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INTRODUCnON
Harvesting equipment must be acquired by every crop producer, but there are alternative
methods of acquisition. The question of whether an alfalfa hay producer is better off owning
harvesting equipment or custom hiring someoneelse to perform harvesting services is addressed
in this study. A fmancial analysis is presentedfor three alternatecoursesof action: (1) buy all
new harvest equipment, (3) buy all used harvest equipment, and (3) custom hire the harvest job.
Harvesting is a crucial aspect of the alfalfa production system. Unlike most crops which
are only harvested once per season,alfalfa is harvestedan averageof seven times per season
depending primarily on climatic conditions. For example, nine to ten cuttings are common in the
low desert of Southern California, while three to four cuttings are the nonn in the Intermountain
region of Northern California. Three-twine hay bales (ranging in weight from 100 to 150 pounds
depending
on the market)
are by far the
most
common
harvesting system
will be addressed
in this
paper.
- end-product in California. so only this
Alfalfa harvesting is typically a four step process,consisting of cutting, raking, baling,
and roadsiding. Alfalfa is cut with a swather on a 26 to 45 day schedule. The cutting schedule
varies depending on the time of year, geographic area. weather conditions. and the intended
market (e.g. dairy vs horse market). The next phaseof the harvesting process involves drying the
alfalfa from a moisture content of approximately 80 percent when cut. down to a moisture
content suitable for baling (approximately 16 percent or less). This curing phase typically
requires four to seven days and is primarily a function of environmental conditions. In most
areas the hay is usually raked once prior to baling to acceleratethe drying process. Usuallyone
to three days after raking, the hay has dried sufficiently and is baled when there is sufficient
moisture or dew to "re-wet" the leaves and prevent leaf loss. Mter baling, the hay is roadsided,
which simply means removing the bales from the field with a bale wagon and stacking the bales
off the field either outside or in a covered barn.

EQUIPMENT NEEDED
The analysis in this report focuses on four pieces of equipment required to harvest hay.
This "team " of equipment includes a self-propelled swather, a rake, a baler, and a balewagon. In
addition, a tractor must be available to pull the rake and baler (our survey found no one using a
self-propelled baler). Table 1 presents expected cost and performance information concerning
this equipment when purchased new or used.

To facilitate the analysis, this report considers only the two casesof a team of new
equipment and a team of used equipment (at the time of purchase). Although many hay growers
and custom harvestersown teams of equipment made up of both new and used machines, no
"mixed team" is assessedhere.
In this study, it is assumedthat all growers cut their hay seven times each year and have
an average annual yield of 8.4 tons per acre (1.2 tons per acre per cutting). These values are
representative for the four producing regions included in the study.
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Table 1: Alfalfa Hay Harvest Equipment Cos~

New:
Swather
Rake (wheel)
Balewagon

$45,000-60,000
14,000-18,000
32,000-40,000
60,000-88,000

Used:
Swather
Rake (wheel)
Baler, pull type
Balewagon

$18,000-24,000
3,000-8,000
10,000-19,000
25 ,000- 40 ,000

Baler.

pull

type

4,000-8,000
4,500-9,000
3,000-6,000
4,000-8,000
4,000
4,500
3,000
4,000

r

3.0

$1,000-3,000
1,000-1,500
2,000-3,000
1,000-1,500

2.5
5.0
3.0

$3,000-4,000
?
4,000-5,000
3,000-4,000

2.5
5.0

6 acres/hr
15 acres/hr
12 tons/hr
18 tons/hr

6
15
12
18

acres/hr
acres/hr
tons/hr
tons/hr

II Length of time held until trade-in or salvage.
2/ Repairs are based on interview

responses.

