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INTRODUCTION

Enacted by the New York State legislature in April 1980, Chapter 79 of
the Laws of 1980 altered the procedures for valuing qualified farmland in
real estate tax calculations. The valuation procedure was changed by this
legislation from a market base to an income capitalization approach. Stip=-
ulated in the legislation was a land classification system to be developed
and administered by the New York Department of Agriculture and Markets.

The State Board of Equalization and Assessment was directed to calculate
land values for each soil group in the land classification system, using
the income capitalization approach.

‘ The income capitalization approach was first implemented in 1981.

Economic profiles for 1975 through 1979, 1976 through 1980, 1977 through
1981, and 1978 through 1982 have been constructed for corn, hay and pasture
and conveyed to the State Division of Equalization and Assessment.

Agricultural land values are calculated by the State Division of
Equalization and Assessment. They consider corn, hay, pasture and other
crop economic profiles. Information on the procedures for determining
agricultural land values has been contained in a report by the State Board
of Equalization and Assessment. The latest version is in the Proposed 1984
Farmland Use Values for Agricultural Value Assessment in New York, be pub-
lished early in 1984.

PURPOSE

The purpose of this bulletin is to describe a computerized procedure
for calculating corn, hay and pasture economic profiles for various soil
groups (currently 14 groups) using prices from different time periode. Im
this document, the term “economic profile” refers to the information
required to determine the return to land for ome high- or low-lime scil
group.

The procedure uses a set of templates for the Lotus 1-2-3 electronic
spreadsheet software package and an IBM XT microcomputer with 512K bvies of
random—access (RAM) memory. A "template” is a microcomputer file conmtain-
ing a set of spreadsheet instructions to perform a specific task. The name
"electronic spreadsheet” comes from the similarity to a paper spreadsheet

1Knoblauch, Wayne A. and Robert A. Milligan, Economic Profiles for Corn,
Hay and Pasture, A.E. Ext. 81~-1, Jan. 1981; A.E. Ext. 81-23, Oct. 1981;
A.E. Ext. 82~31, Oct. 1982; Knoblauch, Wayne A., William F. Lazarus and
Robert A. Milligan, Economic Profiles for Corn, Hay and Pasture, A.E. Ext.
83-31, Nov. 1983; Department of Agricultural Economics, Cornell University.

25tate Board of Equalization and Assessment, Report on the Proposed 1981
Farmland Use Values for Agricultural Assessment in New York, January 9,
1981; Report on the Proposed 1982 Farmland Use Values for Agricultural
Assessment in New York, Jan. 1982; Determination of Proposed 1983 Agricul-
tural Use Values, Dec. 1982; and Determination of Proposed 1983 Agricul-
tural Use Values, Dec. 1983.




spreadsheet on which calculating tasks are set up as tables of columns and
rows of figures. These rows and columns are titled, cross referenced, and
manipulated mathematically. An electronic spreadshest arranges the com-
puter’s memory as an "electronic sheet”. The calculations are performed
based on formulas stored in templates and transferred to the microcom-—
puter's memory.

ECONOMIC PROFILE CALCULATOR TEMPLATES: OVERVIEW

There are three types of templates in the set making up the calcula-
tor. The first type contains all prices, price indices and other dated
information used in the calculations for a specific period of time,for
example, 1978 through 1982. The second type contains all physical quanti-
ties such as yields and crop inputs, constants and other information speci-
fic to a soil group and which does not normally change from one time period
to the next. The third type contains formulas which combine this informa-
tion to produce the economic profile for any desired period of time and
soil group.

Templates of the first type are called "update files” and are given
filenames coded to indicate that they contain prices, the most recent year
included, and the number of years in the time period. For example, the
file P825 contains prices for the five-year period, 1978 through 1982.

Files of the second type are called "soil files” and have filenames
indicating the soil group. File SGlH contains quantities for scil group
one, high-lime. Templates of the third type are "calculation files" and
include:

STARTEA
MACHCOST
PRICE
ECONPROF

plus two temporary files, PRICEUP and MACHQUAN, which are created each time
an economic profile is calculated. The DOS 2.0 operating system used here
with the IBM XT and Lotus 1-2-3 also attaches a three-character file extan~
sion to all filenames. Lotus 1-2-3 automatically attaches the file exren~
sion. WKS attaches to all filenames without any explicit action by the
user. File SG1H then appears in the DOS 2.0 directory listings as
SG1H.WKS. When using Lotus 1-2-3, the user need not type the .WKS, so it
is omitted here for clarity.

Macros

All of the Lotus 1-2-3 commands necessary to calculate econcmic pro-
files using the price and soil files are stored as "macros” in the tem-
plates. Macros are of two types, auto—execute and manual. The auto—exe=
cute macros are what the name implies - they execute a set of commands
whenever the template containing them is retrieved. The manual macros exe-
cute when the user holds down the alt key and types a or b (abbreviated as

3For more detail on macros, see the Lotus Development Corporation, Lotus
1-2-3 User's Manual Release 1A, Cambridge, MA, 1983, pp. 109-22.




‘alt-a or alt-b). The macros are stored in the upper right area of the
template. For more detail on the macros, see the sectlon "WHAT MAKES IT
RUN: THE MACROS” of this manual.

STARTEA prompts the user for the name of a price file. This is
retrieved, and then saved as PRICEUP when you type alt-a. The price file
contains a prompt asking for a soil file name. After the user types this
name, it is retrieved, and saved as MACHQUAN when the user types alt-a.
MACHCOST is then retrieved.

MACHCOST

MACHCOST retrieves machinery names, current purchase prices, and all
of the physical data needed to calculate fuel, oil, grease, repair and
maintenance costs per acre and investment required per acre for corm, hay
and pasture, with the allocation of investment to each crop based on each
crop's proportion of each machine's annual hours of use. It prints a two-
page listing of the information used to calculate machinery costs.
MACHCOST is then saved and PRICE is retrieved.

PRICE

PRICE retrieves prices and price indices from PRICEUP. It calculates
index factors to adjust current investment costs for machinery, machinery
storage, corn silage storage and fencing to costs that would have resulted
if the machinery complement had been purchased evenly over the preceding
nine years, and the other items over the preceding fifteen years. FPRICE
also calculates machinery storage costs per acre, fencing costs per pasture
acre, and corn silage costs per ton for the current year and an average for
the time period. Typing alt-a saves PRICE and retrieves ECONPROF.

 ECONPROF

ECONPROF retrieves information from the other files, multiplies and
sums annual crop input prices and quantities to get costs per acre, calcu-
lates a weighted farmgate corn silage price, adjusts hay prices for qual-
ity, and calculates a return to land. An economic profile and a four-page
listing of input information is printed as the last step in theexecution of
the macro.

