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Price

Quantity

1 Acre

CORN, SHELLED - BU

$1.800

per bu

150.00

270.00

CORN - AMTA PAY

$41.750

per acre

0.85

35.49

CORN - LDP

$0.250

per bu

150.00

37.50

Total

342.99




CALCULATING PRODUCTION COSTS

Per Acre, Ton, Bushel, Etc.


Gary G. Frank
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Introduction

Enterprise budgets are used to calculate production costs.  Enterprise budgets record the income or revenue, expense, and returns for a single crop or livestock production process.  An enterprise is any coherent portion of the general structure of the farm business that can be separated out and analyzed as a distinct entity.   For example, there is not a meaningful way to separate the oats enterprise into oats grain and oats straw enterprises, but the oats enterprise is separable from the corn or dairy enterprises.

Enterprise budgets can be created for different levels of production or technology so there can be more than one budget for a given enterprise.  (An enterprise budget results from looking at a point on a production function.)  The base unit for enterprise budgets is typically one acre for crops and one head for livestock.  Using these common units permits an easy and fair comparison across different enterprises.  Enterprise budgets are generally for one year, however other time periods are permitted.

Enterprise budgets can be used for both planning and financial analysis.  The primary purpose of a planning enterprise budget is to estimate costs and returns per acre or per head.  The primary purpose of a financial analysis enterprise budget is to determine actual costs and returns per acre or per head. Once this task is completed, enterprise budgets have other uses.  They can be used to identify the most profitable enterprises to include in a whole farm budget and provide the basis for partial budgeting.  Also, they will contain the data needed to compute the cost of production, the break-even price and/or production, and the sensitivity analysis on certain (fluctuating) prices or production factors.

Enterprise accounting extremely useful but is more complex than total farm accounting for four reasons:

1)
Incomes or revenues must be kept separately or separated when the enterprise budget is created.

2)
Expenses must be kept separately or separated.

3)
Transfers from one enterprise to another within the total farm must be recorded.

4) Certain resources are used by more than one enterprise.  This means a decision must be made regarding the allocation (by enterprise) of the costs associated with those resources.

Format of an Enterprise Budget

An enterprise budget should contain the name of the enterprise being budgeted, the State or region of the budget, and the year from which prices were selected.   If the time length represented by this budget is different than one year, that time period should be stated here.  Typically the incomes or revenues from the enterprise are shown next.  The name of the revenue source, the quantity, the unit, and price per unit should be included (See Figure 1) to provide the user with the budget’s background.
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Times