Another simplification of the analysis is to consider only the casesof growers or custom
harvesters who perform all four tasks (swathing. raking. baling. and roadsiding). The results of
the survey indicate that many growers have one or more of the harvest operations done custom
while performing the others themselves. Custom rates quoted in the interviews for various
combinations of the harvesting tasks are reported later for readerswishing to estimate the cost of
a split decision (purchase some equipment and custom hire the remainder). But first, we focus
on quantifying the purchase decision.

f

ANNUAL OWNERSHIP AND OPERA TING COSTS
The first step in this analysis is to detennine the expected total cost of owning and
operating harvest equipment.l Since there is an active market for used equipment in California.
each purchase alternative (buying new versus used) is evaluated separately. In each case. it is
assumedthat the equipment will be financed. At the time of the study. five-year loans at 11%
interest were the most common in California and. therefore. are included in the analysesbelow.
A present value analysis of the expected cost of owning harvest equipment must include
cash flows over a number of years while the expenditure for custom hiring is a single year cost.
Thus, it is not correct to take the simple average cost of ownership over the useful life of the
equipment and compare it to the custom cost Most importantly, by investing in harvest
equipment the grower is tying up money that could be generating earnings in another investment
This income foregone is the opportunity cost of the investment In addition, uncertainty and
inflation make a future dollar less valuable than today's dollar. Nominal interest rates reflect the
opportunity cost of not immediately putting money into the best alternative use, overall inflation
and investment risk.

l
.'Expected" costs are reported in this study because the data are from a survey. An individual can substitute some
of their actual data in this analysis, but other values must be forecast, such as future repair coSts, thus all results
reflect expected values which are subject to error.
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Results are expressed as an Equivalent Annual Annuity .This conceptual value represents
the average of discounted costs per year. In this study, if the uneven annual cash flows included
in the total after-tax costs of owning equipment could be lumped together and amortized over the
ten year period that equipment is assumed to be held, this is the fIXed amount of costs which
would have to be paid each year.

Factors Affecting the Cos~ of New and Used Equipment
Table 2 presentsa summary of estimates of annual costs of owning and operating new
and used harvest equipment, expressedas equivalent annual annuities. The estimates vary
depending on four factors: acreageharvested, interest rate, tax rate and the length of time
equipment is held. (Interested readerscan get the detailed report on which this paper is based by
contacting any author. The report describes all the ownership and operating costs analyzed.)

Table 2. Equivalent Annual Annuity of Purchasing New and Used Equipment

Interest
Rate (%)

New Eguil!ment
Tax Rate
15%
28%
$27,746 200

7
9
11
13

$32,350
34,593
36,872
39,183
$48,198

7
9
11
13

50,419
52,679
54,974

Used Eguil!mentTax Rate
15%
28%

33%
Acres $25,975
Harvested

Each

$73,338
75,547
77,799
80,090

Year$22,778
for 10 Years $19,424
$18,135

29,742

27,876

23,609

20,163

18,838

31,766

29,803

24,466

20,924

19,562

33,816

31,752

25,349

21,705

20,303

Year$36,602
for 10 Years $31,140

$29,040

$41,175500 Acres$38,475
Harvested

43,155
45,165
47,203

Each

40,361
42,275
44,214

37,444
38,315
39,212

$62,481
1000 Acres$58,305
Harvested

7
9
11
13

33%

64,453
66,459
68,495

Each

60,186
62,097
64,036

31,891
32,664
33,459

29,755
30,491
31,246

Year
$60,206
for 10 Years$51,145

$47,659

61,074
61,973
62,902

51,919
52,720
53,543

48,398
49,161
49,944

1000 Acres Harvested Each Year for 5 Years -.
7
9
11
13

$80,764
83,038
85,320
87,609

$68,852
70,886
72,920
74,954

$64,270
66,212
68,150
70,086

$62,238
63,268
64,304
65,344

$52,891
53,804
54,719
55,635

$49,296
50,164
51,032
51,900

The acreagesreported in Table 2 represent three scalesof operation across the range
which can be handled by a single equipment team, ignoring agronomic constraints. With the
harvesting capacities reported in Table 1, a single team of equipment could cover as much as
seven cuttings of 2000 acresof alfalfa hay during the year-long harvest period usual to
California. However, constraints placed on the timing of harvest operations due to weather
conditions (e.g. dew for baling or raking) reduce the number of acresthat can be harvested with
one team of equipment. Hence, one could realistically harvest about 1,000 acres with one team
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of equipment (two balers would be neededin areaswith shorter baling windows).2 An operation
of 500 acres would use the new equipment's expected number of productive hours over the 10 to
20-year life span that manufacturers claim for their machines. Operations of 200 acres are
common in California when hay is planted as a rotation crop. The effect of acreageon costs of
both new and used equipment is quite apparentin Table 2: total costs increase, but costs per acre
decreasewith increasing acreage. Clearly, being able to spread fiXed ownership costs over more
acreage is an advantageof large growers.

