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SUMMARY

Limited economies. of-size exist in the grain: trucking industry. This

‘statement is supported by both the industry costs-and model costs. Since the:

industry scale curve levels off and becomes almost horizontal at around the:
450,000 level of annual mileage; the optimum size firm is at least this large.
Beyond this level, little further economies of size are realized, indicating-
that a new firm in the industry can realize potential economies of size as
readily as an established firm. Several possible reasons for lack of economies
of size are: dinvestment costs per mile do not “zcrease to any large degree as
firm size is increased, and there is lack of increased efficiency of labox as
firm size is increased. - = T R AT o : R Sk

Initial investment costs of a trucking firm do appéar to have some.effect
on the operating costs of a firm. The higher cost equipment within each type,
gas.or diesel, showed higher operating costs. However, the low cost diesel
tractor firm, due primarily to its lower variable costs, seemed to offer the
lowest per mile operating costs. Analysis of simulated firms (models) indjcates
that new equipment investment was more economical than investing in used equip- .
ment. Due to higher variable costs of used equipment, the new equipmentAfirﬁ}“f“
had lower costs at all levels of capacity utilization. Therefore, if the capital
is available, new equipment should be purchased. .

Average operating costs of the firms in the sample appeared to be consid-
erably higher than the model costs. Industry costs for grain trucking firms
ranged from 17.95 cents to 32.48 cents per mile with a mean and median of 23.42
cents and 39.69 cents, respectively. Analysis of this data indicates that little
economies of size can be realized by increasing farm size.

Comparison of model and industry costs appears to indicate that effi-
ciency improvements could be made in the country. However, due to the present
low level of capacity utilization in the industry, the costs can be made com-
parable by simply increasing annual vehicle mileage. Therefore, at the present
level of capacity utilization, the industry is operating efficiently. The
statement is supported by the fact the industry compares favorably with the
model at both the 45 per cent and 100 per cent capacity levels. However, to
obtain minimum operating costs, North Dakota firms must increase their annual
mileage per vehicle.

The industry does seem to suffer from excess capacity and, as shown by
the model costs, excess capacity increases operating costs noticeably. Some
possible causes for this high level of excess capacity are: (1) seasonality
of commodity hauled, and (2) saturation of local trade area.

Added effort in the area of backhauls may offer high potential increased
efficiency. A great deal more needs to be known about the cause of this low
backhaul percentage, including the feasibility of truck brokerage becoming more
significant in identifying demand for grain loads and accurately relaying back-
haul traffic information. This is particularly important because data from the
industry indicated the difference in cost between traveling loaded or empty is

slight.

Truckers in the sample were doubtful that advertising offered any re-
turns. The only item that seems to differentiate his product is his "public
image," but again, this would not remain long under a rate differential.

vii



Advertising in a wider trade area:and increased:use of brokers may offer a pos-
sible solution to excess capacity. However, a firm with ability to increase its
level of output, annual mileage, has a degree of flexibility: that can be. help—
ful to the agricultural industry of: North Dakota, Which is" characterized by
extreme seasonality of production. ‘

‘A substantial degree of stability as measured by 1ength of time in
business exists in the North Dakota grain trucking industry. This would indi—
cate that the industry does not suffer from excessive competition or a too high
rate of entry and exit into and out of the industry. : :

viii.




- AN ECONOMIC ANALYSIS OF THE COSTS OF =% '
OPERATING GRAIN TRUCKING FIRMS IN NORTH DAKOTA - .

Kenneth L. Casavant and David C Nelsonl

“Transportation is. the link between production areas and consumption -
centers in the United States economy. The development of specialized urban'and
rural-areas dillustrates the important role that transportation has played in -
agricultural marketing. : Sl S .

As the Twentieth Century approached, the transportation industry grew
progressively more important in relation to the marketing chain as a whole.

However, the growth was not spectacular in terms of changes within the industry.
The railroad had played a dominant role in extending the area of settlement in

-this country.. Later, motor truck transportation developedi as a. "feeder . bring-
“ing produce from the production areas to the rail 31tes. g R S :

Motor carriers continued this complementary role to the railroad until
about the late 1940's and early 1950's when the railroads found.it necesgsary
to raise their rates due to rising operating costs. "At the same time,- trans-
portation by truck was developing as an effective mode. An important reason
for this development was the exemption from economic regulation, €. g., tates
and specified routes, as outlined in Part II, “Section 203,.(b): Subsection 6,
of the Interstate Commerce Act of 1935. This exemption provides for freedom
from economic restrictions in the hauling of unprocessed agricultural. ‘products.
Since highway transportation of these- unprocessed ‘agricultural products was
not regulated by the I.C.C., truckers began to haul grain at negotiated-rates;
often much lower than the prevailing rail rates.

The many innovations in the trucking industry'also catsed motor.
carriers to become competitive to the railroads. Grain. trucks of the early
1920's were predominantly straight trucks.?2 At present, grain trucking firms-
use tractor and trailer combinations which, along with the development of more
powerful, less expensive: operating engines, have increased the capacity and
potential payload of each unit. : SUEN « L ; v

The importance of the truck form of transportation to the econonmies

of both the United States and North Dakota has increased greatly in recent

years. Vehicle registration in the United States trucking industry increased

Ycasavant is a former Graduate Research Assistant and Nelson is Acting
Director, Upper Great Plains Transportation Institute and Associate Professor,

-, Department of Agricultural Economics, North Dakota State Univers1ty, Fargo, o

North Dakota.

25 straight truck is defined as a wvehilcle that has the cab, engine, and
box all in one chassis, as compared to a tractor and trailer where the chassis
is separated into two units; the tractor comprised of the cab and engine, and
the separate trailer.
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3
from 4,834,742 in 1945 to 11,000,000 in 1959." The:regulated motor carrier

"~ industry's percentage of the total intercity freight tonnage increased from
37.6 per cemt in 1939 to 56.6 per cent in 1961.%

The volume of :agriculturally. exempt traffic, which:-is substantial,
appears to be increasing. In 1957-1958 only 27 per cent of the total grain
trucked was moved by exempt: carriers in North Dakota,? In 1963 the exempt
motor carrier hauled 71 per cent of the total grain trucked.® The amount of
grain hauled by motor carrier increased from 4.8 per cent in 1956-1957 to' 22.4
per cent in 1965-1966.7 Nationally, trucks have increased their percentage of
total grain hauled, both relatively and absolutely.8

OBJECTIVES

, Transportation costs are an important part of the price of any commodity.
In an agricultural state such as North Dakota; transportation costs of the pro-
ducts can affect the state's relative competitive position with other states and
production areas. If transportation costs can be lowered, a number of alterna-
tives could result: (1) A noticeable drop in the ultimate consumer price;of -
farm products, resulting in improvement in the competitive position of North.-

3American Trucking,Trends, American Trucking Association, Ine., Washing—
tOn, D CQ’ 1959, p' l-' : k .

4Loomis Daniel L., Great Railroads for the Great Society, Rutgers
University, New Brunswick, New Jersey, April 1, 1965, Pe 5. g

5Nelson, David C., A Study of the Regulations, Costs, Trends, and
Factors Affecting the Transportation of Grain from North Dakota, M. S. thesis,
Department of Agricultural Economics, “North Dakota State University, Fargo,,~
North Dakota, July, 1960, p. 84. ‘ ~ co

6Kurtz, Clinton D., and Fred R. Taylor,'"Truck Transportation of North
Dakota Grain'", Reprint No. 619, from March-April, 1964, Farm Research; North
Dakota Agricultural Experiment Station, Vol No. 6, PP. 2327,

7Taylor, Fred R., and David C. Nelson, Trucking Shipment of Grain From
North Dakota Elevators, 1956-1957, Agricultural Economics Report No. 14, North
Dakota Agricultural Experiment Station, Fargo, North Dakota, May, 1959, p. 7;
‘and unpublished data gathered by the Department of Agricultural Economics,. . .
North Dakota State University, Fargo, North Dakota, April 1 1967.

8Corley, Joseph R:, The Changing Transportation Structures and Rates
and Their Implications, United States Department of Agriculture, August 15 1963
p. 2.
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Dakota producers, (2) Lower freight cost.to:the: primary producer5'resu1ting'in””
“higher farm product: prices, or- (3) An 1ncreased margin ‘to! the trucker, resulting

in increased profits.

