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Crop Budget and Machinery Cost Calculator for
Electronic Spreadsheets

Budgets of crop enterprise costs and returns are useful sources of
information to a crop producer and those working with him for such pur-
poses as selecting crops, calculating input needs and projecting costs
and returns. Ideally, budgets should be tailor-made for each specific
situation and for each change being considered, such as a change in crop
acres, fertilizer rates or machines. Budgeting with a pencil and paper
or a hand calculator can be time-consuming and tedious. Decisions are
therefore often made without any budgeting ov with budgets for only one
or two of the most promising choices. Microcomputers can reduce greatly
the time required for caleculating budgets.

Accurate estimates of machinery ownership and operating costs are
essential for budgeting crop enterprise costs and returns, making ma-
chinery purchase decisions, evaluating crop acreage adjustments and set-
ting custom rates.

Even with a microcomputer to do the calculations, machinery cost
calculations require much input data that must be arranged in a logical
order and checked. The time required to estimate machinery costs for a
crop budget for the first time will be measured in hours, not ninutes.
Revising the original figures is much faster, however with programs that
allow the original data set to be gaved and revised. Then, only the
changes need to be typed in.

PURPOSE

This paper presents a method for calculating a set of crop enter-
prise budgets for up to five crops grown using a specified set of farm
machinery. Machinery ownership costs, operating costs and labor
requirements are calculated. A set of templates for the Supercalc brand
of electronic spreadsheet, version 1.12, on an Osborne 1 microcomputer is
used . :

The templates are intended for use in teaching Extension staff and
advanced farm managers about crop enterprise budgeting, economics of crop
production and machinery management. They are alsc intended as an
applied research tool and as an aid for Extension staff in counseling
farmers.

1This paper discusses one of many applications of an electronic
spreadsheet. It is not intended to teach how to use the electronic
spreadsheet itself. “Readers are referred to H. Willsonm, Personal and
Desktop Computing: A Short Course in Computer Literacy, 'Lesson II,
Spread Sheet Programs and Lesson 111, Program Operation,” Cooperative
Extension, College of Agriculture and Life Sciences, Cornell University,
1982, or to the tutorial sectiom of the spreadsheet manual for that pur-
pose.




The paper is organized as follows: TFirst, the concepts of an
electronic spreadsheet and template ave introduced. Hardware and soft-
ware requirements are then listed. A general overview describing the
organization of cost information on the spreadsheets is next, followed by
a discussion of the methods used to calculate variocus budget items. The
next gection is a user's guide, providing step-by-step imstructions for
first-time users. Printouts of the templates, their formulas and for-
mats, along with sample output and worksheets are included in the appen-
dices.

DEFINITIONS

An electronic spreadsheet is a popular type of microcomputer software
for business and agricultural applications. The name comes from similar-
ity to a paper spreadsheet on which calculating tasks are set up as
tables of columns and vows of figures. These rows and columns are
titled, cross referenced and manipulated mathematlcally. An electromic
spreadsheet arranges the computer's memory as an "electronic sheet”. The
computer's screen becomes a "window” which looks at a part of the spread-
sheet. A template 1s a set of spreadsheet instructioms to perform a spe-
cific task. The instructions are made up of labels, values and formu-
las. An execute file is a flle contalning a sequence of spreadsheet com-
mands which are executed when the file name is entered as part of an
"execute” command. Execute files are used to simplify use of large and
multiple templates.

WHAT YOU NEED TO USE THE CALCULATOR

The task of calculating crop enterprise budgets including machinery
ownership and operating costs is a relatively complex ome to do on a
microcomputer and electronic spreadsheet. There are many ccmmercially
available microcomputers, and as of the spring of 1983 there were report-
edly about 60 different brands of electronic spreadsheets on the market.
No attempt will be made hers to evaluate the features of even the major
brands and how suitable they would be for a specific application like
calculating crop enterprise budgets.

The templates are discussed as they are set up on one specific
spreadsheet and microcomputer for illustrations only. The potential user
can type the templates into other spreadsheets using the printouts pro-
vided in the appendix.

To use a diskette copy of the set of templates discussed Iin this
paper you will need:

1. An Osborme 1 microcomputer, double density versionm;
2. A printer for producing paper copies. The diskette 1s set up for

printing in compressaed type on a dot-matrix (Epson MX-8Q) printer
connected to the parallel (Centronics) port.



3. A Supercalc version 1.12 electronic spreadsheet source program disk-
etie and user manual. This version provides an execute (X) command
not included in the earlier versiom 1.03.

4. At least two blank diskettes for storing completed budgets (one for
the original and one as a backup).

OBTAINING A DISKETTE COPY OF THE TEMFLATE

A 5 174" diskette copy of the templates can be obtained for use with
Supercalc version 1,12, on the Osborne 1. Contact your county Exteansion
agent or William F. Lazarus, Department of Agricultural Economice, Cor-~
nell University, Ithaca, N.¥., 14853, for details on obtaining a diskette
copy.

CROP BUDGET AND MACHINERY COST CALCULATOR: OVERVIEW

The crop budget and machinery cost calculator 1s a series of seven
spreadsheet templates and tem execute files. Operating and ownership
costs for tractors and other machines are calculated with the first five
templates. Each of these templates are designed to accommodate a single
tractor and all machinery and equipment operated with that tractor. The
procedures for entering data and making cest calculations are repeated
for each tractor owned and its associated machinery. The types of input
data needed to set up the template include: purchase price and list
price if different from purchase price; width of machine; average opera-—
tion speed; field efficiency; age of machine al purchase and years owned;
salvage value; interest, insurance and storage rates; fuel price; acreage
of each crop; and number of times over the field by each machine for each
crop. A self-propelled machine such as a combine is accommodated by
entering the power unit in place of a tracter and entering the header
attachments in place of pull-type machines. Refer to Table A2 in the
appendix for a sample worksheet used for organizing the required input
data.

The sixth template calculates operating and ownership costs for a
single truck. Inputs for this template are similar to those required for
machinery, with the exception that miles operated per year, average miles
per hour and average miles per gallon, are requived. A sample input
worksheet is shown in Table A6.

The last template calculates costs and returns per acre for each of
up to five crop enterprises, using the machinery operating and ownership
costs calculated previously.

The templates provide information on:

1. TFuel costs per acre by machine and crop.

2. Repair and maintenance costs per acre for each machine on each crop
as well as a total for all machines.

3. Labor hours per acre for each machine and crop.



4.: Hours use per year for each machine as well as accumulated hours over
the estimated life.

5. Proportion of hourly machine use by crep.
6. Crop enterprise costs and returns.

Sample template results are provided in Appendix tables: Al, for
machinery operating costs, A5 for truck operating costs and A9 for crop
enterprise costs and returns.

METHOD'S USED TO ESTIMATE COSTS

The "economle engineering” approach is uded to calculate machinery
ownership and operating costs and hours of machine operating labor per
acre. In this approach, engineering formulas are used to calculate hours
required to cover an acre for each machine based on width, speed and
field efficiency. Other formulas are used to estimate fuel use and
repair costs on an hourly and per acte basis.

Field Capacity

The time required to cover an acre is the first calculation for each
machine. This is called its "field capacity"”. The field capacity of a
machine is a function of the machine capacity, field efficiency and oper-~
ating speed. Machine capacity is the width of the machine. For example,
with a grain combine, it is the width of the grain head. For a corn
planter, machine width is the number of trows times the row spacing.

Field efficiency is the percentage of the theoretical field work
accomplished after deducting for losses resulting from failure to use the
full width of the machines, turning and idle travel at the ends, clog-
ging, filling and adjusting seed, fertilizer and spray materials, unload-
ing harvested crops, machine adjustments and minor repairs, lubrication,
and other minor interruptions. It excludes walting for supplies, wagons
or trucks, major breakdowns, and daily service activities. Field effi-
ciency for a particular machine varies with the size and shape of the
field, field obstructions, pattern of the field operatiom, crop yield,
moisture and crop conditions. The size of the machine also influences
the field efficiency. Efficiency is reduced as larger machines are
used. For example, the efficiency of corn planters and corn tillage
tools ig reduced about one percent for each row added, discs about cone
percent for each 30 inches of added width and moldboard plows about two
percent per bottom added.

The speed of the implement is influenced by the size of power unit,
the draft of the implement, the physical characteristics of the land, and
" the dexterity of the operator. Generally, the effective speed of the
implement determines the rate of travel.



The time required to cover an acre 1is computed by using the follow-
ing formulas

8.25 x times over the field
width (ft.) x speed (m.p.h.) x field efficiency (decimal)

Hours/acre =

Typical speeds and fleld efficiencies are shown in Table 1.

Operating and Ownership Costs

Costs of using new or used machipery can be categorized into two
groups, operating or variable costs and ownership or fixed costs. Oper-—
ating costs include fuel and lubrication, repairs and labor. Ownership
costs include depreciation, interest, taxes, insurance and housing.