r

Interest rates and tax rates have opposite effects on equipment costs. As would be
expected, interest rates and equipment costs change in the same direction. An increase in
interest rates raises the cost of equipment and, theretore, reducesall firms' incentive to buy.
Income tax rates, on the other hand, reduce the after-tax cost of equipment. This appearsto
indicate that more profitable firms (if they have tax rates higher than less profitable firms) are
more likely to buy equipment than are less profitable firms which harvest the same number of
acres. This also meansthat equipment purchasesmay be more likely when alfalfa hay market
prices improve, thus improving industry profitability. Of course, taxes also decreasethe after tax
cost of custom hiring, so no conclusion about the effects of taxes can be reachedat this point in
the analysis.
The length of time that equipment is kept before being replaced has some effect on
annual costs. The interviews revealed that many growers keep equipment for less than ten years.
Table 2, therefore, presentsresults for a five-year holding period which can be compared with
results from the ten-year period used throughout the analysis. As is apparentin the bottom two
sections of results in the table, shorter holding periods raise annual costs slightly. For operations
of 1000 acres, the difference in annual annuities is approximately $5,000 to $6,000 for new
equipment and $1,000 to $2,000 for used equipment. The reasonfor this result is that shorter
holding periods have offsetting costs; averageownership costs increase,but average operating
costs decreasedue, primarily, to lower repair costs. In other words, over the life of equipment,
the replacement decision involves the tradeoff between depreciation and repair costs. This is true
for smaller acreageoperations as well.

f

The Cos~ or Backup Equipment
Although 1000 or more acres could be harvested with a single team of equipment, many
growers own additional pieces of equipment. Some growers facing agronomic constraints buy
multiple pieces of equipment to enable them to operate within a narrow harvest "window". Other
growers simply want extra machines as a "backup" in case of downtime.

The decision to purchaseadditional machinery raises the total and per acre costs of
owning new or used equipment. As an example, Table 3 presentsestimatesof total annual
harvest costs for a grower with 500 acresunder different equipment capacities. The left column
showing the costs of owning one of each type of harvest equipment is the basecasefrom Table
2. In each column to the right of that case,a single piece of equipment is added to show how
total annual costs increase. The amount of increasebetween columns equals the equivalent
annual annuity of the cash ownership costs of the additional machine. Total operating costs do
not change between columns becausethe sameacreageis being harvestedin each case,even
though the acreageis being split up acrosstwo machines. Clearly, owning backup equipment
raises harvest costs significantly.

2

Most growers would prefer to have two swathers, two rakes. two balers, and one balewagon per 1,000 acres.
This provides greater flexibility,
time for equipment repairs.

the harvester is not forced to adhere to as exact a schedule, and allows some
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Table 3: The Annual Cash Costs of Backup Equipment (for 500 acres)*

Swather
Rake
Baler
Balewagon
Total After- Tax Cost
of Equipment Per Year

Swather
Rake
Baler
Balewagon
Total After- Tax Cost
of Equipment Per Year

1
1

2

1
2
1

1
$45,165

2

$51.516

1
1
2
1

1
1
1
1

$35,229

$32,664

Assuming 11% interest rates and a 28% tax bracket
tractor are included.

The costs are the equivalent

$60,721

2
1
2
1
$38,944

annual annuity.

