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In this article an estimate is made of the amounts of state highway-user taxes 
paid by vehicles of different types and general size groups. Of the total of 
$3,088 million of state motor-vehicle-tax payments made in 1952, fuel-tax 
pajrments accounted for $1,968 million or 64 percent; registration-fee payments, 
$910 million or 29 percent; motor-carrier-tax contributions, $64 million or 2 
percent; and drivers licenses, miscellaneous fees, etc., $146 million or 5 
percent. 

Comparisons established in this study show that passenger cars represented 
83 percent of all motor vehicles registered, accounted for 81 percent of the 
traffic on our highways, and contributed 65 percent of total state road-user-tax 
payments. I f panel, pickup, and other light trucks are combined with passenger 
cars, the percentages become 93, 89, and 74, respectively. Medium and heavy 
trucks and combinations accounted for 6 percent of the registrations, 10 percent 
of the traffic, and contributed 24 percent of the road-user payments. Tractor-
semi-trailer and truck-trailer combinations included in the preceding group 
accounted for 1 percent of the registrations, 3 percent of the travel, and 12 
percent of user-^x payments. Buses accounted for less than 1 percent of the 
registrations and travel, and 2 percent of the user-tax payments. 

On the basis of user-tax payments per mile of travel, passenger cars and 
light trucks paid 0. 5 cent per mile, buses paid 1.6 cents, and medium and heavy 
trucks and combinations paid 1. 5 cents. The rate for truck combinations alone 
is slightly more than 2 cents per mile'of travel, tractor-semitrailer combinations 
paying 2.1 cents and truck-trailer combinations 2.7. 

• L A S T year, there was presented before more time for intensive study of individual 
the Highway Research Board a comparison phases of the estimates, i t might be found 
of the taxes imposed in different states on necessary to modify or to revise them, 
a selected group of vehicles. The sole But i t is believed that the findings are suf-
purpose of that study was to compare the ficiently within the areas of reasonableness 
tax rates of the states, and no effort was and general validity to be useful, 
made to compute the total or average tax Although the principal value of this 
payments of any group. study lies in the findings, an outline of the 

An entirely different, though related, data on which the study is based, together 
matter is the total highway-user-tax pay- with a brief review of some of the problems 
ments on the different major groups of encountered and the assumptions that were 
vehicles. Information on this subject is of made, should be useful to those who may 
considerable importance to highway author- have occasion to evaluate or apply the 
ities, legislatures, andvehicle operators in findings. 
determining the equitability of the total tax In 1952 the states collected a net total 
burden on various groups of vehicles and of $1,967,831,000 in motor-fuel taxes and 
in weighing the tax burden on the group related fees. The total registration fees 
against the costs of providing the service and associated revenues amounted to 
and the benefits derived from the service. $1,069,439,000, but for practical pur-

It cannot be overemphasized that the poses, the $12,859,000 of fines and pen-
work presented here constitutes a series alties received have been eliminated, leav-
of estimates, and it is fully recognized that ing a remainder of $1,056,580,000. This 
some may disagree with these methods or was done on the theory that fines and pen-
findL.gs. Furthermore, it is possible, even alties are not actually road-user revenues, 
probable, that given better basic data, or even though they are miscellaneous re-
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ceipts of the highway departments in some 
states. State motor-carrier taxes collected 
during the year amounted to $64,036,000. 
The total of the state road-user taxes 
considered in this study is, therefore, 
$3,088,477,000. 

Precise information is available on the 
amounts of state registration fees that were 
paid by automobiles, the amounts that were 
paid by trucks, and the amounts paid by 
busses. Various related fees, such as 
drivers' and chauffeurs' licenses, title 
fees, etc., can be allocated to various 
classes of vehicles without fear of sub­
stantial error. Motor-carrier taxes can 
also be allocated with some degree of confi­
dence. Their payment is accounted for, 
primarily, by busses and heavier trucks. 

At f i rs t glance it might seem that the 
allocation of gasoline-tax payments to the 
various groups of vehicles should be fairly 
easy; but this is not the case. To assign 
gasoline-tax payments to the various groups 
of vehicles requires the determination of 
the amounts of travel of each group of ve­
hicles; and this is particularly important 
among the groups of trucks, since different 
rates of fuel consumption are assigned to 
each group. The formulation of an ac­
ceptable fuel-consumption curve is, in i t ­

self, no small task, and relatively minor 
changes in the rates of fuel consumption 
assigned would make substantial chajiges 
in the computed tax payments. The yield 
from fuel taxes accounts for approximately 
two thirds of all road-user-tax payments. 
According to the results of this study, 
motor-fuel taxes constitute 68.1 percent 
of the total state road-user taxes on auto­
mobiles, 63.7 percent of the taxes on 
busses, and 56.1 percent of the taxes on 
trucks. 

Wherever reference is made in this study 
to state motor-fuel-tax receipts, motor-
fuel usage, highway use of special fuels, 
and state motor-vehicle receipts, the data 
are taken from the Bureau of Public Roads' 
publication "Highway Statistics 1952". Such 
information is given therein in tables G-1, 
G-21, G-25, andMV-2, respectively. 

DETERMINATION OF VEHICLE 
CLASSIFICATIONS 

Gross-Weight Distribution 

Although registrations and fee payments 
are segregated in state records by major 
types of vehicles, the further task of dis­
tributing numbers and fees among various 

I S i CROSS VEHICLE WEIGHT 

Bjga EMPTY WEnarr 
^3 CHASSIS WEIGHT 

OWNER'S DECLARED CAPACITY 
£Z2 MANUFACTURER'S RATED CAPACITY 

GROSS WEIGHT PER LOAD CARRYING AXLE 

Figure 1. Basis of truck r e g i s t r a t i o n fees . 
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TABLE 1 

ESTIMATED OSIBtOITmil OF TRUCKS AND COHBDUTmHS BY VBDAL CLASSIFICATION 
AND REGISTERED GROSS WEIGHTS 1952 

(In thouaanda of vehiclea) 

Single-unit Truclu Vehicle Combinations 

Registered 
Two axles. Four l l res TraAtnr-KMnitrallllr Trap.lr-trBlliir Total 

Registered Panels 1 naFlckuDS OUier 
Gross Number Percentage Number Percentage Number Percentage Number Percentage Number Percentage Nunber Percentage Numbsr Percentage 

WelsU of of TWal of of Total of of Total of of Total of of Total of of Total of of Total 
reliicles Vehicles Vehicles Vehicles Vehicles Vehicles Vehicles Vehicles Vehicles Vehicles Vehicles Vehicles Vehicles Vehlclee 

8,000 lb and imdei 4,497 SI 000 700 8 000 470 S 400 - - - - - - 5,670 64.400 
B.OOl to 10,0001b 112 1 500 88 1 000 424 4 800 - - - - - - 644 7 300 
10,001 to 12,000 lb - - 88 1 000 441 5 000 - - . - - - 529 8 000 
12,001 to 10,000 lb - - - - 050 7 440 17 0 200 29 0 330 2 0 030 704 8 000 
16,001 to 20,0001b - - - - 385 4 360 26 0 300 29 0 330 1 0 010 441 5 000 
10,001 to 24,000 lb - - - - 143 1 615 18 0 200 73 0 82S 5 0 060 238 2 700 
14,001 to 30,000 lb - - - - 60 0 685 20 0 300 37 0 415 0 0 100 132 1 500 
10,001 to 40,000 lb - - - - 62 0 700 66 0 735 82 0 925 4 0 040 213 2 400 
I r e r 40,000 lb - - - - 23 0 265 192 2 175 23 0 260 238 2 70O 

Total 4,129 52 500 802 10 000 2,646 30 000 175 2 000 442 5 000 44 0 500 8,818 100 000 

groups of trucks is a complex matter. The 
difference among the various state bases of 
registration had to be reconciled, and to 
do this, factors were developed for con­
verting the available data that the states had 
supplied to a gross-weight basis. Thirty-
one states had supplied, for 1952, data on 
weight or capacity groupings according to 
their own registration bases. In a few 
states this was the unrealistic manufac­
turers' rated capacity. In some, i t was on 
variations of net or empty weight, but for 
the majority, it was gross vehicle weight. 
Some use a combination of factors. A l ­
though more than half of the states now 
register trucks and combinations on the 
basis of gross weight, it can be seen in 
Figure 1 that quite a few, including some 
of the larger ones, register on different 
bases. Conversion factors were estimated, 
and for each state for which data were 
available on some basis other than gross 
vehicle weight, the conversion factors were 
applied to obtain an approximation of the 
state's registration according to the groups 
in which they would have fallen if all states 
required registration on a basis of gross 
vehicle weight. 

