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Introduction

Partial budgets are ideal for analyzing small changes in a business. The main
advantage of a partial budget is the small amount of data required to do an
analysis of the change; when compared to doing a whole farm analysis. The
main disadvantage is that there may be some interactive impacts on the farm
business that a partial budget could overlook. However, given the access to the
same interactive information, a partial budget will produce the same results as a
whole farm analysis.

With this in mind, the impacts of using a crop processor on corn silage were
analyzed using a partial budget. The key factors in the analysis were increased
milk production/sales per cow, increased digestibility (of the corn silage), the feed
ration change caused by the increased digestibility and the price of the crop
processor.

Partial Budgeting Format

The partial budgeting format consists of four sections.

Positive Impacts Competing Impacts
Increased Incomes ncreased Expenses
Decreased Expenses Decreased Incomes

=]

Total Positive Impacts otal Competing Impacts

Total Positive Impacts - Total Competing Impacts =

Dr. Frank is an Agricultural Economist in the Center for Dairy Profitability at the University of
Wisconsin - Madison.



The two sections on the left side contain the increased incomes and decreased
expenses. These are the “Positive Impacts” of the proposed change in the way a
farm business produces output. On the right side of the form are the sections
that will contain the increased expenses and reduced incomes. These are the
“Competing Impacts” of the proposed change.

The total positive impacts minus the total competing impacts equals the total
effect of the proposed change on the profitability, or cash flow, of the farm
business. Partial budgets can be constructed so that they analyze either the
profitability of a proposed change or the proposed changes the effect on a
business’s cash flow. Generally the analysis of profitability is constructed first.
Then if the proposed change is profitable, an analysis of cash flow is constructed.
There are two main differences between the profitability and the cash flow
analysis.

When the profitability is analyzed, depreciation and interest is calculated on the
required capital investment. They are usually calculated using the Capital
Recovery Charge (CRC) method shown in appendix A. They are entered unto
the form as an increased expense and placed on one line labeled Capital
Recovery Charge. When the cash flow is analyzed the required loan payment is
substituted for the CRC.

The other difference between the profitability and the cash flow analysis is in the
treatment of labor costs. The profitability analysis treats labor as a scarce
resource and asks for the “opportunity cost” of that labor. In other words, what is
the highest return to that labor if it were used somewhere else on this farm. In
the cash flow analysis, the actual cash wages that would be paid is substituted
for the “opportunity cost”. This is implicitly assuming labor is not scarce and that
you can always obtain additional help.

Base Values

Even though there are only four main factors in the analysis, several other
pieces of information are necessary in order to do the analysis. The first of

these are -
the price of Prices
tmhgkp?irécés Milk Price $/Hundredweight|$ 13.00
of some of Corn Price $/Bushel|$ 2.00
the feeds SBOM Price $/Ton|$ 180.00
fed. The Higher By-pass Protein Supplement $/Ton|$ 250.00
prices of

hay,

haylage and corn silage is not required because the amount of hay, haylage and
corn silage in the ration does not change dependent on whether or not a crop
processor is used.



Amounts in Current Ration

Tons corn (or energy) fed per cow per year 3.45

Tons SBOM fed per cow per year 0.22

Tons by-pass protein fed per cow per year 0.17
Projected Changes in Above Values

Increased digestibility 2%

Reduced SBOM feeding 5%

Increased by-pass protein feeding 10%

Information about
the current ration
is needed. Also
information is
needed on the
projected change
in that ration
when processed
corn silage is fed.

The information required about the crop processor is as follows.

Investment Information

Price of crop processor|$ 10,000

Useful Life of Crop Processor (Years) 10
Salvage Value (%) 20%

Repairs, Insurance, Etc. 5%

Increased energy to process corn silage 10%

Financing Information

Interest Rate 9%

Loan Length (Years) 5

Down Payment| $ -

One of the critical values in this analysis is the improvement in milk sold per cow.
A starting value for this factor and some miscellaneous information are listed

Change in Milk Sold Information

Percentage Increase in Milk Sold per Cow| 2.00%
Current Amount of Milk Sold per Cow (Ibs)] 22,000
Herd Size (Milking and Dry) 100

Custom Harvesting Charge

| Additional Charge Per Wet Ton of Corn Silage| $ 0.50|

Miscellaneous Information

Percent of Forage Fed as Corn Silage 40%
Increased Density in Bunker 10%
Storage Costs Per Ton Forage of Dry Matter|$ 40.00

here.