2
2
2
1

$63,551

2
2
2
1
$39,917

The costs of owning

a

Comparing entries in Tables 2 and 3 for new versus used equipment. the general
conclusion which can be reachedis that used equipment costs less in all cases. It is noted in
Table 2, however, that as interest rates decline the amount of the cost difference between new
and used equipment declines also. Yet, evaluation of the two purchasealternatives requires a
comparison of costs with custom harvest rates.
CUSTOM

RA

TES

Custom rates for harvesting alfalfa hay are contracted on a varied basis. As shown in
Table 4, custom operators in the different producing regions offer different options to growers at
rates which can vary widely acrossthe state. In some regions each of the four harvesting tasks
can be custom hired separatelyor in packagedeals. In other regions, only roadsiding is offered
separately while package deals are the norm for swathing, raking and baling. In the high desert,
where there are many absenteegrowers, custom operatorsoffer packagedeals including
irrigation managementand marketing the hay after harvest. Custom rates are normally quoted by
the acre for swathing and raking and by the bale or ton for baling and roadsiding. Custom
operators generally charge the samerate per ton regardlessof total acreage,and sometimes
charge for a minimum of one ton per acre per cutting.
The survey responsesreported in Table 4 indicate that custom rates in the high desert are
higher than those in the three valleys, which have very similar rates. The lowest reported total
annual gross cost (with an annual yield of 8.4 tons) per acre in the high desert is approximately
$235. The after-tax cost per acre is found to be approximately $200, $169 and $158,
respectively, for the 15%, 28% and 33% tax brackets. For the Imperial Valley, San Joaquin
Valley and SacramentoValley, respectively, the lowest gross rates per acre are $192, $193 and
$193 (assuming the same yield). The 28% tax bracket rates for the valleys are, respectively,
$138, $139 and $139.

59

Table 4: Custom Rates for Alfalfa Hay Harvest
Imperial
Valley

Swath

$8.50/acre

High
Desert

San Joaquin
Valley

$9.00/acre

Sacramento
Valley

r

$7.00/acre
6.00/ton

3.50/acre

3.50/acre

3.00/acre
3.00/ton

Roadside

O.61/bale

1.00/bale

O.22/bale

O.30/bale
O.25/bale

9.75/ton
12.00/ton
4.00/ton
3.70/ton

$4.50/ton

Swath, rake, bale
Swath and rake
Bale and roadside

23.00/ton
12.00/acre

0. 80/bale

Swath, rake, bale,
and roadside

23.00/ton
25.00/ton

Swath. rake. bale.
roadside. ilTigation
management /1 ,sell

30.00/ton

Swath, rake, bale,
roadside, sell

28.00/ton
30.00/ton

I1

In this case, irrigation
too wet or too dry .

23.00/ton
24.00/ton

f

management

means moving irrigation

equipment

and monitoring

moisture

so that the cutting is not

The total custom charge a grower would pay is calculated by multiplying the total acreage
by the custom rate per acre. For example, a San Joaquin Valley grower in the 28% tax bracket
with 500 acres yielding 8.4 tons annually would face a total after-tax. custom charge of about
$69,500 ($139/acre X 500 acres).

Comparing the results in Table 2 to the custom chargesfor any grower with rates and
acreagescorresponding to those in the table, it becomesclear that custom harvesting is the best
alternative for growers on small acreages(100 to 300) but owning used equipment is the best
choice on mid-to-large sized operations regardlessof the interest rate or tax rate. The acreageat
which the rankings of the three alternatives changesunder various sets of assumptions is
discussedin the next section.
BREAKEVEN ACREAGE
The breakeven acreageis the operation size for which the average total annual after-tax
ownership (fixed) costs and operating (variable) costs for equipment is the same as the after-tax
cost of custom hiring. The breakeven acreageis 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 breakeven acreage.
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\

breakeven

acreage

= (after-tax

custom

average after-tax
ownership
cos~
rate per acre -after-tax
operaung

cost

per acre)

Figure 1 is a graphic representation of the breakeven concept The top curve is the total
cost per acre to own and operate new equipment The bottom curve is the total cost per acre to
own and operate used equipment Notice that the per acre cost decreases quickly for operations
under 400 acres but that above 600 acres the curves smooth out indicating that the costs per acre
are not decreasing much beyond this size. The horizontal line across the graph is the per acre
custom charge at the assumed annual yield of 8.4 tons per acre. The points where the curves
showing the cost of ownership intersect the line showing the custom charge are the breakeven
acreages for the relevant type of equipment

Figure

1: Cost of Owning

Breakeven Acreage.

vs. Custom

Hire

San Joaquin Valley

Acres
Assumptions:

8.4 ton/acre

yield.

