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Costs of Operating Various Sizes and Types
of Tractors in Marion County, Oregon

WARREN J. GREEN and D. CURTIS MUMFORD

Introduction

The objectives of this study were
(1) to determine the total cost of oper-
ating various sizes and types of trac-
tors; (2) to determine the relative i-
portance of the several items of cost;
and (3) to study ways and means of
reducing the costs of tractor operation.

Data for this analysis came from
personal interviews with farmers in
connection with a detailed cost study in
Marion County in 1958.1 Records were
obtained from 419 farms randomly
selected. The farms ranged in size
from 5 to 743 acres, and for the most
part they were diversified farms. With
few exceptions, each farm grew at least
one grain and one forage crop, along
with a seed, vegetable, tree fruit, small
fruit, or specialty crop, or some com-
bination of the five latter crops.

For the current study, the original
information for each of 495 individual
tractors was punched on IBM cards.
See Appendix Table 1 for type of in-
formation included on tractor code card.

Description of tractors
The 495 tractors included in the cost

analysis were classified into 10 groups
based on size (maximum drawbar

Sydney Carter James, "Techniques for
Characterizing Oregon Soils for Agricul-
tural Purposes in Terms of Physical and
Economic Productivities," Ph.D. thesis, Cor-
vallis, Oregon State University, 1961.

horsepower), fuel (gasoline or diesel),
and type (wheel or crawler). See Table
1 and Appendix Figure 1. Gasoline-
burning wheel tractors2 were the most
common type in this study. The size of
tractors studied varied all the way
from a rating of 9 to 65 MDHP (max-
imum drawbar horsepower). With re-
spect to age, 86% of the tractors at
the time of the study were between a
few months old and 13 years old, with
an average age of approximately nine
years. A few older tractors were still
in use. In fact, there were 15 machines
that were over 20 years of age, with
one tractor listed as being 30 years old.

Tractor power related to size of farm
In general, as the farms got larger

there was a significant increase in total
tractor power available (Figure 1).
This was accomplished by adding ad-
clitional tractors and/or larger tractors.
The analysis showed an increase of 14
MDHP for each additional 100 acres
in farm size tip to 750 acres. In other
words, potential tractor power per
farm as measured by maximum draw-
bar horsepower increased at a con-
sistent rate as farm size increased up
to 750 acres.

2 Hereinafter, gasoline-burning wheel trac-
tors are frequently spoken of as "gas wheel"
tractors.
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Table 1. Tractor groupings used in cost analysis

Maximum drawbar horsepower rating.
Estimated number of plow bottoms that can he pulled by tractors of speciSe MDHP groups.

Extent of horsepower use
As a general rule the larger tractors

were used more hours during the year
than smaller tractors. This was true
both within the wheel type group and
the crawler type group. However, the
question can be raised as to how much
each horsepower of the tractor was
used when comparing large tractors
with smaller ones. Analysis showed
that the hours of use per horsepower
in the case of large tractors was con-
siderably less than the hours of use
per horsepower in the case of smaller
tractors. A simple example will show
what is meant in this regard. Suppose
a 30 MDHP tractor is used 300 hours
during the year. This would amount to
10 hours per horsepower. Now sup-
pose a 50 MDHP tractor is used 400
hours. This would amount to 8 hours
per horsepower. In other words, the
larger and more powerful tractor
worked more actual hours during the
year, but each horsepower was used
less in the case of the larger tractor
compared with the smaller one. Figure
2 illustrates for both the wheel and
crawler type tractors the extent of use
per horsepower as it was related to

Total MDH P
per farm

Farm Size ( Hundreds of Crop Acres)

Figure 1. The relationship between farm size
and total potential tractor horsepower per farm.

Hours of use
per horsepower

Gas wheel
30- Deise/ crawler

20

10-
I I I I I

0 0 20 30 40 50 60

Tractor Size (MDHPI

Figure 2. Larger tractors were used more hours
per year, but each horsepower was used less.

Size of group Fuel Type

No. of No. of
MDHP' plows5 tractors Gasoline Diesel Wheel Crawler

Underli 1 22 X X
11-20 1-2 108 N X
21-30 2-3 123 N N
21-30 2-3 15 X X
21-30 2-3 17 N X
31-40 3-4 125 N N
31-40 3-4 41 N X
31-40 3-4 10 N X
Over4O 4+ 24 N X
Over 40 4+ 10 N x
TyrAr. 495 417 78 412 83



size of tractor in the study. It would
therefore appear as a general proposi-
tion that each "horsepower" in the case
of small tractors in this study was
worked more hours than each "horse-
power" of the larger tractors. Note

The Cost

In this economic study of 495 trac-
tors, costs were divided into two
groupsoperating costs and fixed
costs. Operating costs include fuel, re-
pairs, grease and oil, and service labor.
These costs, on an annual basis, in-
crease with the amount of tractor
work done during the year. For this
reason they are often referred to as
variable costs. They represent the
value of resources used as the produc-
tion process is carried forward during
a given time period.