While there is no need at this point to 
outline those conversion factors in detail, 
here are some examples: Single-unit 
trucks of 4,500 lb. or less empty weight 
in states registering on empty weight were 
considered to be in the gross-vehicle-
weight class of 1.8 times their empty weight. 
Single-unit trucks in the group 4,501 to 
8,000 lb. empty weight were considered to 
belong with vehicles of exactly twice their 
weight when registered on a gross-weight 
basis, and vehicles with an empty weight of 
more than 8,000 lb. were converted to 
gross-weight values of 2.5 times their 

empty weight. In states where tractor 
trucks are registered on an empty weight 
basis they were considered to represent 
combinations of five times the empty weight 
of the tractor alone; and tractors regis­
tered on a gross-weight basis were con­
verted to gross combination weights of 1. 8 
times the gross registered weight of the 
tractor alone. 

A l l in all , there were 18 states for 
which data were available on a gross-ve­
hicle-weight basis, and it was possible to 
convert the data from an additional 12 
states registering on other bases. How­
ever, in order to obtain balance, and be­
cause of questionable factors in the original 
material, data for 15 states were selected 
as representative. These 15 states regis­
tered more than 44.2 percent of al l trucks 
in the United States in 1952. The per­
centages thus obtained from this sample 
were applied to national totals of trucks 
registered. This distribution is shown in 
Table 1 and Figure 2. 

In 1952, the year on which this study is 
based, there were 8,818,000 trucks regis­
tered, excluding publicly owned vehicles. 
Of these, after converting to a gross-ve­
hicle-weight basis, as described above, 
there were 5,679,000 in the 8,000-lb. -and-
under group, or 64.4 percent. An addi­
tional 26.3 percent, or 2,318,000 were in 
the groups from 8,001 to 20,000 lb. Only 
370,000, or 4.2 percent, of the trucks 
were in the 20,001-to-30,000-lb. range; 
and another 212,000, or 2.4 percent, were 
between 30,001 and 40,000 lb. The trucks 
and combinations of over 40,000 lb. ac­
counted for 2.7 percent of the total, or 
238,000 vehicles and combinations. Thus, 
only 9. 3 percent of all trucks were more 
than 20,000 lb. in gross weight. 
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Visual Classification of Vehicles 

The previous discussion concerns the 
distribution of vehicles on registration 
bases, and some of the difficulties en­
countered in computing a uniform distr i­
bution on the basis of vehicle or combina­
tion gross weights. An entirely different 
problem arises in adapting the computed 
gross-vehicle-weight basis to the actual 
vehicles operating on the highway as they 
are observed from countmg or weighing 
stations. Determination of the taxes paid 
by various vehicles requires considerable 
knowledge of the mileages they travel; and 
these must be computed primarily from 
observation. Registration fees do not vary 
with the amount of travel. Motor-carrier 
taxes do vary to a considerable degree with 
the amount of travel, and fuel taxes paid 
vary in direct proportion as travel varies. 

10.001 to 13.000 

12,001 to 10,000 

16,001 to »,00O 

10,001 to H.ooa 

34.001 to 30.000 

30.001 to 40.000 

MUllons 01 Vohlclu 

Figure 2. Commercial vehicles by gross-
weight- registration classes. 

The visual classification of vehicles 
shown in Table 1 and Figure 3 is that ordi­
narily used in recording and publishing 
traffic-volume information. This was the 
principal reason dictating its adoption for 
this study, although another factor prompt­
ing its use was that this classification is 
more meaningful than is a classification 
based solely upon gross weight. 

Although the visual classification is so 
commonly used in presenting traffic data, 
vehicles in use or registered cannot readily 
be classified on this basis. In spite of the 
fact that tractor trucks or panels and pick­
ups are registered separately in a few 
states, there is none in which the visual 
classification has been adopted in a general 
way as a basis for vehicle registration. 
Manufacturers' and trade-association sta­
tistics are no more helpful; manufacturers' 

gross-vehicle-weight rating has under­
standably become the basis upon which these 
groups publish most of their statistics on 
production and sales. 

As a consequence, it became necessary 
in preparing the visual distribution of ve­
hicles shown in Table 1 and Figure 3 to 
resort to other sources of information. One 
of these was the findings of the motor-
vehicle-use studies conducted in five 
states as presented in the project reports 
made on those studies. Another was the 
distribution of vehicles for seven urban 
areas reported in the home-interview sam­
ples taken inorigin-and-destination studies. 
A third was a report prepared on an analysis 
of the 1952 truck registrations in North 
Carolina made by the Division of Statistics 
and Planning of the North Carolina State 
Highway and Public Works Commission (1). 
Although none of these sources provided 
all of the information desired, i t was pos­
sible by piecing this information together 
with that which was available from regis­
tration records in a few states to develop 
the distribution shown in Table 1 and 
Figure 3. 

Some of these sources also provided 
gross-vehicle-weight distributions of indi­
vidual visual classifications. With the 
help of these it was possible to calculate a 
cross-classification of vehicles by both 
visual and gross-weight classifications. 
This tabulation, Table 1, provided a means 
of allocating registration and related fees 
and taxes according to both classifications. 
A comparison of the percentage distribution 
by both classifications is shown in Figure 4. 

DETERMINATION OF REGISTRATION-
FEE AND CARRIER-TAX PAYMENTS 

Registration Fees and Related Imposts 

Total revenue from state registration 
fees and associated imposts amounted to 
$1,069,439,000, or $1,056,580,000 if the 
$12,859,000 of fines and penalties are 
excluded. Of this net amount $910,211,000 
were registration fees and the remainder 
of $146,369,000 was accounted for by title 
fees and taxes, transfer and reregistration 
fees, operators' and chauffeurs' licenses, 
and other miscellaneous allied revenue. 
Operators' and chauffeurs' licenses alone 
accounted for $57,088,000. 

Registration Fees. In order to allocate 
registration fees between the various prin-



19 

Panels and pickups 

Other : - a i l e , 4-tlre 

S-azle, 6-tlre 

Tractor-semltiaUe: 

Tmck-traUep 

HlUlons of Tehleles 

Figure 3. Cammercial vehic les by v i sua l 
c l a s s i f i c a t i o n . 

cipal groups of vehicles, average regis­
tration fees were computed from the basic 
data on which the study, "State Road-User 
and Property Taxes on Selected Motor Ve­
hicles, 1953," was based (2). Although 
this present study deals in national totals, 
i t is well to remember that there are great 
differences among the states in their tax­
ation of motor vehicles. A good visual 
measurament of these differences appears 

• 0 » e r 40.000 Pounds - i 7¥M 

H.OOl M 20.000 Pounds - 11 0% 

B.OOl to 13.000 Pounds - 13 3 

in Figures 5 and 6. 
Property taxes on motor vehicles are 

not within the scope of this study, but it is 
of interest to note that there is considerable 
variation in their imposition and magnitude 
as shown in Figures 5 and 6. 

The average registration fee for auto­
mobiles, derived by simple division, is 
$11.81. The computed truck-registration 
fees derived by multiplying the numbers 
of vehicles in each group by the esti­
mated average fees, yielded a total of 
$368,605,000, or not quite 0.9 percent 
more than the known total of $365,404,000. 
The average fees were therefore re­
duced the 0.9 percent to arrive at the 
$365,404,000 total. 

The amount of truck and tractor regis­
tration fees, for 1952, as shown in Table 
MV-2, is $320,251,000. To this amount 
was added the $59,270,000 of fees paid on 
various types of trailers and semitrailers, 
from which was deducted $14,116,000 
estimated to have been paid on house t ra i l ­
ers, light car trailers, etc. The resulting 
amount, $365,404,000, makes allowance 
for the fact that semitrailers and trailers 
are registered separately in many states 

2 Axles 6 Tires - 3 

Otliep - 2 Antes 4 Tires 

Tnick-TraUer Comb 
Traetor-SemUraller 

Comb - S « 

1 Steele Unit 
r Trucks 

Registered Gross 
Weight Classification 

"Visual" Classification 

Figure 4. Comparison of trucks and combinations by registered 
gross weight and visual c las s i f i ca t ions . 
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Figure 5. Road-user and personal-property taxes on a "15i-ton" 
(12 , 500-lb. G.V.W.) stake truck in private use, ranked according 

to road-user taxes. 

and that there are considerably greater 
numbers of semitrailers than tractors. 