The general purpose of this study was: to discover the actual per mile
operating costs for the North Dakota grain trucking industry. Specific objec~
tives were:

1. To identify the characteristics of the North Dakota grain trucking
industry and indicate any general trends. 5 e R SRR

! 2. "To identify major factors affecting costs of operation and some |
possible methods for reducing these:costsi: 3 : = Pt s

3. To determine if economies of size exist in the industry.

4., To determine if more efficient methods of firm operation are avail-
able. in the’ industry.;- nio va o owrgr o Sean saboooo TR

. 'METHOD OF STUDY.. :

Varlous models of tranportation firms Wéie'éét‘up‘ta”deféémiﬁé changes
in cost as size of firm changed for the trucking industry in the state. Equip-

ment prices for the models were obtained by averaging prices supplied by various

equipment dealers in Fargo and Moorhead.9 Cost components, such as labor, re-..

pairs,- and licenses, were obtained-through:estimates and interviews- w1th people T

associated with each cost component. The relevant cost components: of the used

equipment model were obtained -from the National Automobile.Dealers Association’ ™ "
used car guideoand from interviews with mechanics of the equipment dealers men—.h.uw

tioned above.

A survey of firms in North Dakota was conducted to discover the- actual
costs of operating tractor-trailer combinations hauling grain in the state and
to obtain information helpful in describing the characteristics of the* industry.

- A list-of motor carriers licensed.in the state was obtained £rom the Motor :
- Carrier Division of the Public Service Commission in Bismarck North Dakota.‘

Public Service Commission s safety regulations and must “obtain’ an cperating
license from the Commission, it was felt this" 1ist would provide the population
from which a representative sample could be drawn

The firms used for this sample were- accepted ‘as usable if they operated“'i"

at least a one“tractor—one,trailerpunit, It was felt that firms with,.less

9Companies providing estimates weres Thompson Motor SerVice, Balmer V
MotoT Co., both of Moorhead; B. H. Chesley Co., Branick: = Swedberg: Implement
Co., W. W. Wallwork Muscatell Chevrolet, Inc.; Barter ‘8 Equipment Co., and
Smith Inc., all of Fargo. : S Lo

10Relevant cost components are fixed and variable factor costs. Dis-
cussion of these concepts is presented later,

cadetiee
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equipment would not have comparable costs, 1t The P.S.C. list contained the names

~. of 318 firms in North Dakota, one in Montana, and one in Minnesota.  One:Hundred.

and thirty eight of these firms were randomly selected and 43 questionnaires..
usable for this grain trucking study were obtained.l2 Data received from these
43 firms were the basis of- the-industry costs used in-this study. -

INDUSTRY CHARACTERISTICS
Since 1ittle is known about the nature and extent of the operations of
North Dakota grain carriers, an examination of the characteristics of this in-

dustry, such as length of time in business;.size of firm, and price policy,: will
be useful in learning more about this industry.

Classification of Firms in Sample

The initial grouping used in this analysis was by. size of firm. The
size categories were selected on the basis of tractor-~trailer units per firm.
The 43 firms were divided into the three following groups: Group I, 1-3 tractor-
trailer units; Group II, 4-7 tractor-trailer units; and Group III, 7 or more
tractor-trailer units (Table 1).

TABLE 1., SIZE OF FIRMS IN SAM?LE, NORTH DAKOTA GRAIN TRUCKING INDUSTRY,‘1966

Size of Category' : | i, - Number of'FirmS !
Group I | ’ - | 19 .

Group II 16

Group IIl : : L L 8

All Firms : L T . ”4 - N 43,5

11Many of the firms obtaining llcenses from P.S. C. hauled only for thelr
neighbors on a smallpart—time basis. The vehicle they used for hauling was
usually a straight truck actually considered part of their farm enterprise.
These firms were not included in the study because of the small role they played
in the North Dakota trucking industry and because the costs of these firms were
entirely different from the magority of flrms in the industry.

120f the 138 firms contacted, 37 were livestbck trucking'firms, two
declined to complete the schedule, 38 were considered not large enough for this
study, and 18 had quit the trucking business from the time the list was obtained
from the Public Service Commission to the time of the interview, a period of 11
months., Of the 18 who were no longer trucking, only four would have been large
enough to use in this study. : .
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Slze of Firm

The average size of all firms in the sample was a- three tractor— four
trailer firm. There was a considerable range in the size of firms,. from one'
tractor-trailer unit to 58 tractor-trailer units, with the most common size one
tractor-trailer unit and the average s1ze four tractor—traller unltS.' o

Ten of 43 firms in the sample indicated they and- expanded the size of
their firm in the last 5-10 years. Only three of the 43 firms'indicated they

planned to expand the size of their ‘firm in the future. The remaining firms

had not and did not plan on increasing their firm size. The trend of past and
future expansion was the same for all group sizes. The major reason offered

for not expanding the firm was the feeling of the manager -that his local trade

area appeared to have little further traffic available.  Other reasons: offered
were that management would get too complicated and price competition was too

intense. All firms which had expanded firm size and planned on:further ‘expan~
sion in the future mentioned obtaining of a "special permit"l3 as 'a reason for

their actions.

| Miles Traveled

The 43 firms in the sfﬁd&ltraveled'eﬁleéefege of 222;666Jmiles perJYeer.
Miles traveled per firm ranged from 60,000 to 5,200,000 miles per year.

“Annual mileage per vehicle as a measure of utilization of ‘equipment is
commonly used when examining the concept of ‘excess capacity.14 Comparison of
average mileage shows that Group I firms had the highest average annual mileadge,
Group II firms second highest, '‘and Group III firms: lowest.~ Per cent of capacity
utilization is 1nversely related to size of firm \Table 2) e

o

TABLE 2. FIRM AND' VEHICLE" ANNUAL MILEAGE BY GROUP SIZE SAMPLE FIRMS LORTH
DAROTA GRAIN TRUCKING INDUSTRY 1966 AT : . A :

Sive Category . ... . .. Fm . ..., Vehlcle
- Group II . e .. 228 56

Group TIT . .:, . ... 03ea o oo 52
AL Pims . DT e 6L

13gee’ "special Permits”, p. 12.

-+, l4pewolfe, op. cit., p. 3.
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A substantial amount of excess capacity exists in the North Dakota grain

trucking industry. It is theoretically possible for an individual tractor-
trailer unit to travel 150,000 miles per year, based.on a distance traveled of
500 miles per day, operating 300 days per twelve month period. Some firms in:
the sample did operate. their vehicles 120,000 miles each per-year while- otbers
had .as low as 20,000 miles per year. The North Dakota trucks in the sample'
_traveled an overall average of 61.4 thousand miles. Groups I, II, and III had
a percentage capacity utilization of 48 per cent, 43 per cent, and 37 per cent,
respectively. It ean therefore be shown that a direct relationship exists be=
tweegsexcess capacity and size of firm in the North Dakota grain trucklng indus—
try. ‘ ;

Some possible causes for operating at such a high level of excess capa—
city could be: (1) seasonality of commodity handled and (2) saturation of local
trade area. Since both reasons for this large excess capacity are concerned:
with the amount of business or size or trade, a possible solution is for .the
firm to combine increased advertising with increased use of truck brokers.l®

However, a firm with the ability to increase its level of output (annual
mileage) has a degree of flexibility that can be helpful to the agricultural
industry in North Dakota. Grain production is characterized by extreme sea-
sonality of production. In times of high seasonal demand, the trucking firm

15Two points of view can be considered when examining ‘the desired capa-
city of an industry characterized by high seasonality of demand. One viewpoint
holds that capacity of the industry should be such that the lowest average per
unit cost for output is obtained over all stages of the demand fluctuation, even
though some shortage of capacity and slightly higher prices may occur at times
of peak demand. The other viewpoint says that capacity of the industry should
be such that peak demand could be met without price-elevating shortages, even
though average per unit costs of supplying the aggregate demand may be raised
above the minimum attainable cost. .