Operating Costs

Accumulated repair costs for different types of machines at any
point in their useful lives is estimated in a formula. Years owned are
first muitiplied by annual hours of use to give accumulated hours of
use. List price of the machine is used to relate repair cost tc the cost
of the machine. The formula is:

HxlOO?

u

accumulated repair cost = 0.0l x P x a x (

List price

Accumulated hours of use

Estimated wearout life in hours (from Table 1)
Repair coefficient 1 (from Table 2)

Repair coefficient 2 (from Table 2)

o4 u

op e oY

For used machines, repalr cost over years owned is calculated by sub-
tracting accumulated repairs at purchase from accumulated repairs at end
of years owned. The repalr cost over years owned is then divided by
hours of use to get an average repair cost per hour. Values for Repair 1
and Repair 2 are given in Table 2 for different types of machines.

Fuel and lubrication costs depend on the nature of the job being
performed, the size of the unit, and the type of fuel used. Average
annual fuel consumption in gallons per hour, based on University of
Nebraska tractor test data, was estimated as follows (Sprague, et al.):

gasoline = 0.06 x maximum pet-0.h.p.
diesel fuel = 0.0438 x maximum p-.f.c.h.p.
L.P. gas = 0.072 x maximun p.t.o.h.p.

For individual operations, fuel consumption may vary considevably
from the average. For plowing the consumption may be increased by about
one-third. Costs of cil, lubricants, and oil filters approach about 15
percent of the fuel cost.



Table 1. Farm Machinery Characteristics

Speed Field Estimated
{mph) Efficiency Life
(decimal) (hours)

Meidboard or disc plow 3.5~6.0 0.70-0.90 2,500

Chisel plow 4.0-6.5 0.70-0.90 2,500

Subsoiler 3.0-5.0 0.70-0.90

Land plane 2,500
Powered rotary tiller
3-4 inch increment of cut 1.0-5.0 $.70-0.90 2,500
Harrow, single disc 3.0-6.0 0.70~0.90 2,500
Rarrow, tandem disc 3.0-6.0 0.70-0.90 2,500
Harrow, offset or heavy tandem disec 3.0-6.0 0.70-0.90 2,500
Harrow, sprimg tooth 3.0-6.0 0.70~0.90 2,500
Harrow, spike tooth 3.0=6.0 ¢.70-0.90 2,500
Cultipacker 4,5-7.5 0.7G-0.20 2,500
Rotary hoe 5.0-10 0.70-0.85 2,500
Rod weeder 4.0-6.0 0.70-0.90 2,500
Fleld cultivator 3.0-8.0 0.70-0.90 2,500
Field cultivator - heavy clay 3.0-8.0 0.70-0.90 2,500
Row crop cultivator 3.0-6.0 0.70~0.90 2,500
Fertilizer spreader

Pull type 3.0-5.0 0.60-0.75 1,200
Anhydrous ammonia applicator 3.0-6.0 0.60-0.75
Field spraver 3.0-5.0 0.50-0.80
Manure spreader, beaters 2,500
Manure spreader, chdin flails 2,500
Manure spreader, liquid 2,500
Corn or soybean planter,

drilling seed only 3,0-6.0 0.50~0.85 1,200
Corn or soybean planter

with all attachments 3.0-6.0 0.50-~0.85 1,200
No-till corn planter 3.0-5.0 0.50-0.75 1,200
Grain drill 2.5=-6.0 0.65-0.85 1,000
Mower 5.0-7.0 0.75-0.85 2,500
Mower-conditioner

{cutterbar) L.0=6.0 0.60-0.85 2,000
Mower—conditioner {(flail) 4,0-6.0 0.60-0.85 2,000
§.P. mower—conditioner 3.0-6.0 0.55=0.85 2,500
Rotary mower; horizontal blade 3.0-8.0 0.75-0.85 2,000
Conditioner only 5.0-7.0 0.75-0.85 2,500
Side Delivery Rake 4.0-5.0 0.70-0.85 2,500
Baler, pto 2.0~4.0 D.60-0.85 2,500



Table 1. Farm Machinery Characteristics {cont.)

Speed Field Estimated
{mph) Efficiency Life
(decinal) (hours)

Flail type forage harvester

in green forage 2-4.5 0.50-0.75 2,000
Forage harvester (pull-type) 2,000

Green forage 2-4.5 0.506-0.75

Wilted forage 2-4.5 0.50-0.75

Dry Hay 2-4.5 0.50-0.75

Corn silage 2=4.5 0.50~0.85
Recutter & wilted forage 2-4.5 0.50-0.75
5.P. forage harvester '

windrower, small grain 5-7 0.75-0.85 2,000
PTO combine, wheat 24 0.65-0.80 2,000
§5.7. Combine 2-4 0.65-0.80 2,000

Corn head 2,000
Corn Picker 2,000

l-row trailed 2-4 0.60-0.80

2-row trailed 2=4 0.60-0.80
Beat Topper 2-3 0.60-0.80 2,000
Sugar beet harvester 3-5 0.60-0.80 2,500
Forage blower 2,000

wilted hay crop 20~30T/hr .

corn or grass silage - 20-50T/hr.
Tracter, 2-wheel drive 12,000
Tractor, 4-wheel drive - 12,000
Tractor, crawler 12,000
Truck, farm 2,000
Truck, pickup 2,000
Front end loader 2,500
Wagon and box 5,000
Wagon, feed 2,500

SOURCE: P. R. Sprague, W. A. Knoblauch, and R. A. Milligan. Profitable
Combinations of Cash Crop Enterprises = Objectives and
Procedures of a Sequential School Extension Program. AR,
Extension 80-7, Department of Agricultural Econcmics, Cornell
University, March 1980, and American Society of Agricultural
Engineers, 1975. Agricultural Engineers Yearbook, pp. 347-54,
St. Joseph, Michigan.




Table 2. Repair and Maintenance Cost Coefficients for Farm Machinery

Repair Machine Repair Repair
Group i 2

#

i 2-Wheel Drive Tractors ‘ .120 1.5

2  4-Wheel Drive & Crawler Tractors . 100 1.5

3 Tillage Tools, Rotary Hoe, Cutterbar, 301 1.3

Mower, Cultivator, Cultipacker
4  Fertilizer Egquipment .191 1.4
5 Self-Propelled Combine, Self- 096 1.4

Propelled Forage Harvester,
Pickup Truck, Manmure Spreader,
Front End Loader

6 P.T.0. Baler, Corn Picker, Forage .127 1.4
Blower, Sprayer, Pull Type
Forage Harvester

7  Corn Planter, Grain Drill, Mower 159 1.4
Conditioner, Rake, Wagon

SOURCE: American Society of Agricultural Engineers, 1975 Agricultural
Engineers Yearbook, pp. 347-54. 5t. Joseph, Michigan.

The costs of fuel, oil and lubricants per hour are calculated as
follows:
fuel and lubricants = fuel coefficient x maximum p.t.o-h.p. x
fuel cost % fuel multiplier

where the fuel coefficient is entered for the type of fuel used by the
tractor or self-propelled power unit and the fuel multiplier is used to
adjust fuel consumption up or down for a particular operation. Estimated
fuel coefficients based on the Nebraska data and the 15 percent allowance
for lubricants are:

gasoline and lubricants 0.0690
diesel fuel and lubricants 90.0504
L.P. gas and lubricants 0.0828

Suppose a diesel tractor is used for plowing, plenting corn and raking
hay. Enter a fuel coefficient of 0.0504 for the tractor. To increase
fuel consumption for plowing, enter 1.33 as a fuel multiplier for the
plow. Enter a fuel multiplier of 1.0 for normal fuel use in planting
corn. To decrease fuel consumption for raking hay, enter a multiplier
less than 1.0, such ag 0.67.



Truck Operating Costs

Many. of the calculaticns for estimating truck operating costs are
the same as those used for figuring machinery costs. Hours of use and
fuel usage are different in that these costs are based on miles driven
per yvear, typical speed in miles per hour and the average rating of miles
per gallon. Truck ownership expenses are allocated among various crops
based on crop acreage. Fuel cost, repair and maintenance expense and
labor are divided equally among crops and between growing and harvesting
periods.

The following formulas are used for these items:

miles per year

hours ¥ acre =
pe miles per hour x acres

miles per year x fuel price

T =
fuel cost per acre miles per gallon x acres

Ownership Costs

Depreciation is the decline in value over the life of the machine.
For tax purposes depreciation can be computed by the straight 1iine
method, the sum of digits method or the declining balance method.
Assuming a reasonable salvage value, which method of depreciation will
give the greatest amount of depreciation over the life of the machine?
Each method will give the same amount of depreciation for the 1ife of the
machine. Furthermore, if a farmer depreclates a machine to a wvery low
salvage value and then trades for another machine, the new machine will
have a lower cost to be depreciated over its life. However, the actual
total depreciation can never be known until the machine is sold or
traded. With recent price increases for new machinery, many used items
sell for prices greater than their original purchase price. Straight-
line depreciation is the method used in the template.