Fixed costs include depreciation, in-
surance, taxes, housing, and interest
on the investment. On an annual basis,
fixed costs remain essentially constant
whether a tractor is used a thousand
hours or stands idle.3

There is a rather unique distinction
between annual fixed and operating
costs, and hourly fixed and operating
costs. On a yearly basis, fixed costs re-
main constant regardless of the num-
ber of hours a tractor is used, while
annual operating or variable costs in-
crease with tractor use. However, on
an hourly basis, fixed costs decrease
with tractor use, whereas operating
costs remain relatively constant even

It is recognized that to put all of the
depreciation into fixed costs is somewhat ar-
bitrary because a portion of the annual de-
preciation could rightfully he classed as an
operating or variable cost directly related to
use. However, there was no satisfactory way
of separating the "age or obsolescence" por-
tion from the "use" portion of the deprecia-
tion and, therefore, all of the depreciation
was put into the fixed cost category.

also from Figure 2 that between 25
and 50 MDHP, a horsepower for a
given size diesel crawler tractor was
used more hours than a horsepower
for a similar size gasoline wheel trac-
tor.

Analysis
though the tractor is used an increas-
ing number of hours. Thus, the cost of
those items defined as fixed costs will
decrease with hours of tractor use
when computed on an hourly basis. On
the other hand, the cost of those items
defined as operating or variable costs
is relatively constant when computed
on an hourly basis, provided the trac-
tor is pulling similar loads.

Operating costs per hour
Operating or variable costs increased

with tractor size for both gasoline
wheel and diesel crawler tractors.4 The
various items of cost are shown in
Table 2. In comparing a particular
tractor size, hourly operating costs
were greater for a diesel crawler than
for a gasoline wheel tractor. It is of
interest to note that within the same
size group of tractors, repair costs
were considerably higher for diesel
crawlers than for the gasoline wheel
tractors although fuel costs were less.
It should be remembered that the pres-
ent discussion is concerned only with
operating costs. As such, it does not
refer to total costs which include fixed
as well as operating costs. Therefore,
a decision as to whether a gasoline
wheel or a diesel crawler tractor is the
more economical source of power needs

It is recognized that operating costs per
hotir will be influenced by the size of the
load. In this study, however, it was not pos-
sible, with reference to a particular tractor,
to differentiate one hour of work from an-
other.
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Table 2. Basic tractor data, including operating costs in cents per hour (oil, grease, service labor, repairs, and
fuel) for various sizes, types, and fuel groups (495 tractors, Marion County, Oregon 1958)

The average net price of gasoline fuel was 19.9 cents per gallon, and the average net price of diesel fuel was 15.7 cents per gallon.

Size

Fuel
Item Kind

Tractor size, fuel, and kind

Under 11 11-20 21-30 21-30 21-30 31-40 31-40 31-40 Over 40 Over 40

Gas
Wheel

Gas
Wheel

Gas
Wheel

Gas
Crawler

Diesel
Crawler

Gas
Wheel

Diesel
Wheel

Diesel
Crawler

Gas
Wheel

Diesel
Crawler

No. of tractors 22 108 123 15 17 125 10 41 24 10
Avg. horsepower MDHP 9 17.18 24.99 25.73 25.12 36.01 36.70 33.80 45.75 51.60
Age of tractor, years 10 11.5 8.2 16.1 14.7 7.2 6.5 10.5 5.8 6.5
Average value, dollars $603. 656. 906. 1,014. 1,045. 1,447. 2,127. 2,293. 1,998. 4,370.
Season's use, hours 219 376 509 320 497 540 684 606 492 699
Gallons fuel per hour .96 1.39 1.86 2.34 1.98 2.42 2.04 2.15 3.12 3.05

(Cents per hour)
Operating costs

Repairs 10.1 6.5 7.8 18.0 17.6 6.3 14.5 17.2 9.8 25.0
Fuel 19.6 29.0 36.5 46.3 31.2 48.4 30.9 35.1 60.5 44.7
Service labor 4.0 3.9 3.8 4.6 6.4 4.3 3.7 6.5 3.5 4.5
Grease and oil 3.2 3.3 3.3 5.1 5.8 4.1 3.9 6.6 3.8 8.7

TOTAL OPERATING COST
PER HOUR 36.9 42.7 51.4 74.0 61.0 63.1 53.0 65.4 77.6 82.9



to wait until total hourly costs are con-
siclered, which include fixed costs. The
latter is influenced greatly by the num-
ber of hours the tractor was used dur-
ing the year. More will be said later
about the comparison between gaso-
line wheel and diesel crawler tractors.

Fixed costs per hour

Fixed costs increased with tractor
size for both gasoline wheel and diesel
crawler tractors. Appendix Table 3
presents a detailed listing of the sev-
eral items of fixed cost per hour of use
based on the number of hours each
group of tractors was used annually in
this study. Total fixed costs for the
entire year are also shown. Deprecia-
tion and interest on investment were
the more important items of fixed
costs.

Table 3 presents the estimated fixed
costs per hour of use for the several
size and type groups of tractors found
in this study. As mentioned previously,
the fixed costs per hour are dependent
to a large degree upon the annual hours
of use. This is clearly shown in Table
3.

Estimating the total cost per hour

In calculating potential costs and re-
turns for different crop enterprises
within the same farm business, one of
the costs most probably will be the
cost of tractor power. For quick ref-
erence in the budgeting process, it is
helpful to have estimates available in-
dicati.ng probable costs per hour, espe-
cially where different crop enterprises
and/or different operations require dif-
ferent sized tractors. Also, in analyzing
the efficiency of tractor power use on a
particular farm, it is often possible to
discover a strong or a weak spot in the
farm organization by calculating total
costs per hour and comparing same
with estimates shown in this report.

Depending upon the situation, total
costs per hour on the one hand, or
total variable costs per hour on the
other, will be the more relevant.

