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A 3 cents per gallon tax differential was consistently proposed 
by the Kennedy and Johnson Administrations. Because the 
diesel engine consumes less fuel per mile than the gasoline 
engine does, the differential was designed to eliminate the ap
parent tax advantage granted to the economic diesel engine. 

The determination of the 3-cent differential is based on the 
estimations of highway use tax responsibility made by the 
Bureau of Public Roads. Incremental-cost analysis, one tech
nique used by the Bureau, is used as a means to allocate tax 
responsibility on a "cost-occasioned" basis, but application of 
this technique has caused serious misinterpretation of the cost
occasioned principle. 

Highway user costs are allocated usually on a use basis
either axle-mile or vehicle-mile traveled. But before a diesel 
fuel tax differential is definitely adopted, any possible opportuni
ties for discrimination against diesel vehicles must be elimi
nated. The possible encouragement of taxpayers to evade the 
fuel impost if established and the new developments in engine 
technology are some reasons for the necessity of detailed 
analysis of the applications of a diesel fuel tax differential. 

•STATE and federal tax authorities for many years have questioned the propriety of 
taxing diesel fuel at the same rate as gasoline. Their anxiety is based on the greater 
efficiency of the diesel vehicle compared to similar gasoline vehicles (this is evidenced 
by a generally greater number of miles traveled per gallon of fuel consumed). If both 
diesel fuel and gasoline are taxed at the same rate, those vehicles burning the former 
propellant pay less per mile traveled than their gasoline counterpart. [The fiscal im
portance of this apparent discrimination is often exaggerated. Although fuel taxes in 
1965 accounted for 64.1 percent of state highway revenue and 69. 5 percent of net rev
enues of the federal Highway Trust Fund, diesel fuel represented only 5. 8 percent of the 
total fuel consumed for highway purposes (1). J 

The development of the "ton-mile" thesis provided a pseudoscientific justification 
for the diffe r ential tax treatment of diesel fuel. This highway-cost allocation device, 
which enj oyed immense popularity during the 1950's, assigns highway user tax respon
sibility on the basis of ton-miles traveled (the simple product of the gross vehicle weight, 
in tons, times the number of miles traveled). 

The greater efficiency of the diesel vehicle generates a larger number of ton-miles 
per gallon of fuel than its gasoline counterpart. Thus, if the ton-mile thesis is accepted, 
equity appears to demand a larger tax per gallon of diesel fuel than is imposed on gas -
oline. 

Many years before the formalization of the ton-mile thesis, a few states began to 
differentiate the taxation of diesel fuel. This was a curious occurrence, because there 
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are indications that these taxing jurisdictions lacked substantial proof to justify this 
procedure. Perhaps the best evidence of the premature imposition of diesel fuel dif
ferentials is fou,nd in the remarks of tax administrators. Mr. J. D. Hadley, represent
ing the Gasoline Tax Department of Michigan at the 1938 North American Gasoline Tax 
Conference, remarked that (~, p. 17): 

The question arises as to the rate of taxation upon diese I fue I, as compared 
with the rate of taxation upon ordinary motor fuel, and we recommend strongly 
to you that the tax on diesel fuel will remain the same as the tax on ordinary 
motor fue I for severa I reasons • 

• • • while it is advocated that the use of diesel fuel will mean more miles 
per gallon, yet, it has not been definitely determined with any degree of cer
tainty that such is the case. 

Kimberlin, then the Director of the Motor Fuel Tax division of the Texas State Comp
troller Department, made this observation (~, p. 57, parentheses added): 

Unfortunately ••• there was an amendment put on it (tax bi II) raising the 
tax on diesel fuel to eight cents a gallon. We have expected to be attacked 
as a discriminatory measure •••• I think they get a little more mileage out of 
diesel engines than they do the ordinary motor used by the gasoline-operated 
vehicle. I doubt very seriously there is that much difference in it, however. 

This vague notion of the relative efficiency of the diesel motor is common in the early 
attempts to impose tax differentials. Even in later years, many legislatures did not act 
on well-developed studies; but, instead, employed either hurriedly compiled investiga
tions based on limited surveys, or worse, used the conclusions found in the studies of 
other states. 

The question arises: Why did states attempt to employ a differential before adequate 
evidence was available? The answer to this question is found in the nature of the iI).itial 
taxation of diesel fuel. There has always been special or separate tru<ation of diesel 
fuel. Unlike gasoline, a significant percentage of diesel fuel was conswned in non-high
way activities. The uniform gasoline tax could not be extended to diesel because of the 
administrative costs of refunding. Thus, special or separate treatment of diesel fuel 
developed, which made it prone to differential treatment. 

CURRENT DIESEL FUEL TAX TREATMENT 

New Mexico was the first state to adopt a diesel fuel tax differential. Their 1938 tax 
bill established a 7½-cent per gallon tax on diesel fuel and a 5-cent levy on gasoline. 
This 50 percent differential proved less rewarding than had been anticipated. The large 
percentage of diesel fuel consumed in non-highway activities lead to widespread evasion 
of the tax. This administration problem became so severe that the state soon abandoned 
its attempt to tax diesel fuel differentially. 