In this study the first viewpoint was chosen as the framework ‘for -analy-
sis of the trucking industry. It was felt that not only could 150,000 annual -
miles per vehicle be attained, but that even though these firms often were
running at full capacity during periods of high seasonal demand, the low mileage
of the firms during the slack periods was still indicative of excess capacity._

For a discussion of these viewpoints, see Bain, Joe S., Industrial Qrga—
nizations, John Wiley and Sons, Inc., New York, August, 1965, pp. 358-360.

16In 1959 only 20 per cent of the total grain shipped by truck from the
North Central States was booked by brokers. A truck broker is a person who
arranges transportation by truck for shippers or receivers of maturing perish-
ables and other exempt commodities for movement to storage, processing points,
and market areas. See Hunter, J. H., The Role of Truck Brokers in the Movement
of Exempt Agricultural Commodities. MED, ERS, USDA, Washington, D. C.
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can feasibly increase its output by increasing the mileage of each vehicle in’
the firm. Also, if one vehicle breaks down, the unused or underused equipment
could be brought into use and output (mileage) could remain at the ‘same level

while the breakdown is corrected. -

The - pros and cons of these characteristics of excess capac1ty must be
judged by the individual firm manager. The manager should examine the organiza~
tion of .the firm, size of the market, structure of the industry, and seasonallty
of the commodity handled. Then, on the basis of these elements, he can decide
at what capacity to operate. v : ~

Estimated TonJMiles

The concept of ton-mileage is used extensively in most analyses of costs
and description of characteristics of most transportation modes.l7 The data -
obtained from this sample were converted into ton-miles by taking the annual
mileage times the per cent the truck was loaded, and multiplying the result by
the average load size. Average grain '1load size was 783 bushéls of’ wheat, or

- about. 22 tons.l8 . One hundred and twenty, thousand miles or about 62 per cent
- of the annual firm miles,driven were loaded miles. . This percentage was about .

even in the three group sizes cited earlier.. . Average ton miles were about . .
2,930,000, Average ton-miles per vehicle were 810,500, . The three size groups
had ton—mileage in the same proportion as . annual mileage.~~-f';.:mA1 s Sanh

TradevAréa3c5§éféd‘i

- A-characteristic often usedvto describe'the ‘exempt trncking'indostrv is'

| extreme flexibility of operation. - The North Dakota grain trucking industry ..

possesses this characteristic. Using the length of the most common haul as an
indication, no relationship between size of firm and length.of haul was estab-
lished (Table 3). The trade area covered by the . trucker:. ‘ranged from.a local
area of 100 miles to a 48 state area. .The most common trip was..to either Min-
neapolis—St. Paul or Duluth, Mlnnesota. e e

There seems to be ‘a definite inverse relationship between slze of firm
and per cent of intrastate mileage. - Group I firms had the. hlghest percentage
of intrastate mileage, ‘74 per cent. . Group II and III. firms :had .corresponding
percentages, 69 per cent for Group: II .and: .63 per: cent for Group III. Overall,
truckers had 70 per cent intrastate mileage. T S T

175 ton-mile is a statistical unit employing weight and distance. Qne A
ton—mile is one ton tran5ported one: mile, 200 . pounds transported 10 miles; etc,

18The average grain load was derived from information gathered from A
truckers passing through North Dakota weigh stations, October—November, 1963._

Sty
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__TABLE 3.  INTRASTATE MILEAGE AND LENGTH OF MOST COMMON. TRIP,_SIZE CATEGORY.,_SAM-
PLE FIRMS, NORTH DAKOTA GRAIN TRUCKING INDUSTRY, 1966 - .

' : : iLeugth”of-
‘ . T .-Intrastate e ..o .o ..Most.

Size Category = . : - Mileage T ‘ Common Trip

Group I 74 o450
Group II 69 435
Group III 63 520
All Firms 89 465

Backhauls

The North Dakota grain trucker seldom hauls commodities on his return ‘trip.
Added effort in this area may offer high potential increased efficiency. Of the
total mileage driven; 62 per cent were loaded miles, This means that only 24 per
cent of the return trip mileage were loaded miles.l9 Needless to say, a great
deal more needs to be known about the cause of this low backhaul percentage, in-
cluding the feasibility of truck brokerage becoming more significant in identify-
ing demand for grain and accurately relaying backhaul traffic information. This
is particularly important because the difference in cost between traveling loaded
or empty is slight.20 Obtaining a return haul and the resultant revenue can
cause a substantial in¢rease in round trip profits. In some cases a backhaul can
mean the difference between ‘Yeturns below costs or returns above costs. ol

Let us presume the trucker has a haul from Minot, North Dakota,
to Head ‘of the Lakes, roughly 475 miles. - At 22 cents per mile his
total one~way cost would be about $104.50. Presuming the trucker
returned empty, his cost would be 22 cents for 950 miles or $209, .
Assuming an average load of 780 bushels, he must have about 14 cents
per bushel or about 23 cents per hundredweight to cover the .round
trip cost. Presuming the truck rate is about 10 cents below rail,
or about $16.72 difference for the round trip, the trucker is losing.
about four cents per hundredweight or about 2.5 cents per bushel to
all costs at present maximum rates. ‘If a return haul is obtained,
returns should exceed all costs.2l

19The average anrual mileage per f1rm was 196 000 miles, of Wthh 50
per cent or 98,000 miles were assumed to be return trip mileage. Twelve per cent
or 23,520 miles of the 196,000 total miles were loaded teturn trip nileage. So,
of the total return trip mileage, 24 per cent (23,520 divided by 98,000) were
loaded return trip miles.

20p11 of the 43 firms in the sample indicated they felt there was no
difference in operating costs between traveling loaded or empty.

2lyelson, David C., Statement in NL G~-21-8561 Hearing, St. Paul, Min-
nesota, Febrvary 24, 1966, p. 6.
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Three tentative explanations could be ‘offered for the North Dakota grain trucker
low backhaul percentage: (1) Some one-way loads, (2) Use of specialized equip-
ment for hauling grain limits the use of such equipment for transporting other
exempt commodities on the backhaul, 22°(3) :The ' possibility of obtaining a load

on the backhaul is further reduced by restriction of the trucker to hauling
exempt agricultural commodities. ~ :

Leasing

Although leasing was a subject of controversy in the early 1950's,23 it
seems of little importance to the North Dakota grain trucking industry. None of
the 43 truckers in the sample leased their equipment and only four firms leased .
vehicles for their,own use. However, these four truckers used leasing exten-
sively, with 80 per cent of their total firm mileage accumulated by leased vehi-
cles. The extent of leasing practices appeared to . ‘be assoc1ated with size of
firm. All four truckers were in Group III. The maJor ‘explanation offered by
the firm managers for leasing by these firms was that they felt they could make

more use of managerial ability as well as provide more flex1bi11ty as to firm

size and potential volume,

Length of Time in Businessv'm

A substantial degree of stability as measured by length of time in busi--
ness exists in the North Dakota grain trucking industry. This observation is
supported by an analysis of the sample data of (Table 4), Eighty-eight per cent
of the truckers in the sample had -been in business five years or more, 70 per
cent 10 years or more, 44 per cent 15 years or more, and 30 per cent had been
in business 20 years oY more.

The different size groups also showed a definite relationship to length
of time in business, generally, as size'of firm increases, length of time in
business increases. Group III firms had the highest percentage of truckers in
all tenure groups.. Group II firms had the second highest incidence and Group I

firms the lowest.

Labor Requirements‘

The average number of men employed full time by the three groups varied
directly with size of: firm. When comparing the three size groups as to poten-
tial output (mileage) and employee requirements, little increase in efficiency
of labor is indicated: (Table.5). : The:average labor requirements of firm opera-
tion in all three size groups appear closely related to the number of vehicles

per firm.

225uch as ﬁroductsﬁrequiring réfrigerétion or protection from weather
elements.

