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Introduction

There are over one million acres of alfalfa harvested annually in California with al-

most half of the acreage in the San Joaquin Valley. Over seven million tons of hay are
grown annually.

A major problem facing hay growers throughout the state is rising production costs
coupled with stagnant hay prices. In particular, machinery costs have been rising at an
annual rate of about ten percent. The cost of borrowing capital for equipment purchases
has reached new heights. Further, as growers face tighter cash flow situations, it may
not be advisable to further leverage their operations and increase the debt that must be
serviced. Growers are forced to reduce costs of production wherever possible.

Harvest costs account for roughly one fourth of the cost of producing alfalfa hay.
One of the most important decisions to be made by hay producers is whether or not to own
their own hay equipment or custom hire. The answer is not the same for each grower and
depends on a variety of factors.

The purpose of this paper is to present information that will assist California hay
growers in making the decision to own their own equipment or custom hire for each haying
operation. An economic analysis is presented for five pieces of equipment: 1) swather,
2) rake, 3) self propelled baler 4) pull-type baler, and a balewagon. The cost of owner-
ship for each piece of equipment is compared to going custom rates in the San Joaquin
Valley. A break even acreage is given for each.

Annual Ownership Costs

New Cost - Ownership costs were calculated on a cash basis. It was assumed that each piece
of equipment was purchased new. New costs were obtained from several equipment dealers in
the San Joaquin and Sacramento Valleys (Table 2). The tractor used to pull the rake and
baler is assumed to be a used 30 HP tractor.

Borrowed Capital - The capital for the purchase of equipment is assumed to be borrowed from
a commercial lender. The terms of the loan are 17% annual interest rate, with payments made
annually for five years. For the used tractor the loan is repaid in three years.

Property Taxes - Farm equipment is assessed by the appropriate county assessors' office as
15 year property. After fifteen years the property is considered to have a value of 40
percent of its initial cost. The assessed value is not the same as the depreciated value
for tax purposes. It is more closely reflects market value.

On the average, over a ten year period, farm equipment is assessed at approximately
60 percent of its new cost. Property taxes are calculated here as one percent of the
assessed value.
Property tax = assessed value x .01
Insurance - Insurance on farm equipment is included here for fire, theft, vandalism, and
colTisTon. No personal injury insurance is included. It is assumed that the ownership of
harvest equipment would not affect the 1iability insurance of the farm.
Insurance for the equipment is calculated as 55 cents per $100 of assessed value
Insurance = (assessed value) /100 x .55

Housing - Buildings and shop space are difficult to estimate. A rule of thumb is used
here employing the following convention.

Housing = average value x .0l14
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Salvage Value - The salvage value of the equipment is 10% of the purchase price.

Calculations of Variable Costs

Variable costs are those that vary depending on the number of acres harvested or num-
ber of bales made. These costs are in contrast to the ownership costs which are incurred
regardless of whether or not a single cutting is made. The variable costs for six cuttings
and a seven ton yield are given in Table 10 as an illustration.

Fuel Use - Fuel use is calculated from the fuel use per hour and the acres covered per hour
for each piece of equipment (Table 2). The cost of diesel is assumed to be $.96 per gallon.
Fuel cost /hr = fuel use/hr x .96
Fuel cost/acre = fuel cost/hr ¢ acres/hr

Repairs - Repair cost are estimated as a percentage of the new cost over the life of the
machine using data from the Agricultural Engineers Yearbook. For hay equipment accumlated
repair costs after 1/4 life is estimated at 13.2%, 32.5% after 1/2 life, 55% after 3/4
1ife and 80% after full 1ife.

For this study, repair costs are calculated based on hrs. of use and total wearout
1ife. The total repair costs for the life of the machine are divided by the number of
hours of 1ife for repair costs per hour. The repair costs per hour are multiplied by the
hours of use per acre per year to get the average annual repair cost per acre.

Labor - The labor rate used for an equiment operator is $7.50 per hour. The cost of oper-
ating the tractor is charged as a cost to the rake and pull type baler.