, , % interest

and

28%

tax bracket

A preliminary decision could be reached from the results in Figure I. For example,
alfalfa hay producer in the San Joaquin Valley facing 11% interest rates on loans would always
choose to buy used, rather than new, equipment but only if they had about 110 acres or more to
harvest. 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 conditions, as described next.
RISK FACTOR

ANAL YSIS

The preliminary analysis perfonned thus far has assumed that the quantity and quality of
alfalfa hay harvested does not depend on the selected alternative (ownership of either new or
used equipment or custom hiring). Yet. there are some risks involved 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.
6

The Risks in Harvesting
The first risk factor to be considered is the timing of cuttings (the "cutting schedule"). It
is a popularly held belief that owning harvest equipment allows for greater flexibility in the
timing of operations. Since moisture content and cutting frequency are important determinants
of the quality of alfalfa hay, control over harvest timing can be very valuable. For example,
when asked why he owns his equipment, a grower producing top quality hay for dairy and horse
markets responded: '.1used to use custom harvest, but the quality wasn't as good and it didn't sell
as well." This comment reflects the perception of a problem associatedwith the difficulty of
getting a defmite time commitment from custom operators. Timing may affect both the quality
and quantity of hay harvested,especially if the interval betweencuttings is too long causing the
nutritional quality of hay to decline. Reductions in either quality or quantity will decreasea
grower's net revenue, effectively raising the cost of (custom) harvesting. Therefore. this "timing
risk" factor is considered as an incentive to buy equipment for acreagessmaller than the
calculated breakeven levels, and to consider new equipment rather than used (to avoid repair
delays).

r

The second factor, called "efficiency risk", is viewed as an incentive to custom harvest. It
concerns the efficiency of the harvest operation. In general, a custom operator may be more
skilled at operating specialized ~uipment and may move through the field more efficiently. The
fixed price per ton for baling and roadsiding servesas an incentive for the custom operator to
harvest quickly. For this reason,custom operatorswill try to minimize equipment downtime.
An owner operator may not be as experiencedin repairing the specialized harvest ~uipment,
thus requiring more time to resumework and risking revenue lossesas discussedpreviously. It
was noted during the interviews that custom operators typically buy new ~uipment to reduce
time and money spent on repairs. Also, custom operators often keep excessequipment capacity
and salvage early becausethey "just can't afford the downtime."

t

Risk Analysis
After the preliminary analysis indicates which of the three alternatives is the least costly
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 "least cost" alternative. For some
growers, this may be a rational decision once the risk factors are considered.
To illustrate risk analysis, the caseof a San Joaquin Valley grower with 500 acreswho
pays 11 percent interest and who is in the 28 percent marginal tax bracket is presentedas an
example. For this grower, the preliminary analysis showed that the total annual cost of
purchasing a single team of new equipment is $45,165, the annual cost of purchasing used
equipment is $32,664, and custom costs total $69,500 per year. The preliminary decision for this
grower is to buy used equipment. However, the grower is aware of the costs associatedwith the
two risk factors identified above and wishes to incorporate them into his analysis.
The efficiency risk factor may raise the real cost of owning equipment In this example,
the preliminary financial analysis includes higher estimatesof repair costs for used equipment
than for new, yet the grower knows that repair delays may also cause lost revenuesthat would
not be incurred with custom harvesting becausecustom operatorsoften have extra machines
available. Reduced quality, reduced quantity, and reduced price all reduce total revenues. If
such losses occur due to breakdowns of used equipment and, to a lesser extent. new equipment,
revenue damagehas to be included in the "cost of risk" of owning equipment If, for example.
the grower estimates that potential damagecan include an averageprice reduction of $5 per ton
and a 10% yield reduction due to repair delays for used equipment. the estimated annual cost of
that used equipment must be raised by the cost of this risk factor, calculated3 as

3

The total potential damage includes the price reduction ($5/t x 8.4/t/ac x 500 acres = $21,000) plus the yield
reduction

(0.1 x 8.4/t/ac x 500 acres x $100/t = $42,000).