Time Required to Calculate an Economic Profile

Calculation of one economic profile takes approximately 12 minutes
using an Epson FX-80 printer. About one-third of this time is required for
printing the six—page economic profile report.



GETTING STARTED

The first-time user should begin by learning how to operate the IBM XT
microcomputer with the DOS 2.0 operating system. The IBM-supplied tutorial
diskette Getting to Know the XT Personal Computer is rvecommended as a
starting point. The DOS 2.0 manual provides additional detail. Some
familiarity with Lotus 1-2-3 is alsoc recommended. The Lotus Tutorial
diskette, Lessons A through D, provide an introduction to Lotus 1-2-3.

DOS 2.0 allows you to set up "directories” for use in grouping indi-
vidual files stored on the hard disk or a floppy disk. When you first
“"boot” the IBM XT with DOS 2.0 and get a C> prompt, you are in what is
called the "root” directory of the hard disk. The economic profile is set
up for use with the Lotus 1-2-3 source program and STARTEA in the root
directory and the remaining templates in a directory named EADIR. Some
useful DOS 2.0 commands are:

MD \ EADIR wmakes directory EADIR
CD \ EADIR changes the "current” directory to EADIR

CD\y changes the "current” directory back to the root directory
TREE displays existing directories
DIR displays files in the “"current” directory

The root directory should contain at least the Lotus 1-2-3 source program
files and STARTEA (Figure 1). Figure 2 is a listing of files appearing in
EADIR.

To get started, turn on the IBM XT and printer. When you see a C>
prompt, insert the Lotus 1-2-3 System Diskette and type lotus <~l. (On the
IBM XT keyboard, the "return” key is labelled <{-l). Type one more key-
stroke, <~ , and, after a pause, type a third keystroke, <~!, which will
give you the prompt shown in Figure 3.

Inserting the name of a price file, such as P825, should give you a
look at the upper left part of that file, shown in Figure 4.

Now you have a chance to check this price file to make sure it is what
you want. If not, edit it or erase it and start over. But if it is okay,
go to the next step by holding down the alt key and typing a. You should
see the second prompt, shown in Figure 5.

When you type the name of a soil file, it will be retrieved and you
will see something like Figure 6.

bif you type the wrong filename, it 1s easy to correct the mistake. If you
haven't typed < use the backspace key to erase the wrong filename and
type the right one. If you already typed < just type:

/File Retrieve

and the correct filename.



Figure 1. Partial List of Lotus and DOS Files in Root Directory Used By
the Economic Profile Calculator

Directory of O n
LOTUS COM 481 R N i
LEITLE DL B 40889 (Y7 3 1
2 File(s) 4745168 bytes free

Cowdir 12%.%

Volume in drive 0 dis FIXDISK
Directory of i\

E XE BYBEEL  6-07-B3  1i23a

MLE 113416 6-07-8F  1:23a

CNF %6 1-09-84  314b6p
3 File(s) 4743168 bytes free

Crcir awtol2d,

Volume in drive O is FIXDISK
Divrectory of G

AUTOL2YE WS 1856 B Yl 108 Sl e
I Filed(s) 4743168 bytes free

o

Figure 2. List of Files in /EADIR Directory

Directory of Oidleacdir
Volume in drive O is FIXDIGE
. SDIR e Se@27-84  11le32a
- aDTR B @734 11 B2a
ECONE W & “/WU4 B 0y 634 e l3p
ECONFROF WkS @ ' e )7 = E3 4 GaRba
MACHCOST WES Belb-834 103 4ba
FER210 Wk L9200 B Q3 4 Prldn
FEA5 Wk & 17182 He (7 14 Yrlla
FRIGE Wk & G&O0 Bl B4 10s4ba
&SGIH Wh. & 15744 o Oy £34) A B8
S50 Wi & 1&“ﬁé R oy e G344 o I
SE2H W6 ; e 7 e 1 VA RCYA
SBEAL. W5 Ko7 34 VrERa
SEEH W& 1 e QO F e f) 4} By 21 a
G Wk & 1400 )7 o 53 4 e 21la
SGE4AH Wk & LEe7 3 ..r-(,.b/ £ 4 B Raa
SEaL. Wk & 16000 R QY7 e 3 44 e 22
SEEH Wk £ AT B 37834 8 2%a
S35 Wik s LE&are B (7§34 s 2%a
GEdH Wk & 14672 K7 34 B 2da
BEGL. WS L &OOO 5 AT 3 s 24a
8G71L. W& 1EE7e X B R%a
S50 Wi 18104 WWU& -3 44 R Tn

£

= s




Figure 3. First Prompt of the Economic Profile Calculator

Al CHD MENU
Enter name of file to retrieve .
MACHCOST PRICEUP MACHBUAN PRICE ECOMPROF SBIN BB BE2H
. A B C D E F €] H
2
3 THE ECONOMIC PROFILE CALCULATOR
2 TYPE THE NAME OF THE UPDATE FILE TD BE UBED IN THIS RUN
; A TYPICAL NAME WOULD BE: PB2S
‘f‘_ THEN "ENTER"
L)
i1
12
i3
14
15
14
17
18
19
20
Figure 4. Typical Price File, Screen Showing Upper Left Corner
of the Template
Aly 'FB2%: TEMPLATE TO ENTER UPDATED PRICES FOR READY
A j c D E F e] H
1 FB25: TEMPLATE TO ENTER UPDATED PRICES FOR
2 TRANSFER TO MACHCOST AND ECONPROF TEMPLATES
3 For ECONPROF: Years 1982 1978-682 1982 1978-82
4 For MACHCOST: Tractor | and implements
b Tractor Type 90 hp Implement Type culti- plow
& tractor packer
7 1.24 Purchase price 28800 1800 5670
8
9 Tractor 2 and implements
10 Tractor Type 90 hp Implement Type corn culti-
11 tractor planter vator
12 1.24 Purchase price 15500 8000 2550
13
14 Tractor 3 and implements
15 Tractor Type 35 hp Implement Type cultipackforage
i6 tractor seeder wagon
17 1.25 Purchase price 12300 3350 12850
i8
i9 Trueck

20 1.25 price 7560, 00



Figure 5. Second Prompt of the Economic Profile Calculator

Wis CHMD MENU
Enter name of file te retriesves

MACHCOST PRICEUP FRICE ECONPROF PB2S B8EEH PE210 801H
W X Y Z AR AB AC AD
TYFE THE NAME OF THE FILE FOR THE SOIL GROUP DEBIRED
A TYPICAL NAME WOULD BE: BGIH

THEN TYPE "ENTER"

SO ND TP WS-

Figure 6. Typical Soil File, Screen Showing Upper Left Corner
of the Template

Aly 'BBIH: TEMPLATE TO ENTER MACHINERY QUANTITY DATR FOR TRANBFER TO MA READY

A B C D E F e}
1 SGiH: TEMPLATE TO ENTER MACHINERY QUANTITY DATA FOR TRANBFER TO MACHCOST
2
3 Tractor { and implements
4 Tractor Type 90 hp Implement Type culti-
S tractor packer
b
7 FTO HF 0 Width in Feet 12
8 Yields Speed in MPH 4.5
9 Corn Field Efficiency 0.8
10 T/A Fuel ;oil coef 0.0504 Fuel Multiplier 0
11 18.4 Repair Group # 1 3
12 Hay estim life (hrs) 12000 2500
13 T/A-cut VYears 0ld at Purch O 0
14 1,26b6bbs6 Years Owned 9 4
1% 3
16 P I I T T T T XY R R T X Z E 2 TR R R
17 # Enter the acreage for each crop in column A, directly tao
i8 * the left of the "grow" rows, and then enter the number
19 * of times each implement is used per season on each crop,
20 %

either growing or harvesting, in columns 6 through O.