Interest on investment is the annual interest charge on the undepre-—
ciated value of machinery. Many farmers do not think of interest as a
cost unless they borrow money to purchase a machine. Even though money
is not borrowed, interest charges should be considered because funds
could be invested elsewhere and earn a return.

Insurance must be included as a cost of operation. Liability cover-
age should be included because tractors and other machinery may be
involved in accidents rvesulting in liability claims. There may also be
losses as a result of fire or high winds. Generally farmers do not
insure individual machines, but have a blanket policy. A common rate is
35 per $1000 valuation or 0.5 percent of the remaining value at the
beginning of each year.

Housing is another cost of using machinery. Some machinery repair
indicate that housing may increase the life of the machine, which in turn
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may be reflected in the trade—in value. Typical housing costs are 1.5%
of the bepginning yearly value.

Taxes are levied against perscnal property in some states. New York
does not have a personal property tax.

A WORD OF CAUTION

Electronic spreadsheets, like other computerized decision aids,
perform calculations. They do not eliminate the need for the user to
check the results carefully to make sure that the data has been entered
correctly and the operations performed in the proper order. - Use common
sense, print cut the results, and spot—check with a calculater
occasionally. '

Care is in order especially when the user modifies the formulas to
sult his or her problem. Most of the formulds have been protected from
accldental changes, but this protection can be overriden. The user bears
responsibility for seeing that any changes are done properly.

TEMPLATE USER'S GUIDE

The machinery cost calculator is a set of seven templatés and ten
execute flles stored on a 5 1/4" diskette,

Templates Execute Files
MACHL Tl
MACHZ T2
MACH3 Pl
MACHA P2
MACHS5 P3
TRUCK P4
CROP BE5

PT
PC
PALL

The templates require most of a 5 1/4" double density, single sided
diskette for storage. It works best to use one diskette per set of
budgets. Be sure to label the diskette appropriately. The first five
templates, MACHL, MACH2, MACH3, MACH4 and MACH5, each calculates fileld
capacity and operating and cwnership costs for up to nine machines used
with each of Ffive tractors. Data for ome tractor and its machines are
enitered in MACH1l, the second tractor and machines in MACH2, etc. The
sixth template, TRUCK, calcilates costs for a truck. Ownership costs are
allocated to up to five crops on the basls of hours of use. The names
MACH1, etc. and TRUCK are the file names under which the templates are
saved on diskettes.

The first step in using the machinery cost templates 1s to organize
the input data. Worksheets have been set up for this purposs and are
ineluded in the Appendix. For now, refer to the completed set of sample
worksheets provided in Tables A2, A5 and A8 in the Appendix.
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The second step is to make a backup copy of the diskette, using the
CP/M COPY program. Keep the original diskette for later use. Enter your
data in the backup templates, replacing the example entries.

After organizing your data and making a backup diskette, you are
ready to enter the data into the templates. Load the Supercale source
diskette into drive A and your backup copy of the templates in drive B,
and load Supercalc. When the display of rows and columng appears, load
MACHL by typing

/LB:MACHL,A | -

In transferring data from MACHL, etc. to CROP, the execute files
look for data in a specified part of the template. Don't insert or
delete rows or columns in MACH1, MACH2, MACH3, MACH4, MACH5 or TRUCK.
Doing so will cause exrors.

Machinery Costs — MACH1

The upper left portion of MACHL, shown as Table Al in the Appendix,
will appear on the screen. For illustratien, MACHL has been filled in
with the entries shown on the sample worksheet. To use the template,
type in your own machine information in place of the sample entries. The
Supercalc automatic recalculation feature has been turned off on all
templates to avoid excessive calculation time. After entering new data
and before saving a template, type an exclamation point ! to recalculate.

A1l data for a machine is grouped in a single column. Rows 7-24 are
for input data. Enter the machine name in rows 6 and 7, abbreviated to
no more than 8 spaces. The purchase price, used in calculating ownership
costs is entered in row 8. The list price if different than purchase
price should be entered in row 9 and is used for calculating repailr
cost. Width, speed and field efficiency go in rows 10-12. The fuel
multiplier in row 13 should be 1.00 for a machine which uses an average
amount of fuel. Increase the fuel multiplier for operations such as
plowing which use fuel at a higher rate, or reduce it to reduce
calculated fuel use. Enter the repair group number from Table 2 in row
14. LOOKUP tables are used to provide repair coefficients 1 and 2. The
LOOKUP tables are stored in columns § and R. Enter the estimated life in
hours from Table 1 in row 17. If the machine was purchased used, enter
the age at purchase in row 18. Bnter in row 19 the number of years the
machine is expected to be owned. Enter the expected salvage value of the
machine, as a proportion of the list price, in line 20. BElements D22 to
D24 are for an interest rate charged on the average investment in the
machine over its useful 1life, and for an insurance and storage cost rate
charged on the purchase price. Enter these rates as decimals, not
percentages.

The ownership costs, depreclation, interest on investment, insurance
and storage are calculated on a yearly basis for each machine and summed
to get total ownership cost per year for the farm. This total annual
figure is useful for partial budgeting of machinery purchase decisions.
For some uses such as calculating total production costs per acre for a
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erop, 1t is useful to allocate ownership costs among crops. MACHL allo-
¢ates total annual ownership cost for each machine to each of up to five
crops based on the proportion of total annual hours of use used on that
Crop.

The templates are set up to calculate costs for a farm with up to
five crops, with operations divided into growing and harvesting. Enter
the number of times each machine covers the field per year in rows 30~
39. Example: the 1.00 in D32 indicates that the plow is used once in
growing corn. A four-year hay stand is plowed only once every four years
which works out to 0.25 trips per year.

Enter the acres of each crop in column A, vows 30-38, in the rows
for growing opéerations. These acres times hours per acre give total
annual hours of use for each machine. Make sure you enter the acres only
once for each crop. Zeros have been entered in rows 31, 33, 35, 37 and
39 to prevent double-entering acres.

You may have noticed that some of the template entries are brighter
than others. The darker entries are headings and calculated valuas,
protected against overwriting by the

/P

command to prevent you from accidentally erasing them.

The MACHI spreadsheet has sample data for a corn planter, forage
harvester, piow, disec harrow, and a 90 horsepower tractor. The tractor
data 1is in column N. The rest of the columns, I-L are titled (blank) and
are left for the user to enter the data for additional machines.

The tractor input data is slightly different from that for the other
machines. Row 10 is for the tractor horsepower. Enter the fuel price
per gallon in row 11. Row 12 is blank. The fuel coefficient in row 13
should be entered for the type of fuel used by the tractor.

Let's return to the columns headed (blank) for a moment. These
columns have a set of input data which was selected to give calculated
costs of zero for these columns. The first thought 1s to simply enter
zeros as input data. Entering all zeros will give errors. Some input
items are used as divisors and dividing by zero results in errors in all
later calculaticns.

To use the template, enter vour own data by typing over the sample
data. Start from the left and use as wmany columns ag you need up to the
maxinum of 9. To recalculate and save the data vou have entered, type

/sB:MACHL,04].

Note: Be sure to zap the current screen,

/7y,
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between templates, after saving the current copy back into the file and
before loading the next.

Supercalc allows data to be transferred from one spreadsheet to
another. This feature 1s used to transfer calculated costs from MACHIL,
etc. and TRUCK to CROP where opevating and ownership costs are summed for
all tractors and trucks and transferved into the crop enterprise
budgetS-2

The execute command in Supercalc allows you to execute a seriass of
commands with a single command. All of the commands needed to carry out
a specific task, such as transferring parts of templates or printing
several pages of output, are stored im the execute file. When the exe-
cute command is typed in with a filename, all the commands in that file
are performed sequentially as if they were actually being typed from the
keyboard. The execute commands to transfer costs for the tractors, ma~
chinery and truck into the crop budget template and to print the output:
are described below.

Changing Common Machine Data (Optional}

Crop acreage and interest and storage cost rates should usually be
the same in each template MACHL,...,MACH5 and TRUCK. Insurance rates
should usually also be the same for MACHL,...,MACH5. It would be
convenient to enter these numbers only once and have it be transferred to
the other templates. The first execute command is used to do this.
First, enter the data in MACHI and save it with

/SB:iMACHL,04).

Then type the execute command

JXB:TL} -

The computer will take a few minutes to complete this step since it is
loading and saving five files and recalculating each.

Other Tractors — MACH2, ..., MACHS

The MACH2 through MACHS templates are identical to MACHL, except
that all columns used for machine entries are "hlank', i.e., sample
entries are not included.

These templates are provided for recording data for additional
tractors or power units and their machinery complements using the same
procedures and commands as with MACHIL.

