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versus custom hiring: the
case of walnuts

Steven C.Blank 1 Karen Kionsky

Is a walnut producer better off
owhing harvesting equipment or
custom hiring someone else to per-
form the job? This paper compares
purchase costs with custom har-
vest rates, leading to an estimated
break-even acreage which can be
used as a decision criterion. How-
ever, two risk factors must be in-
cluded in the decision process: the
date of harvest and the efficiency
of the harvest operation. The effect
of these factors may significantly
alter the “real” costs of owning
versus custom hiring harvest
equipment and, therefore, may
change the decision reached by an
individual grower.

a Kim Norris

The question of whether a walnut pro-
ducer is better off owning harvesting
equipment or custom hiring someone else
may be addressed through a financial
analysis of three alternate courses of ac-
tion: (1) to buy all new harvest equipment,
(2) to buy all used harvest equipment, and
(3) to custom hire the job done. This analy-
sis is based on data collected during Janu-
ary 1991 through interviews with equip-
ment manufacturers, custom harvest
operators, and growers located in the San
Joaquin Valley and Sacramento Valley.
Using this data, the cost of owning and
operating the necessary harvest equip-
ment is estimated over the average period
such equipment is held. The estimated
cost for both new and used equipment is
then compared against the current custom
rates to reach a basic conclusion. In the
second part of the analysis, risk factors

Walnuts on ground after shaking of Yolo
County orchard.

which might affect the basic conclusion for
individual growers are evaluated. The ob-
jectives of this paper are to report the re-
sults of this study for walnuts and to illus-
trate how financial analyses are structured
as a guide for readers undertaking their
own purchase/lease decisions.

Equipment needed

The analysis here focuses on the three
pieces of equipment required to harvest
walnuts. This “team” of equipment in-
cludes a shaker (usually purchased with
options such as wheel brushes and an air
conditioned cab), a sweeper (a.k.a.
windrower), and a harvester or pick-up
machine with nut trailers (a.k.a. bail-out
wagons, nut buggies). Table 1 presents
cost and performance information con-
cerning this equipment when purchased
new or used. This equipment can be used
with other nut crops, such as almonds and
pecans, although short-boom shakers are
particularly suited for use with walnuts
and almonds. Only the harvest of a mature
walnut orchard is considered here.

Ownership and operating costs

The first step in this analysis is to deter-
mine the total cost of owning and operat-
ing harvest equipment. Since there is an
active market for used equipment in Cali-
fornia, each purchase alternative (new ver-
sus used) is evaluated separately. In each
case, it is assumed that the equipment will
be financed. Table 2 lists the details of
typical loans for the equipment described
in table 1. At present, five-year loans at
12% interest are the most common in Cali-
fornia and, therefore, are included in the
analyses below.

An analysis of the cost of owning har-
vest equipment must include cash flows
over a number of years while the expendi-
ture for custom hiring is a single year cost.
It is not correct to take the simple average
cost of ownership over the useful life of
the equipment and compare it to the cus-
tom cost. Most importantly, by investing
in harvest equipment the grower is tying
up money that could be generating earn-
ings in another investment. This income
foregone is the opportunity cost of the in-
vestment. In addition, uncertainty and in-
flation make a future dollar less valuable
than today’s dollar. Nominal interest rates
reflect the opportunity cost of not immedi-
ately putting money into the best alterna-
tive use, as well as overall inflation and in-
vestment risk.

In order to account for the level and
timing of the grower’s expenses, present
value analysis is used to compare the cost
of owning harvest equipment to custom
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hiring. In this analysis all cash flows are
adjusted into their current purchasing
power equivalents and added together to
calculate the net present value. The
equivalent annual annuity is then calcu-
lated from the net present value. It repre-
sents the annual expenditure of equal
amounts that is equivalent to the uneven
cash outlays for the harvest equipment
purchase and use.

