CHAPTER 8

INGREDIENT VALUE AND Cost CALCULATOR FOR
Livestock AND PouLtry DIETs

Garland Dahlke and John D. Lawrence

Editors’ note: The Ingredient Value and Cost Calculator for Livestock
and Poultry Diets described in this chapter is available at
http://www.matric.iastate.edu/DGCalculator

Livestock producers and feed manufacturers face increased competi-
tion for corn from ethanol production and also have more feedstuffs
such as distillers grains with solubles available to them. As biofuel produc-
ers adopt new methods of extracting value from grain and oilseeds, new
feedstuffs are created and remaining co-products are altered. For example,
some ethanol producers are extracting, or plan to extract, corn oil through
either “front-end” fractionation before fermentation or “back-end”
centrifuging after fermentation. Both technologies produce a feedstuff
co-product that has different nutritional values and characteristics than
conventional distillers grains with solubles. When composition and prices
of feedstufls change, best-cost diets for animal performance also change.
Livestock and poultry producers, nutritionists, and feed manufacturers
and distributors need to be aware of the evolving nutrient composition of
available feedstuffs but should also know how to price them appropriately.

Whether a feedstuft should be used in a diet and whether it increases
or decreases the cost of the diet—or more importantly, the cost of produc-
ing a unit of animal output—depends on the price of the feedstuff com-
pared to its relative feed value. The relative value of a feedstuft’ depends
on two primary factors: its price and the portfolio of nutrients that it is
contributing to the diet compared with what it 1s replacing.

Nutrients in the diet have physiological requirements, such as mini-
mums, maximums, and their ratio to other nutrients. They also express
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economic principles, and these must be considered. First, nutrients have
“value if needed,” meaning that additional amounts beyond what an ani-
mal requires do not have value and may suppress performance or even be
toxic at high levels and thus have a negative value. Second, nutrients also
express diminishing marginal returns. A nutrient will have a higher value
per unit at low levels in a diet, but it will have less value per unit at higher
levels in the diet. Finally, it is important to consider the value of a feedstuft
in terms of its opportunity cost, that is, what it is replacing in the diet.

The computer application described in this chapter can be used
to determine the economic value of a feedstuff. A feedstuff’s economic
value 1s compared to its price to determine if there is an economic ad-
vantage in including it in the diet. The economic value also serves as the
maximum price a producer or feed manufacture would be willing to pay
for the ingredient.

The application begins with the current or representative diet be-
ing fed to a particular class of animal. Next, it uses linear programming
to solve for the least-cost formulation to achieve the same nutrition as the
original diet and thus determines the relative value of including a particu-
lar feedstufl. It includes additional characteristics of the feedstufl, such as
moisture, shrink, and handling cost, to determine how much a producer
would be willing to pay for the feedstuff, or how much a feed manufacturer
should charge for it.

The Computer Application

The purpose of this computer application is to help livestock and poultry
producers, nutritionists, and feed distributors determine the economic val-
ue of a given ingredient. This economic value may be viewed by producers
as whether the specified ingredient is a good buy when it is included in a
diet, and by distributors as the appropriate price to charge for the ingredi-
ent. A brief example of how the representative diet affects the economic
value of a feedstufl is given. This is followed by step-by-step instructions
for using the computer application.

Pricing is based on value, and value is composed of the quantity of
nutrients provided, the rate of utilization in a diet, the handling properties
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of the feed, and the value of the initial inputs necessary to make the given
feed. For example, corn-based distillers grains can be a plentiful source
of energy in the form of fat, digestible fiber, protein, energy, sulfur, and
phosphorus, depending on the animal species consuming this product.
Different processes in the production of corn-based ethanol and co-prod-
uct extraction can modify the concentrations of the nutrients present and
therefore modify the value of the resulting feed. Because distillers grains
have more than one nutrient and because some of these nutrients have a
window of opportunity, after which they may have a detrimental effect in
the diet, an ingredient can only be properly assessed in the context of the
diet for which it is to be provided.

Consider the following examples in which distillers dried grains are
used in the diet at 5% for broilers, 10% for growing pigs, and 40% for
feedlot steers. The three species vary in their ability to utilize distillers dried
grains in feeds, and these usage rates are reflected in the respective sample
diet formulations presented in Figures 8.1 through 8.3. In the example in
Figure 8.1, the 5% utilization rate in the broiler diet is achieved primarily by
substituting distillers dried grains for soybean meal and corn. At the pricing
structure used in the example, this substitution rate does not favor the use of
distillers dried grains in the diet. However, a price reduction of $0.36 per ton
for distillers dried grains allows this ingredient to be included in the diet.

