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The Economics of Carcass Weight:
A Classic Micro-Macro Paradox in Agriculture

Economists like to use production agriculture as an
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A simple budget approach will beused to evaluate the
decision to feed cattle to heavier weights and sell them on
the cash market. To evaluate the industry level impact of
increasing carcass weights, the fundamental principles of
supply and demand in a market will be reviewed. The
elasticity of demand with respect to price (E,= Percentage
Changein Quantity/ PercentageChangeinPrice) measures
how responsive quantity demanded isto a changeinprice.
However, the inverse of this relationship is known as the
Price Flexibility (PF = Percentage Change in
Price/Percentage Change in Quantity) and it measures how
responsive price isto changes in supply. Past estimates of
the price flexibility at the fed cattle level will be used to
evaluate the change in price from an increase in carcass
weight and to determineif profitstofeedlots are increased
or decreased when cattle are fed to higher weights.

Results
Firm Level

If cattle are sold in the spot market on a live weight
basis, andif there are no discountsthat will be applied, then
the economic decision rule on how long to feed cattle is
fairly simple. If the cost of gain is less than the market
price, then you should continue to feed the cattle. Thisis
obviously an over simplification, but itis a good place to
start the discussion. For example, if your curent cost of
gain is $0.50 per pound of gain, and if the current market
priceis $0.70 per pound, then itis profitable to feed cattle
longer. Specifically, a1,250 Ib. steer @ $0.70 = $875. Two
weeks later, that steer weighing 1,3001bs. @ $0.70 = $910.
The added revenue is $35 and the added cost is only $25
(501bs. gain X $0.50/1b of gain) so the added return is $10
per head. So, as long as the market is constant, and gains
are constant, the added return from additional wdght is
equal to the (market price - the cost of gain) times the
weight gain. Inthe examplehere: [($0.70-$0.50) X 50 Ibs]
= $10 per head.

Recent research in Nebraska (Vieselmeyer et a.) and
Oklahoma (Wagner et a.) has shown that averege daily
gainand feed effi ciency isnot affected by days onfeed, and
that live slaughter weight islinearly rel ated to days on feed.
Both of these studies also concluded it was economically
profitable to feed cattle to heavier slaughter weights. It
appears from these studies and from current marketing
practices that cattle should be fed and are being fed, up to
a weight where they are just at a point where additional
dayswould result in price discountsfor either heavy weight
carcasses or yield grade 4 carcasses.

Industry Level

What isthe overall market impact asmoretotal tons of
beef are placed onto the market? A supply and demand
diagramisdisplayedin Figure 1. Increased carcassweights

have the effect of increasing the total supply of beef from
S1to S2. If demand remains constant, then the pricewould
fall from plto p2. The crudal question haeistherelative
change of pl to p2 compared to the change from gl to g2.
If price decreases a greater percentage than quantity
increased, then the resulting total dollars spent on beef will
decrease.

Previous economic studies have estimated the
Elasticity of Demand for fed cattle to be between-0.4 and
-0.7. Therefore, the price flexibility coeffident would be
between-2.5and -1.4. S, if quantity increased one percent
fromglto g2, and if demand remained constant, then price
would be expected to decrease 1.4 to 2.5 percent.

Theindustry impact of many feedlotsfeedingcattleto
1,300 pounds rather than 1,250 pounds would be that
carcassweightswould increasefrom 795 t0830 pounds. If
three pounds of the additional 35 pounds is fat that is
trimmed off, there is a four percent increase in beef. If
demand remained constant, the average price of fed cattle
would decrease between 5.6 to 10 percent. On a $70 per
cwt fed cattle market, that would be a decrease in price of
$3.92 to $7.00 per cwit.

Let’ sre-analyze the decision to increase cattle weight
from 1,250 to 1,300 pounds. The 1,250 pound steer would
still be valued at $875 per head (1,250 X $.70) but the
1,300 pound steer would only be vdued at $819 to $859 per
head (1,300 X ($.63 to $.6608)). It still cost $25 per head
for the added weight, so the net effect is that returns are
decreased $41 to $81 per head. Another method to look at
this problem is to consider the break-even selling price.
The break-even price will belower with the 1,300 pound
steer compared to the 1,250 pound steer. Consider that a
750 pound steer purchased for $30 per cwt. for a cost of
$600, and fed to gain 500 pounds at a cost of $250, would
have abreak-evenprice at $68 per cwt ($850/1,2501bs.). If
that steer weresold for $70 per cwit., then the net return per
head would be $25. If that same 750 pound steer was fed
550 pounds at a cost of $275, then the break-even price
would be $67.30 pe cwt. ($875/1,3001bs). However, if the
market price has declined to between $63 and $66.08 from
the added beef tonnage on the market, then the net return
per head would be between -$5590 and -$15.86; a
reduction of $40.86 to $80.90 per head.

Implications

Fromanindividud feedlot perspectivethere currently
is an economic incentive to feed cattle up to the point
whereeither thereisarisk of substantial discountsfor yield
grade 4 or heavy weight carcasses. By topping pens,
marketing potential yield grade 4 or heavy carcass cattle,
feedlotsare ableto feed the remainder of the pen additional
days and sell moretotal pounds. So long as the cost of gain
islessthan the market price, thisisaprofitable practice for



a feedlot when the decision is assumed not to impact the
market price. However, it would appear that the negative
impact on overall market price frommany feedlotsfeeding
cattleto heavier weights outweighstheindividua gains. In
other words, thefeeding industry isworse off feeding cattle
to heavier waght.

What is the optimal solution? If one feedlot markets
cattle at lighter waghts they will give up the individual
advantage of feeding cattleto heavier weights, and will still
likely receive the same price. If alarge group of feeders
could collectively agree to market cattleat lighter weights,
they most likely could positively influence market price.
However, there would be an incentive for other feedersto
feed cattleto heavier weights and still get the higher market
price. Could feedlot producers police themselves?

Another issue that has not been addressed in the
article, but is very relevant to the topic is the bargaining
power of feedlots vis-a-vis the packers when cattle are
getting too heavy or too fat compared to their bargaining
power when cattle are lighter. Thi sshift inthe psychology
of the market may be worth $2-4 per cwit.

Like many issuesin the beef industry, thereisnot an
easy solution to the decision of the optimal end weight for
a pen of cattle. However, | think the industry needs to
consider that the trade-off may be between selling more
beef and selling less beef more profitably.
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Figure 1. Supply and Demand Diagram.