Pieces of equipment with unequal lives
and/or annual cash expenses can be
evaluated against one another and a single
year’s custom harvesting contract by com-
paring the corresponding equivalent an-
nual annuities and the custom rate. It
should be pointed out that both the oper-
ating costs and custom rates may increase
with inflation. However, for the purposes
of this type of analysis the operating costs
are adjusted for inflation and the custom
rates are not. The results should be inter-
preted as a decision made in the present
and not for decisions made in the future.
Also, it is noted that custom rates have not
increased at the inflation rate over the last
three years.

New equipment

Total and annual costs of owning and
operating harvest equipment will vary de-
pending on three factors: acreage har-
vested, interest rate, and tax rate. There-
fore, cost estimates were made for several
combinations of these factors. A summary
of these results is presented later, but first

an explanation of how the estimates are
calculated is presented.

Table 3 presents the details for the com-
bination of factors considered to be most
representative of the current situation in
California. The case presented in table 3 is
for a grower intending to keep the harvest
equipment 10 years while harvesting 500
acres (expressed as hours equipment used
per year) annually, paying 12% interest
and having a marginal tax rate of 28%.
Such a grower is expected to face after-tax
total annual costs of $48,630 (expressed in
current dollars as the equivalent annual
annuity listed at the bottom of table 3).
This average value does not represent ac-
tual cash flows for any particular year.
Next, the variables in table 3 are described
briefly.

Downpayment. This amount comes
from table 2. It represents the total trade-in
value expected for the three pieces of
equipment after 4,000 to 5,000 hours of
use. Typically, this is the age at which
equipment is traded-in and it is common
for trade-ins to be used in lieu of cash
downpayments.

Loan amounts. The total, interest and
principal payment amounts come from
standard loan amortization calculations.

Property taxes and insurance. These
values are based on the current value of
the equipment. County assessors use
methods which vary somewhat, but typi-
cally they use a given percentage of the
purchase price (such as 1% for taxes) for

TABLE 1. Walnut harvest equipment costs

Fuel Harvesting
Equipment * Cost Life Repairs use capacity
per year,
hours 1st 5 years gal/hr
New:

‘ Shakert $63,000-70,000 9,000 $2,000 3.5 60 trees/hr
Sweeper $24,000-28,000 9,000 $2,000 2.0 1.2 acres/hr
Harvester $51,000-59,000 9,000 $2.000 3.3 1.2 acres/hr
Used, 10 yrs.: (@ year 10)

Shaker $30,000-35,000 4,000 $4,500 3.5 80 trees/hr
Sweeper $10,000-15,000 4,500 $3,500 20 1.2 acres/hr
Harvester $25,000-30,000 4,500 $3,500 3.3 1.2 acresthr

*All equipment is self-propelled.

tShaker is equipped with brushes and air-conditioned cab.

TABLE 2. Principal and interest payments on loans for harvesting equipment

Purchase Down- Total interest

Equipment price payment Principal Term paid @ 12%
(years)

New:
Shaker $66,500 $30,000 $36,500 5 $14,698
Sweeper 26,000 10,000 16,000 5 6,443
Harvester 55,000 25,000 30,000 5 12,081
Total $147,500 $65,000 $82,500 $33,222
Used, 10 yrs.:
Shaker 35,000 8,750 26,250 5 10,570 |
Sweeper 15,000 3,750 11,250 5 4530 |
Harvester 30,000 7,500 22,500 5 9,060
Total $80,000 $20,000 $60,000 $24,160
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year 1 and then gradually reduce that per-
centage to half its original amount by year
10.

Housing. It is assumed that housing
for the equipment does not exist and,
therefore, is purchased. Purchased hous-
ing for equipment is a depreciating asset,
so its cost is deductible according to its de-
preciation schedule (7-year life is used
here). If housing is leased from another
firm, the cost is déductible as a fixed oper-
ating expense.