297he transfers are needed because the calculations in MACH1, etc.,
TRUCK, and CROP will not all fit in 64X of memory. For machines with
sufficient memory, combine the calculatiouns into one spreadsheet.
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Truck Operating Costs —~ TRUCK

Referring to the sample worksheet for TRUCK, Table A6, you can see
that many of the items required as inputs are the same as those for
machinery. The items that are dififferent are those used for figuring
hours of use, total fuel usage and insurance. Miles travelled per year
is recorded in line §, followed by average miles per gallon in 1line 9.
The price of fuel is required im line 10 and the average speed in miles
per hour goes in line 13. Insurance is entered in line 17 in dollars per
year.

Acres of each crop are entered in column A and are used for allo-
cating the truck ownership costs among crops.

Load the truck template now by typing

/LB:TRUCK, A
|
and examine the full template. A sample output is also shown in Table
A5. Substitute your own values in the input rows described above by
typing over the sample data. The repair coefficients and the estimated
life have been provided based on the information shown in Table 2 for a
pickup truck. A repair group number is not required as an input item for
the truck as it is for machinery since it will always be the same.

If you don't want to include a truck in the machinery set, entet
zeros for purchase price, list price and fuel price. Enter a one for
miles/year, not zero, because this, is used as a divisor in the
calculations. Recalculate and save your truck input data with the
command

/SB:TRUCK,CA| .

Crop Enterprise Income and Expense Budget-CROP

The crop budget template, CROP, uses this information on machinery
expenses for calculating total variable and fixed expenses for up to flve
crops. Load the crop budget template by typing the command

/LB:CROP,A{ .

The upper left portion of CROP, shown as Table A3, in the Appendix, will
appear on the screen.

An example corn silage budget is shown. Make any necessary changes
by typing the new values over the old. Now you will need to use the
second of the execute commands to transfer the machinery cost data into
CROP. Do this by typing the command

/¥B:T2%

When the job is completed, you should be able to scroll across the top of
CROF and see the operating and ownership cost totals that vou had calcu-
lated in MACHLl, etec. and TRUCK.
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CROP is a template for up to five crop budgets. The first is made
up of columns for item descriptions, units of measurement, price per
unit, quantity per acre and total expense or income per acre. This
information takes up rows in columns N to 5. The remaining four budgets
are identical, and are located in columns U to AQ.

The enterprise budget information is provided in the following five
categories:
YARTABLE EXPENSES
FIXED EXPENSES
CROP VALUE
NET RETURN
BREAKEVEN PRICES

The VARIABLE EXPENSES are separated into growing, harvesting, gell-
ing, interest on operating expenses and family and hired labor. Growing
expenses include the input costs and variable costs associated with till-
age. Harvesting costs include the variable costs associated with harvest
and the variable costs associated with woving feed crops from the field.
Interest on operating expenses is the charge for the use of the capital
required for growing, harvesting and selling the crop. The template cal-
culates interest on total growing and harvesting expenses, rather than
trying to keep track of purchase dates for individual items. The figure
which appears in the quantity column for interest on operating expenses
is the sum of growing and harvesting expenses. The annual interest rate
entered in the price column is adjusted for the fraction of a year repre-
sented by the number of months specified.

The final variable expense is labor. Labor costs are difficult to
allocate since they are both fixed and variable; however, for enterprise
budgeting, they are best included as a variable cost. Labor hours are
calculated as a proportion of tractor and truck hours. The number in
L34, presently 2.0, sets labor hours to twice tractor and truck hours.
This value can be adjusted up or down for specific situations.

. The FIXED EXPENSES section includes the usual fixed costs associated
with owning land, buildings and machinery. 411 of the machinery owner-
ship costs are charged to the crop enterprises.

TOTAL VARIABLE AND FIXED EXPENSES is simply the sum of total vari-
able expenses and total fixed expenses. This figure represents the total
cost of producing ome acre of the crop at the indicated yield under the
specific conditions. The only expense item that is net charged is man-
agement.

In the CROP VALUE section, total income is yield per acre times
price. Two lines are provided to allow space for a primary crop product,
in row 96, and a by-product, in row 97.

The two profitability measures presented in the NET RETURN saction
are net return over variable expenses and return to management. Return
over variable expenses is income minus variable expenses including liabor
and interest on operating expenses. Return to management ig income minus
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‘total expenses, including variable expenses, machinery ownership costs, a
'land charge and property taxes.

The BREAKEVEN section gives prices for the primary crop product at
which variable expenses, row 84, and total variable and fixed expenses,
row 93, are covered. Value of the by-product .in row 97, if :any, is sub-
tracted from expenses before calculating breakeven prices.

BLANK WORKSHEETS

Tables A4, A8, and AlZ in the Appendix are blank worksheets for
erganizing your own data.

PRINTING OQUTPUT

- Seven additional execute files have been set up for .printing each of
the templates described above. Printer controls for lining up the
printer and printing the correct lines per page are contained in these
files.

‘Save the template you are working on to the diskette before using’
the print files below. Each print file must load the tempate to be
printad so any template already there is erased first.

The execute commands for printing each of the templates individuaily
are:

/%B:P1 to print MACHL

/XB:P2 to print MACH2

[XB:P3 to print MACH3

/XB: P4 to print MACH4

/XB:P5 to print MACHS

/XB:PT to print TRUCK

/XB:PC to print CROP

Alternatively, if you wish to print all the templates at once, type

/XB:PALL

L)
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This execute command simply issues each of the commands above in sequence
to print the entire set of output.

Appendix Table Al3 is a printout of execute files Tl and T2 and a
typed version of Pl. Pl and the other print files cannot be printed
because of the print commands they contain, but can be viewed using a
word processing package.
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Appendix Table Al.

L O T (T T T S G T SO T S R TR VI

LIMACHI: MACHINERY CO5T AMD LABOR TEWFLATE CAPACITY; 7 MACHINES

21 FOR A TRACTOR OR OTHER POHER UNIT COL. A IS FCR ACRES BY CROP

31 AND MACHIMES USED WITH iT

4

31 INPHT VARIABLES

LH FOR EACH MACHINE: disc COFR forage 36 hp

7i Machine Nage plow harrow  planter harvest blank blank  blank  blank  blank  tractors tracter
B © Purchase Price 3300.00  4400.00 4950.00 13300.00 L0 09 00 .00 R 2640000
2 List Frice S300.00 3400.00  £930.00 13340.00 00 A 0 00 il 26500, &0
13 Hidth in Feet 5.3 Lo 1260 6.00 97999.00 79999.00 99999.40 99999,00 99999,40 BTD HP 90,00
i Spesd in MPH 4,78 4,50 4,50 3.25 3.00 .00 5.00 3.00 5.00 Fuel pr L3
12 Field Efficiency B0 .80 A7 .67 J3 73 73 3 13

3 Fuel Multiplier 133 Lo 1.00 .33 L.o0 .00 .00 1.60 1.00 Fuel co 0504
14! Repair Broup 4 3 3 7 4 { 9 9 ] { H
15 repair coef | 30 i 157 127 R 01 L0 R 0 2
141 repair coef 2 1.3 1.3 1.4 L4 00008 00801  .00001  .00G0!  .00004 1.5
17 Estim life thrs) 2500 2500 1200 2000 01 0 91 a0 W 12000
18} Years 01d at Purch 0 .00 R .00 Wle 00 00 00 L0 L0
17 Years Duned 7.00 .00 7.00 F.00 9.00 .00 7.00 7.00 .00 7.00
201 Salvage Rate Ao B 10 10 A0 g .10 .10 10 A0
214 FOR ALL MACHINES:
2 Interest Rate 13

23 Ensurance Rate N
241 Storage Rate 005

251
26! HBURS PER ACRE PER TRIF
7 Hre/h .41 .13 .23 .83 Rell .00 .00 N .00

281
27:=ACRES= INGERT TIMES OVER FIELD BY CROP
300 120.00Crop ! Brow [0 t.00 1,00 0 01 .01 1 Rl

3t J0Crep § Hary §.00
321 159.0%0rop 2 GBrow 25 .23 00 L0 .00 Wit 0

3 L08Crop 2 Hary 1.00 00 .00 00 L0 A9
340 30.09Crop 3 Grow i 10 00 00 00 .00 00

351 L0Crop 3 Harv
Jai L0GCrop 8 Grow

37 (Crap 4 Harv
ki:H LB0Crop 3 Brow

SXH L000rop 5 Harv
401 309, 00total

3!
421 HOURE PER ACRE BY CROP _
43 Crop | Grow A 47 .23 00 .00 A0 0 .00 A0 B3
343 Crog 1 Harv 0 00 00 b3 00 00 .00 00 S0 A3
45 Crap 2 Brow W10 L0 80 80 .00 00 .00 00 00 13
4h1 Crop I Hary 0 Wi A0 0 .83 00 00 i 00 L0 W63
i1 {rop 3 8row 04 02 .00 .00 00 il .00 0 .00 06
481 Crop 3 Harv Wi .00 00 « 00 .00 .00 00 00 00 .00
4% Crop 4 Grow .00 00 0 .00 .00 00 .00 00 B0 00
304 Crop 4 Karv 00 80 i 00 00 00 .00 00 D0 L0
W3] Erop 5 Grow 00 80 .00 .00 00 00 00 00 .00 .00
3 Lrop 5 Harv .00 00 {0 00 00 .00 Jo 0 00 00
hEH
544 SUNMARY DATA
b Hours use per yr 65.38  3G.65 22,36 170.49 A0 - .00 .00 00 LGl 29%.88
Gh1 fArcum Hrs at Furch 0 00 00 0 00 00 .00 00 0 0
371 fccum Hrs Over Lif 388,38 275.86 246,27 1534.44 .00 00 .00 60 .00 2044, 9%
581 REH Cost/Hr-X of P .O310558 0247427 0443718 0360345 40,6459 40.468450 40468458 40, 48458 40, 48450 045948
i RiH Cost/Hr 1,45 .09 3.08 4.79 .00 00 0 00 9

24



Appendix Table AL {cont.)