Make sure this is the soil file you wanted, and then type alt-a
again. This file will be saved as MACHQUAN, MACHCOST will be retrieved,
and prices and quantities will be added from PRICEUP and MACHQUAN. This
step takes several minutes, so be patient. A two—page printout of the
machinery input data comes next (Figure 7). MACHCOST is saved and PRICE is
retrieved (Figure 8). Prices and price indices are added from PRICEUP, and
then PRICE is saved. The program stops again at this point to let you
check to see that everything is in order. 1If so, type alt-a again to con-
tinue. ECONPROF is retrieved next. From this poilnt on, everything is
under the control of an auto—-execute macro. More data is added from the
other templates, and a four-page printout gives the economic profile and
supporting information (Figure 9).

The printout is organized as follows: the first page of the printout
lists the crop input quantity data followed by some constants used in
adjusting the hay price for quality. The second page is a listing of the
input and crop prices used. The third page lists the machinery and labor
costs used. The fourth page is the economic profile.

So0il Group 8

This economic profile is based on pasture rather than corn and hay, so
the format of ECONPROF is not appropriate. You need to do one thing dif-
ferently to substitute a file called ECON8, which contains the proper for-
mat for a pasture profile, in place of ECONPROF.

To generate a pasture economic profile, follow the same procedure as
for the other soil groups. At the second prompt (Figure 5), enter SG8 as
the soil file. Then, when PRICE is retrieved, type alt-b instead of
alt-a. This is a macro that retrieves ECON8 instead of ECONPROF.
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Figure 7. Printout of Machinery Input Data

NOTE: cultipacker is tandem-hrs not added $@ tractor or labor totals
INPUT VARIABLES FOR EACH WACHINE:
Fuel Tractor Type 90 hp  Implesent Type culti- plow disc spring-t eower- haler  forage blank  blank

price tractor packer harrow harrow condit. harvester
1,24 Purchase price  28800.00 (800,00 5670,00 4700.00 2200,00 7B00,00 9200,00 14200,00 0.00 0.00
PTO WP 90,00 12,00 §.33 12,00 16,00 9,00  18.00 6,00 0.00 0.00
Yields 4,50 4,75 4,50 4,50 5,00 .67 2,54 0,00 0,00
Corn 0.80 0.80 0.80 0.80 0,73 0.73 0.68 0.00 0.00
T/A Fuel,oil coef 0. 0504 .00 1,33 .00 1,00 §.00 £, 00 1.33 0.00 0.00
18.40 Repair Group # ! 3 3 3 3 li & & 0 0
Hay estin life thrs) 12000 2500 2500 2500 2000 2000 2500 2000 0 0
T/8-cut VYears Oid at Purch  0.00 0,00 0,00 0,00 9,00 0.60 0.00 0,00 0,00 0.00
1,27 Years Duned 9.00 9.00 9,00 9,00 9,00 g.00 9.00 9.00 0.00 0.00
=ACRES= [NSERT TIMES OVER FIELD BY CROP
120,00 Crop 1 Grow 1,00 1,00 2,00 .00
0.00 Crop | Harv 1,00
30,00 Crop 2 brow .00 §.00 1,00 .00
0,00 Crop 2 Hary 3.00 - 3.00
120,00 Crop 3 Grow 0.00
0.00 Crop 3 Harv 3.00 3,00
30,00 Crop 4 Grow 0,40 0,10 0.10 6,10

0,00 Crop 4 Harv

0.00 Crop & Brow

0,00 Crop 5 Harv
300.00 total

ERBERRLHERRRLABRE B G R R AR R BB NP R IR RSN B R RUBR R B LR GI Y HOTEy 50 hp tractor hrs.=total machine hrs -1/2 bale
# Enter the tractor data in cells Di40 through DIS4 and then ¢ wagon hrs

% enter the data for each isplesent starting in coluan F # {assumes tractor is used 1/2 as such as | wagon per
# and continuing towards the right over to coluen 0. Data B year}

¢ for up to 9 implesents can be entered if needed, ¥ NDTE: blower hrs calculated froe tons/hr-hre/acre
FRERSREERREEERRREE SRR RA RSB R R AR RRS RSB LS BR B ERHBRL A Y foraula altered

INPUT VARIABLES FOR EACH HACHINE:
Fuel Tractor Type 50 hp  Ieplesent Type corn culti~ sprayer fertil. rake blower bale blank  blank

price tractor planter vator spreader wagan
1,24 Purchase price  15500.00 B000.00 2550.00 2950.00 1800.00 2250.00 2900,00 &430.00 0.00 0,00
PT0 HP 50,00 12,60 12,00 30,00 12,00 9.00  35.00  18.00 0.00 0,00

.50 4,50 4.50 4,00 4,50 0,00 267 0,00 .00
0.73 0.80 0,45 0.48 0.78 0.00 0,73 (.00 0,90

Fuel,oil coef 0.0504 {00 1.00 0,67 0.67 0,67 §.33 0.67 0.00 0.00

Repair Group & ! 7 3 b ] 7 b 7 0 0
estie life {hrs) 12000 §200 2500 1200 1200 2500 2000 5000 0 g

Years 0ld at Purch 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0,00

Years Ouned 9.00 9.00 9,00 9.00 9.00 9.00 9,00 0.00 6.00 0,00

INSERT TIMES QOVER FIELD BY CROP

Crop 1 Grow {.00 0.50 .00

Crop 1 Harv .00

Crop 2 Grow 2,00 1,00

Crop 2 Harv 3.90 3.00

Crop 3 Growm 1,00 .00

Crop 3 Harv 3.90 3,00

Crop 4 Grow .10 1,00

Crop 4 Hary

Crop 5 Brow

Crop § Harv

CEEERAA ARSI R RN B R U A SRR L CR L BRI R R R PR R R BB L SR E L LR LR RS



Figure 7.