23Black Guy, "Agricultural Interest in the Regulation of Truck Trans-
portation'", Journal of Farm Economics, Vol. 37, August, 1955, pp. 439-451.
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TABLE 5. TOTAL LABOR REQUIREMENTS,. BY -SIZE CATEGORY, SAMPLE FIRMS, NORTH
DAKOTA GRAIN TRUCKING INDUSTRY 196M

[s'ize Calteg'éfir(’

Group’ IT -
‘Group IIT

Group I =~

All Firms R 5.1

' probably is’ responsible for’ this" lack of- increased efficiencyﬁof labor. ‘
- each’additional” lump sum’of" capital investment, ‘usually in‘the form’ of another

A close r91ati°n8hip between capital investment and5~’“ i

vehicle, & corresponding increase-in’labor, the driver of" the" new vehicle,
needed. Also, in the smaller firms.the owner acts- as 'manager,” drlver mechanic,
and bookkeeper; but, as the size of the firm increases, these’ different duties
become too- complex and” time’ consuming. Therefore,.an increase in“the labor force
is required.” The expected ‘incredse in efficiency ‘as"a’‘result of this’ specializa-

f tion of labor 'is partially absorbed by the required one=to-one relationsh1p~of
”driver to vehicle.“ For this”reason, little economies of scale ‘to labot" ex1st’

One of the reasons for the initially slow growth progress of truck trans-
portation was the structural restraints of having adopted rail based' tariffs as
a rate and costing procedure.24 ‘When the trucking industries began using their
own costs as the basis for their rates they soon became competitive with the
railroads. This cost-plus-maroin method of arriving ‘at’rates’ 'seems to“be the
method used by the North Dakota* ‘grain- trucker." Even© though most’ truckers*in
the sample said they'were Just accepting the tradit nal rate; most’ manag !
had a_general’ knowledge of costs and what revenue was"necessary to ‘return ‘a’

normal profit‘wawg,_%

. In general a combination of a cost—plus—margin price and competitive
forces decides theffinal rate the firm will'charge for its services. “Due to
easy entry into and exit ou “of the industry, ‘the ‘rate charged the- shipper is”
usually forced down to a rate that" yields returns Just high enough to keep “-

" those factors of production in operation (1n economic terminology, nornalf““”

profit"). No notilceable difference was found between ‘group” sizes ‘as" to“mathod

' of establishing rates.

c 24Baker, Forrest S., Transportation Packaging and Other Innovations
Affecting Structure and Efficiency, November,w . g T
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Credit\Policv

B None of the trucking firm managers reported that credit and,uncollected
“dccounts were“any special problem. Five grain triuckers éxténded ctedit to their
customers, usually" only for the period from the billing date to payment ‘at the
“end ‘of the same month,  Twenty-four of the grain truckers indicated they would
provide some credit if it were desired by the customer. The amount and terms of
the credit would vary with the individual customer's importance to each trucking
firm, but the length of the credit period would usually be less than six months.

Special Permits

A "special" license is an operating authority granted by the Motor Carrier
Division of .the Public.Service Commission in North Dakota. .. It.is granted for
particular commodities to be hauled from a . stated. geographical area.. This author-
ity is.. good for only those commodities stated in, the -permit, . and only when these
commodities are.. carried within North Dakota between the specific geographical
Fp01nts stated 1n the permit.’n C e T : SR

Although the spec1al permit is not part of the interstate agricultural
exemption, it is mentioned here because of its importance to the North .Dakota;
grain trucker.,. The special license has an important 1nf1uence on, the backhaul
percentage.~ Of those truckers with larger backhaul mileage than the average in
the study, 74 per cent, or. nearly three—fourths, had special permits for hauling
one commodity or another. This availability of backhauls, as noted before,
increases the revenue substantially. Also, all three of the firms which planned
on increasing in size had special permits.and cited obtaining of these permits
as a primary reason for planned expansion.‘““'““

SN

MODEL GRAIN TRUCKING FIRMS

, One of the basic forms of methodology used in economic analysis is the
model An economical model is simply a blueprint or; picture of the firm as 1t
would appear Ain the real. world., It includes all the equipment, labor, and other
components necessary to, produce a given quantity of product, in this case a.
certain level of annual firm mileage. A series of model grain trucking firms
will be used to determine the costs of operation as firm size increases.

, Although model building is extremely helpful in any economic analysis,
any conclusions drawn from them, must be modified before-1 uey can be applied to
the real world. .. The assumptions of . the model describe the world to which the
model. will apply.g Assumptions are, limitations and, as a result, the conclusions
may not fit .all situations but can serve as a guideline to planning changes.,f

Trucking Firms in Genmeral

Before considering;the specificf his study, some general con-
ditions relevant to the establishment of a grain trucking firm -should be re~ "
viewed. The grain trucking firm is different from the ordinary concept of a
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firm in that little of its investment goes into physical facilities, such as
warehouses and production plant facilities. Formation of a grain trucking firm
is affected by several variables, the most important of which are:

1. The presence and extent of competition in the trade area._ .
2, The potential volume of the trade area.

3. The rate structure in the trade area for motor carriers and other
competitive forms of transportation. L

4, The availability of labor: mechanics, drivers, and sécrétarial:f”
Staff. ’ o i ,- . o ' .' / o

The profitability of establishing a new trucking firm or. increasing the
size of an existing firm is jointly determined by the rates in the trade area
and by the market share available to the individual trucking firm. In turn,
market share is determined by the presence and extent of competltion and the
potential volume of the trade area..“ L

The potential volume must be large enough to allow the. trucking firm to
operate its vehicles at an efficient level of® annual mileage. The presence of
competition in the trade area suggests the'size of firm by the available market
share of the trucking firm. Also, competition and potential volume of trade™
acquire a role of increased 1mportance if the margin of rates above costs is
small, g : ‘

Availability of labor also is important. People who. can drive trucks
are easily found, but people who drive carefully and efficiently are harder to
find. Since a major portion of the firm's investment, the tractor-trailer unit,
is in the hands of the driver, the ability and trustfulness of this driver '
becomes very important to the firm's economic health. Availability of mechanics
also is important. Any problem:that holds a tractor-trailer unit off the road-
for an extended period of time, (called "down-time") affects the efficiency of
that firm. For this reason, a good mechanic or driver-mechanic is an integral
part of a firm's labor force.: The secretarial staff, an invaluable.aid to

~ management of a firm, is readily available in most areas.: The'quality as well

as quantity of labor in the firm is also important to the firm's operational
efficiency. : _ o

Road equipment is- the major investment in any trucking firm. The type
and quality of equipment needed is dictated by volume and type of business,
characteristics of the trade area, and the. financial position of the new firm.
If desired, equipment requiring' a lower investment can bé used in establlshlng
a new firm. : -

Since one of the methods of analysis in this study is to compare. the -
series of model firms to the industry, the firm sizes of the models were chosen
to parallel the firm sizes found in the industry. Models approximating Groups I,
II, and III in the industry also were desired. The final result of this stra-
tification was the model firm sizes used in the study: A 1 tractor - 1 trailer
model, a 3 tractor - 4 trailer model, a 6 tractor - 8 trailer model, and a 12
tractor - 16 trailer model. As size of the models increases, a decrease in
the ratio of tractor to trailer was used. This change in ratio was suggested
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by the managers of trucking firms in the state and by equipment dealers. The

increase in loading time needed and increased area of trade are the reasons for
this desired ratio. With extra trailers available, the tractor driver: need not
.wailt for his trailer to be loaded, but can pick up a trailer loaded while he

is still on-the road, and begin -moving-again. - Also;-in-terms-of-high-seasonal
demand, tractors for the extra trailers could be leased thus temporarily in-
creasing the firm size.

The models in this study are stated as tractor=trailer units, with the
understanding that potential output is directly related to firm size (150,000
miles per year times number of tractors). These models are assumed to complv
with all Public Service Commission's and Interstate Commerce Commission's legal
and safety regulations.

When determining labor requirements of each.of the models, a one-to-one
ratio between drivers and tractors was used. Mechanics and secretarial staff
were added as suggested in the interviews with mechanics and salesmen of the:
trucking equipment. Since it is seldom that theoretical requirements for a -
certain size firm will match the actual labor used in a firm in the real world,
only average figures can be used. Labor requirements vary from day to day and
particularly from season to season, since men must be provided to handle unfore-
seen demands. In the smaller size firms thedrivers, as well as the owner-man-—
ager are assumed to work, when needed, as mechanics. ~

Range and Use of Investment Estimates of Models

There was a considerable range between the high and low investment cost
estimates for each of the four models. The quality of the equipment used in the
trucking firm's operation is the main factor accounting for this difference.:

The tractor and trailer investment make up 85 to 95 per cent of the total invest-
ment per firm, so total investment is predominantly determined by the quantity
and quality of the tractors and trailers in.the firm.