An increase in the use rate changes this scenario. As noted, the
grower pig diet can utilize distillers dried grains at a rate of 10% of dietary
dry matter. As shown in Figure 8.2, at the 10% rate of use, the distillers
dried grains replace soybean meal, animal fat, corn, and some minerals
and become more valuable in the grower pig diet, with a $12.78-per-ton
advantage. Finally, the growing steer is capable of utilizing distillers dried
grains at 40% of the overall dietary dry matter. This diet 1s a little different
from that of the pig and broiler since other protein sources can be used to
balance the diet. These protein sources, which are generally more cost-ef-
fective, change the extent to which we may value the product, but even in
this case the higher inclusion rate has a price advantage of up to $16.48
per ton in the use of distillers dried grains (see Figure 8.3).

By evaluating an ingredient in the context of a given diet, we address the
nutrient density and nutrient quantity simultaneously. When the diet is then
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compared with a nutrient-equivalent diet, we can arrive at an appropriate
pricing structure that takes into account current market demands and supplies.

How to Use the Ingredient Value and Cost Calculator

Computer Software Requirements
a. Microsoft Excel must be installed on your computer to run this
program.

b. Microsoft Excel security levels must be set to low or medium. If
needed, use Excel Help to determine how to set the security level.
— To access the Excel help menu, select the F1 button while the Excel
program is running and search for security level or Trust Center.
— Enable macros if asked.

See the Definitions section at the end of these instructions for
an explanation of the terms used in the Ingredient Value and
Cost Calculator.

Step 1. Enter ingredient value and cost information into the
Ingredient Library.
a. Open the Ingredient Value and Cost Calculator in Microsoft Excel
and select the “Ingredient Library” tab at the bottom of the Excel
page to open the Ingredient Library worksheet (see Figure 8.4).
Modify ingredient values as needed.

Note: When entering or changing nutrient content, the values en-
tered should be appropriate for the species being fed. This means
that available levels of the nutrient should be entered, rather than
total levels. For example, inputs such as DIP (degradable intake
protein) are specific for ruminants. All ingredient nutrient contents
are to be indicated on a 100% dry matter basis.

b. To update values for existing ingredients, simply change the values
as needed in each column.

c. To enter a new ingredient, use any open row in the library, enter
the ingredient name, number of pounds per unit (for example, 50
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for a 50-pound bag or 2,000 for a ton), and purchase price. If ap-
plicable, enter the percent margin markup and estimates of percent
handling and storage shrink. If these values are not applicable,

the columns can be left blank. The program will automatically use
these values to calculate the use price. For the distributor, the use
price 1s the price per pound that must be charged on the outgo-

ing ingredient to satisfy shrinkage losses and provide the necessary
margin to maintain the business. For the producer, the use price 1s
the price per pound that will be paid for the ingredient.

d. When finished, select “Save” from your Excel menu.

Note that the pre-set numbers in the Ingredient Number column are used
to identify individual ingredients in the following steps.

Step 2. Enter the feedstuff specifications of the diet to be
calculated.
a. Select the “FeedValue” tab at the bottom of the Excel page to open
the Calculator page (see Figure 8.5).

b. In the Feedstuffs Specifications box, enter an Ingredient Library Num-
ber under the column labeled Number for each ingredient being con-
sidered for use in the diet. The corresponding ingredient name will
automatically appear in the column labeled Name (see Figure 8.6).

c. Indicate a fixed percentage of dietary dry matter, as desired, to
hold the inclusion rate constant for any of the ingredients under
the column labeled Fixed % of Diet DM. As shown in Figure 8.6,
the user has specified 40% distillers dried grains, which will force a
40% inclusion rate when the ration is balanced. The program will
calculate percentages for the other ingredients.

Step 3. Enter the diet specifications.
a. In the Diet Specifications box, under the column labeled Current Diet
Specifications, indicate the price per ton of the diet currently being
fed (or the diet being used for comparison). By indicating this price, a
basis can be established for arriving at the price for the new diet you
have specified in the Feedstuffs Specifications box (see Figure 8.7).
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b. Also in the Diet Specifications box, enter the nutrient specifications of
the diet currently being fed (or the diet being used for comparison).
Only the diet specifications that you wish to indicate need to be
provided here; the rest can be left blank (see Figure 8.7).