Based on the findings of this study,
it is possible to calculate total hourly
costs for different sizes and types of
tractors as follows: By using the ap-
proximate hourly operating costs for a
particular tractor, as estimated in
Table 2, and adding to it an estimated
fixed cost per hour based on an as-
sumed number of annual hours of use
(Table 3), a totol estimated cost per
hour can be constructed which should
be representative of average condi-
tions in the Willamette Valley and
other similarly diversified areas. For
example, let us assume that we wish to
calculate an estimated total cost figure,
per hour, for the operation of a 35
MDHP diesel crawler tractor that is
going to be used 90 ten-hour days a
year. From Table 2, in the 31-40
MDHP column, we get a figure of 65.4
cents as an estimate of the operating
cost per hour. Next, from Table 3, in
the 900-hour column we find an esti-
mated fixed cost of 45 cents per hour
for a diesel crawler in the 31-40
MDHP group. By adding the operat-
ng cost of 65.4 cents to the fixed cost

of 45 cents we obtain a total estimated
cost of $1.10 per hour of use for the
35 MDHP diesel crawler tractor being
used 900 hours annually. By contrast,
if we assume an annual use of only
200 hours, then the estimated total
cost per hour of use would be $2.19
(65.4 cents plus $1.54).

Appendix Table 2 shows the estimated
total hourly costs of operating the various
size and type groups of tractors in this study,
each being used the number of annual hours
as indicated in the table. Note that the g-
tire for this same diesel crawler group of
tractors (31-40 MDHP) is $134 per hour
based on the 606 hours of actual average use
in the study.
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Table 3. Estimated fixed costs in dollars per hour in the operation of various sizes and types of tractors for
annual uses from 100 to 1,000 hours (495 tractors, Marion County, Oregon, 1958)

- . indicates there was insufficient information to determine the Cost per hour.

100 200 300 400

Hours per year

500 -- 600 700 - 800 900 1,000

Size and type - (Dollars per hour) - - -

Gas wheel
Under 11 1.01 0.54 0.31 0.19
11-20 1.06 0.79 0.57 0.38 0.28 0.18 0.18 0.17 0.17 0.17
21-30 0.93 0.76 0.61 0.48 0.37 0.30 0.24 0.21 0.19
31-40 0.95 0.82 0.71 0.61 0.53 0.47 0.42 0.39 0.37
Over 40 1.28 1.08 0.90 0.75 0.62 0.54 0.48 0.44 0.43

Diesel crawler
21-30 0.61 0.53 0.46 0.40 0.35 0.31

31-40 1,54 1.29 1.17 0.88 0.73 0.60 0.51 0.45 0.41
Over 40 1.71 1.13 0.79 0.60 0.46 0.33

Gas crawler
21-30 1.29 1.22 0.77 0.57



Total hourly tractor costs
Gasoline wheel tractors:
Estimated total costs per hour for

each of five different size groups of
gasoline wheel tractors are shown in
Figure 3. As the size of the tractor in-
creases, assuming the same number of
hours of annual use, so does the cost
per hour. However, in each size group
the cost per hour decreases as the hours
of annual use increase from 100 to
1,000 hours.

As indicated previously, the hours
of annual use are very important in in-
fluencing the total hourly cost of op-
erating a tractor. In fact, the estimated
total cost of operating a tractor in the
smallest size group (under 11 MDHP)
per hour when the tractor is used only
100 hours during the year is higher
than the estimated total cost of operat-
ing the largest size tractor (over 40
MDHP) per hour when such a tractor
is used 1,000 hours during the year

Cast per hour
'2.0O -

80 -

60

.40

.20

.00

.80

.60

0

Under II

100 200 300 400 500 600

(Figure 3). The same information for
various sizes of gasoline wheel trac-
tors also is shown in Table 4.

Referring again to Figure 3, it is of
interest to note that the slope of all the
cost curves is quite similar and that
the cost curves for the larger tractors
are always above those for the smaller
tractors. This suggests, assuming the
same number of annual hours of use
for each tractor, that it is usually more
economical to use a smaller tractor if
the smaller tractor will do the job.

Diesel crawler tractors:
Figure 4 presents a picture of the

estimated total costs per hour for each
of three size groups of diesel crawler
tractors as these costs are related to
annual hours of use up to 1,000 hours.
As was the case with gasoline wheel
tractors, assuming the same number of
hours of annual use, the total cost per
hour increases as the size of the tractor
increases. Also, as was the case with

Over 40 MDHP

Hours of Use

±

31 - 40

800 900 1000

Figure 3. Estimated total costs per hour for gasoline wheel tractors increase with size of tractor
(MDHP), and decrease with hours of annual use.
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Table 4. Estimated total cost in dollars per hour in the operation of vari-
ous sizes of gasoline wheel tractors for annual uses from 100 to 1,000 hours

- - - indicates there was insufficient information available to determine the cost per hour.

gasoline wheel tractors, the estimated
total costs per hour decrease as the
total number of annual hours of use
increases from 200 to 1,000 hours.

