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Evaluation Question #1: How do I determine my risk exposure?
What is the ‘risk’ exposure for your dairy operation gross margin?
This is an important question to answer. Insurance can be purchased for many events, some of
which are more likely to occur that others. For example, when you purchase auto insurance you
must decide on the amount of liability protection you believe necessary. To make this decision
you must evaluate two items: the likelihood that you will be involved in a serious event with
liability and the potential extent of that liability. You must decide on the likelihood or
probability of an auto event with liability attached and then the level of that liability. Margin
insurance is not any different in this regard. You must decide on your risk exposure. You must
determine what you believe to be the likelihood of a loss, i.e., low margin, and what that loss
may be in dollar terms. You may have completed something like this if you purchase crop
insurance. With crop insurance you must evaluated what your expected crop loss might be over
the growing season and then determine what dollar amount this loss would represent. In the case
of margin insurance you must also make similar evaluations, however determining the likelihood
of a margin ‘loss’ and the amount of the loss is not as straightforward as it is for crop insurance.
How do I determine my risk exposure for ‘low’ margin?
You determine your risk exposure by a two step process. First, you must decide what the
likelihood of a loss will be in the coming months or years. This is separate from the amount of
loss. How likely is it that the coming months will exhibit a pattern of low milk prices and high
feed cost such that your required or anticipated margin will be reduced below what you might
normally expect? Second, you must evaluate the magnitude of the loss. For this you must think
about what a normal margin for your operation might be over time.
When working with Livestock Gross Margin insurance, the margin is defined as the amount of
income which remains after you have subtracted the feed expense. This is typically referred to
as income over feed cost or IOFC. In defining this margin, income can be measured using a
number of alternative prices for valuing the revenue produced by your dairy operation. The
LGM-Dairy insurance product uses the Chicago Mercantile Exchange Group (CME) class 3
futures price for this valuation. However, you know that your mailbox price or milkcheck price
is general larger than this class 3 price. In this evaluation guide the mailbox price is used to
determine the gross value of revenue to your dairy operation.
The following table shows a hypothetical example of the data required. The data in the table
reflect numbers for a typical small herd ~ 125 with a average milk per cow per day of 53 pounds
and a much larger herd ~ 880 milk cows with a milk per cow per day of 75 pounds. By
examining past financial records you determine that a normal margin over the operating year for
the small herd is $168,027 and for the large herd $1,627,982. For the small herd the gross
margin per hundredweight is $6.09 and for the large herd gross margin is $6.90. Note that these
values are constructed from average values for small and large scale Ohio dairy farms and
represent expositional values only. Normal can be based on a single year or more fairly an
average of a number of years, excluding exceptionally low or high years from the calculation.
The next step is one of thinking about the potential for the average gross margin to fall short of
what is required by the dairy operation. If market prices, milk, feed or both, are such that you
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receive only a portion of this normal gross margin, then your potential loss for each herd size is
shown in table 1. For example using the small herd and an 80% margin the potential loss is
$26,772, and for the large herd the potential loss is $259,565. A more severe change in market
prices which results in only a 20% margin being realized would have a potential loss of
$1,232,933 for the large herd and $127,170 for the small herd.
Table 1. Potential Loss due to a reduction in gross margin for small and large herd dairy farms, an example.

20% reduction
Small Herd
Potential Loss ($)
Large Herd
Potential Loss ($)

40% reduction

60% reduction

80% reduction

26,772

53,545

80,318

127,170

259,565

519,130

778,695

1,232,933

In the next section you will determine how to evaluate this potential loss information.

Evaluation Question #2: How inadequate of a margin can you withstand?
Determining how much equity you have and how much you need.
In this section I will take up the question of what is an adequate or perhaps an inadequate margin
for your dairy operation. You will start to answer this question by creating and examining your
dairy business balance sheet. This is the financial document which shows you the balance
between what you own outright, as assets, and what you owe others in the form of liabilities.
Subtracting your liabilities from your assets gives you your total equity. Financial lenders like to
see the ratio of total equity to total assets at or above some minimum level. This financial ratio
is called the equity ratio. A benchmark number for the equity ratio might be 65% for a small
dairy and 60% for a large dairy. What the actual number will be is determined by your
agricultural lender. Whenever the equity ratio falls below the minimum threshold level the
financial health of the dairy is of concern. An example two balance sheet worksheets are shown
below. These balance sheets are taken from the Dairy Farm Business Summary, New York
Small Herd Farms, 80 Cows or Smaller, and Large Herd Farms, 300 Cows or Larger, 2007,
published by Department of Applied Economics and Management, Cornell University.
Small Herd Example:
Looking first at the small herd balance sheet, 47 small dairy farms completing the Dairy Farm
Business Record program at the end of 2007. The average number of milk cows is 73 head. The
total equity on December 31, 2007 is $525,607. The total equity ratio is 79%. The year 2007
was a very good year as judged by high milk prices and reasonable feed prices. Using data from
the USDA Cost and Returns database, for Ohio dairy farms, the gross margin on a typical small
Ohio dairy of this size would be $176,951 or $7.27 per hundredweight remaining to cover all
other operating expenses.
Now consider what the impact would be on this small dairy if the milk and feed prices for 2009
had been realized in 2007. In this case, the gross margin would have been $50,602 a reduction
or loss in margin of $117,425 or 69.8%. This loss of net income would have to be added to the
liabilities side of the balance sheet as either a current debt or an intermediate debt obligation.
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Doing so increases total liabilities and reduces total equity to $408,182. Total equity ratio falls
from 79% to 61%. Clearly a decline in the gross margin of this magnitude is an event that the
purchase of gross margin insurance is designed to offset.