Step 4. Calculate the ingredient value and cost of the new diet.
a. Select the “Calculate” button, located above the Feedstuff” Specifications
box. (If nothing happens, evaluate your macro security or Trust Cen-
ter settings because they are preventing the program from functioning))

b. Once the “Calculate” button has been selected, the program will
formulate the diet as closely as possible to your specifications in a
“least-cost” manner. The results for the example are shown under
the column labeled Results Specifications (see Figure 8.8).

c. The calculator will also indicate the utilization price of ingredi-
ents, or the price to which the ingredient must be reduced before
the program will consider using it in the diet formulation. In this

example, 40-20 dry must fall below $205.05 (see Figure 8.8).

d. If the program cannot find a suitable solution, you may need to
specify other ingredients or manually adjust the fixed % of diet dry
matter values to arrive at a reasonable cost and nutrient content.
In this example, the user adjusts the fixed % of diet dry matter for
ingredients rather than specifying new ingredients (see Figure 8.9).

Note that if’ a nutrient level is not met, a “low” flag will appear next to the
results for that nutrient in the Diet Specifications box. If the nutrient content
exceeds the original specification by more than 15%, a “high” flag will ap-
pear next to the results for that nutrient.

Step 5. Evaluate the price of a selected ingredient.
a. Scroll down to the Ingredient Price Evaluation box and indicate the
ingredient library number of the ingredient you are interested in
pricing from the diet balanced in Step 4 (see Figure 8.10).

b. In this example, the selection is distillers dried grains (see Figure
8.10). The Ingredient Price Fvaluation results are based on the proper-
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ties and price of distillers dried grains relative to the comparison
diet. The calculator holds the prices of all other ingredients con-
stant in this evaluation, and the pricing results of the selected in-
gredient are given in terms of a maximum purchase price per unit
and a maximum use price per unit. A diet name and batch weight
can be specified in the Batch Sheet box (optional). The batch weight
defaults to 2,000 Ib.

Step 6. Generate a Summary Printout.

Generate a summary printout by selecting the “Summary Printout” but-
ton, located next to the “Calculate” button at the top of the Calculator
page. (If the “Summary Printout” button does not work, you will need to
re-evaluate your macro security or Trust Center settings because they are
preventing the program from functioning.) The summary printout for the
example used in Steps | through 6 is shown in Figure 8.11. If a batch size
was indicated in Step 5, the summary printout will show the weight of
each ingredient to be included when the feed is mixed.

Definitions

Batch Weight — The weight of a batch of feed for the diet being cal-
culated (optional). If desired, this weight is entered in the Batch Sheet box and
will appear on the summary printout. The batch weight defaults to 2,000 Ib.

Current Diet Specifications — The nutrient specifications that
must be met by the diet being calculated in the Feedstuffs Specifications box.
Only values for the pertinent nutrients need to be entered.

Diet Name — The name of the diet being calculated (optional). If
desired, this name is entered in the Batch Sheet box and will appear on the
summary printout.

Fixed % of Diet DM — Percentage of each ingredient to be used
in the diet on a dry matter basis. The user can enter a percentage for any
ingredient; the remainder will be calculated.

High/Low Flag — A “low” flag appears next to the nutrient(s) that is
deficient if the desired diet specifications are not met by the diet entered in



Dahlke and Lawrence

196

9 ySnoay | sdajyg ur pasn sjdurexs xoy nojurrd Arewrwung *11°g 2anS31y

9oud Juaund Je asn o3 Ayunuoddo pooh 16°0v2$ 3un Jad 801 asn wnwixew
69'v12$ 1un Jad 821d aseyaind wnwixepn

%0°0T %02 00°0002 000°002$ ZTT°0$ 067 v22$ surelb paup sia|insia LT
% % % nun /qj nunJad ¢ q lad un Jad aweN Jaquinn
dnyrey BulpueH abelois 391id aseyaind 32ld asn Areiqi Juaipaibu|