The slope of the cost curve for the
21-30. MDHP diesel crawler tractor
group decreases at a relatively more
gradual rate compared with the other
two cost curves (Figure 4). Assuming
a farm operator has a tractor in the
21-30 MDHP group and also one in

Cost per hour

'2.40

10

2.20

2.00

.80

1.60

.40

.20

1.00

.80

0.66
0.99
1.23
1.53

0.61 0.61
0.88 0.81
1.15 1.09
1.41 1.32

either of the two larger groups, it usu-
ally will be to his advantage to use the
smaller tractor, which is less expen-
sive to operate, if it can handle the job.
He should, of course, use the larger
tractor when the smaller one will not
pull the load satisfactorily and/or when
rush work demands the use of a larger
tractor. On a "whole farm" basis the
total cost per hour-one size tractor
compared with another-is not rele-

21- 30

0.60 0.60
0.75 0.72
1.04 1.01
1.26 1.22

Over 40 MDHP

0.60
0.70
0.99
1.21

100 200 300 400 500 600 700 800 900 000

Hours of Use

Figure 4. Estimated total costs per hour for diesel crawler tractors increase with size of tractor
(MDHP), and decrease with hours of annual use.

Hours per
year 100 200 300 400

Size group

Under 11 1.38 0.91 0.68 0.55
11-20 1.49 1.22 1.00 0.81
21-30 1.44 1.27 1.12
31-40 1.57 1.44 1.33
Over 40 2.06 1.86 1.68

500 600 700 800 900 1,000

Dollars per hour



vant except to show that the total cost
per hour for the large tractor, for ex-
ample, is perhaps so high compared
to the total cost per hour of the smaller
tractor that it might suggest the possi-
bility of eliminating the larger tractor
(if some other enterprise equally re-
munerative could be substituted there-
for) or the possibility of hiring some-
one else to do the heavy work.

The cost curve for the over-40-
MDHP tractor group indicates that
total hourly costs decrease more rap-
idly up to 1,000 hours of use than
costs for any other tractor group in
this study. Along with the higher rela-
tive position of the over-40-MDHP
diesel crawler cost curve, compared to
the other seven cost curves, this sug-
gests that a farmer needs to have some-
thing like 1,000 hours of heavy tractor
work annually to justify the ownership
of a tractor of this size and type.

Gasoline wheel vs. diesel crawler:
It is recognized that there are physi-

cal conditions of soil and weather that
often help to dictate the adaptability of
certain types of tractors to certain
types of jobs. This discussion, how-
ever, will be limited to cost of opera-
tion aspects of a comparison between
gasoline wheel and diesel crawler trac-
tors.

As mentioned previously, fuel is the
big item in the operation of gasoline
wheel tractors, whereas the cost of re-
pairs is much more important in the
case of diesel crawler tractors. Figures
5 and 6 show the various items of op-
eratidig and fixed costs on a percentage
basis. Figure 5 presents a picture of
relative costs on the 31-40 gasoline
wheel group, and Figure 6 applies to
the 31-40 diesel crawler group of trac-
tors. In each case depreciation amounts
to 30% of the total hourly cost of
running the two types of tractors.

Operating costs
54%

Repoirs-5%
Service Iabor-4%

Grease and oil - 3.5%

Figure 5. The relative importance of various
items of hourly cost for a 31-40 MDHP gasoline

wheel tractor.

Operating C0St5

49 %

Service
I a bar - 5 i.

Grease and oil -

Figure 6. The

items of hourly

Fined conts
46%

Fined CO515

5

Insurance
and taxes l4

Housing - I

§ 51 L Insurance and Canes - 1%

relative importance of various
cost for a 31-40 MDHP diesel
crawler tractor.

From an absolute cost-per-hour
standpoint, a comparison between gas-
oline wheel and diesel crawler tractors
in the two groups-31-4O and over-40
MDHPshows in general that with
similar annual hours of use gasoline
wheel tractors are less costly than
diesel crawlers up to approximately
950 hours per year. However, beyond
this point, based on the analysis in this
study, it appears that diesel crawler
tractors can be less costly per hour
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than gasoline wheel tractors (Tables 4
and 5). A clear picture of this rela-
tionship is shown in Figure 7. It ap-
plies to the larger tractors in the study
and presents a comparison between the
total costs per hour for the gasoline
wheel group and the diesel crawler
group, both groups working similar
hours per year but varying from 200
to 1,000 hours annually. Between 500
and 950 hours per year, the difference
in total costs per hour between the gas-
oline wheel and the diesel crawler trac-

12

2.50

2.00

1.50

1.00

0

Gas wheel
track,)

tors diminished as seasonal hours of
tractor use increased.

As a result of the foregoing discus-
sion and assuming 1,200 and 1,500
hours of heavy annual tractor work to
be done, it would appear that the deci-
sion between owning and operating a
diesel crawler as opposed to a gasoline
wheel tractor will depend largely. upon
how adaptable and physically efficient
each tractor type is in performing the
various kinds of heavy Work to be
done. In general, based on the results

Table 5. Estimated total cost in dollars per hour in the operation of vari-
ous sizes of diesel crawler tractors for annual uses from 200 to 1,000 hours

500 600 700 800 900 1,000

Dollars per hour

1.01 0.96 0.92
1.53 1.38 1.25 1.16 1.10 1.06
2.54 1.96 1.62 1.43 1.29 1.16

- . - indicates there was insuflicient information available to determine the cost per hour.

Cost per hour

$3.00

Deisel craw/er
froc 1)

200 300 400 500 600 700 800 900 000
Hours of Use

Figure 7. Relationship of the total cost per hour for over-40 MDHP gas wheel and diesel crawler
tractors for annual uses from 200 to 1,000 hours.