With this large investment range, an average figure for tractor and
trailer cost could not be used. Instead, within each model the high and low
investment estimates for tractors and tailers were used. Costs for diesel and
gasoline tractors also were considered. In the final comstruction of the model
firms, operating cost per mile was calculated for diesel and gasoline tractors,
high and low investment was estimated, and various combinations of their com-—
ponents determined for each model. In considering specific costs of each type
of model, not only depreciation on investment, but interest, fuel, fuel tax,
and maintenance costs also were considered to vary with type of investment est-
imate made (Table 7). Other fiked and variable costs were not considered to
vary (Table 8). Low priced tractors and trailers usually can perform the same
service as higher cost equipment, but they sometimes are considered to be short-

er-lived and to have higher maintenance costs. The shorter. life of the equip~
ment would affect the fixed costs of operation, while increase in maintenance
costs would affect the variable costs.- :




~.1s doubled, the investme
also,kdue to the 1arge portion of total investmért made up by the investment in.

}depreciation and interest charges (Tables 9~ 20)
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Though definite investméntVfigures%arefdifficﬁltitofarrive*at because’of.

~variations in cost, general relationships in the industry can be defined with

the aid of these estimat ‘For example, when the potential output of a firm

quired for each firm .size is approximately doubled

tractors and trailers. This is dindicated ia Tablé 6, using only “an ‘average in-

" vestment figure for each model - This relationshipis consistent” throughout the

following analysis, regardless of the type of equipment considered.

Estimating investment costs also is necessary to provide some. criteria
for establishing costs, such as depreciation, interest taxes and insurance.
Without these cost estimates, an economic analysis ‘of the trucking firms would
be useless because the short-run. costs necessary . for average cost computations
could not be presented. }

Although the range of investment estimates looks rather wide to serve a
useful purpose, the increase in fixed costs by higher investment is tempered by .
a decrease in variable costs. The highest estimate of investment is the, high -
cost diesel tractor, but inherent in :the operation of a diesel tractor are lower
fuel and maintenance costs per mile, thus tempeéring the effect of the increased

An average tractor and trailer investment figure for each model, along
with the other investments necessary for the models, is shown in Table 6. .-This
average investment figure is used- only in this. example.. : Investment cost per -
unit decreases slightly as size of the firm increases.25 From the smallest te
largest firm there is only 4 9.5 per: cent decrease in. per unit investment from
$27,900 to $25,223, The investment cost per mile follows the. same pattern, the'
per cent: decrease from the smallest: to: ‘the. largest model is: only 9 7 per. cent
from 18.6 cents to 16.8 cents.: Only a. small decrease in investment costs. per.

mile occurs because of the necessary increase im number of tractor~trailer units’

needed to attain the desired annual mileage. This. pattern,,shown in Table 6. .
by an average investment figure, remained approximately the same when comparing

- the- possible combinations of investment costs for, each model.tl*x:

As stated previously, the assumptions of these models are limitations.
Now, conSidering these 11mitations, the various investment estimates can. be
analyzed. - S : .

Model l' 1 Tractor.-wliTrailerQFirm [””

: Total estimated investment costs of establishing the 1 tractor --l trailer
model firm ranged from $14 050 to $37 700.,; ; e :

25The number of units in a firm is ‘based on the number of tractors avail-
able, i.e.,: one unit in the 1 tractor - 1 trailer model,” six units in ‘the 6
tractor - 8 trailer model, and so forth.;fv‘; :
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v a
TABLE 6. TOTAL, PER UNIT, AND PER: MILE INVESTMENT COSTS, MODEL TRUCKING FIRMS

R R A I I T Model ;. It
T T ~-l TrACEOL = =3+ Tractor‘— -6 Tractor'- -.-12 Tractox -
Cost Component .- 1 Trailer .. ‘4 Trailer - 8 Trailer - 16 Trailer
— - . Joilars - , —
Equipment , 4 . ,
Tractor . 14,000 - 42,000 '~ 84,000 - 168,000
Trailer 8,000 32,000 64,000 128,000
Office Facilities = 100 375 - 375 - 375
Garage Equipment 300 300 . 80 . 800
Buildings ' 5,500 5,500 5,500 5,500
Total Investment o 27,900 L 80,175 154,675 302,675
Per Unit , ‘ . o .
Investment - ,27 900; 726,725 - 25,780 25,223
~ Investment o 18, 6 ws 7.2 168

AThe tractor and trailer investment costs shown here are simple invest-
ment averages for diesel and gasoline tractors, and for high and low investment
estimates.

This range indicates that costs of entering the trucking industry in -
North Dakota are not prohibitive. The cost varies considerably, but even the
upper range is not prohibitive, at least from a relative cost of entry point of
view.26 This firm is designed to operate at an output of 150,000 annual miles.
0f this 150,000 miles, 50 per cent or 75,000 miles are assumed to be loaded.
The costs considered here make no distinction between running under a full" load
or running empty because, as’ indicated by the cost data of the North Dakota in-
dustry, these costs are about the same. :

Only a small cost of from $50 to $200 for offlce facilltles investment was
allocated to this firm since it is assumed that, other than a filing cabinet and
adding machine, office facilities would be part of the owner's home: ' Only one
‘telephone was assumed necessary for oBeration of this firm. The recommended
building for use as a garage and workshop for this firm is a 30' x 80' building
at a range of investment from $3,500 to $7,500. The highest estimate was a pre-
fabricated steel building and the lowest a wood frame building, both with 16 foot
high doors.27 This building investment estimate was used for all four models.
The building is large enough for a tractor and trailer, and it was assumed that
even the largest firm would need to do major repair work on only one tractor-
trailer unit at any ome time. This size building also has enough room so, as
more office space becomes necessary, larger firms could use part of the building
as an office,

260050 costs were considered not to be prohibitive relative to the costs
of entering other industries, e.g., farming, automobile manufacturing.

27ggtimates for this building were obtained from Edward Williams, Gateway
Construction Company, and Roland Krueger, Leo Lumber Company, both of Fargo,
North Dakota.
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Operating this 1 tractor - 1 trailer firm requires the services of. only
one man, the owner-operator. The owner-operator was assumed to do all the

~driving, bookkeeping, and repailr: work. : As.firmsize increases,:the owner-opera—
- tor assumes the exclusive role of manager.: He:will usually-be: involved in sales

and business generating activities and administrative functions.

Model II:: 3 Tractor - 4 Trailer Firm;

According-to estimates received from various dealer anddequipment manu-
facturers, it would be. possible to-begin. operation:of- the 3 .tractor - 4 trailer

‘grain trucking firm with an investment of $39,775:to: $102, 540. -This firm:could
- operate at 450,000  total miles per year. . It was, assumed that:office facilities

investment needed for the model would range from $175-to:$540.: The building..
investment would be the same as. the other models., ‘Two: telephones:were assumed .

Labor requirements would be three drivers and the owner—operator. The-
owner-operator is assumed to do some work as a mechanic as well as his manage~
rial duties. ~

Model III., 6 Tractor - 8 Trailer Firm Zi

f It was estimated that the 6 tractor - 8 trailer grain trucking firm woula
be put into operation for $75,575 to. $195,640, for:the:livestock.firm. ~This"
firm 1is designed to operate at 900,000 -miles per year.::Investment:in buildings
is assumed the same as the other models. :The-labor requirement for:this firm-
is gix-drivers, one full-time:meéchanic;’ ‘and the- -owner-operator;. In a-firm:of:
this size, it is possible:that’'a half-time- secretary.will be employed. to handle

“the telephones and correspondence and ‘also. to:keep: ‘books.: +Three:telephones were

assumed necessary for a firm of this size.

