
HOMEWORK MATERIAL FOR THE FED CATTLE MARKET SIMULATOR

MEATPACKING ECONOMICS
Homework #2, Econ 338b

Participants role playing as Meatpacker Cattle Buyers purchase fed cattle from Feedlot Marketing Managers, process the cattle into boxed beef, and sell the meat in a wholesale market.  They also attempt to make money in the process.  The computer portion of the packer-feeder game computes the price in the boxed beef market.  The game players determine the number of pens traded, the weight of cattle in those pens, and the prices paid for fed cattle.  Total marketings of cattle are aggregated over all sales and all weights to determine a total volume for the boxed beef market.  During periods of high (low) volume relatively low (high) prices are paid for meat.  As with cattle feeding, because of the time lag between input purchase and product sales, there is uncertainty in product revenues.  Meat is sold in the boxed beef market, at a computer calculated price, the week after cattle are purchased.

General Packer Information
Profits are defined the same for all meatpackers; profit is total revenue minus total costs.

(1)
Profit = Total Revenue - Total Costs

We can look at profitability in meatpacking on a per head basis.  Total revenue per head is the sum of meat and byproducts sales.  Total costs per head are all costs related to slaughtering and processing, including byproducts processing where the quantities are expressed in per head units.  Therefore, an expanded version of equation (1) expresses profit per head.

(2)
Profit = [(PriceMeat x QuantityMeat) + (PriceByproducts x QuantityByproducts)]

- [(PriceLivestock x QuantityLivestock) + CostsSlaughtering-Processing]

Importance of Costs and Volume Processed
Packers have control over several factors which affect gross margins and profits, two of them are; quantity of livestock purchased and costs of slaughtering and processing.  Therefore, one of the major decisions packers make daily, both in reality and in the packer-feeder game, is how many animals to purchase.  That decision in turn directly affects a packer's cost of slaughtering and processing.  In the packer-feeder game, there are four packers, each with a different size plant.  One decision each packer must make is how many pens of cattle to purchase to minimize average cost per head for slaughtering and processing.  Since each plant has a different cost schedule, each plant also has a different minimum cost volume.

Consider the following cost schedule for one hypothetical plant.  Average total cost is total cost divided by number of head slaughtered per week.  You can see that the minimum cost volume for Plant X is 1200 cattle per week or 12 pens of cattle per week.  At that volume, average total cost of slaughter and processing is $75 per head.

Example: Plant X








 Average



Slaughter/Week

Pens/Week

Total Cost

Total Cost
1000 Head
10
$78,000
$78/head

1100
11
 83,600
 76

1200
12
 90,000
 75

1300
13
 98,800
 76

1400
14
109,200
 78

The first part of the attached pre-work asks you to determine the minimum cost volume for two example plants.  If a packer team operates their plant at the level with the lowest average total cost of slaughter and processing, i.e., the minimum-cost volume, their economic performance for the game will be good.  However, the best performing teams will deviate from this rule when it is profitable to do so.  Packer teams need to know when it is profitable to process more pens than the low-cost volume, when it is best to process fewer pens than the low-cost volume, and when the best decision is to close their plant.  In the packer-feeder game, meatpacker performance is judged not by profit per head but by profit per unit of minimum-cost volume. 

Meatpacker Pricing of Fed Cattle

There are quality variations in cattle.  Fed cattle bids need to be adjusted to consider quality variation.  In this market simulator, the source of quality variation is linked to the weight of cattle on the show list.  Cattle characteristics in this market simulator are summarized below.

	CATTLE CHARACTERISTICS

	Live

Weight
	Carcass

Weight
	Dress

Percent
	%

Choice
	%

Select
	%

YG 1-3
	%

YG 4-5
	%light

Carcass
	%heavy

Carcass

	1100

1125

1150

1175

1200
	682

703

724

746

768
	62.0

62.5

63.0

63.5

64.0
	59

63

67

71

75
	41

37

33

29

25
	98.5

97.0

95.5

93.5

91.0
	1.5

3.0

4.5

6.5

9.0
	10

5

0

0

0
	0

0

0

5

10


The live weight of different show list groups are in the left column.  Heavier weight animals result in heavier carcasses and have higher dressing percentages.  Pens of lighter weight animals have relatively more animals grading Select, YG 1-3, and have relatively more light carcasses.  Pens of heavier weight animals have relatively more animals that grade Choice, YG 4-5, and have relatively more heavy carcasses.

	PRICE DISCOUNTS

	Select quality grade or below
	$5.00/cwt.

	Yield Grade (YG) 4 and 5
	$10.00/cwt.

	Light carcasses
	$2.00/cwt.

	Heavy carcasses
	$2.00/cwt.


The equation for this quick-and-dirty method does not give you the true break-even price but get pretty close to actual breakeven.  

 (3)
Bid Price = Projected Boxed Beef Price x Dressing Percentage of Cattle.

Using this equations to compare two pens of cattle at different weight bid prices can be calculated rapidly.  In the example the projected boxed beef price is $120/cwt. and pen 1 contains 1100 pound cattle which will dress at 62% and pen 2 contains 1200 pound cattle which will dress at 64%.  The bid prices are

Bid PricePen 1 = $120/cwt. x 0.62 = $74.00/cwt., and

Bid PricePen 2 = $120/cwt. x 0.64 = $76.80/cwt.

Notice, the meatpacker knows the dressing percentage of each weight group of cattle in show lists and uses this in the calculation.  The quick-and-dirty method approximates the true break-even price well, but it is not exactly correct.  In real cattle markets and in this simulated market, the quick-and-dirty method works well because the discounts on boxed beef price and the costs of processing are almost equivalent to the value of the byproducts.  An order buyer for a meatpacker might use this easy method to calculate break-even purchases prices in the middle of a trading session, recognizing their profits will be a little different because the break-even price is not exact.

A few comments about the example may be helpful.  First, the expected boxed beef price will be the most current boxed beef price reported plus or minus how much a packer thinks the price will change in the following week.  This generates a projected boxed beef price and some market outlook is required. Note that pen 2, the heavier cattle, has more Choice grade cattle and fewer Select grade cattle, thus the discount for Select cattle is less for pen 2.  However, pen 2 has more yield grade 4-5 cattle so the discount for YG 4-5 is greater for pen 2.  The weight discount for each pen are the same.  However, the discount for pen 1 is because of light carcasses and for pen 2 because of heavy carcasses.  Heavier cattle yield 64 percent compared with 62 percent for pen 1, the lighter cattle.  Slaughtering-processing costs and profit target are equal on a per head basis for each pen but not on a per hundredweight of live weight basis.  Overall in this example, packers could pay more for heavier cattle than for lighter cattle and earn the same profit per head on each pen.  The third and fourth parts of the attached pre-work asks you to determine bid prices for three weights of cattle and two costs of slaughtering-processing.