There were 5,679,000 trucks in the 
weight group of 8,000 lb. or less. When 
converted to the visual classification, 
4,497,000 fell into the panel-and-pickup 
group with four tires, 706,000 were other 
single-unit trucks with four tires, and 
476,000 were two-axle, six-tire, smgle-
unit trucks. The total registration fees of 
these groups amounted to $103,417,000. 
It seems probable that the panels and pick­
ups pay slightly smaller fees than the other 
vehicles in this group. 

In this respect, it is interesting to note 
that a great many states impose lower 
registration fees on farm trucks than on 
vehicles not qualifying for that classifica­
tion. These reductions are very substan­
tial, as can be seen in Figure 7. The vast 
majority of farm trucks are in the pickup 
and other light groups. To make allowance 
for this difference in fees, i t was assumed 
that the average registration fee of the 

706,000 four-tire single-unit trucks other 
than panels and pickups had a value of X 
and that the registration fee of the panels 
and pickups had an average value of X 
minus 5 percent and that the two-axle, 
six-tire vehicles in the group had a regis­
tration fee with the value of X plus 5 per­
cent. The same technique was applied to 
the fees of the vehicles in the 8,001-to-
10,000-lb. group. For the 529,000 trucks 
in the 10,001-to-12,000-lb. group, it was 
assumed that the 88,000 four-tire trucks had 
an average registration fee of 5 percent 
less than the 441,000 six-tire, single-unit 
trucks in the group. A similar method was 
followed in distributing the registration fees 
of each of the weight classes to the visual 
classifications. In each instance, however 
a heavier weighting factor was given to the 
registration fees for combinations when 
they fell in the same gross-weight group 
as single-unit trucks. 

Operators' and Chauffeurs' Licenses 
and Miscellaneous Imposts. The allocation 
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of operators' and chauffeurs' licenses had 
to be arbitrary. Some states do rtot require 
chauffeurs' licenses and others do not re­
quire ordinary operators' licenses of those 
who hold chauffeurs' licenses. The total 
chauffeurs* license fees attributed to truck 
operators was $9,229,000. It was assumed 
that one chauffeur's license at an average 
fee of $1. 80 should be attributed to each 
vehicle in the gross-weight classes of 
20,000 to 40,000 lb. and 1. 5 chauffeurs' 
licenses should be attributed to each ve­
hicle over 40,000 lb. The remainder of the 
chauffeurs' licenses and the fees derived 
therefrom were attributed to trucks in the 
various groups under 20,000 lb. Chauffeur -
license payments attributed to bus oper­
ators were computed as approximately two 
per vehicle or 290,000, and at $1.80 each 
these amounted to $522,000. Motorcycle 
operators' licenses were estimated at 
$0.25 per registered motorcycle, and 
amounted to $102,000. The remainder of 
operators' and chauffeurs' license pay­

ments, $47,235,000, was allocated to 
passenger-car operators. 

After allocating operators' and chauf­
feurs' license revenues to various groups 
of vehicles there remained $89,281,000 of 
miscellaneous fees to be assigned. This 
was done insofar as possible by examination 
of the individual state reports and allo­
cating the fees to individual groups where 
possible. As a result of this examination 
of state reports, $17,571,000 wasassigned 
to trucks. .This amounted to $1.99 each. 
In this distribution, however, consideration 
was given to size and value of the vehicles, 
since these factors affected the receipts. 
Title fees, transfer fees, and issuance fees 
were distributed to trucks on a numerical 
basis. Nonresident tag fees and a small 
amoimt of other miscellaneous fees were 
distributed between trucks on the basis of 
a five-state sample drawn from the indi­
vidual reports of the states in the Bureau 
of Public Roads files. The truck share 
of special titling taxes, amounting to 

NEW JERSEY 
RHODE ISLAND 
DIST OF COL 
CONNECTICUT 
ARIZONA 
MASSACHUSETTS 
COLORADO 
MARYLAND 
INDIANA 

WISCONSIN 
DELAWARE 
ALABAMA 
UTAH 
MONTANA 
TEXAS 

PENNSYLVANIA 
IDAHO 
GEORGIA 
CALIFORNIA 
OHIO 
NEW HAMPSHIRE 
NEBRASKA 
MICHIGAN 
WEST VIRGINIA 
NEW MEXICO 
VIRGINIA 
SOUTH CAROLINA 
NEVADA 

KANSAS 
FLORIDA 
MWNESOTA 
WASHINGTON 
MAINE 
IOWA 
LOUISIANA 
VERMONT 
TENNESSEE 
MISSISSIPPI 
WYOMING 
NEW YORK 
NORTH CAROLINA 
OKLAHOMA 
NORTH DAKOTA 
KENTUCKY 
SOUTH DAKOTA 
I L L N O I S 

REGISTRATKW FEES, ETC 
GASOLINE TAX 

P I PERSONAL-PROPERTY TAX 

Figure 6.. Road-user and personal-property taxes on a 40,000-lb. 
three-axle tractor-semitrai ler combination in private use in each 

state, ranked according to road-user taxes. 
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FEE REDUCTION 

LESS THAN SO PERCENT 
so TO 79 PERCENT 

B8S MORE THAN 7S PERCENT 

Figure 7. Reduced registration fees for farm trucks (1^-ton stake). 

$32,489,000, was distributed on the basis 
of gross vehicle weights, since these are 
ad-valorem taxes and it seemed that there 
should be a high degree of correlation be­
tween value and weight. Undoubtedly this 
is susceptible of refinement, but it is prob­
able that no great violence is done by this 
approach. 

It was assumed that the miscellaneous 
revenues to be assigned to busses averaged 
the same as those assigned to trucks, i . e., 
$1.99 each, or a total of $289,000. Mis­
cellaneous revenues of $1 each were at­
tributed to the 407,000 registered motor­
cycles. The remaining miscellaneous f ees, 
$71,014,000, were attributed to auto­
mobiles, and amounted to $1.63 per auto­
mobile when the amount is divided by the 
number of registered vehicles. 

Carrier Taxes 

The prior discussion has outlined the 
major phases of assigning registration and 
associated fees. The assignment of the 
$64,036,000 in motor-carrier tax revenues 
was made by study of the individual re­
ports of the states. This indicated that 
$7,268,000 might be assigned to busses 
and the remaining $56,768,000 assigned 

to trucks. Undoubtedly there are some 
instances of certain carrier taxes or pub­
lic-service permit fees and related reve­
nues that may be attributed totaxicabs, but 
insufficient evidence was found of such 
payments to make any allocation. In any 
case, i t is improbable that a substantial 
amount would be involved. 

For the purpose of this study it was also 
assumed that carrier taxes can be assigned 
entirely to busses and to trucks of more 
than 12,000 1b. in gross-vehicle-weight 
rating. Since the individual state records 
did not distinguish between the classes of 
vehicles upon which carrier taxes were 
levied, an arbitrary procedure was adopted 
in assigning them to the various group s. By 
taking the average amount of motor-carrier 
tax that would be paid by a vehicle of over 
40,000 1b. as the quantity X, it was as­
sumed, in computing carrier taxes, that 
vehicles in the group from 30,001 lb. to 
40,000 1b. could be assigned a value of 
0.75 X; that trucks and combinations in the 
group from 24,001 lb. through 30,000 lb. 
could be assigned a value of 0. 5 X; vehicles 
in the group from 20,001 lb. through 24,000 
lb. were assigned a value of 0.25 X; ve­
hicles in the group from 16,001 lb. through 
20,000 lb. were assigned 0.1 X; and ve-
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hides of 12,001 to 16,000 lb. had a value 
of 0.05 X. The value of X was found to be 
$94.32. I t might be said that this is re­
ducing guessing to a system, and there 
would be more than a grain of truth to i t . 
Yet, in the absence of detailed basic data 
any assignment of motor-carrier taxes to 
various groups of vehicles must necessarily 
be on an arbitrary basis, and regardless 
of the complexity of any formula adopted, 
it would be reasonably certain to contain 
many of the properties of the estimate 
made here. 