Model IV' 12 Tractor - 16 Trailer Firm

An ' investment cost of $l47 175 to $381 640 would be needed to put this:

12 tractor - 16 trailer grain trucking firm in operations:: The-firm-is :designed
‘to.operate at 1,800,000 total miles per year. 0ffice: facilities -and -building-

investment have the same range as the 6 ‘tractor ~ 8 .trailer firm. "This firm was
assumed to need four telephones. Labor requirements would be 12 drivers,.two-
full-time mechanics, one full-time secretary, and the owner-operator. In this
firm the owner-operator would be concerned only with managerial and business
Senerating duties. S e Dowivma woriesdviomie ol Pyt

‘~l. Operating Costs ORI

Operating costs are the components of both fixed (sunk) and variable (out
of-pocket) costs. Each of these components is included in the following analy-
sis. 7 DL prme e T s umatides morme wata aorngLes TR e
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——Depreciation .-

The totalxinvestment,chtslcalculafed~for'each"of the four models are not

'~ amortized in one year. ' Therefore, they are not considered as a single entry in

the books of the firm.  The usable life of the item considered is the basis used
for spreading out these investment costs. The deprecilation rates for the trac~
tor and trailers in this study were recommended by manufacturers and by managers
in the North Dakota trucking industry. -~ The Public Service Commission dictates
the maximum depreciation allowed per time period. The shortest depreciation
period allowed is approximately six years. However, after discussing this mat-
ter with the equipment manufacturers who provided the initial investment esti-
mates, a usable life of 10 years was employed for the tractor and trailer depre-
ciation schedules because it was felt this gave a more realistic estimate of the
actual life of the equipment. This 10-year life was used for all types of trac-
tors and trailers. Equipment in the trucking firm (including office facilities
and garage equipment, tools, and air compressor) is depreciated by the straight-
line method over the 10 years28 The building is depreciated by the straight-line
method over:a 25~year period. T A IS T U NPT ST

Taxes

Tax expenditures are items which must be paid regardless of level of out-
put. No real estate tax is paid on the tractor or trailer because it is consid-

- ered personal property. :The real estate tax on the building was included as a

fixed cost, as well as the excise tax on the tractor and trailer. The rate -
used for the property and real estate tax was $20.00 per $1,000 of investment.
The sales tax rate, both excise and use tax, is at present approximately 3:to.
4 per cent. Although the tax rate in North Dakota varies from year to year, the
rate used in this study was 3 per cent. The sales tax on the tractors and ::

“trailers in each firm was considered to be included in the investment estimates.

Insurance

Insurance rates for the trucker vaty greatly in response to such items
as record of drivers, type of load, length of haul, and type of:insurance.car-

‘ried. Liability insurance must be paid regardless.of level of output.. The most

common liability inmsurance carried is $50,000/100,000 bodily injury and $10,000

. property damige._ This amount of: coverage costs the. trucker about $185 per yea1

per vehicle.

28Under the straight-line method of depreciation an equal amount of the
cost is allocated to each year of use. This annual amount is determined by

dividing the initial investment figure by the years of usable life of the item
being considered. For example, if a. tractor costs $20,000 and was to be depre-
ciated out over a 10-year period an annual depreciation charge of $2 000 would

be used

29These insurance rates were obtained from Herman England The Hartford
Insurance Company, Union Stockyards, West Fargo, North Dakota.




-19 - 2

- Cargo insurance-also .is carried. by the-trucker.:: Since-this this ig paid

- aﬁhually on each. vehicle, dt.also- is considered-a fixed cost. ~The:Notth-Dakota

Public Service Commission requires-a minimum of '$1;000 coverage ‘on éach tractor-

- trailer unit.. The grain trucker;:due:to the higher value of his load at times,

carries $2,000 coverage. . The insurance rate:is $15 per. $1,000 of ‘coverdge. “An
average rate of $20 per vehicle was used in this study.

One also considered insurance premiums on the building a fixed ‘cost.’ In
this study a rate of $1.70 per $100 investment was used.30 This insurance covers

- the building and;anythingfwithin‘thevbuildingkproper,~inc1uding*gafege‘equipment.

License

‘License fees for the typical trucking firm are the same regdrdless: of
the level of output per unit of time. Therefore, license fees are considered
fixed. b S e e Yo

Bt

The actual license fee of the trucker varies, depending upon the prorating

that the firm does.  Prorating refers. to the situation where ‘the:license fees
. the North Dakota trucker pays: to-each state is based:on: the. number:of miles:

driven in that state. . A certain period before he:pays his: 1icense, the owner-—

operator estimates ‘the: annual miles he will.travel and: the percentage: of those

miles expected to-be in each state.- .Then, the license bureaus’of North Dakota
and the other states“pay,each'otherwforVthe miles..driven in the corresponding
states by their respective drivers. These fees are paid as a fixed amount by
the trucker to the trucker's home state and the portion of the total license
fee paid to each state is based on ithe-percentage of that firm's miles driven in
each state, a

License fees vary from state to state and vehicle to vehicle; therefore,
no specific cost can be applied to each individual case. A license cost of $800

~was assigned to .each vehicle. Other::license fees also are;fixed. - The  trucker

pays an agricultural permit fee of $30 and, if: .applicable, a !special" permit’

.fee of $25. Total license cost used in this: study was $855 per:vehicle unit .’
per year‘ V \ Sl mee Bor cvepemeey oDty e i “ wy mpr p el

Telephone

Telephone cost to the firm was considered partially fixed and partially
variable, If the firm.cuts back production,:the:base. charge: for: the: telephone
service must still be paid.- The. fixed portion of. the. telephone cost. is assumed
to be $5 per month or $160-per year pet: telephone.  The telephone: fixed: cost
was assumed to increase:in direct proportion' to the number:of phones in-use.’:

Interesq o “,7a:a'7 o f“uf“ :u?ﬁf wpe “;ﬁhrﬂi;u %

In most cases the firm must borrow some money in order to cover. th":,.
investment. Interest paid for the use of this money must be con51dered a cost

30ppese rates were obtained from the Fire Underwriters Insurance Company.
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—to the firm: TN
per:cent on. the tractor 1nvestment and: 7 per cent-on- the trailer. Capital owned
by the firm.could,.if -invested in some other- ‘enterprisé;; yield a‘'return-of 6'per

. cent, so.a _charge on.this investment also was made.- The: interest charge used
in this study was 6.5 per cent: for the* total investment.»f Pha e e

-Utilities.
Utillty costs for the trucking firm will ot vary with the level of pro-

duction. In this study a total utility bill of $50 per month or $600 annually
mainly for electricity and heating fuel was assumed.

Return to Management B

The owner—operator of the trucking firm, in h1s role of manager, must'
receive payment for his services. This expense is a fixed cost to the firm as
. it does not vary with level: of production. ~It“is, however, mnot an accounting
cost that appears on the books .of ‘the :‘firm.  This expense was assessed for this
study through comparison with returns on 'alternative forms of employment. Var-
ilous commercial trucking firms were asked to estimate the wages paid ‘to indi~-
viduals doing a job in their firm comparable to the role 'of ‘the owner-operator
in the livestock and grain trucking firms.”* These estimates were ‘the ba51s of
the $6,500 annualmeturn to management used in this study. CEE A

Variable Costs .

Taxes -

The only specific taxes to be considered as variable costs in this study
are the excise tax on the tires beught by ‘the firm each year and the state and
Federal taxes on'fuel used. 'The tire tax was assumed to be 8 per cent, paid on
both the original tires and replacement tires bought during the year. 'The total
fuel tax cost was assumed to be 10 cents per gallon for both diesel and gasoline.

Telephone

Any telephone: expense above the base charge was: considered a variable
- cost. As the”level of output increases, there:-is a corresponding increase in-
long-distance telephone charges. The telephone cost assigned: to: the f1rms in
this study was $2 per thousand miles, or $.002 per mile..:o =& .o founso :

31Firms providing estimates were Union Storage and Transfer Company, -
Peterson Mayflower Transfer and Storage, Consolidated Frelghtways, and United

Buckingham Freight Lines, all of Fargo, North Dakota.ll‘
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Wages ;
The cost of all labor in a typical grain- trucklng firm was considered a
variable cost.. The two classes of labor costs used were drivers' wages and ,
mechanics' wages. Included in mechanics' wages’ Were any secretarlal or office
help required i : :

Wages paid to drivers ranged from 4.5 cents to 6. 5 cents per mile, with
5 cents the most common rate. This 5 cents rate! ‘was used in this study.
Mechanics' and secretarial helps' wages also were considered variable costs.
It was assumed they could be paid an hourly wage: and .as production is cut
back, would be dismissed and their duties taken over by the owner—operator.