uonenjeAs adlid paad

iy 2T0 oto o6WNIPOS %0°00T %0°00T %0°00T 00002
6€0 % Inyns
ubly zs'0 0z'0 9% snioydsoyd
170 S0 % wniofed
129 % Yed
6ETY % 24N
ubly z2°92 00°'ST % 4aN
LT°0 % ueydodAiL
190 % dUILOBIYL
620 % SUILOIYIDN
250 9% duISAT
1218 % dia %v'9T %0°9T %0°9T 00002 0°02€ woolq are| ‘efejly 90T
ybly G2'8T 00°€T % 04d1D areydsoyd wniofealq 99
veT qi/fedn IN %T'0 %T°0 %T°0 0089T 0z s 8L
€90 290 ai/redan B 3N %Y'0 %¥'0 %0 0'829T 08 Sjeuogued WNPED  ¥9
qi/redow w 3N $S0°502$ fip 0z-0t 8c
% NAL %S vy %S EY %S'EY 0°0£9T 00.8 Ap‘wod /v
00072 uoL/$ %L '8E %0°0% %001 0008 0008 surelb paup sis|isia /T
suoneayoads 2ld pa4-sy Na Waieia pa4-sy pa4-sy sweN  JaquinN
sinsay 181 WuBLND uoneziin 121Q JO uddIad 10 9% paxiq IM 9[edS IM yoreg Aresqr uaipaibul

9d %0V 4999 dWeN uohey

s181Q A1Nod 7® ¥001S8AIT 10} 101e[Nd[eD 1S0D 7 aN[eA Jualpaibul _ .

U j3ag el

8002/2T/TT



Ingredient Value and Cost Calculator for Livestock and Pouliry Diets 197

the Feedstuff Specifications box. A “high” flag appears when the resulting diet
exceeds a given nutrient specification by more than 15%. The user can
decide whether deficiencies or excesses will present a problem.

Ingredient Library Name — The name assigned to each ingredient
in the Ingredient Library. The ingredient library name will automatically
appear when an ingredient library number is entered into the calculator.

Ingredient Library Number — The pre-set number assigned to
an ingredient in the Ingredient Library. This number is entered for each
ingredient that will be factored into the calculated diet, as selected by
the user from the first column of the Ingredient Library. The ingredient
library name will automatically appear when the corresponding ingredient
library number is entered into the calculator.

Maximum Purchase Price per Unit — The maximum price to be
paid for an ingredient in the Feed Price Evaluation box based on the utiliza-
tion rate in the diet and the pricing of the other ingredients.

Maximum Use Price per Unit — The maximum price per unit
that can be charged for the feed ingredient when it is included in the diet
entered in the Feedstuff Specifications box. This price is a factor of the initial
purchase price after adjusting for storage shrink, handling shrink, and mar-
gin requirements (as entered in the Ingredient Library). If no adjustments
are made in these three categories, the maximum purchase price per unit
and the maximum use price per unit will be the same.

Example: Assume that wet distillers grains can be delivered to a cus-
tom beef feedlot at §40.00 per ton. The feed is stored on a slab and used
up in two weeks. Based on previous research data, there is 3% shrinkage in
the quantity purchased compared with the quantity delivered. This shrink
occurs from loading, delivery, and unloading. Then, based on storage time,
an additional 10% shrinkage can be observed when measuring the weight
delivered to the feedlot versus the weight delivered to the pens of cattle.
Therefore, the use price must cover this 13% loss in product up front in the
billing procedure by increasing the use price by 13% above purchase price.
A margin can then be added to this price to cover the costs of providing
this ingredient in the ration. If we set the margin at 10% for this example,
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the maximum use price per unit totals $50.57 per ton fed. Because not all
feeds have the same handling shrink, storage shrink, and margin require-
ments, the user can enter these values in the Ingredient Library for each
individual ingredient. The purchase price and use price are then evaluated
in the context of the ration provided to arrive at the maximum purchase
and maximum use prices. If these maximums are less than the current
pricing, the calculator indicates that the product is not a good buy.

Percent of Diet As-Fed — Percentage of the diet each ingredient
contributes on an as-fed basis. The Batch Sheet used for mixing feed ingre-
dients is based on these percentages, multiplied by the desired batch size.

Percent of Diet DM — Percentage that each ingredient contributes
to the diet on a dry matter basis. These values should match the amounts
in the column labeled Fixed % of Diet DM once the diet is complete.

Results Specifications — The nutrient specifications for the diet
entered in the Feedstuff Specifications box.

Use Price — For the distributor, the use price is the price per pound
that must be charged on the outgoing ingredient to satisfy shrinkage losses
and provide the necessary margin to maintain the business. For the pro-
ducer, the use price is the price per pound that will be paid for the ingredi-
ent plus the cost of shrinkage.

Utilization Price — The price to which a given feed ingredient must
be reduced before the program will consider using it in the diet formulation.