Hours per
year 100 200 300 400

Size group

21-30
31-40
Over 40

1.22
2.19

1.14
1.94

1.07
1.72



of this study and assuming similar
tractor sizes, a farm operator under
conditions similar to those in the Wil-
lamette Valley might wish to operate
a gasoline wheel tractor rather than a
diesel crawler unless the tractor is to
be used a relatively large number of
hours annually (something like 1,000
hours).

Influence of age of tractor on costs
Up to this point in the study, every

cost curve depicting hourly, costs has
shown a declining tendency as the sea-
sonal hours of use have increased. Does
this apply to new and old tractors
alike? Could it be that the age of the
tractor might have some influence on
this relationship if older tractors were
compared to younger tractors? For 'ex-
ample, is it possible that older tractors
if pushed excessively hard during the
year would finally show increasing
hourly costs rather than decreasing?

To answer this question, three size
groups of gasoline wheel tractors were
studied. These groups included the 11-
20, 21-30, and 31-40 MDHP tractors
and represented groups which each
contained 100 or more observations.
In each group, tractors six years old
or over were separated from those
under six years old, and relationships
between total cost per hour and hours
of annual use were studied. Curves
showing these relationships were
drawn. In the first two groups (11-20
and 21-30 MDHP) the curves, al-
though not shown here, all had the
characteristic continual downward
slope,, indicating lower total costs per
hour as seasonal usage increased, On
the other hand, however, analysis of
the third group (31-40 MDHP)
showed that the older tractors, although
costing less and less per hour up to
about 600 hours per year, started to
cost more and more per hour as usage

increased beyond 600 hours (Figure
8). Thus, it would appear in this ex-
ample that gasoline wheel tractors six
years old and over had a U-shaped
cost curve, and further, that at about
870 hours and beyond per year, these
older 31-40 gasoline wheel tractors ac-
tually cost more per hour than newer
ones of the same size and type (Fig-
ure 8).

To explain this increasing cost tend-
ency for the old tractor,, it can be said
that since fixed costs on a per hour
basis will always decrease as the trac-
tor is used more and more hours dur-
ing the year, the upward portion of the
U-shaped cost curve for the older trac-
tors can only be explained by one or
more of the items classified as operat-
ing costs. Further analysis of the 3 1-40
MDHP gasoline wheel group (the
group with the greatest number of ob-
servations in the study) disclosed the
fact that as the older tractors were
used more and more hours during the
year, the cost of repairs actually in-
creased more than in proportion to the
additional hours of use (Table 6). Re-
pairs on these older tractors working
500 hours a year were only 2.3 cents
per hour of use, whereas repairs on the
tractors working 1,000 hours a year
amounted to 14.5 cents per hour. This,
then, is a partial explanation of why
costs per hour, in the case of older
tractors, increase to an alarming ex-
tent when these tractors are put to ex-
tremely heavy use during the year.

A second influence that age has on
the cost of tractor operation is shown
in Figure 9. It will be noted that gaso-
line consumption per hour increased
as the tractors got older. This was most
striking in the 11-20 and the 31-40
MDHP groups where fuel consump-
tion per hour increased with age until
it reached 50% or more above the level

13



Cost / hour

p2.40

2.10

1.80

1.50

1.20

14

.90

2.5

2.0

1.5

1.0

.5

0

Less than 6 years old

Six years old
and over

I I I I I I I I I 1

100 200 300 400 500 600 700 800 900 1000
Hours of Use

Figure 8. The influence of tractor age on total cost per hour for 31-40 MDHP gasoline wheel tractors
for annual uses from 200 to 900 hours.

Gallons /hour

I I I

2 4 6 8

Tractors

of consumption at one year of age.
The biggest increase occurred between
the first and second year.

A third influence of age on tractor

I I I

0 12 14

Age (years)

wheel tractors, Marion County, Oregon, 1958.

31-40 MDHP

21 - 30

I I - 20

6

costs involves depreciation and inter-
est on investment, both of which have
been classified in this study as fixed
costs. Generally speaking, as tractors

Figure 9. Gasoline consumption per hour increased as the tractors got older. Three sizes of gasoline



Table 6. Estimated hourly repair costs in cents per hour for a 3 1-40
MDHP gasoline wheel tractor six years old and over for annual uses

from 500 to 1,000 hours, (Marion County, Oregon, 1958)

in this study got older, annual depreci-
ation and interest on investment got
smaller.6 Using the 3 1-40 MDHP gas-
oline wheel tractors as an example,
Figure 10 shows the difference in fixed
costs per hour between older and newer
tractors. Fixed costs were consider-
ably less for the tractors six years old
and over than for the ones under six
years old. A similar relationship ex-
isted in the 11-20 and 21-30 MDHP
group of gasoline wheel tractors.

In summary, age as a factor in
hourly tractor costs has been shown to
influence operating or variable costs
upward (gasoline and repairs), but to
influence fixed costs downward (de-
preciation and interest). The net effect
of these two influences in this study
was for the latter to outweigh the for-
mer. That is, for gasoline wheel trac-
tors operated not more than 800 or

6 Following the straight line method of de-
preciation, one might expect no difference in
annual depreciation from year to year. How-
ever, in this study it was found that a larger
proportion of the older tractors (six years
old and over) had been purchased second-
hand than was true of the newer tractors.
This, then, would help to explain why the
annual depreciation was less on the older
tractors than on the newer ones. Also, there
was a tendency for the newer tractors to
have cost more when they were new than the
older ones did. This would also help to ex-
plain lower annual depreciation costs for the
older tractors.