ASSIGNMENT OF TRAVEL AND FUEL-
TAX PAYMENTS 

Although much is known about the char­
acter and extent of motor-vehicle use, there 
is a present lack of complete information 
about the distribution of highway travel in 
rural and urban areas, especially that 
pertaining to the subdivision of this travel 
among the classes of vehicles for which it 
was desired to make estimates in this 
study. Nevertheless, such an estimate of 
travel during 1952, classified according to 
these vehicle types, had to be made it the 
fuel use and fuel-tax payments of the indi­
vidual types of vehicles were to be cal­
culated. 

Assignment of Motor-Vehicle Travel 

Estimates of passenger-car, bus, and 
truck travel in the continental United States 
were issued by the Bureau of Public Roads 
for each of the years from 1936 through 
1948 (3). The principal factors controlling 
the calculations made for 1936 were the 
traffic volumes, characteristics and re­
lationships as determined from rural traffic 
counts, and from the studies of motor-
vehicle allocation and road use conducted 
between 1935 and 1939, covering both rural 
and urban travel. 

These projects were included in the 
program of basic highway-planning studies 
undertaken jointly by the state highway de­
partments and the Bureau of Public Roads. 
Estimates for the succeeding years were 
based upon the calculations made for 1936, 
such modifications being made as were 
necessary to reflect known trends in motor -
vehicle registrations, fuel consumption, 
and vehicle use. The principal factors 
controlling the calculations for the indi­
vidual years were: (1) annual estimates of 

rural-road traffic made by Public Roads 
from traffic counts obtained by the high­
way-planning surveys; (2) annual reports 
of the highway use of motor fuel made by 
state authorities to Public Roads; and (3) 
reports of motor-vehicle registrations, 
also made by state authorities to Public 
Roads. Publication of these estimates was 
discontmued after 1948 because it was felt 
that some of the basic relationships existing 
in 1936, and upon which the entire structure 
of the estimates was predicated, might have 
changed considerably. Since that time only 
estimates of rural travel have been pub­
lished. 

The same basic procedures employed in 
preparing the estimates for 1936 through 
1948 were used in developing the estimate 
of the total passenger-car, bus, and truck 
travel for 1952 as presented in Table 2. 
For purposes of this study, however, i t 
was necessary to subdivide the estimate of 
total truck travel into the various visual 
classifications shown in the table. In rural 
areas, classification counts have been made 
regularly by the state highway departments 
as a part of the highway-planning-survey 
operations, and the percentage distribution 
shown by these counts was used in sub­
dividing the total rural vehicle mileage of 
trucks. In urban areas, comprehensive 
classification-count data are not available. 
Two other sources of information are 
available from the planning-survey opera­
tions conducted by the states, however, and 
these were used in subdividing the total 
urban vehicle mileage of trucks. Estimates 
of travel by the various visual classifica­
tions of trucks were developed for the large 
cities from information collected in origin-
and-destination traffic studies of the home-
interview type, and for the smaller cities 
from information obtained in motor-ve­
hicle-use studies. 

In the home-interview origin-and-desti-
nation studies, it is standard practice to 
collect data concerning the type of truck, 
the licensed gross weight, and the daily 
mileage traveled in the urban area, as 
well as the origin and destination of each 
tr ip. Information is also available in these 
studies concerning the number, type, 
origin, and destination of all trucks entering 
and leavmg urban areas. Twelve cities 
(Camden, Dallas, Duluth, Houston, Madi­
son, Minneapolis, Philadelphia, Racine, 
St. Paul, Seattle, Superior, and Washing­
ton, D. C.)were selected from those in 
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TABLE 2 

ESTIMATED TRAVEL DURING 1952 m THE UNITED STATES CLASSIFIED BY PLACE OF TRAVEL AND BY VEHICLE TYPE 
(Travel in millions of vehicle miles) 

Type and class of vehicle 
Amount of travel m — 

Rural 
arearf 

Urban 
places^ 

All 
places 

Percentage of travel m — 
Rural Urban All 
areas* places* places 
77.01 83.98 80 21 

0.52 0 74 0 62 
0 37 0.05 0.22 

7 97 5.67 6 91 
0.75 2.48 1 55 
8 72 8 IS 8.46 
7 38 5 79 6.65 
0.56 0.16 0 38 

i6 66 TOIT ISTff 

5 06 1.05 3 22 
0 38 08 0.24 
5.44 TIS 

22 10 15 23 18 95 

100.00 100 00 100 00 

Passenger cars (includmg taxicabs) 

iBusses-
Commercial 
Other 

SubtoUl 
frrucks and combinations* 

Smgle-unit trucks — 
Two-axle Four tire trucks-

Panels and pickups 
Others 

Subtotal 
Tvo-axle Six-tire trucks 
Three-axle trucks 

Subtotal 
Vehicle combinations — 

Tractor-semitrailer 
Combinations mvolvmg ful l trailers 

SubtoUl 

Total trucks and combinations 

iTotal all vehicles 

213,464 

1,444 
1,026 
2 470 

22,075 
2,083 

24,158 
20,453 
1,557 

48,168 

197,404 

1,750 
114 

1,884 

13,324 
5,834 

19,158 
13,600 

388 

410,868 

3,194 
1,140 
4,334 

35,399 
7,917 

43,316 
34,053 
1,945 

79,314 

14,013 
1,061 

is;074 

61,242 

277,176 

2,465 
187 

2,652 

35,798 

235,066 

16,478 
1,248 

17,726 

97,040 

512,242 

* "Urban areas" mcludes all incorporated places and other urban places, the remainder is mcluded m "rural areas 

which home-interview studies have been 
made and special tabulations of the urban 
travel by type of truck were made for these 
cities. Some of these tabulations were 
made by the state highway departments 
and some by the Bureau of Public Roads. 
Percentages and factors developed from 
these data were used in estimating the 
urban vehicle mileage of trucks by visual 
types in the larger cities for the country 
as a whole. 

The motor-vehicle-use studies are also 
home-interview studies designed to obtain 
on a statewide basis much the same types 
of information as are obtained for a single 
city or urban area in the home-interview 
origin-and-destination studies. Because 
of their statewide, rather than local em­
phasis, the sampling rates employed within 
cities in the motor-vehicle-use studies are 
much lower than those used in the origin-
and-destination studies; therefore, the 
stability and reliability of the motor-ve­
hicle-use samples are lower when only a 
single city or size group of cities is con­
sidered. However, the data available from 
these studies could be used to good ad­
vantage in estimating the travel of various 
classes of trucks and combinations in the 
smaller-sized cities and villages as a 
whole. Data obtained in seven states, the 
only ones in which motor-vehicle-use 

studies have been completed up to the 
present, were used in making these esti­
mates. In addition to the travel data ap­
plied, information obtained through these 
studies relative to the distributions of 
dwelling units, population, and motor 
vehicles was also used in refining the 
calculations. 

Other sources of information used in­
cluded estimates of travel by commercial 
and other busses reported by the industry 
in the 1953 statistical issue of "Bus Trans­
portation" (4), and estimates of automobile 
use reported by the Automobile Manu­
facturers Association in "Automobile Facts 
and Figures" (5). 

Total motor-vehicle travel on all roads 
and streets during 1952 was calculated to 
be 512 billion vehicle-miles, of which 411 
billion (about 80 percent) was estimated to 
have been performed by passenger cars, 
79 billion (nearly 16 percent) by single-
unit trucks, 18 billion (somewhat more than 
3 percent) by tractor-semitrailer and truck-
trailer combinations, and 4 billion (nearly 
1 percent) by busses. 

This tabulation includes the travel of 
publicly owned non-military vehicles. It 
was desired to limit the calculation of fuel 
consumption and fuel-tax payments to the 
classifications of private and commercial 
vehicles shown in Table 1 and Figure 3. 
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Consequently, the travel of publicly owned 
vehicles had to be eliminated from the esti­
mated travel of all vehicles shown in 
Table 2. 

