused on 
differences in production practices and find the relative 
differences 

• Row rice vs conventional irrigation  



Absolute vs Relative 

Absolute values are important but when comparing two things (trucks or 
rice production practices) relative comparisons are used in decision 
making. 



Previous Rice Arkansas Rice LCAs

• 1- Blast resistant vs. non-Blast resistant varieties
• 2- Impact of Newpath resistance 
• 3- Impact of the adoption of NSTaR nitrogen 

testing 
• 4- MIRRI vs Conventional irrigation 
• 5- Furrow Irrigated Rice vs Conventional 

Irrigation 
• 6- Hybrid vs Purebred Rice Variaties 



Furrow Irrigated Rice



FIR Environmental Metrics 

Typically, LCAs will standardize into a single metric, like CO2e, like 
in the figure above.

However, with a Stepwise LCA, we can use USD as our metric.  



Results (Environmental) 





NSTaR LCA

• A total of 1,117 rice producers’ N 
samples were analyzed and 
subsequently given a N 
recommendation by the N-STaR 
program and compared to the 
blanket recommendation of 180 
lbs/ac for clay soils and 150 lbs/ac 
for silt loam soils 

Ecosystem Impact Scores Using Stepwise Life Cycle Analysis per Kg
of Rice Produced Conventional Nitrogen (N) Recommendations (Baseline)
 and N-STaR Production

• The LCA single score for a kg of traditional rice is estimated at $0.3734, and for N-
STaR, it was estimated at $0.3603, a reduction of $0.0131 for every kg of rice produced 
with N-STaR. 

• That’s $0.27 per bushel or $48.13 per acre (assuming a 180 bu/yield)





Clearfield LCA 

In this study we estimated the impact of red rice infestations because of NewPath 
resistance, so we used an LCA to “value” a technology. 

Here, our metric was how much does it cost in environmental damage to meet the 
global average per capita rice consumption (126.1 lbs/year)



Ecosystem vs Tangible Benefits

• In this study, we conducted an LCA looking at the benefits (environmental, water 
savings, and fuel) from actual MIRI adoption in Arkansas and compared that to 
funding the Rice Board provided for MIRI research. 

• Accounting for Ecosystem services can make a big difference in how you look at the 
bottom line



Conclusion

• While many stakeholders want a “one size fits all” 
LCA to represent their industry, in reality, 
establishing a baseline LCA first and then 
highlighting production or technology changes is 
ideal. 

• These “ecosystem benefits,” although monetized 
in several of these studies, are likely not going to 
be payments for producers. 
– But when you want to market your product against 

another, they are valuable information for buyers who 
want to pass this information on to consumers 



Conclusion

• My thoughts on LCAs boil down to what your 
objective is.
– If it’s comparing US rice to Thai rice, a simple baseline 

LCA for both countries would work
– If it's quantifying a “more sustainable rice” produced in 

the USA, then a baseline is needed, and several LCAs 
where single changes from that baseline can be 
summed. 

• If you change too many things at once, you can't tell what is 
driving the change. 

• Knowing what you want and who your target 
audience is, is vital prior to starting. 
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