These estimates of price and yield losses are, of course,
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Cost of Risk

= (Damage) x (probability
= ($63,000)(.6)
= $37,800.

of occurrence)

This indicates that with a probability of 60 percent, used-equipment downtime will cause revenue
reductions totaling $37 ,800 each year. This raises the total risk-adjusted cost of used equipment
to $32,664 + [($63,000).6] = $70,464 per year. The grower may also expect repair delays for
new equipment to cause these revenue losses in 40 percent of the years it is operated, giving that
alternative a cost of efficiency risk totalling $25,200 per year and a total cost of $45,165 +
[($63,000).4)] = $70,365.

At this point, the risk analysis has changed the preliminary decision. The risk-adjusted
cost of purchasing used equipment ($70,464) is now the highest of the three alternatives. The
least expensive choice is now to custom harvest (costing $69,500). However, as noted earlier,
the timing risk factor may affect the real cost of custom harvesting.
The risk factor concerning the timing of cuttings adds to the cost of custom harvesting.
Since it is assumedthat the grower would harvest at virtually the best time considering
production and marketing conditions, if he had the equipment to do so, any variation from that
harvest time which reducestotal revenuescollected from the crop is a "cost of risk" inherent in
custom harvesting.4 In this example, the grower expects-tosuffer the samelevel of damage
(revenue loss) as described above for used equipment if the custom operator does not harvest at
the optimal time. The grower estimatesthat such suboptimal timing is likely to occur only once
every 30 cuttings. Therefore, the estimated cost of custom harvesting needsto be raised by the
cost of this risk factor, calculated as ($63,000)(1/30) = $2100. The real cost of custom
harvesting in this example is now estimated to be $69,500 + 2100 = $71.600.
In this example, the effect of the timing risk factor elevated the option of purchasing new
equipment to be the least cost alternative. The effects of other factors mayor may not sway the
fmal decision back in favor of buying used equipment or custom harvesting. The key is that all
risk factors must be considered.
Whereas the preliminary decision is derived from observablequantities, the risk analysis
portion of the decision processis basedon estimatesof both damagesand the probabilities of
those damagesoccurring. This means that the final decision is affected 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 approachto the problem.
Instead of estimating the cost of risk to be addedto each of the three harvest alternatives,
the risk premium can be evaluated. The risk premium 5 in this study is simply the difference
between an alternative's expected unadjustedfinancial cost and the expectedcost of the least
expensive alternative. In the example above, the alternatives of purchasing new equipment and
custom harvesting both have a risk premium compared to purchasing usedequipment. If the
grower is considering the purchaseof new equipment, the annual risk premium is $45,165 32,664 = $12,50 I. This meansto justify the purchase,the grower must believe there are at least
$12,501 worth of risks associatedwith purchasing used equipment that he wishes to avoid. It is
not necessaryto formally measurethe risks, as suggestedthus far in this section of the paper, an
informal assessmentmay be enough to satisfy the grower. Therefore, this risk premium
only forecasts which are based on the grower's experience; other growers may expect much lower damage
4

potential.
Another risk associated with custom hiring is the inflexibility

5

own harvesting can shift the harvest date to avoid inclement weather or to accommodate irrigation scheduling or
other cultural operations. This is more difficult when the grower has his fields custom harvested.
In the finance literature, a risk premium is an amount an investor (like an insurance company) receives for

of the schedule. For example, a grower doing his

accepting some risk. In this study, the term refers to an amount a grower pays to eliminate some risk. thus il is
similar to an insurance premium paid by an insurance policyholder.
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evaluation process is similar to the process invoived in deciding whether or not to purchase
insurance.