Operating costs. All operating costs
are adjusted annually for inflation. The la-
bor rate used for an equipment operator is
$8 per hour, the rate for field labor is $6
per hour (both include a 34% benefits mar-
gin). Shaking requires one equipment op-
erator; sweeping, one equipment operator
and five field laborers; and pick-up, 2
equipment operators. Fuel use is calcu-
lated from the use per hour and acres har-
vested per hour for each piece of equip-
ment listed in table 1. The cost of diesel is
assumed to be $1 per gallon. Repair costs
are calculated using the formula below
from the American Society of Agricultural
Engineers Standards Yearbook 1990:

C_ = (RFDP(h/1,000%2

where

accumulated repair and mainte-
nance costs,

repair and maintenance factors
from the ASAE Agricultural Ma-
chinery Management Data,
machine purchase price in cur-
rent dollars, and

accumulated use of machine in
hours. i

5
o
]

Depreciation. The tax code allows
farm machinery to be depreciated as 7-
year property under the Alternate Depre-
ciation System of the Modified Acceler-
ated Cost Recovery System. Therefore, the
purchase cost is multiplied by the stan-
dard percentages: 1st year, 10.71; 2nd year,
19.13; 3rd, 15.03; 4th through 7th, 12.25,
and 8th year, 6.13.

Tax savings. This is the amount that
taxes are reduced by writing off all de-
ductible expenses. It equals the total de-
ductions times the tax rate. To simplify the
analysis, only federal rates are used in this
paper, but the tax rate used by an indi-
vidual should include both federal and
state brackets.

Salvage value. The value used here,
$65,000, is an average estimate for the
equipment after 4,000 to 5,000 hours of
use.

Net present value. This is the sum of
all discounted after-tax costs over the pe-
riod the equipment is held. It represents
the total costs expressed in terms of the
current purchasing power of the dollar
amounts.



TABLE 3. New equipment example — annual ownership and operating costs*

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

Downpayment 65,000

Annual loan payment 23,811 23,811 23,811 23,811 23,811

Property taxes 1,475 1,224 1,121 1,062 1,018 944 885 856 811 738

Insurance 811 679 620 530 561 516 487 472 443 413

Housing 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000

Total ownership costs 92,097 26,714 26,651 26,463 26,389 2,460 2,372 2,328 2,254 2,151
Operating costs:

Fuel 4,259 4,302 4,345 4,388 4,432 4,476 4,521 4,566 4,612 4,658

Labor 28,300 28,583 28,869 29,158 29,449 29,744 30,041 30,341 30,645 30,951

Repairs 4,219 5,567 6,547 7,345 8,031 8,639 9,188 9,692 10,160 10,597

Total operating costs 36,778 38,451 39,760 40,892 41,912 42,858 43,750 44 600 45,416 46,206
Total costs 128,875 65,165 66,312 67,354 68,301 45,319 46,122 46,927 47,670 48,357
Deductible expenses:

Depreciation 15,797 28,217 22,169 18,069 18,069 18,069 18,069 9,042

Interest 10,300 8,679 6,863 4,829 2,551

Property taxes 1,475 1,224 1,121 1,062 1,018 944 B85 856 811 738

Insurance 811 679 620 580 561 516 487 472 443 413

Operating costs 36,778 38,451 38,760 40,891 41,912 42,858 43,750 44 600 45,416 46,206

Total deductions 65,161 77,249 70,533 65,441 64,110 62,387 63,191 54,969 46,670 47,357

Tax savings 18,245 21,630 19,749 18,323 17,951 17,468 17,693 15,391 13,068 13,260
Salvage value 65,000
Tax on sale 18,200
Total after-tax costs 110,630 43,535 46,563 49,030 50,350 27,850 28,428 31,536 34,603  -11,703

Net present value  $274,771

Equiv. annual annuity $48,630

*12% interest rate and 28% tax bracket are used in this example.

TABLE 4. Used equipment example — annual ownership and operating costs*

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

Downpayment 20,000

Annual loan payment 17,310 17,310 17,310 17,310 17,310

Property taxes 800 664 608 576 552 512 480 464 440 400

Insurance 440 368 336 320 304 280 264 256 240 224

Housing 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000

Total ownership costs 39,550 19,342 19,254 19,206 19,166 1,792 1,744 1,720 1,680 1,624
Operating costs:

Fuel 4,259 4,302 4,345 4,388 4,432 4,476 4,521 4,566 4612 4,658

Labor 28,300 28,583 28,869 29,158 29,449 29,744 30,041 30,341 30,645 30,951

Repairs 11,008 11,398 11,770 12,124 12,463 12,789 13,103 13,406 13,699 13,983

Total operating costs 43,568 44 283 44,983 45,669 46,344 47,009 47,665 48,313 48,956 49,592
Total costs: 83,118 63,626 64,237 64,876 65,510 48,801 49,409 50,033 50,636 51,216
Deductible expenses:

Deprecation 8,568 15,304 12,024 9,800 9,800 9,800 9,800 4,904

Interest 7,488 6,309 4,989 3,511 1,855

Property taxes 800 664 608 576 552 512 480 464 440 400

Insurance 440 368 336 320 304 280 264 256 240 224

Operating costs 43,568 44,283 44,983 45,669 46,344 47,009 47,665 48,313 48,956 48,592

Total deductions 60,864 66,929 62,940 59,876 58,855 57,601 58,209 53,937 49,636 50,216

Tax savings 17,042 18,740 17,623 16,765 16,479 16,128 16,298 15,102 13,808 14,061
Salvage value 0
Tax on sale 0
Total after-tax costs: 66,076 44,886 46,614 48,110 49,031 32,673 33,110 34,931 36,738 37,156
Net present value $257,204

Equiv. annual annuity $45,521

*12% interest rate and 28% tax bracket are used in this example.
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Equivalent annual annuity. This
value represents the average of discounted
costs per year. In other words, if the un-
even annual cash flows included in the to-
tal after-tax costs could be lumped to-
gether and amortized over the 10-year
period, this is the fixed amount of costs
which would have to be paid each year.

Used equipment

Table 4 presents the details for the
same combination of factors considered in
table 3, except that the machine being pur-
chased has only 4,000 to 5,000 hours of
useful life remaining. A grower intending
to keep the harvest equipment 10 years
while harvesting 500 acres (expressed as
hours equipment used per year) annually,
paying 12% interest and having a mar-
ginal tax rate of 28% is expected to face af-
ter-tax total annual costs of $45,521 (ex-
pressed in current dollars as the
equivalent annual annuity listed at the
bottom of table 4).

The variables in table 4 are calculated
just as those in table 3. However, a couple
of points need to be raised. First, the repair
costs are calculated using the formula
given earlier, but it is expected that actual
costs could range more widely around the
value calculated for an older machine than
for a newer model. In some cases, growers
reported costs more than 50% higher than
the calculated value for particular years.
Second, it is assumed here that machines
have no salvage value after thejr normal
life span, but this may not be true for well-
maintained equipment. Higher salvage
values reduce the net cost of owning
equipment.

Factors affecting costs

Table 5 presents a summary of esti-
mates of annual costs of owning and oper-
ating new and used harvest equipment,
expressed as equivalent annual annuities.
The estimates vary depending on three
factors: acreage harvested, interest rate,
and tax rate.

The acreages reported in table 5 repre-
sent three scales of operation across the
range which can be handled by a single
equipment team. With a harvesting capac-
ity of approximately 60 trees per hour for
the shaker, a single team would be
stretched to cover much more than 1,000
acres of walnuts during the 45-day harvest
period common in California. An opera-
tion of 500 acres would use the new
equipment’s expected number of produc-
tive hours over the 20-year life span that
manufacturers claim for their machines.
Orchards of 100 acres are common in Cali-
fornia. The effect of acreage on costs of
both new and used equipment is quite ap-
parent in table 5: total costs increase, but
costs per acre decrease with increasing
acreage. Clearly, being able to spread fixed

ownership costs over more acreage is an
advantage of large growers.

Interest rates and tax rates have oppo-
site effects on equipment costs. As would
be expected, interest rates and equipment
costs change in the same direction. Anin-
crease in interest rates raises the cost of
equipment and, therefore, reduces all
firms’ incentive to buy. Tax rates, on the
other hand, reduce the after-tax cost of
equipment. This appears to indicate that
more profitable firms (if they have higher
tax rates than less profitable firms) are
more likely to buy equipment than are less
profitable firms which harvest the same
number of acres. This also means that
equipment purchases may be more likely
when walnut market prices improve, thus
improving industry profitability. Of
course, taxes also decrease the after-tax
cost of custom hiring, so no conclusion
about the effects of taxes can be reached at
this point in the analysis.