Estimates of the travel and fuel con­
sumption of federal civilian vehicles were 
determined from statistics compiled by the 
United States Bureau of the Budget, while 
estimates of the travel and fuel consumption 
of motor vehicles owned by state, county, 
and local government agencies were de­
veloped from reports made by most of the 
state highway departments to the Bureau of 
Public Roads. 

The travel of publicly owned vehicles 
was determined to be 6 billion vehicle-
miles, of which the amounts contributed by 
the individual vehicle types were as shown in 
the second column of Table 3. The total 
travel of private and commercial motor 
vehicles, after deduction of public-vehicle 
travel, was 506 billion vehicle-miles, of 
which 409 billion was performed by pas­
senger cars, 76 billion by single-unit 
trucks, 17 billion by combinations of 
freight-carrying vehicles, and nearly 4 
billion by busses. The percentage dis­
tribution of this travel by vehicle groups 
was practically the same as for the_total 
travel of all public, private, and com­
mercial vehicles. This distribution is 
shown m Figure 8. 

^ mmt-n 

NML U 
TMcn 

orMii I 

3 ! 1 

OP TOTAL TRAWCL 

Figure 8. Percentage distribution of travel 
by pr ivate and commercial motor vehic les 
in the continental United States during 

1952. 

Operating Characteristics of Various Types 
of Vehicles 

In order to estimate the fuel consumption 
and fuel-tax payments for the individual 
classes of vehicles used in this study, it 
was necessary to determine certain of 
their operating characteristics, such as 
average gross weights, percentages of 
vehicles using fuel other than gasoline, 
and rates of fuel consumption. 

Average Operating Gross Weights. The 
calculated average operating gross weights 
used in this study for each type of vehicle 
are shown in Table 4 and Figure 9. Dif­
ferent methods were employed in arriving 

TABLES 
K8TIHATED TRAVEL DURING 1952 IN THE UNITED STATES CLASSIFIED BY OWNERSHIP AND BY VEHICLE TYPE 

(Travel in miUions of vehicle miles) 

Type and class of vehicle 

Amount of travel b y - Percentage of travel by — 

Type and class of vehicle All 
vehicles 

Govern­
ment 

owned 
vehicles 

Private 
and com­
mercial 
vehicles 

All 
vehicles 

Govern­
ment 
owned 

vehicles 

Private 
and com­
mercial 
vehicles 

Passenger cars- (including taxlcabs) 410,868 1,597 409,271 80.21 25.42 80.89 
Busses 

commercial 3,194 - 3,194 0 62 _ 0.63 
Other 1,140 770 370 0.22 12.26 0.07 

Subtotal 4,334 770 3,564 0.84 12.26 0 70 
Trucks and combinations: 

Single-unit trucks — 
Tvo-azle Four-tire trucks — 

Panels and pickups 35,399 1,428 33,971 6.91 22 73 6.71 
Others 7,917 319 7,598 1 55 5.08 1 50 

Subtotal 43,316 1,747 41,569 8.46 27.81 8.21 
Two-axle Slx-tlre trucks 34,053 1,374 32,679 6.65 21.87 6 46 
Three-axle trucks 1,945 79 1,866 0.38 1 26 0.37 

Subtotal 79,314 3,200 76,114 15 49 50.94 15.04 
Vehicle combinations — 

Tractor-semitrailer 16,478 664 15,814 3.22 10.57 3.13 
Combinations involving full trailers 1,248 51 1,197 0.24 0.81 0.24 

Subtotal 17,726 715 17,011 3.46 11.38 3.37 

Total trucks and combinations 97,040 3,915 93,125 18 95 62.32 18 41 

Total all vehicles 512,242 6,282 505,960 100.00 100.00 100.00 
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at the weights adopted for the various 
classes of vehicles. 

The average operating gross weight of 
passenger cars was determined by a com­
plex method of calculation in which these 
vehicles were divided by makes roughly 
into four groups, according to the weight 
of the most-popular four-door sedan of 
each make. An average operating road 
weight was calculated for each make by 
adding to the shipping weight of the four-
door sedan an allowance to cover non­
standard equipment, such as radios and 
heaters, fuel, water, two passengers, and 
baggage. The allowances varied from 600 
lb. in the case of the vehicles in the light­
est group to 900 lb. in the case of the 
heaviest vehicles. It was assumed that 
vehicles of all weight groups would have 
the same average travel. The average 
operating gross weight for all passenger 
cars was calculated to be 3,965 lb. 

The weights shown for the various 
classes of trucks and combinations are 
averages obtained from loadometer studies 
conducted in 1952 by the state highway-
planning organizations. A total of 134, 564 
vehicles was weighed as found in the traffic 
stream on main rural roads. Some were 
empty, some overloaded, and some only 

• 

Figure 9. Operating c h a r a c t e r i s t i c s of 
various types of motor vehicles. 

TABLE 4 
OPERATING CHARACTERISTICS OF VARIOUS TYPES OF MOTOR VEHICLES 

Type and class of vehicle 

Average 
operatmg 

Distribution of travel according 
to type of fuel used 

Rates of fuel consumption, 
by type of fuel used 

Type and class of vehicle gross 
weight Gasolme Diesel Other Gasoline Diesel other 

(pounds) (percent) (percent) (percent) (g p. m.) (g P m-) (g P m.) 

Passenger cars: 3,965 100 0 (a) (a) 0.06704 - -
Busses: 

Commercial 
other 

23,000 
11,600 

39 1 
100.0 

55.9 
(a) 

5.0 
(a) 

0.26870 
0.12540 

0.18590 0.26690 

Trucks and combinations 
Single-unit trucks — 

Two-axles, Four tires — 
Panels and pickups 
others 

Two axles. Six tires 
Three axles 

4,639 
5,834 

11,684 
23,611 

100.0 
100 0 
100.0 
100.0 

(a) 
(a) 
(a) 
(a) 

(a) 
(a) 
(a) 
(a) 

0.07350 
0.08420 
0.12590 
0.18980 

-
-

Combinations — 
Tractor-semitraller 
Truck-trailer 

35,602 
46,885 

86.5 
86.5 

12 6 
12.6 

0.9 
0 9 

0.24120 
0.28320 

0 17230 
0.20230 

0.28800 
0.31470 

''Percentage negligible. 

The operating characteristics of com­
mercial busses differed so greatly from 
those of other types of busses, that these 
were treated separately from the other 
types, such as privately owned busses 
operated by schools or institutions. The 
operating gross weight of 23,000 lb. as­
signed to commercial busses was deter­
mined by adding to the curb weight of a 
typical 42-passenger bus, such as used in 
either city or suburban service, the weight 
of a load of 21 passengers. The operating 
gross weight of 11,600 lb. assigned to 
"other" busses represents the combina­
tion of the curb weight of a typical medium-
sized school bus and the weight of an av­
erage load of 20 children. 

partially loaded. The weights reported 
reflect these conditions. Since no data 
were available on weights of vehicles op­
erating in cities, the rural road weights had 
to be applied to all traffic. 

Use of Fuels Other Than Gasoline. A l -
though the use of fuels other than gasoline 
in the propulsion of motor vehicles is in­
creasing rapidly, the amount of such so-
called special fuels used is st i l l a relatively 
small percentage of the total fuel con­
sumed on the highways. In 1952 the total 
of all motor fuel so used in the United 
States was 40 billion gallons (Public Roads 
Table G-21), while the total amount of 
special fuels used for highway purposes was 
only 805 million gallons (Public Roads 
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Table G-25). This relatively small segment 
of motor-fuel consumption assumes greater 
importance, however, when it is con­
sidered that nearly all of this fuel is con­
sumed by the larger commercial vehicles. 

Information reported by the commercial 
bus industry indicates that large portions 
of its operations are now carried on with 
busses propelled by diesel fuel, liquefied 
petroleum gas, and other nongasoline 
fuels. The specific percentage relation­
ships used in this analysis are based upon 
reports from 24 intercity, intracity, and 
suburban operators reported by "Bus 
Transportation" magazine (6). These data, 
which appear to be supported by other re­
liable information, indicate that more than 
50 percent of the fuel now used in common-
carrierbusses isdiesel fuel, while theuse 
of liquefied petroleum gas has become an 
important factor in some instances. On 
the other hand, although there is undoubted­
ly some use of these fuels in busses en­
gaged in other types of operations, avail­
able information seems to indicate that up 
to the present such use is insignificant. 