(cont.)

INPUT VARIABLES FOR EACH MACHINE:
Implement Type cultipackforage

Fuel Tractor Type 35 hp
price tractor
1,25 Pyrchase price  12300.00
PTO HP 35.00
Fuel,pil coef 0,069
Repair Group § i

Fuel

estis life (hrs} 12000
Years Old at Pureh 0,00
Years Ouned 9,00
[NSERT TIMES OVER FIELD BY
Crop | Brow
Crop 1 Harv
Crop 2 Brow
Crop 2 Harv
Crop 3 Grow
Crop 3 Harv
Crop 4 Grow
Crop 4 Harv
Crop § Grow
Crop 5 Harv

Purchase
1,25 price
Miles/yr
HPG
Hiles/Hr
Estin Lifethrs)
Years Dld at Purchase
Years (wned

CRop

truck

7560, 00

6000, 00
15.00
35,00
2000
0.00
9,00

i0

seeder
3350, 00
10,00
4,50
0,68
§.00
7
1200
0.00
9,00

{.00

0.10

wagon
12850, 00
b.00
2.54
0.48
.00
7
5000
0,00
9.00

1,00

1000
0.00
0,00

2500
0.00
0.00

2009
0.00
0,00

2000
0,00
0,00

0
0.00
0,00

0
0.00
0.90

0
0.00
0,00
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Figure 8. PRICE Calculation File, Upper Left Corner

Al READY
A B c D E F [e] H

1

2 PRICE INDICES FOR MACHINERY AND CAPITAL IMPROVEMENTE

3

4  YEAR TRACTORS OTHER AVE TRAC CAPITAL LONG~T  MACH CORN SIL

-1 [T MACHINES & OTHER IMPROV  INTEREBT BTORAHE BTOKAGE

&

7 1982 163 163 138 0.1494 17600 24300

8 1961 149 149 134  0.1545

g 1980 134 134 126 0, 1303

10 1979 120.5 120.5 118 0.1128

14 1978 108.85 108.5 108 0.0912

12 1977 100 100 100

1% 1974 91,5 91.5 94

14 1975 a1 81 90

15 1974 66,5 Y] 79

16 1973 57.58 57,5 &4

17 1972 53.5 53,5 57

18 1974 80.5 80,5 53

i9 1970 48 48 49

20 1969 46 o 49



Figure 9.

Crop Budgets

SEEDS

Corn,units
Altalfa,lbs,
Birdsfoot trefail,
Tisothy,lbs,

FERT & LINE
Nitrogen,ibs.
Phosphorus,1bg.
Potassiua,lbs,
Lise,tons

Custoa applic.
CHERICALS
Premerge,gts.
Hethoxychlor gts.
Atrazine,lbs.
Atrazine,lbs.

Crop 0il,qts,
Butant 4, 7E,pts,
Furadan,lbs,
Captan/Diazanaon,nz

THINE

FUEL

INTERESY

HACH R&H
HANABEHENT CHARBE
PRODUCTION ITEMS
LABOR

Unit
Corn J-8 bushel
Corn 0-N bushel
Soy meal cut
Hay 601 ton
akt & trans
drying 1/2
grain acres
silage price
storage cost
silage acres
Protein lbs
Energy Mcal
Hay CGF ton
Hay ton
net grain price
bu grain/ton silag
wgtd unadj price
wgtd adjusteent
wotd adj price
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Printout of Economic Profile and Supporting Information

gorn hay
individ rotation individ Fotation
crop years  years  quantity crop years  years  guantity
guan/A applied rotation /A guan/A  applied rotation /A
06,3125 7 7 0.3125 3 3 0
12 i 3 4
lhs, 3 3 0
§ i 3 1.bbbk4T
96 7 7 70 3 3 0
40 7 7 40 47 3 3 47
60 7 7 40 127 3 3 127
3 3 0
{ 7 7 § 3 3 0
1 7 0 1.33 i 3 0.443333
7 7 0 | 3 3 §
3 2 7 0.837142 3 3 0
! 5 7 0.714285 3 3 0
| 2 7 0.285714 3 3 0
4,75 3 7 3.392857 3 3 0
10 5 7 7.142857 3 3 0
2 7 7 2 3 3 0
0,2839 3 30,2839
56 0.89 0.4 .91
34 0.89 0.4 .91
100 0.9  0.489 .92
2000 0.87 0,18 0.55
2000 0.87 0,163  0.574



Figure 9. (cont.)

Crop Budgets

1982
SEEDS
Corn,unit 65,00
Alfalfa,l 2,56
Birdsfoot 3,75
Timothy,l  0.85
FERT & LINE

Nitrogen,  0.32
Phosphoruy 0,28
Potassiua 0,16
Lise,tons 23.80
Custom ap  5.00
CHEMICALS

Preserge, 2,83
Methonych  3.30
Mtrazine, 3.09
ftrazine, 3.09
Crop 011,  2.19
Sutan+ 4,  3.78
Furadan,]  0.88
Captan/Di  0.26

THINE 24,00
FUEL 211,00
INTEREST 0.18
HACH REN 162,50
HANAGEHEN  0.05
PRODUCTID 149.00
LABOR 8,40

1982
Lorn d-5 2,79
Corn O-N 2.42
Soy seal 14,12
Hay 601 78.75
pkt & tra  0.14
grying §/ 0,13
grain acr 730
silage pr  22.50
storage ¢ 3,06
silage ac b30
Pratein 0.26
Energy 0.0333
Hay C8P 98.94
Hay 85.20
net grain  2.19
bu grain/  5.88
wotd unad  18.04
wotd adju  2.27
wgtd adj  15.79

prices

i981 1980 1979

55,00  49.00  39.50
2,10 243 2,52
4,63 .63 4,65
0.80 0.80 §.35

0,32 0.20 0,23
0.28 0,28 0,22
0,16 0.14 0.13
22,30 22,80 20,40
5.25 3,00 4,23
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23,60 24.60  15.60
213,00 188,00 137.00
0.5 0,43 0. 11
149,00 134,00 120,30
0,03 0,05 .05
148,00 138,00 125,00
4,95 4.60 4,23

Price/Unit

1981 1980 1979
3.28 3,30 3.03
2,56 3,30 2,57
15,62  13.87 13,80
67,00 55,00 56,50
0.14 0.13 0,12
0.13 0,11 0.08
800 730 650
22,00 20,20 25,10

500 600 623

13

1978

39,00
2,19
4,15
0.70

0.18
0,19
0.10
17.80
3,25

Ty > B owe Ll Gal B3 BRI
@ - «
Bl O3 @Y O o= o= B 1F

s GED e CE3 Cad Cof £ LD

13,30
105,00
0.09
108.30
0,05
108,00
3.90

1978
2.44
2,07
i1.87
64.75
4. 10
0.06

500
19.40

682



Figure 9. (cont.)