Results

Based on the values chosen above purchasing a crop processor and using it on
your corn silage is profitable. The positive impacts equal $6,691 per year. This
includes $5,720 in increased milk sales. The competing impacts are $2,443 per
year. Included in this is $1,427 in depreciation and interest on the investment.
This is labeled “Capital Recovery Charge”, the CRC. The analysis shows the
profit to be $4,248 ($42 per cow per year) and the break-even increase in milk
sold is 0.515 percent.

Analysis Table 1

Profitabil |ty (Machinery Ownership)

Positive Impacts Competing Impacts
Increased Incomes Increased Expenses
PoA720 Milk Sales ] 425 By-pass Protein

] 91 Fuel Used
5 500 Repairs, Insurance, Etc.
§ 1427 Capital Recovery Charge

Decreased Expenses Decreased Incomes

b 483 Energy (corn) Needs
] 198 SBEOM
b 280 Storage costs

¥ BE9 | Total Positive Impacts 2443 | Total Competing Impacts

Total Positive Impacts - Total Competing Impacts| $ 4,248

Break-even increase in milk production (percent) | 0.515%

The cash flow is not as promising, but it is still positive.

Analysis Table 2

Cash Flow (Machinery Ownership)

Positive Impacts Competing Impacts
Increased Incomes Increased Expenses
a0 Milk Sales § 425 By-pass Protein

] 91 Fuel Used

! a00  Hepairs, Insurance, Etc.
§ 2571 Loan Payment
Decreased Expenses Decreased Incomes

] 493 Energy (corm) Needs ] - Interest an Savings
] 198 SBOM

PB4 | Total Positive Impacts ¥ 3587 | Total Competing Impacts
Total Positive Impacts - Total Competing Impacts| $ 2,824

Break-even increase in milk production (percent) | 1.013%
Amount Borrowed| § 10,000 | 244 |Months are Required to Repay this Loan




It is positive by $2,824 and if all of this positive cash flow was used to service
debt, the 9 percent, $10,000 loan could be paid off in 24.4 months. The break-
even increase in milk sold is 1.013 percent. This is nearly twice the level
required to be profitable.

Of course an operation does not have to purchase an asset to reap its benefits.
Analysis Table 3 shows the cash flow partial budget if you were already custom
hiring your corn silage chopping done and now pay the custom operator an extra
$0.50 per ton to run it through a crop processor. The cash flow is very favorable
and the break-even increase in milk sold is only 0.054 percent.

Analysis Table 3

Cash Flow (custom Hireq)

Positive Impacts Competing Impacts
Increased Incomes Increased Expenses
5720 Milk Sales ] 425 By-pass Protein

] 420 Custom Harvesting Costs
Decreased Expenses Decreased Incomes

] 493 Energy (corn) Meeds
] 193 SBOM

5411 | Total Positive Impacts ] g45 | Total Competing Impacts
Total Positive Impacts - Total Competing Impacts| $ 5,566

Break-even increase in milk production (percent) |  0.054%

Now suppose you are doing your own chopping and do not want to purchase a
crop processor, but want to have your corn silage processed. One option would
be to leave your chopper in the shed and hire someone (with a crop processor)
to harvest your corn silage. If the custom rate was $4.50 per ton, you would still
make a profit and have a positive cash flow of $2,206 or $22 per cow. The break-
even increase in milk sold per cow is now 1.229 percent.

The level of profit should be even higher that the $22 per cow per year
mentioned above. This is true because we did not consider (in the above
paragraph) any of the variable cost savings your operation unquestionably will
have by not chopping your own corn silage.



There has been some reference to the break-even percentage increase in milk
sold per cow. Analysis Table 4 shows the profitability at various increases in milk
sold and corn silage digestibility percentage levels. This table shows there is
some impact on profitability from the digestibility percentage. Example: if the
digestibility percentage changes from zero to four percent (at the 2.00% increase
in milk sold) the profit changes from $3,982 to $4,514, an increase of $532.
However, the majority of the change in profit is caused by a change in the
amount of milk sold. Example: if the milk sold percentage changes from zero to
four percent (at the 2.00% increase in digestibility) the profit changes from a
minus $1,471 to $9,968, an increase of $11,440.