Nongasoline fuels are also used to some 
extent in smgle-unit trucks, but inasmuch 
as the achievement of significant savings 
from the use of these fuels requires large-
scale operations, such use is thought to be 
negligible and all of the consumption of 
these fuels in freight-carrying vehicles 
was assigned to combinations rather than 
single vehicles. 

Estimates of Fuel-Consumption Rates. 
The rate at which a certain motor vehicle 
or combination of vehicles wil l consume 
fuel in its operations over the highways is 
affected at any given time by a number of 
factors, among which the following are of 
major importance: type and grade of fuel 
used, characteristics of the engine, gear 
ratios, frequency of stops, condition of the 
vehicle, gradients encountered, types and 
conditions of roads traveled, weather, op­
erating gross weight of vehicle (or com­
bination) and contents, and driving tech­
niques employed. 

When the universe of all motor vehicles 
m service, operating throughout the year 
under widely varying conditions, is being 
considered, and if only a broad and gen­
eral analysis is undertaken, as was the 
case in this instance, the effects of such 
factors as frequency of stops, topography, 
weather, condition of the vehicle, and 
driving techniques employed tend to be­

come compensating and have little effect 
upon the determination of average rates of 
fuel consumption. Consequently, in the 
analysis undertaken for this study no at­
tempt was made to take any factor other 
than gross vehicle weight into account, 
except in a very limited way as noted sub­
sequently. 

Figure 10 shows the compromise curve 
indicating the relationship between gross 
weight and gasoline consumption plotted 
from the equation developed for this paper 
and the other fuel-consumption data that 
were considered in developing i t . This 
equation is intended to indicate approximate 
gasoline - consumption rates for gross 
vehicle weights up to at least 72,000 lb. 
operating imder average conditions. 

This gasoline-consumption equation was 
not statistically developed m the ordinary 
sense. Rather, it is a composite of values 
for numerous gross-weight groups ob­
tained from each of several previous de­
terminations by other investigators. Since 
it was beyond the scope of this study to 
assemble original data on the fuel-con­
sumption rates of motor vehicles, it was 
necessary to draw on the work of others. 
Although many sources of data were in­
vestigated, none was found which appeared 
to meet present needs in all respects. 

Some, like the determinations of the 
Federal Coordinator of Transportation (7), 
were developed from information that is 
now so old that it does not reflect condi­
tions now known to prevail especially in 
the higher gross-weight brackets. Others, 
like the fuel-consumption rates developed 
from the Ford data reported upon by Robley 
Winfrey (see p. 36 of this bulletin) are 
based upon limited coverage of engines, 
vehicle types, or loadings, and so tend to 
give values, for certain weight ranges, 
that deviate rather widely from the con­
sensus of findings. 

After plotting all of this information, 
as shown in Figure 10, it became evident 
that a new curve, or set of curves, should 
be developed. Some students of the prob­
lem contend that a single fuel-consumption 
curve cannot be developed to f i t all types 
of vehicles from passenger cars through the 
heaviest combinations. When the gasoline-
consumption equation adopted for use in 
this study was developed, it had not been 
predetermined that a single curve could be 
applied to all gross weights. However, 
when average fuel-consumption rates for 
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Figure 10. Estimated v a r i a t i o n o f f u e l consumption o f gasol ine-
powered vehicles w i t h average operat ing gross weight. 

each of numerous values of operating gross 
weights, ranging from 3,000 to 50,000 lb, 
had been calculated and plotted to logarith­
mic scales, it was found that they closely 
fitted a straight line having the following 
equation: 

Let GPM = gallons per mile 
W= average operating gross 

weight of vehicle 

Then GPM = 0.000534 wO- 583 

Consequently, it was decided that, for 
Durposesof the present analysis, this fuel-
consumption equation could be applied 
throughout the entire range of gross weights 
for which gasoline consumption would need 
to be calculated. 

As stated previously, this equation ap­
plies onlyto gasoline-powered vehicles. It 
is known that different rates of fuel con­
sumption will apply to diesel-powered 
vehicles, but there are not sufficient data 
at hand to permit the calculation of an equa­
tion for them. After consultation with 
representatives of the trucking industry, 
it was decided to assume that, for operating 
gross weights above 20,000 l b . , diesel 
vehicles wil l consume on the average, about 
30 percent less fuel than will gasoline-
powered vehicles of equal weight. No 
special allowance was made for vehicles 
using other fuels, such as liquefied petrol­
eum gas, partly because of their negligible 
importance in the nationwide picture and 
partly because available data seemed to 
indicate that such vehicles generally have 
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fuel-consumotion rates closely approxi­
mating those of similar gasoline-powered 
vehicles. 

Al l of the gasoline-consumption rates 
shown in Table 4 and Figure 9 were de­
veloped by applying the derived equation to 
the average operating gross weights shown, 
except in the case of commercial busses. 
Available ooerating data indicate that re­
lationships between the gasoline-consump­
tion rates and average operating weights 
of intercity busses are almost in line with 
the corresponding relationships calculated 
by use of the equation, but that in the case 
of intracity and suburban busses the rates 
are much higher, probably because of the 
combined effects of frequent stops, urban 
congestion, and other factors peculiar to 
such operations. The composite gasoline-
consumption rate shown was developed 
from operatmg statistics of the 24 com­
panies previously cited. 

Fuel Consumption and Fuel-Tax Payments 

Table 5 presents the calculated fuel 
consumption and fuel-tax payments of each 

of the various classes of vehicles indi­
cated in the visual classification adopted 
for this study. Figure 11 shows the per­
centage distribution of indicated total fuel 
consumption. 

Fuel consumption. The fuel-consump-
tion data shown were calculated by multi­
plying the total mileages indicated in Table 
5 by the corresponding rates shown in 
Table 4 and Figure 9. Separate calculations 
of gasoline, diesel, and other fuel used 
were made on the basis of the percentages 
of total use there indicated. 

The total calculated consumption of 
39,807 million gallons of fuel of all kinds 
is 91 million gallons, or 0.225 percent, 
below the 39,898 million gallons of fuel 
used by private and commercial vehicles 
for highway purposes in 1952 reported in 
Public Roads Table G-21. However, the 
analysis made for this paper did not take 
into account fuel consumed by motor­
cycles, motorscooters, and other similar 
vehicles, nor did i t give consideration to 
the use of fuel on which highway-user taxes 
were paid and no refunds claimed for such 
nonhighway purposes as the operation of 

TABLE 5 
FUEL CONSUMPTION AND TAX PAYMENTS IN 1952 CLASSIFIED BY VARIOUS TYPES < 

PRIVATE AND COMMERCIAL MOTOR VEHICLES 

Vehicle type 
Total Uasolmi i powered 

e h i r l p R 
Diese 

V ( 
1 powered 
hides 

Vehicl 
bv ot 

es powered 
her fuels Fuel crasumed Total 

tax 
paid 

Vehicle type miles 
traveled Mileage Fuel ^ consumed Mileage Fuel 

consumed Mileage Fuel 
consumed 

Total 
gallons Percent 

Total 
tax 

paid 

Millions Millions Million 
gallons 

Millions Million 
gallons 

Millions Million 
gallons 

Millions Million 
dollars 

Passenger cars 409,271 409,271 27,438 - - - - 27,438 68.771 1,353.3 
Busses 

Commercial 
Other 

3,194 
370 

1,249 
370 

336 
46 

1,785 332 160 43 711 
46 

1 782 
0 115 

35.0 
2.3 

Subtotal 3,564 1,619 382 1,785 332 160 43 757 1 897 37 3 
Trucks and combinations 

Smgle-unit trucks — 
Two-axles, Four-tires 

Panels and pickups 
Other 

33,971 
7,598 

33,971 
7,598 

2,497 
840 

- - - - 2,497 
640 

6.259 
1.604 

123.2 
31.5 

Subtotal 41,569 41,569 3,137 - - - - 3,137 7.863 154.7 
Two-axles, Six-tires 
Two-axles 

32,879 
1,868 

32,679 
1,886 

4,114 
354 

- - - - 4,114 
354 

10 311 
0.887 

202 9 
17 5 

Subtotal 76,114 76,114 7,605 - - - - 7,605 19 061 375 1 
Combinations — 

Tractor-semitrailer 
Truck-trailer 

15,814 
1,197 

13,679 
1,035 

3,299 
293 

1,993 
151 

343 
31 

142 
11 

38 
3 

3,880 
327 

9.223 
0 820 

181 5 
18.1 

Subtotal 17,011 14,714 3,592 2,144 374 153 41 4,007 10.043 197.6 
Total trucks and 

combinations 93,125 90,828 11,197 2,144 374 153 41 11,612 29,104 572.7 
Total all vehicles 505,980 501,718 39,017 3,929 708 313 84 39,807 99.772 1,963.3 

Difference (consumption 
by motorcycles, etc.) 91 0.228 4.5 

Total fuel consumed and 
tax payments 39,898 100.000 1,967.8 
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gasoline - DOwered lawnmowers, garden 
tractors, or small boats. 