FUEL COBT PER ACRE
Crop | Grow
Crop | Harv
Crop 2 Grow
Crop 2 Harv
Crop 3 Brow
Crop 3 Hary
Crop 4 Grow
Crop 4 Harv

R&M COST PER ACRE
{rop ! Brow
Crop { Harv
Crop 2 Brow
Crop 2 Harv
Crop 3 Brow
Crop 3 Harv
Crop 4 Grow
Crop 4 Hary

LABOR HOURS PER ACRE
Crop |
Crop 2
Crop 3
Lrop 4

=]NVESTHENT BY CROP=
Crop |
Crop 2
Crop 3
Crop 4

7,9683548
11.346528
1.500862

12,67334

1.963265
12.67354
1.960189
0,833333
0.833333
0.833333

4,730520
7.237189
4, 192296
8,375985
1.278212
8,5759835
1.391967
0.589673

0

0

4.018426
4,859798
3. 7546435
0.9346573

0

83417.94
" 19435.08
45385, 21
2191, 754
0

14

FUEL, R&M ADJ. FACTOR

I

HACHINERY OWM. COST INPUT DATA

Balvage Rate
Years Owned
Insurance Rate

Interest Rate
Price Adj. Factor

0.4

9

0,018
1982 1978-82
0.1494 0,127
0.6912  0.,5620

DEPREC. INTEREST INBURANCECur Tot

9904, 14 4851.44
1357.1%9  1115.20
3150.88 2589.08

151,50  124.48

885,62 11641.20
203.58 2675.97
472,63 6212.59
22,72 298,70

DEPREC. IWTEREST INSURANCE fvg Tot

4800, 17 3349.82
103,42 774,62
2861,72 1798.38

§23.17 8697

720,03 B8690.02
165,51 2043.56
384,26 4744.34

18.48 298,70

b
7
7

2
7
7
0

LABOR HOURS

Hachine

Labor

Hultiplier
0
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Figure 9. (cont.)
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UPDATING PRICES AND INDICES

The calculator can be used to update sets of five-year economic
profiles, such as the one for 1978 through 1982, for other five-year time
periods, such as 1979 through 1983, and to calculate profiles for other
periods varying in length from one to ten years. This section describes
the procedure for updating profiles for future five-year periods. The next
section, starting on page 22, describes the procedure for varying the num-
ber of years in the period.

The approach for updating five-~year profiles is to make a copy of the
original price file, make changes in the copy, and then save the copy under
a new name. To drop the oldest prices (1978), and add more recent prices
(1983), use the following procedure.

1. Type /File Retrieve P825 <~i, the price file used for the 1978 through
1982 profiles. You should see a display like Figure 4 on the screen.

2. Change the time period designation in cells D3...G3 to
1983 1979-83 1983 1979-83
and change the filename in Al to P835.

3. Replace the 1982 fuel prices in Al...A20 and machinery purchase prices
in cells D7-020 with 1983 prices.

4. Move the machinery and capital improvement price indices and interest
rates in cells A28...F51 down one row and delete the earliest year
values by combining a named range from the previous year's update
file. To update P825, for example, first move the cursor to cell B29.
Then type

/File Combine Copy Named-Range UPINDEX<~J P825<«J

Then enter the 1983 data in A28...F28.

5. Replace the 1982 capital improvement prices im G28...128 with 1943
prices.

6. Insert the year 1983 in cell A56.
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7. Move the 1979 through 1982 crop input and crop prices (and corn acre-
ages) in C73...Fll4 to the right one column by moving the cursor to
cell D75. Then type

/File Combine Copy Named-Range UPVAR<—! p825¢

Then insert the 1983 values in column C. Table 1 is a description of
the individual items and currently used socurces.

8. Replace the land capitalization discount rate in Al126 with the new
1979-83 value.

9. Save the updated price file under the new filename,

/File Save P835¢-

10. One other step is necessary if you want to print out the PRICE calcula-
tion file with the new calculations of the price adjustment factors and
machinery storage, corn silage storage and fencing costs. Load PRICE,
and change the year designations in A46, L60...N60 and J90...095.

11. As a final step, /File Retrieve ECONPROF and type ctrl-scroll lock to
stop the autoexecute macro. Then make any changes necessary to the
current—year "other growing expenses” (Z85 and AB85) and "other
harvesting expenses” (Z95 and AB95) in the economic profile as well as
the discount and property tax rates immediately to the left (S123 and
Ul23). Do the same with ECON8. This completes the price update.

Printing Storage and Fencing Cost and Index Factor Calculations

The calculations in PRICE are the same for all soil groups. For that
reason, PRICE is not included in the printout for each profile. PRICE
should be printed each time the prices and indices are updated for a new
time period. To print, run the calculator normally using the updated price
file. When PRICE is retrieved, /File Retrieve Price<{-l, before typing
alt-a, type alt-o ("oh”, not zero). When the two-page printout is complete
(Figure 10), type alt-a to continue the calculations or ctrl-scroll lock to
quit.



Table 1.

Descriptions and

18

Sourceas for Crop Input and Yield Data Items

Abbreviated Description

Description

Crop Inputs
SEEDS

Corn, units

Alfalfa, lbs.

Birdsfoot trefoil, 1bs.
Timothy, 1lbs.

FERTILIZER & LIME
Nicrogen, lbs.
Phosphorus, 1bs.
Potassium, 1bs.
Lime, tons.
Custom applic.

CHEMICALS
Premerge, qts.
Methoxychlor, qts.
Atrazine, 1lbs.
Atrazine, 1lbs.
Crop 0il, qts.
Sutan & 6.7 pts.
Furadan, 1bs.
Captan/Diazanon, oz.

TWINE
FUEL

INTEREST

MACH R&M
MANAGEMENT CHARGE
PRODUCTION ITEMS
LABOR

Crop Yields
Corn J-S, bushel
Corn O-N, bushel
Soy meal, cwt.
Hay 60%, ton

Mkt. & trans.
Drying 1/2

Grain acres
Silage price
Storage cost
Silage acres
Protein, lbs.
Energy, Mcal.

Hay CSP, ton

Hay, ton

net grain price
bu grain/ton silage
wgtd unadj. price

wgtd adjustment

wgtd adj. price

Corn seed price, annual average price

Alfalfa price, annual average price

Birdsfoot trefoil price, annual average price
Timothy price, annual average price

Nitrogen fertilizer lbs. of active ingredients, price calculated from annual
Phosphorus fertilizer| average prices of common nutrient-supplying materials
Potassium fertilizer-! urea, triple superphosphate, muriate of potash

Ground limestone, spread on field

Custom corn fertilizer application charge, per acre

Premerge herbicide, farm-level price
Methoxychlor imsecticide, farm-level price
Atrazine herbicide, farm-level price
(duplicate), farm-level price

Crop oil surfactant, farm—level price
Sutan herbicide, farm—-level price

Furadan insecticide, farm-level price
Captan/Diazanon corn seed treatment

Twine, bale, annual average price

Most recent year prices, index of prices paild by N.Y. farmers for fuels and
energy used to adjust cost per acre to multlyear average.