Analysis Table 4

Profit at Various Milk Production and Digestibility Levels

| Increase in Milk Sold (%) |
(0.00% 1.00% 2.00% 2.00% 4 .00%

Increased | 000%| ($1.738) $1.122 $3.9582 $6.,842 $9.702
digestibility | 1.00%| ($1609) $1,255 $4,115 $6.975 $9,835
{ )
{ )

of the 200%| 1$1472 $1.388 $4.248 £7.108 $9.968
corn 3.00%| (%1339 $1.521 $4.381 $7.241 $10,101
silage (%) | 4.00%| ($1,208) $1.,654 $4.514 $7.374 $10,234

Mumbers in parenthesiz [ ) are negative,

Analysis Table 5 shows the same range of information, but this table is in relation
to the cash flow. The cash flow shows negative numbers earlier and they are
larger.

Analysis Table 5

Cash Flow at Various Milk Production and Digestibility Levels

| Increase in Milk Sold (%) |
000%  100%  200%  300% _ 4.00%

Increased | 0.00%| ($3162) | ($302) | $2558 | $5418 | $8.278
digestibility | 1.00%| ($2029) | ($169) | $2591 $5,551 $5.411
of the 200%| ($2896) ($36) | $2,824 | $5684 | $8544

corn 3.00%| ($2763) $97 $2957 | $5817 | $8677
silage (%) | 4.00%| ($2630) | $230 $3.000 | $5950 | $8.810

Mumbers in parerthesis () are negative.




Analysis Table 6 shows the months required to repay the $10,000 loan. That
loan can never be repaid (with the cash flow generated from this project), if the
increase in milk production is zero percent.

Analysis Table 6

Months Required to Repay Loan

Loan Amount  $10,000 with the cash flows shown above

Increase in Milk Sold (%)
0.00% 1.00% 2.00% 3.00% 4.00%
Increased | 0.00% MUA. 676 258 16.0 116
digestibility | 1.00%]| MNA. 62.8 251 15.7 114
of the 200%|  MNA. 56.7 24.4 15.4 113
corn 300%)  NA 55.1 23.8 15.2 11.2
silage (%) | 400%]| nNA 519 23.2 14.9 110
Summary

It appears that the use of a crop processor for crop silage will pay under most
scenarios. Very low percentage increase milk sold will cause the investment to
be unprofitable. However, even the no increase in milk sold scenario will prove
to be profitable if you are already having your corn silage custom harvested and
the extra cost for processing your corn silage is less than $0.30 per ton. This is
assuming that there is an increase in digestibility of two percent.

Conclusions

There are many variables that can affect the profitability and/or the cash flow of a
proposed investment in a crop processor. They are increased milk sold per cow,
increased digestibility, milk price, loan terms, change in feed ration, price of
purchased feeds and the price of the crop processor, to name just a few.
However, only a few of these have a significant impact on either the profitability
or cash flow of the project, so a whole farm analysis is not necessary.

A partial budget analysis, with the accompanying sensitivity tables, provides the
farm manager with the most detail and the least data demands. These details
should help the farm manager make an informed decision.

The spreadsheet program used in this analysis is available on the Center for
Dairy Profitability’s web site. The site’s URL is:

www.wisc.edu\dairy-profit

Select “Decision Making Tools” from the menu and look for the “CropProc.xIs”
file. You need spreadsheet software Excel 7 to run this program.



Appendix A

Capital Recovery Charge (CRC)

CRC is a proxy for the ownership costs of assets with a productive life of greater than one year. The
CRC takes into account the ownership cost of an asset associated with obsolescence, depreciation,
and opportunity interest on its remaining value.

The CRC is determined using a two part formula. The first part is recovering (with interest) the
portion of the asset that is used in the production process. The portion used in the production
process is the difference between the purchase price (or cost basis) and the salvage value. This
recovery is similar to loan repayment. The formula for calculating a loan repayment factor is shown
in the box below.

i
= Loan Repayment Factor (LRF)
[1-(1+i)"]

Where: i = Interest Rate Per Period (as a decimal)
n = Number of Periods (usually in years or months)

By setting the interest rate equal to the opportunity interest rate on the investment and the number
of periods equal to the useful life of the investment, the appropriate LRF can be calculated.

LRF times (cost of asset - its salvage value) = part 1 of CRC

The second part of the CRC is the interest rate times the salvage value.
It is simple interest on the investment's salvage value.

Opportunity Interest Rate times asset's salvage value = part 2 of CRC

Summing parts 1 and 2 creates the annual CRC to be used in partial budgeting.

Example: A tractor is purchased for $50,000. It has a useful life of 7 years and a
salvage value of $10,000. The interest rate is 12 percent.

12
= 0.2191
[1-(1+.12)7]

0.2191 x ($50,000-$10,000) $8,764 (Part 1)
+ 10,000 x .12 $1,200 (Part 2)
Capital Recovery Charge $9,964