Baling Wire - A 3-wire baler is used at an expense of $3 per ton for wire

Income Tax Credits

An important consideration in owning your own equipment is income tax deductions.
Custom hire fees are deductible annually as business expenses. In contrast farm equipment
is considered 5-year property for tax purposes. Major tax benefits can be realized in the
first five years of ownership (depending on the growers income bracket) until the equipment
is fully depreciated. Also, the interest on the equipment loan is deductible until it is
paid off. After that the property taxes, insurance, housing, labor, fuel and repairs con-
tinue to be deductible. Therefore, the size and distribution of tax savings will differ
depending on the equipment mix. Equipment ownership may lead to early tax savings and
allow for reinvestment later.

Ownership also makes possible investment credit. Several options are possible. A
grower may elect to take a 10% investment credit in the year of purchase. This requires
reducing the basis for depreciation purposes by 50%. The grower may also elect to reduce
the regular investment credit instead of making the 50% basis adjustment. For 5-year prop-
erty the reduced percentage is 8%. For purposes of this study the later alternative is
used.

Investment credit = Purchase price x .08

Depreciation - The deduction under the Accelerated Cost Recovery System is calculated by
muitiplying the unadjusted basis by the appropriate percentage. Since the reduced invest-
ment credit was elected in this example, and a 179 deduction was not taken, the unadjusted
basis is the purchase price. For 5-year property the percentages are:

1st year 15%
2nd year 22%
3rd through 5th year 219

Other tax savings - Interest paid on equipment loans is deductible. Also property taxes,
insurance, housing, fuel, repairs, and labor are deductible as business expenses. Custom
hire expenses are also fully deductible.

After-Tax Ownership Costs by Operation

The ownership costs and tax credits for each piece of equipment are presented in
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Tables 4 through 9. The annual after-tax costs are calculated by subtracting the income
tax credits and salvage value from the ownership costs. The discounted net present value
of the costs is determined using a 7% discount rate. This takes into account the distrib-
ution of costs over time and the benefits of accellerated tax savings.

The equivalent annual annuity is also calculated for each piece of equipment. Loosely
speaking, this figure is the average ownership cost per year. It allows for comparison of
costs incurred over several years to the custom rates charged on an annual basis.

The ownership costs per acre decrease as the number of acres of production increase.
Therefore, the total number of alfalfa acres must be considered in estimating ownership
costs. Variable costs per acre are constant regardless of the number of acres for all
intents and purposes. The total after tax costs for owning and operating each piece of
equipment given on a per acre basis for various size operations is given in Table 11 for an
operation making 6 cuttings a year and 7 tons of hay.

In order to compare the custom rate to the cost of owning and operating your own
equipment, the cost of owning and operating the tractor must be appropriated to raking and
baling for the pull type baler. It is assumed that half of the ownership and repair costs
for the tractor should be charged to haying. Of this amount, 40% is charged to the rake
and 60% to the pull type baler. This reflects the relative hours of use for each piece of
equipment.

Custom Rates

Custom rates for harvesting hay are contracted on a per ton basis with the exception of
roadsiding. Roadsiding is charged on a per bale basis and per mile if the hay is going off
farm. Table 12 presents the cash cost of custom hiring each operation for varying yields.
The after-tax cost is shown for custom hiring all operations.

Custom rates were obtained by interviewing several firms in the lower San Joaquin Val-
ley. Rates are competitive and do not vary widely. The custom rates for swathing ranged
from $6.25 to $7.00 per ton; ranged from $2.00 to $2.50 per ton for raking; ranged from
$8.50 to $9.00 per ton for baling and 22-24 cents per bale for roadsiding.