Interest rate pald on short- and intermediste-term capital

Index of prices paid by N.Y. farmers for machinery and equipment

Management charge as a proportion of gross crop value

Index of prices paid by N.Y. farmers for production items

Wage rate pald by N.Y. farmers adjusted for fringe benefits

Corn grain, average of June through September monthly prices

Corn grain, average of October through November monthly prices

44 percent soybean meal, average of June through September monthly prices

Hay, (alfalfa hay assumed 60% legume) average of June through September monthly

prices

Marketing and transportation costs per bushel of corn grain

One-half of drying cost per bushel of corn grain

Harvested corm grain acres

Corn silage price per ton, annual average

Corn silage storage cost, per ton from PRICE template

Harvested corn silage acres

Crude protein price per pound (calculated)

Net energy (lactation) price per Megacalorie {calculated)

Hay price as valued based on quantities of protein and energy (calculated)

Hay price normalized by reference quality hay (calculated)

Corn grain price net of marketing, transportation and drying (calculated)

Bushels of corm grain yield equivalent to a ton of corn silage yield

Corn silage price, average of corn silage price and corn grain price
converted using bu. grain/ton silage, weighted by corn silage and corn
grain harvested acres (calculated)

Adjustment for corn islage storage and corn grain marketing, transportation
and transportation (calculated)

Corn silage price minus adjustment (calculated)
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Figure 10. Printout of PRICE Calculation File

PRICE INDICES FOR MACHINERY AND CAPITAL IMPROVEHENTS
VEAR TRACTORS OTHER  AVB TRAC CAPITAL LONG-T  HACH CORN BIL ELEC

& 8P HACHINES & OTHER IMPROV  INTEREST STORAGE G8TORABE FENCING

1982 163 163 155 0.1494 17600 24300 670
1981 149 149 138 0.1543
1980 134 134 128 0.1303
1979 120.5 120,38 118 9.1128
{978 108,5  108.5 108 0.0912
1977 190 00 100

1976 91,9 1.3 94

1975 81 Bl 90

1974 bbe3 bb.3 79

1973 37,8 97,5 b4

1972 3348 33,9 87

1971 50,5 30,5 33

1970 48 48 49

1969 46 46 49

1968 43,5 43.3 44

1967 41.5 41.5 44

1966 39,8 39,5 43

1963 38,5 38,3 42

1964 43

963 42

1962 42

1961 42

1960 42

1959 42

ADJUST
FACTOR

1982 0.69 0,869 0,49 0,64

1981 0,62 0. 62 0,60

1980 0,35 0.85 0,55

1979 0,30 0,50 0,31

1978 0.45 0.45 0.47

1973-82 0.56 0.36 0,56 0,86 0.12784

Interest rate ga

1494 0.1276
Price adj. factor 6912

0.5620
Useful life, zears
Insurance % o g investaent
Repair 4 of investaent

TNE Bt B
£ O &5

< e
o



Figure 10. (cont.)

BLE 3
15 OF
b ELE

HACHINERY STORAGE
CTRIC FENCING

T8

INVESTHENT AND ANWUAL FIXED COS
CORN SILABE STORABE, AN

1982 19

Hew Lr

Cost H

B2

op
ar

1973-82
Crop Years
fveragel

HACHINERY STDRAGE
Pole barnjthree exterior walls,

aetal roofing, dirt floor 17600 11385.33 9795, 14
Degrecxatxnnz 755,57 693.01
Interestd Bas. 61 525,13
Insuranced §70.00 146,93
Re?airgﬁ 283.34 244,68

otal 2088,52 1469.94
306 b, 5,87

Per ficre
CORN SILABE STORABE
Concrete stave silo; including
site preparation and roof,
24w 70

24360 13646,00 13524,00

DegreciationZ (043,20 901,60

Interestd 1168.91 863,10

Insuranced 234,72  202.86

Total 2045,83 1947.56

Per ton 800 3.08 .46

ELECTRIC FENCING

Electric fencer, wire, posts,

post insulators and handles 670 431,45 372.88

Degretlat:onz 28.76  24.B&

Interestd 1,73 23.80

Total 50.99  4B.66

Per ficre 30 2,03 1,42

e an
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CHANGING THE NUMBER OF YEARS INCLUDED IN THE TIME PERIOD

The purpose of averaging prices across a time period of several years

is to reduce variability im capitalized land values resulting from price
fluctuations in a single year. Increasing or decreasing the number of
years in the average will change the year to year variability and the
level of capitalized land values that result.

The PRICE and ECONPROF templates will accommodate time periods of from

one to ten years with no modification, by making minor changes in the
update file used. To increase the number of years, follow the following
procedure:

/File Retrieve P825 or other update file to be used as the original.

Change time period designation in cells D3...G3.

Add the annual crop input and crop prices and corn acreages to the
right (or left) of the existing prices in H73...L114. Use the /Move
and /Copy command to move existing data to the right or left as
needed. Any prices which appear in columns C through L will be aver-
aged. The built~in function @avg (range) used to calculate averages
ignores any blanks in the range, so will adjust automatically to extra
columns of price data in columns H through L.

Add machinery and capital improvement price indices for the additional
years. Currently, a nine-year life is assumed for machinery, so price
indices must be included for eight years previous to the earliest year
included in the time period. Price indices for capital improvements
must be included for 14 previous years (a l5-year life is assumed).

Use the /Copy command to make additional copies of cells A56...E60 for
the additional years in the time period, or delete cells if reducing
the number of years.

Replace the updated update file under a new filename. To reduce the
number of years, simply use /Range Erase to erase the unneeded prices
in C73...Fl14 and erase the unneeded averages in A56...E60. The extra
price indices in A28...F51 can be but do not have to be erased.



22

CHANGING CROP INPUT QUANTITIES

Crop input quantity data isg entered for each soil group in a file with
a name beginning with "SG”, such as SGlH. The number following the SG
indicates the goll group, followed by an "H" or “L” for high- or low-lime.
Crop input quantities are entered in cells Cl15...I135. Corn inputs are
entered in columns C through E, with hay in columne G through I.

