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Optimizing throughput based on packer demands 
John Deen DVM PhD Dip\ ABVP 

C(lllege of Veterinary Medicine, University of Minnesota 

Off the rack solutions. like bargain basement clresses, 
never fit anyone 

-Francoise Giroud 
The throughput of grow-finish barns is being consistently 
re-evaluated as market demands and conditions regularly 
change. A number of evaluation techniques to determine 
optimal throughput are possible, but the aim should be to 
maximize profit based on a preset number of constraints. 
This aim is admirable, but the number of variables in
volved in making this decision makes it a challenging 
scenario. 

In this paper I wish to put forward a model with those 
variables that are important and present some general iza
tions regarding the approaches we should be taking to 
evaluate throughput decisions. The most useful approach 
is one that addresses the variabil ity of many of the items 
of concern. We have variable growth rates, prices of in
puts, and prices received for output. Not only should we 
evaluate these variables in the long run, we should also 
be able to allow some flexibility in this system to respond 
to changes in these variables. Above all, we should be 
able to respond to the changing specifications of packers. 
This response may lead to altered production methods 
but can also simply be in educating packers on the costs 
of specification changes. To optimize throughput we need 
to address all these variables. 

Optimizing throughput means that, in most cases, a maxi
mal throughput is not correct. This is true whatever mea
sure is taken to evaluate throughput. Whether it is pounds 
per square foot, pigs per barn per year, or pounds of lean 
gain, there are economic restrictions on maximizing 
production. 

The variables of concern 

The variables we should analyze fall into two main cat
egories. The first is the expected performance of pigs 
within a system, including growth performance, feed con
version, and carcass characteristics. More importantly, this 
performance needs to be measured as a function of time 
or weight to produce accurate results. In addition, we need 
to know the variability of that performance as the vari
ability of weight and carcass characteristics is a major 
concern at the time of marketing and closing out the 
facility. 

Second level variables are those that characterize financial 
demands. These are mainly the price received for pigs 
and variable costs of production (mainly feed). Again, 
we must address the variability of these factors. The price 
recei ved for pigs varies over time and varies with the 
weights at which they are marketed. When we evaluate 
throughput, we need to evaluate the range of prices to 
which we expect to be exposed. 

Finally, we need to define the rules under which we will 
produce the pigs. The frequency of sorting, the accuracy 
of weighing pigs, and the flexibility of changing rules and 
schedules all should be taken into account. There are real 
opportunities to improve the position of pork producers 
by adjusting production techniques to address variability!. 

The model 

This model uses spreadsheets with the additional input of 
a program called @Risk (Palisade Software, Newfield, 
NY). This method allows one to transform averages into 
distributions and use those distributions as part of an analy
sis. The approach taken has been based on the design 
methods of statistical process contro]2. One of the first 
rules of any process control is to define the loss function. 
In our case we not only hilve to define it on the basis of 
the individual pig but, more importantly, on the basis of a 
group of pigs in a barn. 

For the purpose of th is paper we will take the performance 
of a system in the Midwest being marketed to one packer. 
For the basis of this model, we started with feed costs of 
$140 per ton and a market price of 40 cents per pound. 
These pigs are gaining approximately 1.7 pounds per day 
with a standard deviation of gain of.2 pounds. Feed con
version is slowly increasing from a base of three pounds 
per pound of gain. Backfat levels are also increasing, with 
a standard deviation of 0.2 inches. 

Based on this information and the packer's price matrix, 
the expected loss function is as shown in Figure 1. This 
loss function was defined using methods previously pre
sented3• The only additional modification to the method 
has been to include expected carcass characteristics as a 
distribution instead of the mean. Using this method, the 
optimal market weight for an individual pig is 271 pounds. 
Such analyses are useful for those farms that are sorting 
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pigs and marketing separate load.s. It ,hould ~d,o be noted. 
however, that the relative loss to those shipping a heavy 
pig as opposed to a light pig is much Ie.'s. Thus. any vari
ability or error in measurement should he biased toward 
producing a heavier pig. The btter is u,dul in evaluating 
different scenarios in marketing groups of pigs. 

.Just as there is a loss function for the individual pig there 
is also a loss function for the group of pigs when we op
erate our barns on an all-in-all-out hasis. There are two 
basic methods of viewing loss funl'lions for a group of 
pigs in a grow-finish barn. The first is where all pigs are 
marketed at the same point in time. This secoJl(\ involves 
removing pigs as they reach their optinl~t1 weights. The 
second is important if the expected Ill.'S function for the 
individual pig has a steep .side for heavyweight pigs on 
the individual pig loss function. It is less important in 
situations such as that depicted in Figure I. 

The loss function for a group of pigs with the individual 
loss function shown above that arc growi ng at 1.7 pounds 
per day on average and have a C'V in weights of t)(/c .. This 
group level loss function is shown in Figure 2 and uses 
methods previously reported l

. Again. the tail is steeper 
on the left-hand side for unsorted groups. This means that 
marketing a group of pigs when the majority are light is 
contraindicated. Conversely keeping a group of pigs too 
long results in losses as well-no only real losses but also 
in losses owing to the opportunity costs of not using the 
barn efficiently. 
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Because efficient use of the barns has to involve schedul
ing production in turnovers of the barn. there is a third 
level of variation that needs to be addressed when con
sidering long-range plans. Variation is going to have an 
effect as the upsides are different from the down sides. 
Closing a group too early can have devastating economic 
effects as the majority of the pigs may not have entered 
their optimal weight range as defined by the packer ma
trix. The downside can be no worse than ~ln empty barn 
and the capital costs involved with that scenario. Three 
major sources of variation need to be addressed to make 
a long-run plan. The tirst is variation in performance as 
groups of pigs can grow at varying rates. Factors such as. 
summer weather, poor feed quality. and disease can re
sult in slower growing pigs that will be lighter at the close 
out of a barn. Second. the price received for pigs can vary 
and this will result in changing loss functions ~lI1d opti
mal weights. Variation in feed prices will h,lve ~l similar 
effect. 

To do such prospective planning involves some crystal 
ball-gazing but is important in design and planning. This 
model we chose to take as the mean a $4() market with a 
standard deviation of $5. Feed prices had a mean price of 
$140 with a standard deviation of $20. Average growth 
rates for the group have a standard deviation oLI pounds. 
There are no good data on these distributions as it is pro
spective. The resultant model is shown in Figure 3. Rec
ognize that this model is based on the characteristics of 
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pigs within a certain system with a certain expected out
come. This model shows that when we take into account 
variation of some of the production variables the costs 
are larger than we would calculate for the average group. 
This should be relatively intuitive as the costs of being 
under-capacity are larger then being an over-capacity. It 
also shows the opportunity to have some extra capacity, 
especially if there is also variation in the availability of 
pigs to enter the barn. 

Discussion 

There are numerous opportunities to address some of the 
sources of variability in pig production. Not only does 
this technique illustrate that we need to be cognizant of 
the level of pig growth variability to create a viable mar
keting strategy, but we also should look at methods of 
controlling growth variation to optimize throughput. It 

Opfimizil1R fhrollRhpllf hased 011 packer demands 

appears that packer matrices will continue to create more 
and more demerits for lightweight pigs. We must be able 
to address these buying changes in our marketing methods. 
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