N I D A R A T S R A T T .
i FUEL CDST PER ACRE
LY H Crop 1 Grow 3.22 113 1.33 .00 .00 00 il N L0
631 Crop 1 Hary 00 00 00 499 .00 .00 00 L0 o]
L H Crop 2 Grow A0 0 2B .60 .00 A0 00 00 00 L0
651 Crop 2 Hary .00 0 00 .97 00 .00 L0 .00 il
bbi Crop 3 Grow 32 A1 .00 00 .00 A0 .00 00 .00
&7 Crop 3 Hary 00 .00 .00 .00 .00 00 00 00 D0
A8 Crop 4 Growe .00 00 (0 00 L0 .08 00 00 00
b9 Crop & Hary G0 .00 +00 00 (0 00 00 L0 . 0
10} Crap 7 Grow 40 00 .00 00 .00 (i .00 .00 L0
T Crop 5 Harv .00 .00 .00 .00 .00 00 .00 00 .06
72:
[ RuM C0OST PER ACRE
4 Crop 1 Grow B7 L2 J .00 LA 00 00 0 00 1.02
755 Crop 1 Harv 00 00 .00 3.03 R4 40 00 00 A0 .78
HY Crop I Grow A7 05 .00 .00 il .00 .00 00 .00 .19
m Crop 2 Harv 00 00 .00 3.03 A0 .00 00 Q0 00 i
8 Erop 3 Growm 07 02 .00 A0 A0 00 00 G0 il A7
74 Erop I Harv 00 00 .00 A 00 .Gl 00 .00 00 00
80} Crop § Grow : 9 .00 00 .00 0 Nl .00 G0 R 0
B Crop 4 Harv .00 00 00 00 Nl 00 00 LAt L0 il
323 Crop 3 Brow 0 il .09 00 00 i 0 00 i) A
B83: Crop 5 Harv .00 Rl .00 00 B L0 .0 00 .00 B
84
[ PROPORTION OF HOURLY USE BY CROP
ghi Crop | vk 13 1.90 A4 1.00 1,40 .00 1,00 £, 00 B-1
a7 Lrop 2 23 23 00 .5h A .00 R .00 00 A6
g8! Trop 3 02 02 .00 00 .00 00 00 LB R 01
91 Crop 4 .00 .00 .00 ol L0 Ry 00 R 00 Rl
30 Crop 5 L0 80 .0 .00 . (0 A0 00 0@ A6 Ny
313
#21 TGTAL OWHERSHIF COSTS
73 i OF PRICE L2025 L2028 2028 L2025 L2023 A2 L R023 0 LR0IG LR0ES 2023
94! .
751 DWNERSHIP COST BY CROF
Fhi Crop 1 802.43 66417 1407.38 1197.00 .00 L0 L0 L0 L 382,20
374 Lrop 2 230,76  208.18 00 1496.25 00 N e A0 .00 2131.15
983 Crop 3 20,06 1h.&3 Nl g .00 A .00 .00 L0 32,45
9] Crop 4 0o G0 00 00 00 .00 L Bl Nl 200

j0d Crop {0 .08 G0 .00 B 0 A0 Rl 00 L4




F}PPendix lable aL (cont.) Appendix Table Al (cont.)

g b P @t R DS 1T

! ; N T
| ’ 59! Total 1

! 40!

| MACHINERY REPAIR Mf ~FUEL-

| " COEFFICIENTS 52 5.71
! ' 83! 1,99
! . b4} 1.09
i (; ?12 651 4,39
! 2 A 65'% L34
10! 3. ' 00
i B T L] 58 00
121 5o 91 00
13! B 70! 00
131 7 .59 Y .00
151 72! -
16! 0 .00001 73! -RyH~
17 ! 1.5 A 2.605725
181 ? 1.5 75! 3.809132
191 113 7h! 4049757
2! 4 1.4 77! 2.808432
21 5 1.4 78! 1619903
I . 1.4 ??{ 0
Al L7 1.4 B0; !
74! : Bl 0
25! 82! o
24! 83! 0
27! B4 !
28! 85! -LABER-
ik Bs1 §.44
30! 87! .78
! Ba: 04
321 ‘ 89! LGo
33 | %! 60
34! ‘ 91!
35! 971

3! 93

37! 94!

38 93 ~-TOT OMN
39 961 7255.17
401 971 4086.33
41 78! 49.37
423 791 L00
43! 100! 0
44!

45!

3!

a7

48!

49

50!

5t

52

53!

54!

551

541

57

58!

591 Total i



Appendix Table A2.

in’%i}BHEHD}EEHFHEHHHIHJE?K%:LHHHNI

11 HACHL-5 WORKSHEET ‘

2iAAERINERY COST AND LABOR TEMPLATE CAPACITY; 9 HACHINES

31 FOR A TRACTOR OR OTHER POMWER UNIT AND MACHINES USED WITH IT £OL. & IS5 FOR ACRES BY CROP

4

3l INPUT VARIABLES

& FOR EACH NACHINE: dise cora forage

7 Hachine Nae fow_ harrew plander hary: N -

Bl Furchase Price S30C 4400 &%50 3300 e

9 List Price e e e : — _ e
16 (1} Width in Fest £33 A iR & e e e PIOW _9e _
11 {1} Speed in KFH W.F5 45 R 2 L I Fuel pric_j4. 3/ _
120 () Field Efficiency ¢ . & b7 .67 e e e

13 Fuel Multiplier /.33 | bt 133 S Fuel roet, oS04
180 (2 Repair Growp 8 _ 3 3 1. & T | AN
15 repair coef 1 (Froa LOOKUR) [

18] repair coef 2 " :

17} Estia Life thrs) 2500 2seo yzo00 goee L (2000
18! Years Old at Purch o o o °o_ T . o
191 Years Ouned N 9 L S A y
201 Galvage Rate el Y Y Y A e . ol et
2 FOR ALL MACHIRES:

221 Interest Rate A
A Insurance Rate . o/5

24 Storage Rate .pos

ik :

251 {1} Refer to Tahle i, (2} Refer to Table 2.

ik 3

i H

29:=pCRES=  INSERT TIMES OVER FIELD BY CROP 1

Wi /RO Trop | Browcorn do o e e

3 OCrog 1 Harv U U
3 (5Q Trop 26row hay .25 .25
33 OCrop 2 Harv ~ _____ . . o
Wi 320 Crop 3 browpasrare . f Ao e e e .
30 OCrop 3 Harv e e .
3 Crop & Brow e e .
3T Orop 4 Hary —_
Mo Crop S Brow e .
39 Orom S Mary o —_—




Appendix Table A3.