Comparing entries in table 5 for new
versus used equipment, the general con-
clusion which can be reached is that used
equipment costs less in nearly all cases. It
is noted, however, that as interest rates de--
cline the amount of the cost difference be-
tween new and used equipment declines.
At some interest rate, new equipment be-
comes less expensive than used machines,
as happens in table 5 at 6% and 8% for
100-acre operations. Yet, to judge the two
purchase alternatives requires a compari-
son of costs with custom harvest rates.

Custom rates

Custom rates for harvesting walnuts
are contracted on a per-ton basis. Custom
operators generally charge a minimum
rate of 1 ton per acre and charge the same
rate per ton regardless of orchard size.
Survey responses indicate that rates in the

San Joaquin Valley range from $110 to
$120 per ton, with $115 being the average
rate. This rate includes shaking, sweeping,
harvesting and hauling. In this study the
cost of hauling is removed from the
quoted rates because growers would not
have to purchase special equipment to
perform this task. Therefore, the $8 per ton
rate charged by haulers in the San Joaquin
Valley is subtracted from the $115 average
rate to get the gross cost per ton of $107.
The after-tax cost per ton is found to be
approximately $91, $77 and $72, respec-
tively, for the 15%, 28% and 33% tax
brackets. The per-acre custom charge is
found by multiplying the after-tax cost per
ton by the yield per acre and the total cus-
tom charge is calculated by multiplying
the total production by the custom rate.
The total production is the yield per acre
multiplied by the number of acres. For ex-
ample, on 500 acres, the 28% tax bracket,
and a 1 ton yield per acre, the per-acre cus-
tom charge is $77 ($77/ton x 1 ton/acre)
and the total custom charge is about
$38,500 ($77 /ton x 1 ton/acre x 500 acres).
Under the same conditions and a 1.75 ton
(3,500 pounds) yield per acre, the custom
charge would be $135 per acre and the to-
tal for the 500 acres would be $67,375.
Comparing the results in table 5 to the
corresponding custom charges, it becomes
clear that custom harvesting is always the
best alternative for growers averaging a 1
ton yield on 100 or 500 acres, but owning
(used) equipment is always the best choice
for an average 1 ton yield on 1,000-acre
operations — regardless of the interest rate
or tax rate. However, for growers with an
average yield of 1.75 tons per acre the cus-
tom charge is higher than the cost of own~
ing and operating equipment for both the
500-acre and 1,000-acre examples. The
acreage at which the rankings of the three

TABLE 5. Equivalent annual annuity of purchasing new and used equipment
New equipment Used equipment
Interest Tax rate Tax rate

rate 15% 28% 33% 15% 28% 33%

%
100 acres harvested

B $24,704 $21,417 $20,153 $26,411 $22,684 $21,251

8 26,639 23,153 21,813 27,303 23,480 22,009

10 28,593 24,905 23,487 28,227 24,300 22,790

12 30,562 26,671 25,174 29,179 25,144 23,591

14 32,545 28,446 26,869 30,157 26,007 24,411

500 acres harvested

6 $50,853 $43,567 $40,764 $50,662 $43,227 $40,367

8 52,711 45,238 42,363 51,488 43,965 41,072

10 54,590 46,926 43,979 52,346 44 731 41,802

12 56,487 48,630 45,608 53,236 45,521 42,554

14 58,399 50,346 47,248 54,154 46,334 43,326

1,000 acres harvested

6 $81,753 $69,741 $65,121 $80,703 $68,673 564,046

| 8 83,539 71,351 66,663 81,456 69,350 64,694

10 85,348 72,981 68,224 82,244 70,056 65,368

12 87,178 74,627 69,800 83,065 70,788 66,066

14 89,025 76,288 71,389 83,917 71,545 66,786

= == = e
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alternatives changes under various sets of
assumptions is discussed in the next sec-
tion.