900 hours annually, the older tractors
were less costly per hour of use than
the newer ones. In proof of this, the
11-20, 21-30, and 31-40 MDHP groups
of gasoline wheel tractors six years old
and over and working 500 hours per
year, were less costly than similar
sizes and types of tractors under six
years old, to the extent of 10 cents,
25 cents, and 35 cents per hour of use,
respectively.

Why, then, in the light of these
findings were not more older tractors
found in this study? (See Appendix
Figure 2.) Among perhaps several
reasons, the following two may be
quite important: First, the operating
(out-of-pocket) costs per hour of use
tends to increase with the age of the
tractor; and second, usually the de-
pendability of a tractor tends to de-
crease with age and the resulting un-
predictable loss of time due to break-
downs may be exceedingly costly, if
not ruinous in certain instances.

If the foregoing conclusions are true
and representative, then it would ap-
pear that there is a real place for a
certain number of older tractors in a
diversified area like the Willamette
Valley so long as they are used princi-
pally as stand-by power units to help
in emergencies, used for light-load
jobs, or are kept to do special work
not involving more than 600 to 800
hours a year.
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Older tractors had lower fixed costs per hour of ue than younger tractors, Marion County,
Oregon, 1958.

This study reports findings relative
to the cost of tractor operation involv-
ing 495 tractors in Marion County,
Oregon. The data were obtained
through personal interviews with 419
farmers randomly selected. Tractors
were first classified into five size
groups according to their maximum
drawbar horsepower (MDHP) ratings
as determined by Nebraska tests. Then,
where applicable, they were classified
into subgroupsgasoline wheel, gaso-
line crawler, diesel wheel, and diesel
crawler. Ten separate groups were in-
cluded in the analysis (Table 1).

Objectives of this study were: (1)
to determine the total cost of operating
various sizes and types of tractors, (2)
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Less than 6 years old

Summary and Conclusions

to determine the relative importance of
the several items of cost, and (3) to
study ways and means of reducing the
costs of tractor operation. Costs were
divided into two big groups, namely,
(1) fixed, and (2) operating or vari-
able costs. These in turn were analyzed
by specific items of expense (Appendix
Table 2).

Analysis showed that total potential
tractor power increased with the size
of farm, measured in acres (Figure
1). Larger tractors, although each was
used more total hours than smaller
tractors, were not used as extensively
per horsepower as the smaller tractors
(Figure 2).

Fixed cost / hour
GASOLINE WHEEL TRACTORS

1.75- (31-40 MDHP)



Fixed costs, defined in this study as
including depreciation, insurance, taxes,
housing, and interest on investment,
are shown separately for each tractor
size and type studied (Table 3). Fixed
costs per hour of operation decreased
markedly as the annual hours of use
increased.

Operating or variable costs per hour
are shown for each tractor size and
type group (Table 2). Operating costs
per hour of use are generally consid-
ered to be fairly constant regardless of
how many hours the tractor is used
during the year. In this study, how-
ever, it was found that as older trac-
tors (six years and over) were used
more and more during the year, the
cost of repairs per hour of use in-
creased from 2.3 cents to 14.5 cents as
the 31-40 MDHP gasoline wheel trac-
tors increased their annual usage from
500 to 1,000 hours. This helped to ex-
plain the U-shaped curve referring to
total costs per hour shown in Figure 8.

Total estimated costs per hour as re-
lated to annual hours of use are shown
for each of the several size groups of
gasoline wheel tractors in Figure 3.
Estimated total costs per hour for

As a result of the findings in this
study, the following recommendations
are offered :

'It should be recognized that there are
some limitations to the amount of analysis
that was possible from the data in this study.
The study was for one year only. The age
of the tractor referred only to the number
of years since it was manufactured and in no
way represented its age from the standpoint
of total hours used during its "life" up to
and including the year of the study. When
the amount of repairs was related to the
hours of use, both the repairs and the hours

three groups of diesel crawler tractors
are shown in Figure 4. Note that each
total cost per hour curve had a down-
ward slope as the annual hours of use
increased.

Ga.soline wheel tractor costs were
compared with diesel crawler tractor
costs, and the results are shown in
Figure 7. Fuel costs were a more im-
portant item for gasoline wheel trac-
tors, whereas repair costs were more
important for diesel crawlers (Figures
5 and 6).

The age of the tractor was found to
influence costs per hour. In general,
there was a tendency for older tractors
(six years and over) to cost less per
hour than younger tractors (less than
six years old). See example shown in
Figure 10. However, when older trac-
tors were used beyond 600 to 800 hours
per year, this study showed some evi-
dence of increasing costs per hour.
(See example shown in Figure 8). An-
alysis of data in this study would indi-
cate a real place for older tractors
when used mainly as stand-by equip-
ment in case of emergencies due to
breakdowns or peak loads.

Recommendations for Reducing Costs of Tractor Power

1. Give closer attention to timely
tractor repairs and/or adjustments so
as to prevent inefficiencies in fuel con-
sumption after the first year of opera-
tion (Figure 9).

of use referred only to the year of the
study. The repair cost in the year of the
study could very well have been high, low,
or practically nonexistent, depending upon
the amount of hours of use and/or the
amount of repairs during the year or years
prior to this study. Also, major repairs could
have been p]anned for the year following the
study, thus making repair costs unusually
low during the study year.