Breakeven Acreage

The breakeven acreage is the size operation for which the after-tax cost of owning
equipment is the same as the after-tax cost of custom hiring. This concept is described by
the following equation.
breakeven acreage x custom rate = breakeven acreage x variable costs + ownership costs

Solving this equation algebraically for the breakeven acreage gives the following

breakeven acreage = average after-tax ownership costs
after-tax custom rate - after-tax variable cost

The breakeven acreage for each piece of equipment depends upon the number of tons per
acre and the number of times the equipment goes over the field. In order to take this into
account, a set of yields and a corresponding number of cuts per year were developed based
on the results of a statewide survey of alfalfa growers (Table 1). No allowance was made
for changes in efficiency attributable to a heavy or light stand.

Results

The breakeven acreage for each operation at various yields are presented in Table 13.
A self propelled baler and a pull-type baler are both considered for the baling operation.

The number of acres required to justify owning equipment declines as the number of
tons per acre increases. This is because the ownership costs are spread over a greater
number of tons at higher yields and a greater number of cuttings. This effect is partially
offset by the increase in variable costs with the increase in tonnage.

For the swathing operation the breakeven number of acres ranges from 522 acres for an
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operation producing 4 tons of hay in 3 cuttings to 284 acres for an operation putting up
9 tons of hay in 8 cuttings. Similarly, the breakeven acreage for raking ranges from 506
acres to 269 acres. Therefore, cutting and raking your own hay become cost effective for
roughly the same size operation.

The pull-type baler becomes efficient at a smaller acreage than the self-propelied
baler despite the increased speed and lower variable cost for the self-propelled baler.
This is because the annual ownership cost for the self-propelled baler is higher ($5,812
in contrast to $4,522). The range is 418 acres to 225 acres for 3 cuttings per year to
8 cuttings per year using the self-propelied baler. For the pull-type baler the range is
slightly lower starting at 394 acres and declining to 226 acres.

The breakeven acreage for the balewagon is significantly higher than for any of the
other equipment despite a Tow operating cost. The high ownership cost ($7,752 per year)
must be spread over a significant number of acres before it is cost effective. The minimum
acreage for the balewagon is 1,366 acres for a four ton operation and 722 acres for a
typical 9 ton operation.

Discussion

One of the most important considerations in hay production is correct timing of cut-
ting, windrowing and baling. Most of the desired nutrients are in the leaves of the alfal-
fa plant. As the plant matures the leaf to stem ratio decreases although total tonnage in-
creases. Therefore, the timing of cutting affects quality as well as yield. Also, early
cutting is proven control for alfalfa weevil. The timing of other operations is important
to keep from knocking leaves off of alfalfa that is too dry, or allowing hay to mold that
has been baled too wet.

Price received for alfalfa hay varies significantly according to quality. Therefore,
any differences in quality between custom harvested hay or hay put up yourself should be
accounted for in the final hire versus own decision.

It is a popularly held belief that owning your own equipment allows for greater
flexibility in the timing of operations and therefore a better quality hay. However, quite
often a custom operator is more experienced at haying and may judge the correct timing
better than the hay grower himself. Also, the custom operator should be more skilled at
operating specialized equipment and move through the field more efficiently. This is par-
ticulariy true for a balewagon. Whether or not the quality of hay is improved by owning
your own equipment depends in part on the skill and experience of the custom operator and
his flexibiiity in scheduling.

The results presented here were not very sensitive to moderate changes in custom char-
ges, variable costs or salvage value. The results were, however, very sensitive to changes
in the performance of the equipment measured in tons per hour. This means that the more
skilled the operator, the lower the breakeven acreage for owned equipment.

Also, the breakeven acreage is lower for growers in higher income brackets. The tax
savings from owning equipment make it profitable to do so.

In conclusion, numerous factors must be carefully analyzed before the choice between
custom hiring and owning your own equipment can be made. The most important considerations
are after-tax costs, production levels, acreage and quality. The availability and skill of
Tocal custom operators is, of course, critical.