Cost per

Input Expenses

Price

Quantity

Over

1 Acre

Yield Unit

1_FERTILITY

    N, P & K 09-23-30 LB

$0.010

per lb

100.00

1.00

1.00

0.01

    UREA 46-0-0 LB N

$0.180

per lb

160.00

1.00

28.80

0.15

    PHOSPHORUS 0-46-0 LB P

$0.270

per lb

25.00

1.00

6.75

0.04

    POTASSIUM 0-0-60 LB K

$0.120

per lb

35.00

1.00

4.20

0.02

2_SEED_PLANTS

    CORN SEED - BAG

$90.000

per bag

0.40

1.00

36.00

0.19

3_MISCELLANEOUS

    CUSTOM SPRAYING

$7.000

per acre

1.00

1.00

7.00

0.04

    CUSTOM COMBINING

$25.000

per acre

1.00

1.00

25.00

0.13

    BLOWER-ROLLER MILL RENT

$2.500

per acre

1.00

1.00

2.50

0.01

    PEST SCOUTING

$7.500

per acre

1.00

7.50

0.04

    CROP INSURANCE - CORN

$11.000

per acre

1.00

11.00

0.06

4_WEED_CONTROL

    DUAL II-GAL

$71.610

per gal

0.31

1.00

22.38

0.12

    CLARITY-GAL

$90.670

per gal

0.13

1.00

11.33

0.06

5_INSECT_CONTROL

    COUNTER CR - LB

$2.440

per lb

7.00

1.00

17.08

0.09

180.54

0.95

Energy Expenses

DIESEL FUEL

$0.950

per gal

5.55

5.27

0.03

GASOLINE

$1.150

per gal

0.90

1.03

0.01

ELECTRICITY

$0.070

per KW hr

2.00

0.14

0.00

ENGINE LUBRICATION

0.95

0.00

7.39

0.04

Repair & Maintenance Expenses

POWER UNIT

1.43

0.01

IMPLEMENT

1.27

0.01

DURABLE

0.40

0.00

3.10

0.02

Input Interest Expenses

$191.025

0.06

11.46

0.06

Total Operating Costs

202.49

1.06

Figure 1
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Input Expenses

Cost per

3_MISCELLANEOUS

Price

Quantity

1 Acre

Yield Unit

    MANAGEMENT

6.000%

per $ Inc

1.00

20.58

0.11

    LAND RENT

$100.00

per acre

0.00

0.00

0.00

    LAND CHARGE

$80.000

per acre

1.00

80.00

0.42

    PROPERTY TAXES

$12.000

per acre

1.00

12.00

0.06

112.58

0.59

Labor Expenses

OPERATOR

$15.000

per hour

1.43

21.51

0.11

21.51

0.11

Interest & Insurance Expenses

POWER UNIT

7.10

0.04

IMPLEMENT

5.89

0.03

DURABLE

2.36

0.01

15.35

0.08

Depreciation Expenses

POWER UNIT

5.68

0.03

IMPLEMENT

5.19

0.03

DURABLE

1.64

0.01

12.51

0.07

Total Allocated Overhead

161.94

0.85

Figure 2

The cost section follows and is generally divided into two or three parts.  Those parts are called by a number of different names: Operating (see Figure 2) and Overhead (see Figure 3); Variable and Fixed; or Direct and Indirect, but they all are basically the same.

In the cost section, it is advisable to enter “obvious” cost items with a zero value if indeed the cost is zero. This tells the reader that the budget’s author was aware of the possibility of that cost and has assigned it a zero value in this budget. 

The “Interest on Operating Costs” item is normally calculated assuming the operating costs occur throughout the year and that the average operating costs incurred are 1/2 of the total operating costs.  

Figure 3
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Summary

1 Acre

Yield Unit

Total Gross Value of Production

342.99

Total Operating Costs

202.49

1.06

Value of Production minus Total Operating Costs

140.50

0.74

Residual Return to Operator Labor & Management

20.64

0.11

Total Costs Listed

364.43

1.91

Value of Production minus Total Costs Listed

-21.44

-0.11


If costs are divided into three parts, the third part is labor.  Labor is under the operating costs in this two part system.   Labor is sometimes treated separately because an author wishes to convey to the reader the importance of this cost and/or to show a return to labor and management in addition to a return over operating costs.  This is especially true if all the labor required for the enterprise budget is the owner’s or the owner’s family because a "family draw" is required regardless of the enterprise’s income.

The third section of an enterprise budget is the summary section (see Figure 4).  This section usually contains “Value of Production minus Total Operating Costs”, sometimes called “Gross Margin”, the residual claimant (see note below)  “Return to Labor and Management”, and the profit or loss (Value of Production minus Total Costs Listed) of the enterprise.  This section can have one or more columns, depending on the information the author wishes to convey. 

Note:  A residual claimant is a resource(s) that claims the dollars remaining, after subtracting all other costs from income, as its return.

Figure 4

[image: image5.wmf]Break-Even Analysis  

(Break-Even Yields as Price and Total Costs Vary) 

-20%

-10%

Price

+10%

+20%

$1.44

$1.62

$1.80

$1.98

$2.16

-20%

$291.54

152

135

121

110

101

-10%

$327.98

177

157

142

129

118

Total Costs 

$364.43

202

180

162

147

135

+10%

$400.87

228

202

182

166

152

+20%

$437.31

253

225

202

184

169


The fourth section of an enterprise budget is a listing of the critical values used in constructing the budget and some “what-if” analysis of certain (fluctuating) production factors and/or prices.  Figure 5 is a break-even analysis table.  It shows (in the body of the table) the yield (in bushels per acre) required for income and costs to be equal -- for the corn enterprise to have zero profit – to break-even; as the price and total costs vary.

Figure 5
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(Value of Production less Total Costs as Price and Yield Vary) 

-20%

-10%

Price

+10%

+20%

$1.44

$1.62

$1.80

$1.98

$2.16

-20%

120.00

($118.64)

($97.04)

($75.44)

($53.84)

($32.24)

-10%

135.00

($97.04)

($72.74)

($48.44)

($24.14)

$0.16

Yield (bu)

150.00

($75.44)

($48.44)

($21.44)

$5.56

$32.56

+10%

165.00

($53.84)

($24.14)

$5.56

$35.26

$64.96

+20%

180.00

($32.24)

$0.16

$32.56

$64.96

$97.36

( ) equals a negative value.

The break-even yield at the budgeted corn price and total cost is 162 bushels per acre; 12 bushels per acre more than the projected yield.

If the price was $1.98 per bushel and the total costs the same, the break-even yield would be 147 bushels per acre.  Another example: if the price was 20 percent higher than expected ($2.16) and the total cost 20 percent lower than expected ($291.54 per acre), the break-even yield would be 101 bushels per acre. 

Figure 6
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Operation

Deprec.