Corn quantity data is entered as a quantity per acre per year, followed
in the next colummn by the number of years out of the 10-year rotation that
the input is applied. The next column 1s the number of years that corn is
grown in the rotation. Then, the quantity is averaged over all years corn
is grown to give a "rotation quantity per acre”, in the next column (Figure
9). The same approach is used for hay. For soil group eight (file SG8),
pasture input quantities are entered in place of corn. Table 1 describes
the crop input and yield data items.
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MACHINERY INPUT DATA AND COST CALCULATIONS

The physical input data for machinery ownership and operating cost
calculations 1s stored in cells A3...0106 of each soil file. The machinery
purchase prices and fuel prices are stored in cells A7...020 of the update
files. The next section describes the method used to calculate machinery
costs and the input data needed.

Method Used to Calculate Machinery Costs

Machinery ownership and operating costs and hours of machine operating
labor per acre are calculated using engineering formulas for hours required
to cover amn acre for each machine based on width, speed and field effi-
ciency. Other formulas are used to estimate fuel use and repair costs on
an hourly and per acre basis.

Field Capacity

The time required to cover an acre 1is 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 operat-
ing 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 rows times the row spacing.

Field efficiency is the percentage of the theoretical field work accom-
plished after deducting for losses resulting from failure to use the full
width of the machines, turning and idle travel at the ends, clogging, fill-
ing and adjusting seed, fertilizer and spray materials, unloading harvested
crops, machine adjustments and minor repairs, lubrication, and other minor
interruptions. It excludes waiting for supplies, wagons or trucks, major
breakdowns, and daily service activities. TField efficiency for a particu-
lar machine varies with the size and shape of the field, field obstruc-
tions, pattern of the field operation, crop yield, moisture and crop condi-
tions. The size of the machine also influences the field efficiency.
Efficiency is reduced as larger machines are used. For example, the effi-
ciency of corn planters and corn tillage tools is reduced about one percent
for each row added, discs about one percent for each 30 inches of added
width and moldboard plows about two percent per bottom added.

The speed of the implement 1s 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 for one operation is computed by
using the following formula:

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

Hours/acre =

Typical speeds and field efficiencies are shown in Table 2.
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Table 2. Farm Machinery Characteristics

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

Moldboard 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 0.70-0.90 2,500
Harrow, single disc 3.0-6.0 0.70-0.90 2,500
Harrow, tandem disc 3.0-6.0 0.70-0.90 2,500
Harrow, offset or heavy tandem disc 3.0-6.0 0.70-0.90 2,500
Harrow, spring tooth 3.0-6.0 0.70-0.90 2,500
Harrow, spike tooth 3.0-6.0 0.70-0.90 2,500
Cultipacker 4,5-7.5 0.70-0.90 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
Field cultivator 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 sprayer 3.0-5.0 0.50-0.80
Manure spreader, beaters 2,500
Manure spreader, chain 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) 4.0-6.0 0.60-0.85 2,000
Mower—conditioner (£flail) 4.0-6.0 0.60-0.85 2,000
S.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 0.60~0.85 2,500
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Table 2. Farm Machinery Characteristics (cont.)

Speed Fleld Egtimated
(mph) Efficlency 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 i 2-4.5 0.50-0.75

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
S.P. forage harvester

windrower, small grain 5-7 0.75-0.85 2,000
PTO combine, wheat 2~4 0.65-0.80 2,000
S.P. 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
Beet 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.
Tractor, 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. A.E.
Extension 80-7, Department of Agricultural Economics, Cormell
University, March 1980, and American Society of Agricultural
Engineers, 1975. Agricultural Engineers Yearbook, pp. 347-54,
St. Joseph, Michigan.
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MACHINERY COSTS

Costs of using new or used machinery can be categorized into two
groups, operating or variable costs and ownership or fixed costs. Operat-
ing 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
multiplied by annual hours of tse to give accumulated hours of use. List
price of the machine is used to relate repair cost to the cost of the
machine. The formula is:

Hx100°
S )

accumulated repair cost = 0.0l x Px a x (

= List price

Accumulated hours of use

= Estimated wearout life in hours (from Table 2)
Repair coefficient 1 (from Table 3)

Repair coefficient 2 (from Table 3)

o'e £ mY
|

For used machines, repair cost over years owned is calculated by subtract-
ing accumulated repairs at purchase from accumulated repairs at end of
years owned. The repair 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 3 for different types of machines.

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

gasoline = 0.06 x maximum p.t.o.h.p.
diesel fuel = 0.0438 x maximum p.t.o.h.p.
L.P. gas = 0.072 x maximum p.t.o.h.p.

For individual operations, fuel consumption may vary considerably
from the average. For plowing the consumption may be increased by about
one-third. Costs of o0il, lubricants, and oil filters approach about 15
percent of the fuel cost- :

The costs of fuel, oil and lubricants per hour are calculated as fol-
lows:

fuel and lubricants = fuel coefficient x maximum p.t.o.h.p. x
fuel cost x 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
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Table 3. Repair and Maintenance Cost Coefficients for Farm Machinery

Repair Machine Repair Re?air
Group 1 2
#
1 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 Equipment .191 1.4
5 Self-Propelled Combine, Self- .096 1.4
Propelled Forage Harvester,
Pickup Truck, Manure 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
St. Joseph, Michigan.

Engineers Yearbook, pp. 347-54.

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 0.0504
L.P. gas and lubricants 0.0828

Suppose a diesel tractor is used for plowing, planting corn and raking
hay. Enter a fuel coefficient of 0.0504 for the tractor.
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 as 0.67.

To increase

Many of the calculations for estimating truck operating costs are

the same as those used for figuring machinery costs.

fuel usage are different in that these costs are based on

per year, typical speed in miles per hour
per gallon. Truck ownership expenses are
based on crop acreage. Fuel cost, repair
labor are divided equally among crops and
periods.

and the average
allocated among
and maintenance
between growing

Hours of use and

miles driven
rating of miles
various crops
expense and

and harvesting
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The following formulas are used for these items:

miles per year
miles per hour x acres

hours per acre =

miles per year x fuel price
miles per gallon x acres

fuel cost per acre =

Ownership Costs

Depreciation is the decline in value over the life of the machine.
For tax purposes depreciation can be computed by the straight line method,
the sum of digits method or the declining balance method. Assuming a rea-
sonable 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 life of the machine. Furthermore,
if a farmer depreciates a machine to a very 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 depreclation 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 resulting 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 $5 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
may be reflected in the trade-in value. Typical housing costs are 1.5%
of the beginning yearly value.

MACHINERY INPUT DATA

The machinery complement assumed in the 1978 through 1982 economic pro-
files will be used as an example to illustrate the way machinery input data
is organized. This machinery complement includes 3 tractors, 16 implements
and a pickup truck. Each of the implements is assumed to be used with one
of the three tractors.

Refer back to Figure 7. All data for a single tractor or implement is
grouped in a single column. Implements used with the first tractor are
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listed in the columns to the right of that tractor. Implements used with
the other tractors are listed to the right of those tractors.