Table 1

Regional Differences in the Annual Yield, Number of Harvests Per Year and Yield Per Cutting

Northern Coastal Sacramento  San Joaquin  Southern
Counties Counties Valley Yalley Desert
Annual yield
tons/acre 4.5 6.6 5.7 8.0 8.8
No. of cuttings 3.1 5.1 5.4 6.7 7.8
per year
Yield per cutting 1.5 1.3 1.1 1.2 1.1
Table 2
Alfalfa Harvest Equipment Costs
wearout repairs Fuel use
Equipment New Cost Tife(hrs) % of cost  per hr Performance
Tractor-used $ 5,000-12,000 6,000 50% 1.44 -
Swather 38,000-45,000 2,500 100% 2.50 6 acres/hr
Rake 8,000-15,000 2,500 100% 10 acres/hr
Baler-SP 45,000-50,000 2,500 80% 2.00 12 tons/hr
Baler-pull type 25,000-30,000 2,500 80% 8 tons/hr
Balewagon 50,000-70,000 2,500 80% 1.27 15 tons/hr
Table 3

Principal and Interest Payments on Loans for Harvesting Equipment

I R - P = S R
Tractor-used $ 8,000 $ 1,600 $ 6,400 3 $ 2,292
Swather 40,000 8,000 32,000 5 18,015
Rake 14,000 2,800 11,200 5 6,305
Baler-Sp 45,000 9,000 36,000 5 20,270
Baler-pull type 35,000 7,000 28,000 5 15,765
Balewagon 60,000 12,000 48,000 5 27,025

1 an equipment is purchased new except for the tractor



Table 4

Annual Ownership Costs and Tax Credit for a 14 ft Swather

10 Year Life,

25% Tax Bracket

New Cost - $ 40000

Year 1 2 3 4 5 6 7 8 9 10
Ownership Costs:

downpayment 8000

principal payments 4560 5336 6243 7304 8545

interest payments 5440 4664 3757 2696 1455

property taxes 400 332 304 288 276 256 240 232 220 200

insurance 220 183 167 158 152 141 132 128 121 110

housing 280 280 280 280 280 280 280 280 280 280
Total Ownership Costs 18900 10795 10751 10726 10708 677 652 640 621 590
Tax Credits:
Investment credit 3200

Deductible expenses:

depreciation 6000 8800 8400 8400 8400

interest 5440 4664 3757 2696 1455

property taxes 400 332 304 288 276 256 240 232 220 200

insurance 220 183 167 158 152 141 132 128 121 110

Total deductions 12060 13979 12628 11542 10283 397 372 360 341 310
Tax savings 3015 3495 3157 2886 2571 99 93 90 85 78
Total tax credits 6215 3495 3157 2886 2571 99 93 90 85 78
Salvage value 4000
Tax on sale 1000
Total after tax costs 12685 7300 7594 7841 8137 578 559 550 536 -2488
Net present value 36293
Equivalent annual 5168

annuity
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Table 5
Annual Ownership Costs and Tax Credit for Two 8 1/2 ft Rakes

10 Year Life, 25% Tax Bracket
New Cost - $§ 14000

Year 1 2 3 4 5 6 7 8 9

Ownership Costs:

downpayment 2800
principal payments 1596 1868 2185 2557 2991
interest payments 1904 1634 1316 944 510

property taxes 140 116 106 101 97 20 84 81 77 70
insurance 77 64 59 55 53 49 46 45 42 39
housing 98 98 98 98 98 98 98 98 98 98

Total Ownership Costs 6615 3780 3764 3755 3749 237 228 224 217 207

Tax Credits:
Investment credit 1120

Deductible expenses:

depreciation 2100 3080 2940 2940 2940

interest 1904 1634 1316 944 510

property taxes 140 116 106 101 97 90 84 81 17 70

insurance 77 64 59 55 53 49 46 45 42 39

Total deductions 4221 4894 4421 4040 3600 139 130 126 119 109
Tax savings 1055 1224 105 1010 900 35 33 31 30 27
Total tax credits 2175 1224 1105 1010 900 35 33 31 30 27
Salvage value 1400
Tax on sale 350