I 
9-AXLE TRUOKt 

T R U W - T U I L C R S 
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i 1 i 
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n S S E N G E R TRUCKS 
CARS AND 

BUSES 

F i g u r e 1 1 . Percentage d i s t r i b u t i o n o f 
mo to r - fue l consumption by p r iva t e and com­
mercial motor vehicles i n the con t inen ta l 

United States during 1952. 

There were about 408,000 nrivate and 
commercial motorcycles, motorscooters, 
and similar vehicles registered in 1952. 
If it can be assumed that these vehicles 
consumed an average of 200 gallons of fuel 
each durmg the year, their total consumo-
tion would have been nearly 82 million 
gallons, a not-unlikely figure. Other m-
vestigators have averaged the annual con-
sumotion of motorcycles at 250 gallons, or 
even more. (The Federal Coordinator of 
Transportation used a fuel-consumotion 
rate of 0.027041 gallons oer mile and an 
average annual mileage of 15,000 in esti­
mating motorcycle fuel consumption in 
1932; see "Public Aids to Transportation," 
Vol. IV, n. 143.) 

Fuel-Tax Payments. Public Roads 
Table G-1 indicates that $1,97 billion -was 
collected during 1952 from state taxes upon 
motor fuel used for highway purposes. This 
total excludes taxes refunded upon non-
highway use of motor fuel and allowance 
made in a few states to taxpayers for costs 
of tax collection. It includes the incomes 
from certain miscellaneous receipts, such 
as distributors'and retailers' license fees, 
inspection fees, etc. 

The total motor-fuel consumption cov­
ered by these tax payments is not exactly 
the same as the total of highway motor-fuel 
consumption by private and commercial 
vehicles of almost 40 billion gallons shown 

m Table G-21. The reason is that Table 
G-1 shows tax collections during 1952, 
regardless of when the fuel was used, while 
G-21 is designed to present actual fuel 
consumption during the year. Although 
there may not be much time lag between the 
payment of the fuel tax and the actual use 
of motor fuel in most instances, the pro­
cedures used in the various states for 
handling tax refunds for nonhighway use 
may result in a considerable imbalance 
between net collections and highway use 
during any calendar year. Thus, tax-
refund claims for nonhighway use in the 
fall of one year may not be paid and be de­
ducted from collections until after the f i rs t 
of the following year. 

For this reason it was decided not to 
attempt to calculate tax payments directly 
from the gallonage distribution shown m 
Table 5. Instead, a percentage distribu­
tion was calculated from these data and ap­
plied to the total collections of $1.97 billion 
shown in Table G-1, on the assumption that 
the percentages of use reflected by the col­
lections would be essentially the same as 
those reflecting actual use during 19 52. The 
results of this calculation are shown in the 
last column of Table 5 and in Figure 11. 

FINDINGS OF THE STUDY 
In this paper, the attempt has been 

made to develop the amounts of state road-
user taxes paid by vehicles of different 
types and general size groups. Because 
the problem is a complex one and the esti­
mates are necessarily approximate, much 
time has been devoted to describmg the 
procedures and techniques used. It is time 
now to ask and to answer the question, 
"What does it all amount to?" 

The answer is found m the summary 
figures given in Tables 6 and 7 and in 
Figures 12 and 13, which portray the re­
sults graphically. The summary data 
compare the numbers of vehicles in each 
visual classification, the user taxes paid, 
vehicle - miles travelled, average pay­
ments per vehicle, and average payments 
per mile of travel. 

Table 6 brings together the classified 
estimates of tax payments that were de­
scribed individually m previous sections 
of this paper. It wil l be observed that 
fuel-tax payments accounted for $1,968 
billion (or 63.7 percent) of the total of 
$3,088 billion of state motor-vehicle-tax 
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TABLE 6 

ESTIMATE OF STATE BOAD-USER-TAX PAYMENTS BY MAJOR GROUPS OF VEHICLES 1952 
(In thousands of doUars) 

Vehicle group 
Regis­
tration 
fees 

Motor 
carrier 
taxes 

Oper. & 
Chauff. 

licenses 
Misc. Motor 

fuel Total Vehicle group 
Regis­
tration 
fees 

Motor 
carrier 
taxes 

Oper. & 
Chauff. 

licenses fees taxes Amount Percent 

Automobiles . . SIS.TSO - 47,23S 71,014 1,3S3,2S0 1,987,279 84.34 
Busses 13,171 7,268 522 289 37,337 58,587 1.90 

1,769 - 102 407 4,488 6,766 .22 
Camp & other light trailers. . . 14,117 - - - - 14,117 .46 
Trucks and combmations* 

Smgle unit 
Tvo axles, Four tires* 

Panels and pickups 83,804 - 4,436 5,966 123,156 217,362 7.04 
Other 18,729 - 836 1,186 31,567 52,318 1.69 

Tvo axles. Six tires 129,887 2,613 2,647 5,417 202,909 343,473 11.12 
Three axles 27,309 225 297 1,083 17,461 46,375 1.50 

259,729 2,838 8,216 13,652 375,093 659,528 21.35 
Vehicle combinations: 

Tractor-semitrailer 94,307 49,529 917 3,533 181,504 329,790 10.68 

Truck-trailer 11,368 4,401 96 386 16,129 32,380 1 05 

105,675 53,930 1,013 3,919 197,633 362,170 11 73 

Total trucks and combinations 365,404 56,768 9,229 17,571 572,726 1,021,698 33.08 

Total vehicles • • • • • 910,211 64,036 57,088 89,281 1,967,831 3,088,447 100 00 

pajrments made during 1952. Registration-
fee payments totaling $910 million brought 
in 29. 5 percent; motor-carrier tax contri­
butions of $64 million provided 2.1 percent; 
operators' and chauffeurs' license incomes 
provided $57 million (1.8 percent; and 
miscellaneous fees totaled $89 million 
(2.9 percent). 

The most-natural comparison of total 
payments is that between passenger cars 
and other types of vehicle. Of the $3,088 
billion in state road-user taxes paid by all 
vehicles in 1952, $1,987 billion was paid 
bypassengercars; $1.022 billion was con­
tributed by trucks and combinations; $59 
million by busses. The remainder is ac­
counted for by nearly $7 million assigned 
to motorcycles and $14 million assigned to 
camp, farm, and other light trailers. 

Table 7 and Figure 12 indicate that auto­
mobiles constituted 83.0 percent of motor-
vehicle registrations in 1952 and accounted 
for 64. Spercentof theusertaxes. Busses, 
relatively negligible in the gross totals, 
were approximately 0.3 percent of the 
numbers registered and contributed 1.9 
percent of the user-tax revenues. Trucks 
and combinations accounted for 16.8 per­
cent of the vehicles and 33.3 percent of the 
revenues. 

A different grouping of vehicles brings 
out the relation of numbers and payments 

more clearly. If the values for panels and 
pickups and other four-tired trucks are 
added to those for automobiles, we have 
what may be called the light-vehicle group. 
With this grouping it is found that auto­
mobiles and light trucks formed 93.4 per­
cent of the registered vehicles in 1952 and 
contributed 73.6 percent of the road-user-
tax payments. Medium and heavy trucks 
and combinations accounted for 6.3 percent 
of the vehicles and 24. 5 percent of the user-
taxpajrments. This finding is two-edged, m 
a sense. By the act of putting light trucks 
with passenger cars, the total of the truck 
contribution is diminished, but the weight­
ing of payments in relation to numbers is 
increased from less than two to one to 
nearly four to one. 