Break-even acreage

The break-even acreage is the orchard
size for which the average total annual af-
ter-tax ownership (fixed) costs and operat-
ing (variable) costs for equipment is the
same as the after-tax cost of custom hiring.
The cost of owning and operating the
equipment and the cost of custom hiring
are described by the following two equa-
tions.

1) after-tax after-tax after-tax
ownershipand = ownership + operating cost
operating cost cost times acres

2) after-tax custom hire cost = acres times custom
rate per acre

The break-even acreage is calculated by
setting the total after-tax cost of owning
and operating equipment equal to the total
after-tax cost of custom hiring and solving
the equation for acreage. The result is the
following equation for break-even acreage.

average after-tax
ownership costs

3) break-even acreage =
(after-tax custom
rate per acre - after-
tax operating cost
per acre)

Table 6 presents the break-even acre-
ages calculated in this study. Four obser-
vations can be made concerning the re-
sults in table 6. First, break-even acreage
varies depending on interest rates. Higher
rates increase owning and operating costs,
thus raising the amount of acreage across
which those costs must be spread to re-
main competitive with custom rates. Sec-
ond, the effects of tax rates are negligible
(there are no differences in break-even
acreage between tax rates therefore only
one column is presented for new and used
equipment in table 6). Third, break-even
acreages are lower for used equipment
than for new equipment. This is due to the
fact that the total costs reported in table 5
are lower for used machinery than for new
equipment, and that both new and used
equipment costs are compared to the
single custom rate in calculating break-
even acreages.

Finally, the expected yield is a critical
factor in the own versus custom hire deci-
sion. The break-even acreage for a 1-ton
yield is more than three times the break-
even acreage for a 1.75-ton yield for both
new and used equipment. The break-even
acreages for new and used equipment are
not significantly different at a yield of 1.75
tons although the break-even acreage for

new equipment is much higher than the
break-even acreage for used equipment at
a low yield of 1 ton per acre. The average
yield for most growers falls within the 1-
ton to 1.75-ton range although some grow-
ers experience much higher yields.

Figure 1 is a graphic representation of
the break-even concept and can be used to
consider any yield level. The curved line is
the cost per acre to own and operate new
equipment. Notice that the per-acre cost
decreases quickly for orchards under 400
acres but that above 600 acres the line
smooths out indicating that the costs per
acre are not decreasing much beyond this
size. The line stops at 1,000 acres because
larger acreages would require a second set
of equipment in order to harvest the wal-
nuts in a timely fashion. The horizontal
lines across the graph are the per-acre cus-
tom charges at two different yield levels.
The point where the line showing the cost
of ownership intersects the line showing
the custom charge is the break-even acre-
age.

A basic decision could be reached from
the results in figure 1 and table 6. For ex-
ample, someone facing 12% interest rates
on loans would always choose to buy
used, rather than new, equipment but only
if they had about 750 acres or more to har-
vest and an expected per-acre yield of 1
ton. However, as is usually the case in
agribusiness, decisions cannot be made
solely on the basis of anticipated economic
conditions. Financial analysis always
needs to consider unanticipated condi-
tions, as described next.

Risk factor analysis

It has been assumed in the basic analy-
sis performed thus far that the quantity
and quality of walnuts harvested does not
depend on which of the three alternatives
is selected. Yet, there are some risks in-
volved in harvesting which vary across
the alternatives and may affect a grower’s
net revenues. These risk factors must be
identified and quantified to complete the
decision-making process.

Risks in harvesting. The first risk fac-
tor to be considered is the date of harvest.
It is a popularly held belief that owning

TABLE 6. Break-even acreages for buying new

and used harvest equipment at varying yields |

and interest rates

New Used
equipment equipment
Yield Yield
Interest tac tac
| rate 1 1.75 1 1.75
% acres
6 709 206 683 215
12 06 276 768 249
293 795 259

973

|14

Cost of owning*

Custom charge at
1.75 tons/acre

1 ton/acre

0 T 276 | T T T —
0 200 400 600 800 1,000 1,200
Acres
*New equipment at 12% Interest and 28% tax bracket

Fig. 1. Cost of owning vs. custom hiring to har-
vest walnuts. Break-even acreages are shown
at various yields.

harvest equipment allows for greater flex-
ibility in the timing of operations. Since
walnuts have a harvest period usually
lasting 45 days, control over when har-
vesting will occur can be very valuable.
For example, when asked why he owns
his equipment, one grower responded:

“Since I have a small acreage (250), I
want to get top dollar for my walnuts.
That means they must be harvested at pre-
cisely the right time, and I can’t afford to
take chances on custom.”