Total after tax costs 4440 2557 2659 2745 2849 202 196 192 188 -871

Net present value 12706
Equivalent annual 1809
annuity
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Table 6

Annual Ownership Costs and Tax Credit for a Self Propelled Baler

10 Year Life,

25% Tax Bracket

New Cost ~ $ 45000

Year 1 2 3 4 5 6 7 8 9 10
Ownership Costs:

downpayment 9000

principal payments 5131 6004 7024 8218 9613

interest payments 6122 5247 4227 3003 1636

property taxes 450 374 342 324 311 288 270 261 248 225

insurance 248 205 188 178 171 158 149 144 136 124

housing 315 315 315 315 315 315 315 315 315 315
Total Ownership Costs 21266 12145 12096 12038 12045 761 734 720 699 664
Tax Credits:
Investment credit 3600

Deductible expenses:

depreciation 6750 9900 9450 9450 9450

interest 6122 5247 4227 3003 1636

property taxes 450 374 342 324 311 288 270 261 248 225

insurance 248 205 188 178 171 158 149 144 136 124

Total deductions 13570 15726 14207 12955 11567 446 419 405 384 349
Tax savings 3392 3931 3552 3239 2892 112 105 101 26 87
Total tax credits 6992 3931 3552 3239 2892 112 105 101 96 87
Salvage value 4500
Tax on sale 1125
Total after tax costs 14273 8213 8544 8799 9153 650 629 618 603 -2798

Net present value 40817
Equivalent annual 5812
annuity
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Table 7

Annual Ownership Costs and Tax Credit for a Pull-type Baler

10 Year Life,

25% Tax Bracket

New Cost - 35000

Year 1 2 3 4 S 6 7 8 9 10
Ownership Costs:

downpayment 7000

principal payments 3991 4669 5461 6391 7477

interest payments 4760 4081 3288 2359 1273

property taxes 350 291 266 252 242 224 210 203 193 175

insurance 193 160 146 139 133 123 116 112 106 96

housing 245 245 245 245 245 245 245 245 245 245
Total Ownership Costs 16539 9445 9406 9386 9369 592 571 560 543 516
Tax Credits:
Investment credit 2800

Deductible expenses:

depreciation 5250 7700 7350 7350 7350

interest 4760 4081 3288 2359 1273

property taxes 350 291 266 252 242 224 210 203 193 175

insurance 193 160 146 139 133 123 116 112 106 96

Total deductions 10553 12231 11050 10100 8997 347 326 315 298 271
Tax savings 2638 3058 2763 2525 2249 87 81 79 75 68
Total tax credits 5438 3058 2763 2525 2249 87 81 79 75 68
Salvage value 3500
Tax on sale 875
Total after tax costs 11100 6387 6644 6861 7120 505 489 481 469 ~2177
Net present value 31757
Equivalent annual 4522

annuity
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Table 8

Annual Ownership Costs and Tax Credit for a Balewagon

10 Year Life,

25% Tax Bracket

New Cost - $ 60000

Year 1 2 3 4 5 6 7 8 9 10
Ownership Costs:

downpayment 12000

principal payments 6841 8003 9364 10955 12818

interest payments 8160 6997 5636 4044 2182

property taxes 600 498 456 432 414 384 360 348 330 300

insurance . 330 274 251 238 228 211 198 191 182 165

housing 420 420 420 420 420 420 420 420 420 420
Total Ownership Costs 28351 16192 16127 16089 16062 1015 978 959 932 885
Tax Credits:
Investment credit 4800