L T Y

| {HACHE: MACHIMERY COST AND LABOR TEMFLATE
21 FOR A TRACTOR OR OTHER POMER UNIT
31 AND HACHINES USED WITH IT
41
5t INPUT VARIARLES
CH FﬂR EACH MACHINE:
7 Hachine Naae, plow
g Furchase Prite 500
1 List Price [ b8
101 $igth in Fee S
{1 Soeed in NPH. 4,75
1z Field Efficiency .8
13 Fuei Multiplier 1.3$
14! Renair Sroup ¥ I
151 repair coef 1 LOOKUP(Di4,67:018)
14! repair mrt 2 LODKUPIDLA,@14:823)
7 Estim life {hrs] 2500
18! Years 0id at Purch ¢
i Years Owned )
0 Zalvage Rate o4
21 FOR ALL HACHINES:
ok Interest Ratd 45
23 Insurance Ralje 015
244 Btorage Rate 003
257 = :
26! HOURS PER ACRE PER TRIF
21 Hrs/h B. 25/ (D14#D114B12)
28
29i=ACRES= INSERT TIHESEGVEH FIELD BY CROP
300120 Crop 1 Grow | {
30 Crop | Harv |
3150 frop 2 Gros 225
ERH] Crop 2 Harv
430 Crop 3 Brow A
350 Crop 3 Harv |
36! 0 {rop 4 Brow |
SYEI Lrop & Harv |
B0 Crop 5 Grow i
390 Crop 5 Hary
401 SUM{AZ0:total
i1
423 HOURS FER ACRE BY CROP
4 Crop | Brow 0274030
44} Crop { Harv 0274031
43} Crop 2 Broe 077%032
45 Lrop 2 Harv D27+033
it Lrop 3 Bros 0274034
48 Crop 3 Harv D27%D35
444 {rog 4 Brow B274034
501 Lrop 4 Harv RIT#37
3l Crop 5 Brow 1274038
324 Crop 5 Harv D27#039
531
34 BUHMARY DATA
55 Hours use per yr
5h Accus Hrg at Purch DiBeD3S
571 Accum Hrs Over Lif DS5#{D18+019)
1K
5

DE#D58/100

~£3

REA Cost/Hr

(= o
—

Appendix Table A3 (cont.)

LA T A N R U
811 FUEL COST PER ACRE
621 Crop | Brow N10#NL16N1340174D43
&3 Crop 1 Hary NIO¥N11eN1 3501 T4D44
4. Crop 2 Grow RL10¥H1{#N]1 340130045
451 Crop 2 Harv HIOEN11aN1SeD1T2D46
i Lrop 3 Grow N10#M1 18N 34D{39D47
b7 Crog 3 Harv RIOENL1#R{3eD134D48
L Crop 4 Brow H10eN] | aNi 32134049
691 Crop 4 Harv K10sNi1#H] 360130030
700 Crop 5 Brow R10£NT1ONT3#D134D0)
™ {rop 5 Hary NiGENE1#N132D134D52
724
3 R&Y COST PER ACRE
74! Crop 1 Brow 0575043
75 Crop § Harv 159044
7hi Crop 2 Brow D59s043
EE Crop 2 Hary 0592044
bk Crop 3 Grow 0594047
791 Erop 3 Harv D59+48
B! Crop 4 Brow D59e049
a1 Erop 4§ Harv 1594050
823 Crop 5 Brow 0594051
83 Crop 5 Harv D39¢D52
844 .
83! PROPORTION OF WGURLY USE BY CROP
843 Lrop 1 AI0# (D43 +D4A) /D55
a7 Crop 2 832#{D45+D45) /D55
gal Crop 3 B344{D47+048) 7035
891 Crop 4 A34e (0494050 /055
90i Crop 3 AZB= (D51+D52) /D55
g1
721 TOTAL OWNERSHIP LOSTS
93 1 OF FRICE
iLE
75 OUNERSHIF COST BY CROP
Fhi Crop | DasDBb2093
974 Crop Z DB+0875093
981 Erop 3 183788093
il Crop 4 DB=DE9EN93
100: Erop § DB&0904093

A30% (D43+D44) +A324 (DAS+DAL] +A3AH (DAT4DAR) +ATH4 (DAT+050) +A38# (DF14052)

REM Cost/Hr-% of F U(BIS#(1100%D57/D1714D14)) - (D152 ( (1004D56/D17)*B16)) )/ {B554D1)

D23+024+ (140201 2022/ 2+ {1-D20) /217



Appendix Table A4.
L

R B W
FiRACKI-5 WORKSHEET

-

2iWACHINERY COST AHD LAROR TEHPLATE
3% FOR A TRACTOR OR OTHER POWER UNIT ANE HACHINES LSED WITH IT

ST

o

HER ¢

CAPACITY: 7 HACHINES
COL. A 15 FOR ACRES BY CROP

WL

{Froe LOOKUR)

4
8 INFUT VARIABLES
b FOR EACH WACHINE:
I Hachine hase
8 Parchase Price
! List Price
100 (1) Wigth in Feet
i1 1) Speed in HPH
120 {1} Field EHiciency
13 Fuel Multiplier
141 {21 Repair Group #
15 repair coef |
I1.H repair coef 2
17 Estim Life (hrsh
1B} Years O1d at Purch
191 Years Ounad
204 falvage Rate
2 FOR ALL HACHINES:
2 Interest Rate
A Insurance Rate
24 Btorage Rate
5
21 {1} Refer toc Table 1.
PN
281

291=ACRES= INGERT TIHES OVER FIELD BY CROP

36 ____._Crop | Grow
kA% OCrop | Hary
2 Crop 2 Grow
335 OCrop 2 Hary
i Crop 3 Grow
351 0Crop 3 Harv
60 Crop § Grow
37! © {OCrop 4 Harv
»__ Crop § Grow
391 (Crop 5 Harv

{3

Refer to Table Z.

trartors

FT0 HP
Fuel pric

Fuel coef



Appendix Table A5.

D A N & S W HoE
{iTRUCK: TRUCK COST TEMPLATE
Fa
3 IKPUT VARIABLES truck
4 Furchase Price 7400
i List Price Lt
bl Hilesfyr 6200
7 ~ hPg 15
:H Fuel price 1,32
9 Hiles/Hr I3
1¢] Repair Coef | 095
11! Repair Cosf 2 1.4
12i Estin Life {hrs) 2000
13} Years 01d at Purchase ]
14 Years Ouned 9
131 Salvage Rate A
16 interest Rate A5
173 Insurance Cost ($7yr) 247
18] Storage Rate LS
7
201=ACRES= CROP ACREAGE ALLOGCATIONS
21) {20Crop | Brow .01
28 CCrop § Harv
23] 150Crep 2 Brow
28] OCrop 2 Hary
5 30Crop 3 Brow
2bi 0Crep 3 Harv
i iCrop 4 Grow
28! OCrop 4 Hary
29: OCrop 5 Brow
33 GCrop 5 Harv
i 300
321 HOURS PEZR ACRE BY CROP
3 Crop | Gros .29
34 Crop | Hary 29
35 Crop 2 Brow .29
36} Crap 2 Hary .29
N Crop 3 Brow .29
38 Crog 3 Marv .29
kv Crop § Brow .29
4 Crop 4 Hary .29
41 trop 3 Brow 29
4 Crop 3 Hary 29
3
441 SUMRARY DATA
451 Hours use per yr 171.43
b1 Arcum Hrs at Purch .00
471 Accug Hrs Over Lifs 1542.84
481 REH Cost/Hr-% of Price 0272998
491 kel Cost/Hr 2,02
50! _
5t PROPORTION OF HOURLY USE BY CROP
32t Erop { 40
53! Crop 2 50
b4 Lrap 3 10
iNH Trop 4 .00
Y Lrop 5 00
37
it:H
ih

Al

:
:
:.
;:

FUEL COST PER ACRE

Crop 1 Grow ~.b8
Erop | Hary .88
Crop 2 Grow .08
Crop 2 Hary .88
Crop 3 Grom .B8
Crop 3 Harv .08
Crop 4 Grow .B8
Crop 4 Hary .58
Crop 5 Brow .08
Crop 5 Hary .88
REM COST PER ACRE
Crop ! Grow It
Crop 1 Harv o8
Crop 2 Grow 5B
Crop 2 Harv .38
Crop 3 Grow .58
Crop 3 Hary .08
Crop 4 Brow .58
Drop 4 Harv .98
Crop 5 GBrow B
Crop 3 Harv 5B
LABOR HOURS BY CROP
Crop 1 57
Crop 2 W97
Lrop 3 .97
Crop 4 7
Crep § .97
TOTAL CHMERBHIP £OSTS

1 OF PRICE .23
OWNERSHIP COST BY CREP
Crop | 681,40
Crop 2 854,73
Crop 3 L 170,35
Crop 4 o 00
Crop § S0
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% Table Ab.

I B i o

TRUCE WORESHEET

=ACRES=
__ 120

2D

20

INFUT VARTABLES
Furchase Price
LList Price
Miles/vyr

MPG

Fuel price
Miles/Hr

Repair LCoet 1
Repaiir Coef 2
Fetim Life (hra)

Yaears Old at Purchase

Years Dwned
Salvage Rate
Iintersst Rate

Insurance Cost (&$/yr)

Storage Rate

CROF ACREAGE ALLOCATIONS

Crop 1 Grow
Crop 1 Harwv

Crop 2 Brow
Drop 2 Hary
Crop 3 Brow
Crop 5 Hary
Crop 4 Grow
Crop 4 Harv
Crop 9 Grow
Crop 9 Harwv

e e o L T v ot
R Io. oy =~ PP

14



Appendix Tabie A7.