This comment reflects the problem
raised by the common practice of not get-
ting a definite time commitment from cus-
tom operators. Timing may affect both the
quality and quantity of walnuts harvested,
especially if the harvest does not all occur
within the peak period. Reductions in ei-
ther quality or quantity will reduce the
grower’s net revenue, effectively raising
the cost of custom harvesting. Therefore,
this “timing risk” factor is generally con-
sidered an incentive to buy equipment for
acreages smaller than the calculated break-
even levels, and to consider new equip-
ment rather than used (to avoid repair de-
lays).

The second factor, “efficiency risk”, is
an incentive to custom harvest. It concerns
the efficiency of the harvest operation. In
general, the custom operator should be
more skilled at operating specialized
equipment and should move through the
orchard more efficiently. The fixed price
per ton serves as an incentive for the cus-
tom operator to harvest the highest pos-
sible yield. For the same reason, custom
operators will try to minimize equipment
down-time. An owner-operator will usu-
ally not be as experienced in repairing the
specialized harvest equipment, thus re-
quiring longer to resume work and risking
the revenue losses discussed earlier.

It was noted during the interviews that
custom operators typically buy new
equipment to reduce time and money
spent on repairs. Also, speed in complet-
ing each job is important to a custom op-
erator trying to serve as many growers
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{and acres) as possible within the harvest
period (although the incentive for speed
can lead to a poor quality job). Finally, the
issue of damage to trees can be important,
although most growers interviewed said
that damage is not a major problem with
walnuts. It is possible that the good cus-
tom operators will cause less damage than
owner-operators if the custom crews are
more experienced in harvesting tech-
niques than the owner-operator’s crew.
Yet, growers may be more careful with
their own trees. Nonetheless, a custom op-
erator has an incentive to do a good job to
keep a grower as a customer in future
years.

Risk analysis. After the basic decision
is reached, choosing either of the other
two alternatives indicates that the grower
is willing to pay a “risk premium” to
avoid some potential problems inherent in
the “best” alternative. For some growers,
this may be a rational decision once the
risk factors are considered.

To illustrate risk analysis, we present
the case of a grower with 500 acres yield-
ing 1 ton per acre, who pays 12% interest
and who is in the 28% marginal tax
bracket. For this grower, the basic analysis
showed that the total annual cost of pur-
chasing new equipment is $48,630, the an-
nual cost of purchasing used equipment is
$45,521, and custom costs total $38,520 per
year. The basic decision for this grower is
to custom harvest. However, the grower is
aware of the costs associated with the two
risk factors identified earlier and wishes to
incorporate them into his analysis.

The risk factor concerning harvest
dates adds to the cost of custom harvest-
ing. Since it is assumed that the grower
would harvest at virtually the best time
considering production and marketing
conditions, if he had the equipment to do
so, any delay which reduces total revenues
collected from the crop is a “cost of risk”
inherent in custom harvesting. In this ex-
ample, the grower is aware of a neighbor
who lost $90,000 ofie year due to worm
damage. This damage could have been
avoided if the harvest had not been started
late. The grower estimates that such a loss
is likely to occur only once each 8 years.
Therefore, the estimated cost of custom
harvesting needs to be raised by the cost of
this risk factor, calculated as

Cost of Risk = (Damage) times (Prob-
ability of occurrence)
($90,000)(0.125)
$11,250.

The real cost of custom harvesting in
this example is now estimated to be
$38,520 + 11,250 = $49,770.

At this point, the risk analysis has
changed the basic decision. The risk-ad-

justed cost of custom harvesting is now
the highest of the three alternatives. The
least expensive choice is now to purchase
used equipment. However, as noted ear-
lier, the time risk factor also may affect the
real cost of used equipment.