Deductible expenses:

depreciation 9000 13200 12600 12600 12600

interest 8160 6997 5636 4044 2182

property taxes 600 498 456 432 414 384 360 348 330 300

insurance 330 274 251 238 228 211 198 191 182 165

Total deductions 18090 20969 18943 17314 15424 595 558 539 512 465
Tax savings 4523 5242 4736 4328 3856 149 140 135 128 116
Total tax credits 9323 5242 4736 4328 3856 149 140 135 128 116
Salvage value 6000
Tax on sale 1500
Total after tax costs 19029 10950 11391 11760 12206 866 839 825 804 -3731
Net present value 54440
Equivalent annual 7752

annuity
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Table 9

Annual Ownership Costs and Tax Credit for a Used 30 HP Tractor

10 Year Life, 25% Tax Bracket
Used Cost- $ 8000

Year 1 2 3 4 5 6 7 8 9 10

Ownership Costs:

downpayment 1600

principal payments 1809 2115 2476

interest payments 1088 781 421

property taxes 80 66 61 58 55 51 48 46 44 40
insurance 44 37 a3 32 30 28 26 26 24 22
housing 56 56 56 56 56 56 56 56 56 56

Total Ownership Costs 4677 3055 3047 145 142 135 130 128 124 118

Tax Credits:
Investment credit 640

Deductible expenses:

depreciation 1200 1760 1680 1680 1680

interest 1088 781 421

property taxes 80 66 61 58 55 51 48 46 44 40

insurance 44 37 33 32 30 28 26 26 24 22

Total deductions 2412 2644 2195 1769 1766 79 74 22 68 62
Tax savings 603 661 549 442 441 20 19 18 17 16
Total tax credits 1243 661 549 442 441 20 19 18 17 16

Total after tax costs 3434 2394 2498 =297 =300 116 112 110 107 103

Net present value 7220
Equivalent annual 1028
annuity
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Table 10

Variable Costs for Operating Hay Equipment ($/Acre)

6 Cuttings per Year,7 Tons,25% Tax Bracket

Equipment Hours/ Fuel Repairs Bale Labor Total After
Acre Wire Cost . Tax
Swather 1.00 2.45 16.00 7.50 25.95 19.46
Rake .60 .83 3.36 4.50 8.69 6.52
Baler - self propelled .58 1.12 8.40 21.00 4.38 34.90 26.17
Baler - pull type .88 1.26 9.80 21.00 6.56 38.62 28.97
Balewagon .47 .57 8.96 3.50 13.03 9.77
Tractor 1.48 1.66 1.66 1.24
Table 11
After Tax Cost Per Acre for Owning and Operating
Hay Harvesting Equipment for Varyigg Acreage 1/
Six Cuttings Per Acre Per Year
Seven Tons per Acre
ACRES

EQUIPMENT 50 100 150 200 250 300 350 400

Swather 125 73 56 47 42 38 36 34

Rake 2/ 52 29 22 i8 16 14 13 13

Baler-self propelled 142 84 65 55 49 46 43 41

Baler-pull type 2/ 132 81 64 55 50 47 44 43

Balewagon 165 87 61 49 41 36 32 29

1/ Calculated as the sum of the after-tax
the after-tax variable cost per acre.

different yields.

2/ Includes partial cost of owning and operating a tractor
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Table 12

Costs per Acre to Custom Hire Hay Harvesting
at Varying Yields

16 Bales per Ton, 25% Tax Bracket

—ra T

OPERATION RATE 4 5 i — 8 9

Swath $6.50/ton 26 33 39 46 52 59 65
Rake $2.50/ton 10 13 15 18 20 23 25
Bale $9.00/ton 3 45 5S4 63 72 81 90
Roadside $.22/bale 14 18 21 25 28 32 35
TOTAL 86 108 129 151 172 194 215
TOTAL AFTER TAX 65 81 97 113 129 145 161

Table 13

Breakeven Acreages for Custorm Hiring vs. Ownershi
at Varying Yields

16 Bales per Ton, 25% Tax Bracket

TONS/ACRE 4 5 6 7 8 9
CUTTINGS/YR 3 4 5 6 7 8
Swath 522 447 391 348 313 284
Rake 506 430 374 331 296 269
Bale-SP 418 357 KRR 276 248 225
Bale-PT 394 343 304 272 247 226
Roadside 1366 1160 1007 890 798 722
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