Wages paid to mechanics and secretaries in these models ‘are based on
salaries being paid to individuals in comparable roles in the North Dakota
trucking 1ndustry. Both the mechanic and gecretarial help are-assumed to work
only the necessary hours to complete the needed work Wthh would vary closely
with annual. mileage, and wages were $l 75 and $l 25 an hour for mechanics and
secretarial help, respectively. ‘ ~

f’q

Fuel

A major cost incurred by a trucking firm is fuel expense. The price per
gallon in North Dakota, excluding taxes, is approximately 15 cents for diesel
fuel and 22 centsfor gasoline. Fuel cost per mile is greatly affected by the
type of engine used in the trdctor. A diesel tractor commonly ‘traveled five
miles per gallon in the trucking industry, while the gasoline tractor traveled
4 to 4.5 miles per gallon. The fuel cost used in.this study was 3 cents per
mile for diesel and 4.5 cents per mile for a gasoline tractor.  Little differ-
ence in fuel consumption was noticed between the high and low priced diesel or

- gasoline trectors.32 |

Tire Cost .

Tire cost is also considered an important variable cost because of its
direct relationship to annual mileage. Truckers were .asked to estimate the
mileage life of the tires on their vehicles, and those ranged from 50,000 miles
to 200,000 miles per tire with a mean of 140, 000 miles. ‘The medlan and model
estimate was 100 000 miles: per tire.iﬁf“ : :

Many factors ‘result" in wear on the tire. When the’tiredis first placed

~on the vehicle, wear is comparatively rapid. As the tire wears down the rate

of wear slows .appreciably. A cost per mile of 2.5. cents was-used, arrived at
by dividing the mileage per tire into the average purchase prlce per tire multie
plied times the number of tires on each tractor-trailer combination.

L

32Throughout this discussion the Terus high—gas tractor will refer to
the higest investment estimate for a gas tractor, low—diesel tractor will refer
to the lower estimate for a diesel tractor, and so forth.
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Maintenance Costs " oo obvtoieun

“‘Maintenance costs also vary with:level of. production, and includeioil,
oil filters, fuel filters, corrosive resistant:elements, normal preventive
inspections, and repairs. Repairs include all.costs:.of éngine and chassis up-

- keep necessary in the 10-year life of the tractor .and traileri  Information :
received from engine manufacturers indicated: a .9 cent: per mile maintenance cost
for engines.33 The survey sample cost data of North Dakota grain truckers indi~
cated a maintenance cost of .95 cents per mile. The grain trucker was assumed
to have maintenance costs of 9 cents per mlle for diesel and l 3 cents per
mile for gasoline tractors. ' » Lo e ‘ : S

TABLE 8. ANNUAL FIXED AND VARIABLE COSTS NOT AFFECTED BY CHANGES IN INVESTMENT
ESTIMATES MODEL GRAIN TRUCKING FIRMS 100 PER CENT CAPACITY ' . ,

v ) Model
3 Tracto? -

‘T Tractor - 6 Tractor - 12 Tractor -

Cost Component 1 Trailer 4 Trailer 8 Trailer 16 Trajler
: wdollars oo aEE T
Fixed - , : Lol SRR
Telephone ' - SRR 60+ 120 e
“Taxes T FEmE e 1200 120~ © 120
Insurance vov 287 657 1,212
 License - 855 7 2,565 5,130:
Utilities ©600° T 6007 +1:600: -
; Return tO Manage—, LTt T EAR TN O L N C RS A IR
ment a ‘ 6,500 -
Total Fixed 8,422
Variable )
‘Tire Tax " 300 oy
'Telephone 300" 5 8
‘Drivers' Wages 7,500 s
 Mechanics' Wages - - :
Tire Cost 3,700 5 i .
Total Variable 11,850 77,100 <154 ;600

Model Firms and Indicated Relatiomships - .. -

Gasoline Versus Diesel Tractors

A comparison of the diesel tractor investment estimates with those for a
comparable gasoline tractor indicates a lower operating cost for the dlesel

‘tractor firms throughout all four models.

L

33Brown, James H., field manager, Motor Truck Division;.Intérnatiohaiv”
Harvester Company, December 21, 1966.
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In the model grain trucking firms, operating cost of the low cost gas:

firm was greater than the high cost diesel firm in all four models, caused by
the higher variable cost charged to the’gasoline tractor. - This increase in
variable costs offsets ‘the lower :fixed costs obtained by lower depreciation and
interest charges on the gasoline’ tractor, thus resulting in higher average total
costs for the gasoline tractor firm. This difference in operating costs between
the comparable diesel and gas investment: estimates remains approximately the same
throughout all four models’ (Tables 9—12) ; , , '

High Cost Versus Low Cost Trailet Investment Estimetes

Employing the higher cost trailer in the model resulted in an increase of
.25 cents in Model I, to .34 cents per mile;in Model IV, with the average change
being .32 cents per mile (Tables 9-12). The difference of high cost versus low
cost trailer investment had, as expected, more effect on the three larger models
than on the 1 tractor - 1 trailer model because of the-higher relative-importance
of trailer costs to the firm's overall costs as.firm size inereases.

High Cost Versus Low Cost Investment Estimates

Costs applicable to the different investment estimates indicate that.a
variation in investment causes a noticeable variation in operating costs because
percentages of total investment are used to determine some components of each
model's operating costs. There was not, however, a direct relationship between
increased investment in that type of equipment and increased operating costs does
occur. However, when comparing a firm operating diesel tractors with a firm
operating gasoline tractors, the added expense of the increased. dnvestment. neces—
sary to obtain diesel tractors is more than offset by the decrease in variable
costs.

Tables 9 through 12 and Figures 1 through 8 indicate that the per mile
operating costs for the highest and lowest investment estimates for each specific
model are substantially different. ' The difference for the grain trucking firms
was 1.13 cents per mile for Model I operating gasoline tractors to 1.33 cents
per mile for Model II operating diesel tractors. and an average change in operat—
ing costs between the highest and lowest investment estimates of 1. 25 cents per
mile.

The change in operating costs as a result of investing in diesel tractors

instead of gasoline tractors is noticeable..  The difference between diesel and
gasoline tractor firms was approximately 2.6 cents." '

- Excess Cepaci_z

Operating costs per mile are increased greatly when excess capacity exists.
Data presented in Tables 13, 14 15, and 16 support this conclusion and provide

the 1nformation necessary for construction “of short-run average cost curves.- .
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Figure 3. Annual Average ommwmnu.bm. Costs of Three Tractor-Four Trailer
Grain Firm Operating Diesel Tractors, High and Low Estimates.

i
1

CENTS
PER MILE

381

HIGH ESTIMATE
361 - — — L OW ESTIMATE

30p~

28

26}

20

AR\
A\

AN
N\

. | | i I D | I LR PR | ..
40 80 " 120 160 200 240 280 320 360 400 440
) ANNUAL MILEAGE (THOUSANDS)
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Grain Firm Operating Gasoline Tractors, High and Low Estimates.
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Costs in these ‘tables are derived by holding the variable costs per mlle con-
stant and dividing the fixed costs by varying levels of miles traveled per year.