17



Give more thought to the appro-
priate use of older tractors; be careful,
however, not to push their use beyond
600 to 800 hours per year. Such use of
older tractors, depending on them
mainly as stand-by power units to help
in emergencies, keeping them for light-
load service, or keeping them to do
special work to which they are particu-
larly adapted, would seem to be sound.

Use a tractor no bigger than nec-
essary, because larger tractors in gen-
eral cost more to operate than smaller
ones, and if a tractor is used too many
hours with a lot of unused capacity it
simply runs up the cost of tractor
power unnecessarily. In other words,
in general, the relatively larger tractor
shOuld be used only when the smaller
one will not pull the load satisfactorily
or when rush work, or emergencies
caused by breakdowns, demand the use
of the larger tractor.

Plan for a sufficient size or vol-
ume of business so that tractor costs
per unit produced are reduced. Tractor
costs are a significant expense tem on
many farms. In long-run planning it
is quite important to insure low tractor
cost per unit of product produced.

Study probable costs of operating
different sizes and types of tractors in
planning or budgeting the most appro-
priate combinations of man labor and
power units on farms of different sizes
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and types.8 Data presented in this bul-
letin should be helpful to farmers,
county Extension agents, professional
farm managers, and others. For exam-
ple, by studying the information shown
in Figures 3 and 4, it is possible to
forecast the approximate minimum
number of annual hours of work that
would be necessary for almost any size
and type of tractor to be fairly certain
the total costs per hour of that tractor
will be reasonable when compared with
custom rates in the neighborhood. In
other words, in planning the farm busi-
ness, the size and type of tractor can
be chosen to fit the amount of tractor
power needed, and/or the farm organi-
zation can be adjusted so that tractor
work to be done will more nearly fit
the tractor. As pointed out earlier,
there are times when the farmer with
a relatively small amount of tractor
work to be done on his own farm
should consider hiring an outside trac-
tot to do the work rather than owning
a tractor himself, or else he should
procure custom work on other farms to
justify a tractor of his own.

It is recognized that in budgeting the
cost of tractor operations one must take into
account the cost of the operator's time as
well as the cost of tractor. Once the cost per
hour of tractor work has been determined or
estimated, it is a relatively simple matter to
add the cost of the tractor operator.
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Appendix Table 1. The IBM tractor code card

Item
no.

Column
number(s) Code Description of item

1 1 1/ Year of recordthe year to which survey data pertain
2 2 // State
3 3 // Areas within states
4 78-80 //// Schedule number
5 7 // Type of farmirrigated, dry, or mixed (irrigated and dry)
6 8 // Tractor number
7 9 // Kind of tractorwheel, crawler, garden
8 10 // Type of fuel usedgasoline, diesel, butane, propane
9 11-13 //// Maximum drawbar horsepower, corrected, Nebraska test (whole

numbers)
10 14-17 ///// Hours this tractor was used in year of survey
11 18-19 /// Year this tractor was purchased by operator
12 20-21 /1/ Year t]iis tractor was first sold as new (usually the year manu-

factured)
13 22-23 /// Manufacturer
14 24-27 ///// Original cost to present owner (to nearest $10)
15 28-31 ///// Present valuevalue to farmer (to nearest $10)
16 32-34 //// Total cropland acres on farm
17 35-37 //// Number of tractors on farm
18 38-40 //// Total drawbar HPall tractors
19 41-43

11 '16
//// Total repairs per hour, year of survey (to nearest I cent)

20 //// Fuel cost per hour (to nearest 1 cent), net cost
21 47-49 //// Depreciation per hour (to nearest 1 cent)
22 50-51 /// Cost of service labor per hour of use (to nearest 1 cent)
23 52-54 //// Interest on investment per hour (to nearest 1 cent)
24 55-56 /// Fuel per hour (to nearest 1/10 gallon)
25 57-58 /// Type of farm (extensive, intensive, mixed)
26 59-61 //// Total cost per hour (to nearest 1 cent) gas figures at net price
27 62-63 /// Service labor per hour (to nearest 1/100 hour)
28 64-65 /// Cost of grease and oil per hour (to nearest 1 cent)
29 66-67 /// Taxes per hour (to nearest I cent)
30 68-69 /// Insurance per hour (to nearest I cent)
31 70-71 /// Housing per hour (to nearest I cent)
34 72-73 /// Price of fuel (cents per gallon), net price
35 74-75 /// MDHP hours of tractor use per farm
36 76-77 /// Present value of all tractors on each farm (value to farmer to

nearest $10)
4 78-80 //// Schedule number



Appendix Table 2. Basic tractor data; average annual fixed and operating costs; and total hourly costs of op-
eration, by size, type, and fuel groups (495 tractors, Marion County, Oregon, 1958)

Tractor size, fuel, and kind

Size Under 11 11-20 21-30 21-30 21-30 31-40 31-40 31-40 Over 40 Over 40

No. of tractors
Avg. horsepower MDHP
Age of tractor, years
Average value, dollars
Season's use, hours

22
9

10

603.
219

108
17.18
11.5

656.
376

123 15 17
24.99 25.73 25.12

8.2 16.1 14.7
906. 1,014. 1,045.
509 320 497

125
36.01

7.2
1,447.

540

10
36.70

6.5
2,127.

684

41
33.80
10.5

2,293.
606

24
45.75

5.8
1,998.