Chart 1. Balance sheet for small herd dairy farm, 2007.
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Large Herd Example:
Now consider the case of the large dairy herd. The large herd balance sheet shows the average
values for 86 large dairy herds completing the Dairy Farm Business Record program at the end
of 2007. The average number of milk cows is 880 head. The total equity is $4,303,610. The
total equity ratio is 65.3%. The year 2007 was a very good year as judged by high milk prices
and reasonable feed prices. Using data from the USDA Cost and Returns database, for Ohio
dairy farms, the gross margin on a typical large Ohio dairy of this size would be $1,712,543 or
$7.27 per hundredweight remaining to cover all other operating expenses.
Chart 2. Balance sheet for large herd dairy farm, 2007
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Now consider what the impact would be on this large dairy if the milk and feed prices for 2009
had been realized in 2007. In this case, the gross margin would have been $496,254, a reduction
or loss in margin of $1,131,727. This loss of net income would have to be added to the liabilities
side of the balance sheet as either a current debt or an intermediate debt obligation. Doing so
increases total liabilities and reduces total equity to $3,171,882. Total equity ratio falls from
65.3% to 48%. Clearly a decline in the gross margin of this magnitude is an event that the
purchase of gross margin insurance is designed to offset.

Evaluation Question #3: What is your maximum reduction in equity
allowable?
Determining how much of an equity reduction you can sustain on your dairy.
The question that each dairy operator must answer is how much of a reduction in gross margin
can the dairy withstand without damaging the financial stability of the farm.
Maximum equity reduction for small herd
Using the balance sheet data for the small herd, if the minimum target level for the total equity
ratio is 65%, then the maximum reduction in gross margin is 14% of total equity. This is 0.14 x
$665,059 = $93,318. This is the maximum reduction in equity allowable for this dairy operation
which will keep the equity ratio from falling below 65%. This maximum reduction when
divided over average production results in a loss or reduction in gross margin per hundredweight
of $3.83.
This provides a benchmark for the minimum gross margin acceptable for the large herd dairy. In
this case the average gross margin over feed of $7.27 is reduced to [$7.27 – 3.83] = $2.44 per
hundredweight.
Maximum equity reduction for large herd
Using the balance sheet data for the large herd, if the minimum target level for the total equity
ratio is 60%, then the maximum reduction in gross margin is 5.3% of total equity. This is 0.053
x $6,595,269 = $346,448. This is the maximum reduction in equity allowable for this dairy
operation. This maximum reduction when divided over average production results in a loss or
reduction in gross margin per hundredweight of $1.47.
This provides a benchmark for the minimum gross margin acceptable for the large herd dairy. In
this case the average gross margin over feed of $7.27 is reduced to [$7.27 – 1.47] = $5.80 per
hundredweight.
Determining your annual cash carryover and retained earnings.
Now that you have a better idea of the potential loss and by how much your gross margin may be
reduced before you find your dairy operation under financial pressure, you need to consider your
dairy farms cash flow and retained earnings picture.
Some dairy operations may be able to withstand the reduction in gross margin through the use of
annual cash flow or annual retained earnings. To determine this you need to complete a cash
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flow budget and from this determine your annual cash carryover. This can be determined by
completing the dairy’s cash flow coverage or cash flow carryover. In the cash flow carryover
table list all farm income and all cash outflow and planned debt service payments. An example
is shown in the Table 2.
Table 2. Cash flow carry-over calculations for small and large herd dairy farms.

Determining your total absorbable losses for your dairy operation.
You determine your farm’s maximum absorbable reduction in total equity by adding the
maximum decline in equity to the cash carryover amount. This will result in the maximum
reduction in gross margin which this dairy operation can absorb. For the small herd example this
amount is $73,751 + $14,116 = $87,867 or $3.60 per hundredweight. For the large herd dairy
used in this example, this amount is $349,549 + $236,830 = $586,379 or $2.48 per
hundredweight.
The minimum gross margin for the small herd dairy, with cash carryover is $3.67. This would
be a minimum target level when considering the usefulness of Livestock Gross Margin
insurance.
For the large herd dairy, the minimum gross margin target would be $7.27 minus $2.48 or $4.79
per hundredweight of milk sold.
For at least one operating year the small herd dairy could absorb a reduction in gross margin
equal to 60% and the large herd dairy a 40% reduction. After that the balance of cash reserves
would be depleted and a continuation in low margin state would prove difficult to either dairy
operation.
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Steps for evaluation
To assess whether or not you should be considering the purchase and use of Livestock Gross
Margin Insurance you need to complete these seven steps.
1: Complete a balance sheet for your dairy operation. If you need assistance you can contact the
author or Dianne Shoemaker, The Ohio State University Extension to discuss a FINPACK
Analysis for your dairy operation.
2: Using your balance sheet, calculate your total equity and total equity ratio. Discuss with your
banker or agricultural lender what a target equity ratio should be for your dairy operation.
3: Determine the minimum total equity ratio as your target.
4: Calculate the maximum absorbable reduction in equity which meets your target equity ratio.
5: Complete a cash carry over calculation.
6: Determine the total absorbable reduction in equity by adding 4 and 5.
7: Review the calculations for LGM-Dairy insurance to determine if you can indemnify your
dairy operation against reductions in gross margin greater than the amount determined at item 6.

If you have additional questions on anything discussed in this article please contact the author or
your local Ohio State University Extension educator.
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