. By decreasing the level of production (annual mileage) from 100 per cent
of capacity to 60 per cent of capacity, the owner of the one tractor - one
trailer grain firm operating high cost diesel tractors increases his per mile
operating costs by 5.83 cents, or 26 per’ cent. Data in Tables 13, 14, 15, and
16 indlcate that similar relationships ex1st in each of the four models

: Since the average fixed cost flgure increases as capacity utilizatlon
decreases, the average total cost figure increases. The average variable me-
chanics and secretaries will work just those hours needed to complete the neces-
sary work.., Since other variable costs -are held constant per mile also, this
accounts.. for ‘the constant per ‘mile average variable cost ‘used in each speciflc
model. ’

) Economies of Slze

‘ Short run average cost curves ‘are presented in Flgures 1 through 8. These
curves are shown for the. highest and lowest. operating cost estimate for: each of"
the four models, and are also categorized as to gasoline versus diesel ' The "
most efficient of the cost estimates for each specific model was used for the
short-run average cost curves presented in Figures 9 and 10. These flgures
indicate-no noticeable economies of size can be realized. by increasing the firm's
size beyond the three tractor ~ four trailer flrm.; There is substantial drop in
operatlng ‘costs when 1ncreas1ng the firm size from a one.tractor - one traller
firm to a three tractor - four trailer firm. TFor a grain trucker operating die-
sel tractors at 100 per cent capacity, average operating costs for Models I
through IV are 21.00 cents, 17.92 cents, 17.78 cents, ‘and 17.39 cents, respec-
tively. The industry scale curve or the’ 1ong—run curve is found by simply draw-
ing a llne tangent to the four short-run average cost curves shown by the heavy,
broken line in Figures 9 and-10. fe - - -

| Since this curve levels off and becomes horizontal 'at about 450,000
level! of annual mileage, it can be concluded that at this point ‘the possible
economies of size are utilized to a large extent. From this model, the 3 trac-
tor - 4 trailer firm, on little more economies of size are realized. The long-
run planning curve in these figures establishes that, of the four models, only
the 1 tractor = 1 trailer model can deflnitely be said to be less efficient than
the others. ‘From the 3 tractor -~ 4 trailer model to- the 12 tractor - 16 trailer
model equivalent to quadrupling the firm size, per mile operatlng costs are
reduced by only - 53 cents.. .

If demand for the trucker s service is present (as assumed in thlS study),

the firm will realize economies of size by increasing its output to a capacity

of at: least 450,000 miles per year. As long as average total cost continues to
be less than average revenue, the flrm can and should, in the 1ong—run, continue
1ncreasing in size. ‘ L
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Another option open to the owner~operator is buying used equlpment. Data
demonstrating the comparable costs of a 3 tractor - 4 ‘trailer flrm, hauling: grain
and using gasoline tractors, when using new versus equipment are shown in Table
17. Fixed costs of the uSed equipment are lower because of reduced depreciation,
interest, and license costs. Depreciation was figured on an estimated eight- -
year life for the tractor and six-year life for the trailer. Both estimates
are considered to be the maximum possible life for used equipment as for new
equipment, i.e., 6.5 per cent. Since license fees are usually based on weight
and age of equipment, the license fee charge to the used model was lowered as
suggested by the North Dakota Fee Schedule. The decrease in these three cost
components lowered fixed costs $2,977 below the new equipment model. This low-
ered average fixed costs by .66 cents, from 3.65 to 2.99 cents.

Variable costs were increased substantially more than fixed costs were

-decreased. Fuel tax, fuel, and maintenance costs all increased., These variable

costs were increased accoréing to the suggestions of mechanics employed by vari-
ous equipment dealers and the managers of North Dakota agricultural trucking
firms. Fuel tax and fuel costs were raised from 2.1 and 4.5 cents to 2.3 and

5 cents per mile, respectively. Maintenance charges also had to be. increased,
from 1.6 to 2.5 cents per mile.

Average total variable costs were raised from 15.8 cents per mile to 17.7
cents per mile. This increase more than offsets the decrease in average fixed
costs, resulting in an average total cost of 20.69 cents per mile for the used
equipment at 100 per cent of capacity utilization, 1.24 cents-above the 19,45
cents per mile operating cost for the new equipment, This relationship seems
to hold for all models and all investment estimates.

The new equipment model has lower operating costs per mile even when
operating at 40 per cent capacity (Table 18). The difference is smaller due
to the higher fixed cost of the new equipment, but is still noticeable.

INDUSTRY - MODEL COMPARISONS AND IMPLICATIONS

, Per mile operating costs reported by the sample firms in this study
appeared to be considerably higher than those computed for the models (Table 19).
Actual operating costs for the grain firms ranged from 17.95 cents to 32.48 cents
per mile with a mean and median of 23. 42 cents and 26 79 cents, respectively.

Comparing these costs with the costs of the optlmum model, the low cost
diesel, low cost trailer firm indicated that efficiency improvements could be
made in the North Dakota trucking industry. However, the North Dakota trucking
firms are only operating at approximately 45 per cent of capacity. The North

34This 2.5 cent cost is again on the low side of the range of maintenance
estimates obtained.



TABLE 17. ANNUAL OPERATING COSTS OF A GRAIN TRUCKING FIRM, NEW AND USED EQUIP-

MENT, THREE TRACTOR - FOUR TRAILER GASCEINE""MDDELS“_lOOﬁPER”CENT CAPACITY

- 40 -

Average Cost Per Mile

"~ dollars”

Fixed Costs G Lo
Depreciation Con 37580 2,488
Interest 2,327 1,007
Telephone 120 SIS 120
Taxes 120 - 120
Insurance 657 - 657
License 2,565 " 2,000
Utilities 600 600
Return to Management -~ = - 6,500 6,500

‘Total Fixed Costs = “16,469u‘ 13,492

Variable Costs S Y
Fuel Tax 9,450 .~ 10,350
Fuel 20,250 22,500
Maintenance 5,850 11,250
Tire Tax 900 200
Telephone 900 - 900
Drivers' Wages 22,500‘ 22,500
Mechanics' Wages - -
Tire Cost 11,250 250H 11,250

Total Variable Costs 71,100 79,650

Total Costs : 87,569 93,142

Average Fixed Cost Per Mile .0365 .0299

Average Variable Cost Per Mile .1580 1770

1945 .2069

aThe figures for the new equlpment were taken from rr‘able 100'

bUsed tractors priced at $2 500 each used trallers at $2 000 each.
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+

Dakota grain trucking industry costs do compare favorably with‘thé;mpdel costs

at 45 per cent of capacity. Furthermore, buy increasing their level of capacity
utilization to 100 per cent they can actually realize costs slightly lower than
the models (Table 19). This ‘relationship indicates that the industry firms are
operating at nearly optimum efficiency at the 45 per cent level of capacity and
can attain optimum efficiéncy 'at the 100 per cent level. To reach optimum effi-
ciency, they must increase théi:‘annﬁ31‘mileagé”péf‘véhicle. This could be done
by reducing the number of ‘tractor-trailer units per firm while operating at the
same annual firm miles or. by increasing the annual firm miles while holding f£irm

size constant,33 o

Data for the industry firms also indicate that little economies of size
can be realized by increasing the firm size (Table 19). This relationship coin-
cides with the relationship found in the models. - As indicated by the change in
operating costs when increasing the level of capacity, substantial internal eco-
nomies of size can be realized for both industry firms and the models. The
decrease in operating costs, at the 100 per cent level of capacity, when
increasing firm size from Group .I to Group III was only .47 of a cent, while
the decrease from Model I to Model IV was 3.61 cents. At the 45 per cent level
of capacity the decrease in costs was larger. ‘The industry firms had a decrease
of 1.18 cents, compared to the model's decrease in costs of 7.26 cents. As
shown by this data, the industry firms are actually trealizing less economies
of size than did the model firms. Further, just as in the models, the largest
decrease in cost occurred between the smallest and next largest firm size.
Little economies of size occurred between Groups II and III or between Models
I1 and IV, : o ‘ ; .

351ncreasing vehicle annual mileage by reducing the number of tractor-
trailer units per firm may not be feasible due to the seasonality of ‘demand
for the trucker's services, the desire .to give good service to the customer,
and the reluctance of the trucker to decrease the firm size. ‘
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TABLE 20. ANNUAL TOTAL AND AVERAGE COSTS OF NORTH DAKOTA GRAIN TRUCKERS, AVER-

T AGE” INDUSTRX'FIRM*SIZE*“SAMPLE FIRMS“"19

Cost Item  vCosté

Fixed Costs : v
Depreciation $ 6,374
Interest 4, 848
Telephone 150
Taxes 170
Insurance 1,762
License 2,629
Utilities | 507
Return to Management 6,500
Total Fixed Costs - $22,970

Variable Costs ; ;
Fuel Tax $ 3,874
Fuel 5,882
Maintenance 3,017
Tire Tax 542
Telephone 374
Drivers' Wages: 10,046
Tire Cost 5,280
Total Variable Costs $29,015
Total Costs . $51,9685
Average Fixed Cdst~?er Mile .1035
Average Variable Cost Per Mile <1307
.2342

Average Cost Pet Mile

2Annual mileage of1222,000 péf year.
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