AN B N C oD E !
LITRUCK: TRUCK COST TEMPLATE ‘
I
31 INPUT VARIABLES truck
LH Purchase Price 7400
5! List Prike 7400
b Hiles/yr \ 5000
7! ws 15
B! Fuel price | 1,32
7 Biles/Hr kb
i Repair Loef | 098
11 Repair Coef 2 \ 1.4
12i Estim Li¥e {hrs) 2000
131 Years 01d at Purchase | ]
14 Years Duned 7
15 Salvage fate .1
LY Interest| Rate .15
7 Insurance Cost {$/yr) 241
18! Storage fate 015
IVH
201=ACRES= CROP ACREARE ALLOCATIONS
21120 Crop ! Gfow 1
249 Crop | Harv
251 150 Crop 2 Brow
FOHE Crop 7 Hary
35130 Urop 3 Brow
26 0 Lrop 3 Hary
FEAN Erop 4 Brow
F Crop 4 Hary
90 Lrop § Brow
30 0 Lrop § Harv
317 SUMtAZEiA30) i
32 HOURE PER ACRE BV LRop
33 Lrop | Grow Ebe,5/ (E9#A31)
341 [rop | Hary E&.5/ (E75A31)
33 frop 2 Eiuw Eb%. 57 (E98A31)
363 Crop 2 Harv E6#, 5/ (EF8A31)
AT H Crop I Brow Ebs. 5/ (E9%A31)
38! Crop 3 Hary Ebt.5/(E92A31)
N Crop 4 Brow Eb#.5/(E9sA3])
4 Erop 4 Hiry Eb#. 5/ (E9A31)
a5} Crop 5 Grow Eb%,5/{E9#A31)
472 frop § HTFV Eb#. 3/ (E98431)
431
44 SUHRARY DATA _ :
4 Hours gse par yr A21# (E334E34) +A23¢ (E30E36) 4425 (E37+E38) +A27% (E39+£40) +4293 (E414E42)
444 fcrum Hrs at Purch 0 -
i Accua Hres Over Life E45(E13¢E14) .
481 Ri¥ Cost/Hr-7 of Price !$E§0§((lOGiE@?Ii]?)“ES1i)~(E105((iOO*E#bIEiZl“EIll))ItEGﬁiElﬂl
45} REH Cost/Hr ES€E4B/100 ' '
301
i PROPORTION OF MOURLY USE BY CROP
§z4 Crop 1 A21#{E33+E34) /E4S
i3 Crop 2 AZ3RIEI5+E34) JE4S
4 Crop 3 AT (ESTHEZRI /E4S
i Crop 4 AZ7#{E374E40) /E4S
ihi Lrop & A294{ER1+EA2) /E4S



Appendix Table A7 (cont.)
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Appendix Table AB.
; 2] P j&
1 TRUCKE WORKSHEE

31

1 ITWFUT
44 Furoch
Wi Liwst
& Miles
T MFE
£ Fuel

Miles
Repai
Repai

Eatim
K Years
14} Years
151 Salwva
161 Int e
171 e
1E0 Stora

101
i1

-l
o b

f—

191
201=ACRES=  CROF

O N 34 of w1 »!
& Crop
EIY i Crop
e Crop
B i frop
=y Crop

Crop
Crop
Crop
Ciop

P C i b
T

VaRITABLES
ase Frice
Frice
i{'}”‘w

pirice
FHF
r Coed 1
r Coet 2
Life (hrs)
3ld at Furchase
Owned
ge Rate
eut Rate
ance Cost
ge Fate

(% wr)

ACREAGE ALLOCATIONS
1 Grow

1 Harwv
2 DOrow
2 Harvwv
5 Brow
I Harv
4 Grow
4 Harwv
o Grow
o Harv

ek

Ly

- OF8
1.4
2000



Appendix Table A9.

PR opiro8 MR OB
461
47:CROP BUDGET TEWPLATE,CROF 1 CORN SILAGE,7/11/83
g 0 mmE== ==
491 UNIT QUAN PRICE  COSY/ACRE
S0IVARTABLE EXPEMSES
510 GROMING
521 Geed
851 Corn Yern 259600.00 .000624 13,40
ELY 00
o8t Fertilizer
560 Mitrogen  Lbs. 100.00 32 32,00
57!  Phosphorus tbs.  50.00 28 0 14.00
=8t Potassiug  Lhs.  50.00 A6 8.60
39 Lise Tons S0 22,5 1L
604 Chemizals
bt} lasso fis. 2.50 4,82 12,05
42} Atrazine  Bis. 1.00 3.08 .08
63}  Furadan Lbs. §0.00 1,05 10,50
b4 .00
&5t Power,eaquip
461 Fuel,nil b.59
67} Repair,main. 3.18
681 Dther 2,00
£3: TOTAL GROWING 118.25
703
71} HARVESTING
724 Power,equip.
731 Fusl.oil 3.87
74, Repair,sain, £.39
73t Drying L
741 Twine L
711 Other 7.00
781 TOTAL HARVESTING 17.26

Eih
BO! INTEREST,OPER. $

g:  HONTHS
82! LABOR Houor
B3

§41T0TAL VARIABLE
B3

BGIFINED EYPENSES
87 Pouwer,eguip.
8B lLand

B Taxes

q0%

911 TOTAL FI¥ED
921

§3170TAL EXPENSESR
941

95 CROF VALUE

951 Silage

97, Bedding

387 TOTAL VALUE
931

100 NET DVER VAR
{611 EXPENSES
1021RETURK D

103} HANABEMENT
104 BREAKEVEN, VAR §/Ton
L05:

106 BREAKFVEN ALL  $/Ton

Tons
Tens

$/Acre

%/ficre

135.31 Rate/yr

b
4,08

£8. 00

A3
4,00

20,00

B.81
16,23

164,53
bb. 14
24,00
L0
90,14
250,69
360,00
00
360,00
199,45
109,31

g.92

=
-

BROMING
Bped
Corn

Fertilizer
Hitrogen-lbs
Phosphorus-1bs
Potassiua-1hs

lime -tons

Chesicals
Lasso
Atrazine
Furadan

Pouer ,equip
Fuel .oil
Repair eain.

Other

TOTAL GROWING

HARVESTINRG
Power ,equip.
Fuel.oil
Repair,main.
Drying
Tuine
Bther
TATAL HARVESTING

IHTEREST,OFER.
HONTHS
LABOR

TOTAL WARIABLE

FI1XED EXPENSES
Fower, equis.
Land
Tases

TOTAL FIXED
TOTAL EXPENSES

CROF VALUE
Bilage
Bedding
TOTAL VALUE

HET OVER Ve
EXPENSES

RETURN TO
HAHABERERT

BREAKEVEN, VAR

BREAKEVEN ALL

HHAN

PRICE  COST/ACRE

80
00

A0
.00
.00
B0

A0
0
00
N

197
.98
0

2.%3

5.87
4.39
A0
00
G0
10.28

13,21 Ratelyr
& A3 86
2.70 G0
14,07
32,92
L0
.00
32.92
44,99
§.00 Nl
A0
00
-14.07
-§b. 99

14,07

46.9%
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Appendix Table A9 (cont.)
Y R T A A T

{TRACTOR AMD MACHINERY EXPENSES
' Total § Total 2 Total 3 Total 4 Total 5 Truck ALL -MALHINES
1=ACRES=FUEL COST PER ACRE ~FUEL-  -FUEL-  -FUEL-  -FUEL-  -FUEL- TOTAL FUEL EXP
¢ 120.000rop { Brow. 5,71 00 00 .00 0 B8 £.59
H +00Crop 1 Mary 4,99 00 00 00 A0 .58 3.87
150.00Crop 2 Brow 1.09 A0 .00 N 00 A48 197
{0Crop 2 Hary 4.99 00 00 60 400 88 5.8
30.00Crop I Brow .44 00 00 00 300 48 132
-00Crop 3 Harv 00 .00 00 00 400 88 .88
40Crep 4 Brow .60 .00 0 .00 400 .88 .88
O0Crop 4 Hary ¢ 0 00 L0 R 88 B8
00Crop & Brow 0 .00 Wi il 400 .88 .88
L00Crop 5 Harv - W00 .00 00 00 %00 .88 .68
REW COST PER ACRE -REM- -RWM- RMM- -REN- - SRMM- TOTAL-REH EXF
Crop ! Grow 2.61 NG 0 .00 A0 o 1.18
Crop 1 Hary 7,81 00 0 L0 00 58 4,39
! Crop 2 Brow A0 00 a0 00 A0 .08 .98
Lrop 2 Hary 3.8 .00 .00 00 00 .58 4,39
: Crog 3 Brow b 00 00 .00 il .38 .14
Crop 3 Hary ' 00 L0 .00 00 i} .58 o8
Crop 4 Grow ' 00 00 .00 00 00 .58 .58
Lrop 4 Harv il .40 200 00 A0 58 38
Crap & Grow .00 00 .0 00 A0 B .58
Crop 5 Hary {0 L0 00 N .00 .38 9
LABDR HOURS PER ACRE -LABOR- -LABOR- -LABOR- -LABOR- -L:AROGR- -TOTAL LARDR: HOURS
Crop 1 1. 44 00 {0 00 W00 37 2,03
Crog 2 .78 00 Rl 00 00 .97 .33 Labor
Lrop 3 L6 il 00 00 00 .97 203 Multiplier
Crop 4 00 0 00 .00 00 .37 ) 2400
Crop 3 00 0 S0 .00 .00 .57 297
TOTAL DUNERRHIP COSTS i
L BF PRICE 23
g OWMERSHIF COST 3v CROP ~TOT-OWN -TOT OWN -TOT OHM -T0T O8N -TOT-OWN- ~-DHNERSHIP EXPENSES
i frog 1 725517 .00 00 J00 w00 481,40 793457
H Crop 2 4086,33 .00 .00 00 00 - 851,75 4938.08
: Crop 3 49.37 .00 00 .00 A0 170,35 239.72
: Erop 4 : .00 .0 00 00 .00 00 .00
! Lrop § 00 .00 L0 00 00 00 A0