The reason for grouping implements with the tractors used with each
implement is simple - annual hours of use is calculated for each tractor by
summing annual hours of use for the implements. This annual hourly use
figure 1is very important. It 1s used in the repair cost calculations and
also used in allocating ownership costs to corm, hay and pasture for each
machine.

Column A in Figure 7 contains a price per gallon for the fuel used
with the tractor, followed by crop yields per acre. The corn silage yield
is entered as tons per acre. The hay yield is entered as tons per acre per
cutting, followed by the number of cuttings per year. Next are the acre-
ages of each crop. Notice that the hay seeding year is separated from
later years of the stand.

WHAT MAKES IT RUN: THE MACROS

The macros that do the file retrieving, saving and combining as well
as printing are located in the upper right area of each template. Com—
ment statements to the right of each macro describe its function.

The auto-execute macros that execute every time the template contain-
ing them is retrieved are given /Range Names of \ 0 (zero).5 Macros named
\a restart the calculations at four points. Substitute the macro \b for \a
in PRICE when doing an economlc profile for soil group 8. These macros
call other macros (similar to subroutines) that actually do the work in
MACHCOST and ECONPROF. 1In each of these two templates, a macro named \p
(for prices) retrieves price and price index data, a macro named \t (for
transfer) retrieves quantities, and \o ("oh" for output) does the printing.

The macros \p, \t and \o can be executed individually by typing
alt-=p, alt-t and alt-o, respectively. You will get an error message at
the end of execution, but ignore it. Use the esc key to continue. The
macros contained in files STARTEA, P825, SG1lH, MACHCOST, PRICE and
ECONPROF are listed in Figure 1l1.

5T override an auto-execute macro, /File Retrieve the template and
immediately hold down ctrl and type scroll-lock.
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Listing of Macros Contained in Economic Profile Calculator

Templates, By File Name

AUTO123

MACRO ©
/tdeadir™
LR

P825

MACRKRO &
/fspriceup ™™
{gotolwl™

VA A

SG1H

MACKRO A
Jtsmachoguan™e™
/real.olee™
ffrmachocost™

@hange file directory from "root” to \eadir
Prompt wuser for update file name

Bave this file as PRICEUP

Frompt user for name of
aoil file

Save this file as MACHGUAN

Retrieve MACHOOST
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MACHCOST

MACKRO ©

/reN\p™

FATT-N i

/oo™
/famachcost ™Y
frgha™

\t

MACRKRO A

Jirprice™ Retrieve

MACKRO P
Agotolalé™
feenpricel™priceup™
{gotoral27™
Jfeonpriced™priceup®
{gotokadd7™
fconpricedVpriceup™
{gotolkaiqon™
Jtcenpriced™priceup™
{ealol

M

MACKRD T
Hgotolkal™

Jrualid. adi
/fconoropMmachoguan™
{gotoldld4™
Jredi7 . oqE
/feanguanl™machaguan™
{gotokdl 28~

JredlR8. olS4™
/feanguanZ™machouan™
{gotald 235~

/reddB. ole6H
Zfcanguan3machoguan™
{gotolkeliql™
/feenguand™machquan™
{foalal

W

MACRD O
/pproutl 1™
Fout l2™g
rowt2l ™y
Fotk2E2vgp
Foutil g
routk B2
routd™gpy
/¥ -

Frint machine input
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Call macros \p (prices),
{(quantities)

and \o (print output)

Save thie file as MACHCOST
Call macro M\Na

PRICE

Gombing machine prices
From FRICEUM

Combine quantities and constants
firrom MACHEUAN

tata



Figure 11 (cont.)
PRICE ‘

MACRO ©
/uoiAp™
/faprice™r™

MACRO P

{gotola?™

/rea’ . i abm
JFoonpricecapMpriceup™
/Hr

MAGRD &
/treconprod™

MATRO B
Jfrecong™

MAaCRO O
/pprout 1™Mgp
Fout2™gpa
/R

ECONPROF

MACRO O
HeNp™ GCall macro \p
/RNt Call macro \t
weNe™ Call macro \o

MACRO T

{gotol7™

free? ., JEo
Jfeancrin™Mmachoguan™
{gotolqg?7?™
/tecenhrs™machguan™
{gotalm74™

/ram7a4™
/feanadi™Mmachgquan™
{gotolo7a™

/ren7. 80
/fcanown™machouan™
{gotorabd™
Jruabd. al L™
/feonacres™machguan™
{ootolkzBHa™
/treentitle™machguan™
{gotolaZi™
feenyields™machguan™
{oalelk™

It
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Call macra \p
Bave this file as PRICE

Erase old price indices and
load new ones from FPRICEUR

Fetrieve ECONFROF

Retrieve ECONS

Frint price indices and
capital improvement costs

Retrieve guantities
from MACHELAN
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ECONPROF (cont.)

MACRO O

{ealck™

/pproutlvop
rout@obeal . a®%vaap
chrout3vgpg

/ppos{escd \NOLE\OR70VYpBs vy
routd™op

s descd NOLENOR72vposMgn

M@ RO B i
{gotokl By ’
JrelB.uds™
Jfcenpricin™priceup™

Jfeoendiscpriceup™
{gotoihél™
Zrahél ey
Jtcanespensemachoost ™
{gotorzl 1o
Sroee 1o
fcanstor ] Morice™
Coobtodkaal 1O

saal Lo
Fearts bt or B med oe
fgotolkl 45
A A
Atcansil IMprei ce™
tgotolwdsy
S ewd ™
A cansi LS e ce™
{aotolrols
et né
JEcanin™price™
tootoreba™
fconyear ™ol ceup™
e ) gy
{calol

My
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Print output

Compress line height for
gconomic profile
Reset line heioght

Retrieve prices from FRICELE
and combine machinery costs
from MACHCOSBT and price
index adjustment factors

ancd storage ¢ g from PRICE




34

REFERENCES

American Society of Agricultural Engineers, 1975. Agricultural Engineers
Yearbook, pp. 347-54, St. Joseph, Michigan.

Digital Learning Systems, Inc., Getting to Know the XT Personal Computer,
licensed program of International Business Machines, Boca Raton,
Florida, 1983.

International Business Machines Corporation, DOS 2.0, First Edition, Boca
Raton, Florida, January 1983.

Lotus Development Corporation, Lotus 123 User's Manual Release 1A,
Cambridge, MA, 1983.

, Lotus Tutorial Diskette, Cambridge, MA, 1983.

Sprague, P. R., W. A. Knoblauch and R. A. Milligan, Profitable Combinations
of Cash Crop Enterprises — Objectives and Procedures of a Sequential
School Extension Program. A.E. Extension 80-7, Department of Agricul-
tural Economics, Cornell University, March 1980.