While the basic analysis includes
higher estimates of repair costs for used
equipment than for new, the grower
knows that repair delays may also cause
lost revenues. Reduced yield (from worms
or other such production risk) and re-
duced price (a market risk) both reduce to-
tal revenues. If such losses occur due to
breakdowns of used equipment, where
new equipment would not normally break
down, that revenue damage has to be in-
cluded in the cost of risk of used equip-
ment. In this example the grower esti-
mates that at least $4,000 worth of revenue
losses will occur due to used-equipment
downtime each year. This raises the total
risk-adjusted cost of used equipment to
$45,521 + [($4,000)1.0] = $49,521.

In this example, the effect of the timing

risk factor made purchasing new equip- - —

ment the least costly alternative. However,
the effect of the efficiency risk factor must
also be evaluated before a final decision is
reached. For instance, if owner harvesting
is estimated to be less efficient than cus-
tom work, the revenue losses from that in-
efficiency must be added to calculate a
new total cost of owning equipment. This
may or may not sway the final decision
back in favor of custom harvesting. The
key is that all risk factors must be consid-
ered.

Whereas the basic decision is derived
from observable quantities, the risk analy-
sis portion of the decision process is based
on estimates of both damages and the
probabilities of those damages occurring.
This means that the final decision is af-
fected significantly by the skill of the
grower in estimating the cost of risk for
each potential risk factor. Since this is an
inexact process, many growers may prefer
a different approach to the problem.

Instead of estimating the cost of risk to
be added to each of the three harvest alter-
natives, the risk premium can be evalu-
ated. The risk premium is simply the dif-
ference between an alternative’s basic cost
and the cost of the least expensive alterna-
tive. In the example above, the two equip-
ment purchase alternatives have a risk
premium compared to custom harvesting.
If the grower is considering the purchase
of new equipment, the annual risk pre-
mium is $48,630 - 38,520 = $10,110. This
means to justify the purchase, the grower
must believe there are at least $10,110
worth of risks associated with custom har-
vesting that he wishes to avoid. It is not
necessary to formally measure the risks, as
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suggested thus far in this section of the pa-
per; an informal assessment may be
enough to satisfy the grower. Therefore,
this risk premium evaluation process is
virtually identical to the process involved
in deciding whether or not to purchase in-
surance.

Summary and conclusions

The question of whether a walnut pro-
ducer is better off owning harvesting
equipment or custom hiring someone else
to perform the job involves analyzing
three alternate courses of action: (1) buy-
ing all new harvest equipment, (2) buying
all used harvest equipment, and (3} cus-
tom hiring the job done. Total and annual
costs of owning and operating harvest
equipment will vary depending on three
factors: acreage harvested, interest rate,
and tax rate. Cost estimates were made
here for several combinations of these fac-
tors. Interest rates and tax rates are shown
to have opposite effects on equipment
costs. Higher interest rates raise the cost of
equipment and, therefore, reduce all firms’
incentive to buy. Higher tax rates, how-
ever, reduce the after-tax cost of equip-
ment.

In comparing costs for new versus used
equipment, the general conclusion is that
used equipment costs less in nearly all
cases. The annual costs of new and used
equipment is quite close, however. This is
not surprising considering that there is an
active market for used equipment and that
the price is bid up to where the average
annual cost is almost the same as for new
equipment. Of course, the timing and
magnitude of the capital outlays is signifi-
cantly different for new and used equip-
ment and must be taken into account by
the firm.

To choose between the three alterna-
tives requires a comparison of purchase
costs with custom harvest rates. This leads
to an estimate of the break-even acreage
which is used as a decision criterion. In
general, a grower would choose to buy
equipment if their orchard is larger than
the break-even acreage, and they would
custom harvest if their operation is smaller
than the break-even size. However, two
risk factors need to be included in the deci-
sion process: the date of harvest and the
efficiency of the harvest operation. The ef-
fect of these factors may significantly alter
the “real” costs of owning versus custom
hiring harvest equipment and, therefore,
may change the decision reached by an in-
dividual grower.
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