492

10

51.60
6.5

4,370.
699

Gallons fuel per hour .96 1.39 1.86 2.34 1.98 2.42 2.04 2.15 3.12 3.05

(Dollars per Iractor)
Annual fixed costs

Depreciation 67.64 81.26 141.79 144.83 117.02 189.05 219.66 246.07 225.12 367.98
Insurance 1.24 .61 .87 2.01 1.82 1.84 7.58 3.27 2.08 4.05
Taxes .59 .63 1.21 1.11 1.59 2.53 2.37 4.08 3.59 7.39
Interest on mv. 35.97 47.25 54.64 61.17 62.84 86.19 127.55 157.44 119.97 262.42
Housing 7.05 8.31 10.31 6.92 7.03 10.80 10.61 7.72 12.35 11.69

Total 112.49 138.07 208.81 216.05 190.31 290.40 367.77 418.57 363.12 653.53
Annual operating costs

Repairs 22.19 24.32 39.55 57.47 87.75 33.91 98.90 104.27 48.46 174.80
Fuel 42.93 109.05 185.82 148.25 154.96 261.73 211.14 212.64 298.07 312.62
Service labor 8.71 14.52 19.18 14.75 31.77 23.23 25.74 39.69 17.05 31.19
Grease and oil 6.98 12.38 16.87 16.19 28.98 21.96 26.81 40.11 18.59 60.97

Total 80.81 160.28 261.43 236.65 303.46 340.84 362.59 396.70 382.17 579.58
TOTAL ANNUAL COST 193.30 298.35 470.24 452.70 493.77 631.24 730.36 815.27 745.29 1,233.11

TOTAL COST PER HOUR $ .88 $ .79 $ .92 $ 1.41 $ .99 $ 1.17 $ 1.07 $ 1.34 $ 1.51 $ 1.77

Fuel Gas Gas Gas Gas Diesel Gas Diesel Diesel Gas Diesel
iteni Kind Wheel Wheel Wheel Crawler Crawler Wheel Wheel Crawler Wheel Crawler



Appendix Table 3. Average hourly fixed and operating costs; total hourly costs of operation, by size, type,
and fuel groups (495 tractors, Marion County, Oregon, 1958)

- - . indicates less than one-half cent per hour. For this reason the total cost figures do not always represent the suns of the individual fixed costs indicated.

Size

Fuel
Item Kind

Tractor size, fuel, and kind

Under 11 11-20 21-30 21-30 21-30 31-40 31-40 31-40 Over 40 Over 40

Gas
Wheel

Gas
Wheel

Gas
Wheel

Gas
Crawler

Diesel
Crawler

Gas
Wheel

Diesel
Wheel

Diesel
Crawler

Gas
Wheel

Diesel
Crawler

(Dollars)
Fixed cost per hour

Depreciation .31 .22 .28 .45 .24 .35 .32 .40 .46 .53
Insurance .01 .01 .01 .01 .01
Taxes .01 .01 .01 .01
mt. on investment .16 .13 .11 .19 .13 .16 .19 .26 .24 .37
Housing .03 .02 .02 .02 .01 .02 .02 .01 .03 .02

Total .51 .37 .41 .67 .38 .54 .54 .69 .74 .94
Operating cost per hour

Repairs .10 .07 .08 .18 .18 .06 .14 .17 .10 .25
Fuel .20 .29 .36 .46 .31 .49 .31 .35 .60 .45
Service labor .04 .04 .04 .05 .06 .04 .04 .06 .04 .04
Grease and oil .03 .03 .03 .05 .06 .04 .04 .07 .04 .09

Total .37 .43 .51 .74 .61 .63 .53 .65 .78 .83
TOTAL COST PER HOUR .88 .79 .92 1.41 .99 1.17 1.07 1.34 1.51 1.77



Appendix Table 4. Fixed and operating costs expressed as a percentage of total cost and classified by size and
type of tractor

- . - indicates less than one-half percent. For this reason the total fixed Cost figures do not always represent the sum of the indtvidual Costs indicated.

Size

Fuel

Under 11

Gas

11-20

Gas

21-30

Gas

21-30

Gas

Tractor size,

21-30

Diesel

fuel, and

31-40

Gas

kind

31-40

Diesel

31-40

Diesel

Over 40 Over 40

Gas Diesel
Item Kind Vthcel Wheel Wheel Crawler Crawler Wheel Wheel Crawler Wheel Crawler

(J'ercentage)
Fixed:

Depreciation 35.0 27.0 30.0 32.0 23.5 30.0 30.0 30.0 30.0 30.0
Insurance 0.5 1.0
Taxes 0.5 0.5 0.5
Interest 18.5 16.0 12.0 14.0 13.0 13.5 17.0 19.0 16.0 21.0
Housing 4.0 3.0 2.0 2.0 1.5 1.5 1.5 1.5 2.0 1.0

Total fixed costs 58.0 46.0 44.0 48.0 39.0 46.0 50.0 51.0 49.0 53.0
Operating:

Repairs 11.5 8.0 8.0 12.5 18.0 5.0 13.5 13.0 6.5 14.0
Fuel 22.5 37.0 39.5 33.0 31.0 41.5 29.0 26.0 40.0 25.5
Service labor 4.5 5.0 5.0 3.0 6.0 4.0 3.5 5.0 2.0 2.5
Grease and oil 3.5 4.0 3.5 3.5 6.0 3.5 4.0 5.0 2.5 5.0

TOTAL OPERATING costs 42.0 54.0 56.0 52.0 61.0 54.0 50.0 49.0 51.0 47.0
GRAND TOTAL 100 100 100 100 100 100 100 100 100 100


