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Introduction
Feed inputs comprise one of the largest operational cost categories for beef production both for cow-calf ranches and 
feedlots. Thus, the economic sustainability of the beef industry can be positively impacted by improving feed efficiency. 
Genomic testing could be used to select beef animals with increased feed efficiency. As such this management tool 
offers the potential for economic improvement across the beef supply chain.

Objective
A number of factors impacting feed efficiency have been investigated, but little research has been reported related 
to the economics associated with genomic testing and its potential to improve feed efficiency. Hence, our research 
objective is to evaluate the potential economic impact of improving feed efficiency for cow-calf operations, feedlots and 
for the beef sector as a whole, using genomic testing to improve selection of efficient animals.

Materials and Methods
We use existing data from cattle feeding experiments conducted at the James C. Hageman Sustainable Agriculture 
Research and Extension Center (SAREC) to motivate our analyses. We conduct firm level budget analyses to estimate 
the potential economic improvement associated with increasing feed efficiency across both cow-calf and feedlot 
operations. These firm level analyses are then used in an Equilibrium Displacement Model (EDM) to estimate the 
overall potential economic gains associated with improved feed efficiency in the U.S. beef sector.

To measure the potential feed efficiency improvement we utilized data from feeding experiments at SAREC. We 
examined the available data and assumed that the bottom half of the SAREC sample was replaced with animals 
performing as animals in the top half. The range in feed intake per pound of gain for the sample was 4.32 to 10.18 
pounds on a dry matter basis. When the bottom half was replaced by the top half of the sample, the new sample of 
cattle ate approximately 87% of the amount of feed the original sample did to achieve the same amount of weight gain 
overall. We also assumed this improvement in feed efficiency for animals placed in feedlots would likely come from 
genetic selection occurring in the cow-calf sector. Thus, our analyses assumed a 13% reduction in feed intake for both 
our cow-calf and feedlot budget analyses. It should be recognized that data are not available for cow-calf ranches related 
to genomic testing and possible feed efficiency gains at this time, and feed efficiency gains in commercial cow-calf herds 
could be different than this. For our national estimate of economic gains from improved feed efficiency, research on 
adoption of beef production technology suggests only operators with herd sizes of more than 100 cows utilize improved 
reproduction technologies. Thus, we assume only operators with a herd size of 100 or more cows will apply genomics 
testing to improve feed efficiency for our national EDM beef sector analysis.
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Results and Discussion
Cow-calf operations: We analyzed ranches with 200 head versus 521 head and analyzed economic benefits from 
improved feed efficiency that came from cost savings of reduced feed alone, and also from using a reduction in feed 
per animal to grow the herd, i.e., run more animals with same total amount of feed. According to the first scenario, 
feed cost savings alone, for the operation with 200 cows, estimated benefit would be approximately $1 per head by the 
end of year 7. As time passes the benefits increase and after 10 years the benefit would be $36 per head ($/hd). Feed 
cost savings alone for the 521 cow herd size operation, indicates producers would receive $14/hd by the end of year 7, 
and after 10 years the benefit would total $55/hd. If ranches chose to increase herd sizes, cow-calf producers with 200 
head herd size would receive negative net benefits of -$31/hd with increased cow herd size of 25 head by year 7. Again, 
as time passes net benefits increase, and by year 10, indicated improvement is $36 per head. Results for operations 
with beginning herd size of 521 head indicate cow-calf producers would receive a positive benefit of $6/hd by the end 
of year 7 and after 10 years the total benefit would be $99/hd. It is interesting to note that for producers who have a 
shorter planning horizon (less than 10 years) regarding management of their operation, they may be better off to not 
increase herd size and just take improved profits from reduced costs from feed savings. In fact these results suggest 
that given the assumptions in our analysis, this investment would not garner positive net benefits until after year seven 
for smaller operations. These results indicate that given operational practices and costs assumed in the budgets, larger 
operations may very well benefit more from improved feed efficiency than smaller operations.

Feedlots: Again we analyze two scenarios of reduced costs from feed savings versus increased number of head in the 
feedlot given improved feed efficiency of animals placed in the feedlot. According to the first scenario, feed cost savings 
without an increase in number of head in the feedlot, feedlot producers would receive a benefit of $76/hd by the end 
of year 9. The benefit after 12 years would total $124/hd. Our second scenario results indicate that feedlot producers 
would receive less net benefits in the shorter term with increased number of animals on feed. Total benefit is estimated 
at $66/hd after year 9 and $112/hd by year 12. Overall, the slightly lower benefit compared to cost savings on feed, 
for both ranches and feedlots, is driven by the lower profit margin per head received when expanding animal numbers 
compared to feed cost savings alone. A reduction in feed cost alone does not change other cost categories as total 
number of animals do not change, but net feed cost per head goes down.

Beef Sector: Our estimates indicate total net benefits could equal nearly $2.5 billion in year 9 alone, and the sum of the 
benefits for years 3 through 9 is nearly $12 billion. The share of estimated benefits accruing to the cow-calf and feedlot 
segments are 34% and 66%, respectively.
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