Some of the figures for individual types 
in the visual classification are revealing. 
Two-axle, sue-tired trucks amounted to 
5.0Dercent of the vehicles, and the tax 
contribution was 11.2 percent of the total. 
Three-axle trucks, constituting 0.3 per­
cent of the vehicles, contributed 1.5 percent 
of the revenues. Tractor - semitrailer 
combinations, which added only 0.84 per­
cent to the vehicle total, paid 10. 8 percent 
of the user-tax revenues. Truck-trailer 
combinations constituted 0.08 percent of 
the vehicles and contributed 1.1 percent of 
the tax payments. Combinations, as a 
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group thus amounted to less than 1 percent 
of the vehicles and contributed nearly 12 
percent of the revenues. 

In average payments per vehicle during 
1952, it is found that the value for automo­
biles was approximately $45. 50; that for 
busses was $404; and that for trucks and 
combinations was slightly less than $116. 
Within the truck and combination group, 
there is found an average payment of $47 
by panels and pickups and $59 by other 
two-axle, four-tire trucks; the general 
average for two-axle, four-tire trucks was 
$49. Two-axle, six-tire trucks paid, on 
the average, $130, and three-axle trucks 
about $265. The average payment for com­
binations as a group was $745, $746 being 
the average for tractor semitrailers and 
$736 that for truck trailers. Too much 
should not be made of the comparison be­
tween the two types of combinations, be­
cause of the wide difference in both num­
bers and geographical distribution. 

In the regrouping of vehicles, automo­
biles and light trucks are found to have 
made an average payment per vehicle of 
$46; the average for medium and heavy 
trucks and combinations was $227. 

Comparisons on a vehicle-mile basis 
are also given in Table 7 and illustrated 
in Figure 13. Here it is found that automo­
biles, which constituted 83.0 percent of the 
registrations in 1952, accounted for 80.9 
percent of the traffic volume. This may be 
compared with their contribution of 64. 8 
percent to the total road-user revenues. If 
again automobiles and light trucks are com­
bined, i t is found that this group contributed 
89.1 percent of the vehicle-miles and 73.6 
percent of the revenues. Medium and 
heavy trucks and combinations accounted 
for 10.2 percent of the traffic volume and 
24.5 percent of the revenues. Combinations 
taken alone provide an interesting com­
parison. They constituted 0.92 percent of 
the vehicles, travelled 3.4 percent of the 
vehicle-miles and provided 11.8 percent 
of the revenues. 

The final comparison shown in Table 7 
and Figure 13 is that made on the basis of 
average road-user-tax payments per mile 
of travel. The average payment by auto­
mobiles was 0.49 cents per vehicle-mile, 
or almost exactly % cent. Busses paid 
1.64 cents per mile of travel and trucks 
and combinations, as a group, paid I .IC 

TABLE 7 
ESTIMATE OF STATE HIGHWAY-USER TAXES PAID IN 1952 BY VEHICLES IN DIFFERENT TYPE AND WEIGHT GROUPS 

Motor vehicles 
registered 

Vehicle-miles 
travelled 

State highway 
user taxes paid 

Average rates of 
user-tax payments 

Vehicle group Number 
Per­

centage 
dis­

tribution 

Amount 
Per­

centage 
dis­

tribution 

Amount ̂  
Per­

centage 
dis­

tribution 

Per 
vehicle 

Per 
vehicle-

mile 

Thousands Millions 11,000 Cents 
Passenger cars 43,654 82.96 409,271 80.89 1,987,279 64 78 S45.52 0̂ 49 
Busses 145 28 3,564 70 58,587 1 91 404 OS 1.64 
Trucks and combinations* 

Single units; 
Two-axle, Four-tire 

Panel and pickup 
other 

Two-axle, Six-tire 
Three-axle 

4,629 
882 

2,646 
175 

8.80 
1.68 
5.03 
0 33 

33,971 
7,598 

32,679 
1,866 

6 72 
1 50 
6.46 
• 37 

217,362 
52,318 

343,473 
46,375 

7 08 
1 71 

11.20 
1 51 

46.96 
59.32 

129.81 
265 00 

• 64 
69 

1 05 
2 49 

Subtotal 8,332 15 84 76,114 15 05 659,528 21.50 79.16 • 87 
Vehicle combinations 

Tractor-semitrailer 
Truck-trailer 

442 
44 

.84 
08 

15,814 
1,197 

3 12 
24 

329,790 
32,380 

10.75 
1̂ 06 

746 13 
735.91 

2.09 
2.71 

Subtotal 486 • 92 17,011 3̂ 36 362,170 11 81 745.21 2.13 
All trucks and combinations 8,818 16.76 93,125 18 41 1,021,698 33.31 115 87 1 10 

All motor vehicles 52,617 100.00 505,960 100.00 3,067,564 100.00 58̂  30 • 61 
Elegrouping of vehicle types ^ 

Automobiles and light trucks 
Medium and heavy trucks 

and combinations 

49,165 

3,307 

93.44 

6.28 

450,840 

51,556 

89.11 

10 19 

2,256,959 

752,018 

73.57 

24 52 

45 91 

227 40 

50 

1.46 

^Private and commercial motor vehicles only Publicly owned vehicles, motorcycles, and light trailers omitted. 
Public Roads table DF, 1952, gives $3,101,306,000 as the amount of State imposts on highway users collected m 1952 
Omitted from the amounts given in this column are $12,859,000 m fines and penalties, $14,117,000 assigned to light 

i . trailers, and $6,766,000 assigned to motorcycles 
Panels and pickups and other Two-axle Four-tire trucks grouped with passenger cars 
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100 

PERCENTAGE OF T O T A L VEHICLES 

PERCENTAGE OF TOTAL TAX PAYMENTS 

AVERAGE P A Y M E N T PER V E H I C L E 

BUSES AXLE. 3 - A X L E 
TRUCKS 

TRUCK 
TRAILERS 

TRUCKS 

payments 

PASSENGER 
CARS 

Figure 

PANELS OTHER 
AND LIGHT 

PICKUPS TRUCKS , 
Comparison o f r e g i s t r a t i o n 

cents. The average for all vehicles was 
0.61 cents oer mile of travel. When auto­
mobiles and light trucks are combined, the 
average payment per mile comes out exactly 
at % cent. Medium and heavy trucks and 
combinations, taken as a group, con­
tributed 1.46 cents per vehicle-mile. 

Among the general group of trucks and 
100 

90 
5 
Q . 

X 

K 
O 

!3 60 

80 

70 

TRACTOR-
SEMI­

TRAILERS 

vehicle groups. 

combinations, it is found that two-axle, 
four-tire trucks paid between 0.6 and 0.7 
cents per mile of travel. Two-axle, six-
tire trucks paid 1.05 cents oer vehicle-
mile, and three-axle trucks 2.49 cents, the 
average for single-unit trucks being 0. 87 
cents. The rate oer vehicle-mile for com­
binations as a group was 2.13, tractor-

5 0 

I PERCENTAGE OF T R A V E L ( I N V E H I C L E - M I L E S ) 

PERCENTAGE OF TAX PAYMENTS 

PAYMENT PER V E H I C L E - M I L E 

PASSENGER BUSES PANELS OTHER 2 - A X L E , 3 - A X L E TRACTOR- TRUCK-
CARS AND LIGHT 6-T IRE TRUCKS SEMI- TRAILERS 

PICKUPS TRUCKS TRUCKS TRAILERS 

4 5 

4 0 

3 5 2 

3.0 

2.5 

2.0 

I 5 

1.0 

0.5 

0 

Figure 13. Comparison o f t r a v e l , tax payments, and payments per vehic le m i l e . 
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semitrailer combinations paying 2.09 cents 
per mile and truck-trailer combinations 
2.71 cents. 

In the interpretation of these figures it 
should be borne in mind that they are nation­
wide totals and averages derived by pro­
cessing m various ways the data reported 
by 48 states and the District of Columbia, 
each of which has its own schedule of user 
taxes, with the rates of payment differing 

widely from state to state. The vehicles 
of each type and size group may contribute 
relatively more in one state and relatively 
less in another. The findings of this study 
summarize the situation as a whole, giving 
approximate values of the aggregate and 
average payments by each vehicle group, 
and thereby affording comparisons of the 
extent to which each group shares in the 
total burden of state road-user taxation. 
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