?Appendix Table Al0.,

[ 1
ad

261
270
281
oe
O
a1

SEEY R
b

] A K 5] P C
CROF BUIDGBET WORKESHEET

LUNITS
VARIARLE EXFENSES
GROWING
Sescd
Lo L. Aseret?
Fertilizer
MNitraogen
Fhosphorus
FPotassium
bl e
Chemical s
Atrazirg
Foraglan.

Fower , equip
Fuesl  ,oil
Repair,main.

Other

TOTAL GROWING

HARVESTING
Fower,equip.
Fuel .oil
Repalr,main.
Drying
Twine
Other
TOTAL HARVEST ING

o g

341

st
a6
37
I8!
39!

401
gt
-

44
4%}
4é 1
a7}
46 |
4%
50
51

gy

wdal

INTEREST, OFER. %
MONTHS
LAROR %

TOTAL VARIARBLE
FIXED EXFENSES
Fower , @quilp.
Land
Tarnes
TOTAL FIXED
TOTHL. EXFENSED

CROFP VAl Ue

Silage. tens.

TOTAL VALUE

i D 11 E i1 F
croP ) Coen Silaae

T T T T T T S T O R I T 2 B S B I SR B B R AR IR R

GUAN FRICE COST/ACRE

Fouo "".?'”/?Q voo O
0

M-JEB_.. Q
..t S 0

R2.50 0

RS g 0
3.908 O
o4

u--ui;hm A e e )
(9]

b . e d B 0
per howrs §

0

)

0
i}




Appendix Table All.

i 5
44
47 EMFLATE,CROF | CORW SILAGE,7/11/8
g EEEE R R T e e ot R
in FRICE  CDST/ACRE
=
al
52
53 LE00524 BEI#RSD
T4l G54eR54
a5 Fertilizer
S6:  Hitrogen  Lhs. 100 32 G554RTS
a7+ Fhosphorus Lbs, § 2 B57HRS7
38¢  Folassium  Lbs, 59 6 G5esksg
571 Line Tons .5 28,3 B3%+%R52
&1 Themirals
i1 Lasso Otg, 2.5 4.82 LSO
61t Atraripe  Gfs. ! L BOZHRET
531 Fyradan Lhs. [¢ 1,43 BATHRET
b} BeAERES
451 J:wer‘equ'“
A5t Fupl,nil K7
471 Reyaxr,mala. 113
A1 Giher Z
591 TOTAL GROWIYS SOM(EEE: 5ol
Ti

11 BBRVESTING
7il Power,equip.
5 Fuglloil

I

Repair,main,

73 Drying
1Y Tuine
7 Dther
780 TOTAL HERYESTING

AT

&G INTEREST,OPER,

31 HONTHS

§2! LABDR

B3

241 TOTAL VARIABLE
a5

8o FISED EXPENBES
871 Power,mquip,
881 Land

8% Tazes

I

710 T07AL FIXED
72}

FITOTAL EXPENSES
94

FI1CRGP VALUE

%61 Silage

971 Bedding

781 TOTAL VALUE
971

IODIHET QVER vaR
1017 EXPENSES
102 RETURN TO-
1030 HANABEMENT
1047 BREAKEVEN, YRR
{0G)

FOLTBREAKEVEN, ALL

H

g
b
r k3

Tons 1B 20
Tons

$/0cre

$/fcre

$/Tan

$/Ton

894578 Rate/vr

-

P ha

B80# (REL+{BBL/[2})
BBZ¥RB2

B69+578+581+582
K417 LAT+, 08001
24
i

SUR(ERT:B96)

§34+459]

Q98%RYs

ga74Re7
BiM{594:597)
§99-584

§98-593
SUM(554-597) /894

SUM{593-5971 /494

SROKING
Seed
Lorn

Fertilizer
Nitrogen-lhs
Fhosphorus-1bs
fotassiug-ibs

Lime -tans

ftrazine
Furadan

Fawer  equip
Fuel,pil
Repdir,main.

Other

TGTAL BROWING

HARVESTING
Pouer, esuin,
Fuei.oil
Fepair.main.
Brying
Twine
Other
TOTAL BARVESTING

IRTEREST, BFER.
HONTHE
LAROR

TOTAL VARIABLE

FIZED EXPENSES
Fouer, equip.
Lard
Taxes

TOTAL FIXED
TGTAL EXFENSES

CROP VALUE
5ilage
Bedding
TOTAL VALUE

KET DVER VaR
EXPENSES

RETURM T0
HANABEMENT

RREAKEVEN, ¢AR

BREAKEVEN, ALL

A3

Ratelys

-

WEhe 85k
¥E74Y57
HuEiX 53
Wafs s

Hoix¥s)
CEVEI LW
HEIEYAZ
Baérlad

WEO= (XRI+{KBI/121)
#32s5E2

YE9+YTR+YRI4¥RT
K47/ [R9+, 060G
{

¢

SUN{YRT: Y0}
¥REEY

i

a7eX97
SUHLY98:Y9T)
yoR-vad

Y9B-Y93
SUN{YRE-YS7) /W38

SUMEYZ-¥97) /W%h



Appendix Table AlZ.
' (4] P B P C

LiCROF BULDGET WORKSHEET

Fertilizer
Mitrogen Lbs.
114 Fhosphorus Lbs.

i
A UNITS
IVARIABLE EXFENSES
51 GROWING

i Seed

121 Fotassium Lbhs.
39 Lime Tons
14t Chemicals

191 Fower,equip
204 Fuel ,oil

: Repair,main.
220 Other
2E0 0 TOTAL GROWING

251 HARVESTING
61 Fowsr,equip.

27 Fuel.oil
21 Repair,main.

2% Drying
AW T rres

A Dt bher
R TOTAL HARVESTING
) INTEREST , UFER. %

MONTHS
LABOR %

o Led i

TOTAL VARIABRLE

(- A

Lo B3 v 3 S0 0 N O OB I 4

FIXED EXPENSES
Fower,equip.
Land
Taxes

I o ods s e g

£

1 TOTAL FIXED
471 TOTAL EXFENBES

491 CROF VALUE

ali

521 TOTAL VALUE

T L L L N I N I ST IR N MBI SR N SR S AR R MR R S LS

GuAaN FRICE - COST/ACRE

i Errrg— e Ry L]
o e i)
e ¥

o}
Q
0
O
o
0

O

e}
Q

Rate/vr

0

per howss )

O

O

0

Q

0
Y}




Appendix Table Al3.
Tl: Execute file to transfer data from MACHL to MACH2-5 and TRUCK

oY

Aibimachl, pd22:d34,d22,v
ibimachl,paZ0ral3?, a0, v
fabitfile,ona

.';:"'..Y

lbhimach?, a
Fibitfile,a

mal

Sabimach?, oa

Fzy

AlbhimachZ, a
Zibrtfile,a

=al ‘
/abirmach®, oa

fEY

Aibimachd, a
flbitfile,a

el

fabimachd, oa

lay

lbimachS, a
Jibitfile,a

)

fabimachS,oa

fzvy

Jlbartruck,a
/lbitfile,pdiZ.elé, v
/ibitfile,pd2d,elifl, v
Albrtfile,pal0iali?, al,v
=4

Jabitruck, pa

rzy

T2: Execute file to transfer data from MACH1-5 and TRUCK to CROP

fuaTi 345
Albimachl,ppSfiploded, v
flbimachl,pal0ialZ9, a7, v
Albimach2, ppi%iplod, 4, v
Jibimach, ppSP:plo0, g4, v
/lbimachd, ppS9:p100G,ha, v
fibimachS, pp37:plQ0,14,v
Jibrtruck,pk2likB59, §7,v

Ply Execute file to print MACHL

/zy
/1b:machl ,a
fodal:n60,s5%0"L

P -
/0da6l:n100,89"L
P