ADDInONAL

RESTRICTIONS

AND CONSmERA nONS IN PURCHASE DECISIONS

(

A grower who is considering which equipment acquisition alternative to choose may face
additional restrictions ignored thus far in the analysis. Mter perfonning the preliminary financial
analysis and adjusting the results for costs of risk, a grower may be restricted from purchasing
equipment due to constraints on his borrowing capacity and/or the opportunity costs of owning
hay harvesting equipment, as explained below.
The total cost of purchasing new or used equipment may exceed a grower's borrowing
capacity and, as a consequence, he cannot get the needed loan. First, the down payment required
for most purchases is significant, $62,000 for new equipment and $23,375 for used equipment,
and many growers may not have it in cash reserves. Second, the amount of the loan ($136,500
for new equipment) may raise a grower's total indebtedness beyond leyels desired by lenders,
causing them to approve only a smaller amount or deny the loan entirely.

There' are significant opportunity costs of owning hay harvesting equipment. One
mentioned often in the interviews is the time required to perform harvest tasks. A grower who
believes it is easier and cheaper to custom harvest said: "You are out there all day and all night
eight months out of the year. It is a headacheand it just does not pay." Harvesting hay may
prevent a grower from attending to other crops in his rotation, thus risking reduced revenues
from those enterprises. Also, if hay is a rotation crop only, hay harvesting equipment may sit
idle or be under-utilized in some years, raising the real cost per year. Therefore. even if a grower
has the borrowing capacity to buy the equipment. opportunity costs of ownership may make
custom harvesting a better financial decision.
SUMMARY AND CONCLUSIONS
The question of whether an alfalfa hay producer is better off owning harvesting
equipment or custom hiring someoneelse to perform the job involves analyzing three alternate
courses of action: (I) buy all new harvest equipment. (2) buy all used harvest equipment, and (3)
custom hire the job done. Total and annual expected costs of owning and operating harvest
equipment will vary depending on three factors: acreageharvested, interest rate, and tax rate.
Cost estimates were made here for several combinations of these factors. 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, however, reduce
the after-tax cost of equipment.
In comparing expected costs for new versus used equipment, the general conclusion is
that used equipment costs less in all cases. This is not surprising considering that there is a thin,
although active, market for used equipment in California. Of course, the timing and magnitude
of the capital outlays is significantly different for new and used equipment and must be taken
into account by the finn.
To choose between the three alternatives requires a comparison of expected purchase
costs with custom harvest rates. This leads to an estimate of the breakeven acreage which is used
as a decision criterion. In general, a grower would choose to buy equipment if his operation is
larger than the breakeven acreage, and would custom harvest if his operation is smaller than the
breakeven size. However, two risk factors need to be included in the decision process: the timing
of cuttings and the efficiency of the harvest operation. Also, some growers may face financial
constraints. The affect 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.

There is clearly no "best" harvesting option for all fanns producing alfalfa. The choice
may be different depending on the scale of the operation, the diversity of the fann, and the
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relative importance of alfalfa in the farming enterprise. Custom harvesting is probably the best
option for small farms where the alfalfa acreagefalls below the breakeven acreagefor owning
equipment. Custom harvesting may be the best approach for diverse farming operations where
alfalfa acreagefluctuates considerably from year to year. Alfalfa harvesting requires a
substantial time commitment and the grower's time may be better spent on other more profitable
commodities. Owning new equipment may be the best option for custom harvesters or large
operations that becauseof rigid scheduling constraints simply cannot afford the downtime that
can be associatedwith older equipment Used equipment is probably the best option for
medium-sized alfalfa operations where alfalfa plays a prominent role in the farm operation and
the grower has the time and expertise to make repairs, or has replacement equipment to use
during periods of equipment downtime. While there is obviously no single best choice for all
alfalfa operations, this analysis provides a baseline guide to evaluate the different alternatives.
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