Interest

Labor

Energy

Repair

Acre

Chisel Plow

3.25

3.88

4.16

1.36

0.52

13.18

Disk

1.49

1.89

1.68

0.55

0.25

5.85

Spread Fertilizer

0.09

0.12

0.60

0.15

0.06

1.03

Plant

3.06

3.56

3.11

0.93

0.78

11.44

Rotary Hoe

0.51

0.62

1.73

0.44

0.23

3.52

Cultivate

0.73

0.89

2.35

0.59

0.29

4.85

Haul

0.37

0.42

1.82

0.46

0.21

3.28

Process

0.96

1.08

2.61

0.78

0.21

5.64

Pickup Truck

0.41

0.53

3.30

1.03

0.13

5.40

Lubrication

0.95

0.95

Totals

10.87

12.99

21.36

7.25

2.70

Total Machinery Expenses

55.15

Another “what-if” analysis is called a sensitivity analysis.  Usually this analysis shows how vulnerable the profit (Value of Production minus Total Costs Listed) is to changes in the price and the yield of the major product.  Figure 6 shows a sensitivity analysis for the example corn budget we have been using throughout.  The profit at the budgeted price ($1.80 per bushel) and yield (150 bushels per acre) is at center of the table and is -$21.44.  This is the same value as shown on the bottom line in Figure 4.

If the price was $1.98 per bushel and the yield the same, the profit would be $5.56 per acre.  Another example: if the price were 20 percent higher than budgeted ($2.16 per bushel) and the yield were 10 percent higher (165 bushels per acre) the profit would be $64.96 per acre.

Enterprise budgets can also provide you with a wealth of other information.  They can be as detailed as the author wishes and can provide information on machinery costs (see Figure 8), labor costs, repair costs, etc.

Figure 8


Additional Considerations

The cropping enterprise's output is in many instances an input to the same farm's livestock enterprise.  Detailed production records must be kept to determine the cropping enterprise’s operating profit and utilization records must be kept to determine the livestock enterprise's operating profit.  These two sets of records must be reconciled.  The total production of the cropping enterprise should equal the amount utilized by the livestock enterprises plus cash sales and inventory change.

In addition to problems in the assigning of yields, there can be problems in assigning prices to the cropping enterprise's outputs.  Relative long run prices should be used when doing a planning enterprise budget.  Actual prices should be used when doing a short run planning budget or a financial analysis enterprise budget.  The internal production cost of feed should not be used as the price of feed in a farm’s livestock enterprise budgets because it produces a livestock enterprise budget with the livestock output as a residual claimant.  Residual claimant means that any profit (or loss) that the cropping enterprise had is now part of (claimed by) the livestock enterprise’s profit (or loss).  

Example:  Suppose the long run average price of corn is $2.40 per bushel and this year you raised corn for $1.50 per bushel.  If you feed 50 bushels of your raised corn, per head, to your steers and charge the steer enterprise a $1.50 per bushel for corn, you are stating that your corn enterprise is a zero profit enterprise.  Also, you are transferring $45 (50 * ($2.40 - $1.50)) of profit per head from the corn enterprise to the steer enterprise.

The transfer of feeder cattle, feeder pigs, dairy heifers, and other livestock between enterprises requires that those enterprises be separated out and analyzed as a distinct entity.  This is possible on some farms. If so, it is desirable to credit the producing enterprise and charge the using enterprise a price as near as the long run market price as possible.  Again, the internal production cost should not be used.

Salvage Feeds


Livestock sometimes utilizes salvage feeds.  These salvage feeds would not be used if the livestock were not raised, therefore, the crop enterprise should not be credited for the salvage feed's value and a manure credit should not be taken by the livestock enterprise or charged to the cropping enterprise.


Fencing and other costs associated with harvesting the salvage feeds should be charged to the livestock enterprise.

Crop residue:


Crop residues should be credited to the crop that produced the residue and charged against the crop that uses the nutrients.  Green manure crops should be charged against the crop using the nutrients.

Livestock waste:


Livestock provide manure for the cropping enterprises.  Its value should be credited to the livestock enterprise and charged to the crop enterprise.  The machinery costs associated with waste removal should be charged to the livestock enterprise.

Summary

Enterprise budgets can be used as a planning tool or an analysis tool.  They can help the farm manager better understand the pros and cons of a component of their business.  Producing sound enterprise budgets requires the author to have both a detailed understanding of an enterprise’s production practices and an understanding of the basic budgeting framework.

Sound enterprise budgets provide more information than just the enterprise’s profitability. They can identify the most profitable enterprises on a farm, provide the basis for partial budgeting and cost of production calculations, and be used to produce break-even price and/or production analysis, as well as sensitivity analysis price or production factors.
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� Dr. Frank is an Agricultural Economist in the Center for Dairy Profitability at the University of Wisconsin, Madison.
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