New Mexico's failure helped to forestall other experiments in diesel differentials. It 
was not until 1947 that a new interest was g•enerated. In that year, three states (Michi
gan, Nevada, and Texas) imposed l1igher gallonage taxes on diesel fuel than on gasoline. 
As Table 1 indicates, the early 1950's were marked 'by a .number of states moving to 
this form of taxatiorr. Note that several states have employed this form of taxation but 
have given it up. Those who have terminated the use of this tax are normally matched 
with new states attempting this form of taxation, so that since the early 1950's approx
imately eight to ten states concurrently employed a diesel fuel differential. 

In addition to the use of rate differentials, other forms of differentiation have been 
developed in four states (Oregon, Texas, Vermont, and Washington) and in the District 
of Columbia. These taxing jurisdictions have imposed special taxes-generally in the 
form of registration fees-on diesel equipment in an attempt to rectify the alleged in
equities existing between diesel and gasoline trucks. The types of differentiation used 
by these four states and the District of Columbia are listed in Table 2. 



49 

TABLE 1 

STATE DIESEL FUEL TAX DIFFERENT1ALS 
(Selected Years 1949-1965a) 

1965 1961 1957 1953 1949 
States 

Gae Diesel Gae Diesel Gae Diesel Gas Diesel Gas Diesel 

Arkaneaeb 6. 5-7. 5 8. 5 

California 6 7 6 7 4. 5- 6 6-7 

Iowa 6-7 7-8 6 7 6 7 4. 5 6 

Kansas 7 5 7 7 5 7 

Michigan 4.5 6 3 5 

Mieeieelppi 7 8 7 8 7 8 7 8 6 7 

Montana 6 9 6 9 7 9 

Nebraska 5-6 0 5 0 

Nevada 4. 5 5. 5 4-4. 5 5 

New York 6 9 6 9 4 6 4 4-6 

South Dakota 6 7 6 7 5-6 7 

Tennessee 7 8 

Texas 5 6. 5 5 6. 5 5 6. 5 4 5-6 4 4.6 

Vermont 6. 5 0 6. 5 0 6. 5 0 5 0 4 . 5- 5 0 

Wyoming 7 7 5 7 

0 This table gives the tax rotes at the beginning of each year, the changes during the year, and the rotes in effect at the end of the year, in cents 
per gallon. 

b1f no figure is given, the rates for gasoline and diesel fuel ore the same. 

Federal taxation of diesel fuel has developed quite differently from that of the vari
ous state governments. Most states began the taxation of diesel fuel long before the 
federal government moved into this field. 

Prior to 1951, there was no federal tax imposed on diesel fuel; however, the Revenue 
Act of that year placed a 2-cent per gallon tax on diesel fuel. The tax was structured 
in the same manner as the gasoline tax, 1 ½ cents of the tax was made permanent with 
% cent due to expire on April 1, 1954. The temporar y part of the tax was extended 
until 1956 , when i t was increas ed to 1 ½ cents per gallon, making the total tax on diesel 
fuel that year 3 cents. Parallel to the gasoline tax, the temporary portion of the diesel 

TABLE 2 

THE SPECIAL TAXATION OF DIESEL USER OTHER THAN DIFFERENTIAL FUEL TAXES 

States 

Oregon 

Texas 

Vermont 

Washington 

District of Columbia 

1963 Fuel Tax Rates 
(cents per gallon) 

Gasoline Diesel 

6 6 

6. 5 

6. 5 No tax 

7. 5 7. 5 

6 

Method of Special Taxation 

A mlloage tax ls employed on thi, declared combined w lghl or vehicles, 
th weights nre set In 2,00Q lb l11c r cments .wlth a 6.000 lb minimum. 
The rntcs range from ·1.5 to 48 ml.lls per mile !or gnsoUne (nbova 
76,000 lb th ra te Is 2.5 mills r>cr ton) . For diesel the r a tes vary 
from 5.5 mills to 68 mms per mile at 76,000 lb. and 3 mills for cnch 
additional ton nbove thnl rate , 

Vehtcles using diesel luel p:i,y a registrallon lee which is 11 percent 
higher than registration fees lor simUo r vehicles using gasoline. 

Note there is no gnllonngc till< on special fu e ls; however, in lieu of the 
fuel ta.• , the teglstrntlon tee on vehicles using special fuels is 1'1/, 
higtu,r than 1110 am<>unt on compnrnble gasoHne vehicles. 

Trucks using special lu ols p11y 25 percent higher rcgll,tratlon fees than 
similar gnsolln.e trucks, plus a Cini 2.00 lee compared to a Ice whlcl1 
ranges between S0.25 o.nd $ 1.00 lor gasoline vehicles . Buses empluy 
lng speclnl fuels a r c tnxcd $0.20 pe:,· hundred n,llcs lrnveled, whercns 
gasollnc-pr-Opclled buses arc charged 011Jy $0.15 per mile . In nddl 
Uon there Is n hl-ghcr mot.at vehicle excise true imposed on dlt!sel 
V hlc les. 

Vehicles using special fuel are subject to a registration lee double that 
of gasoline-fueled vehicles. 
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fuel impost was again increased 1 cent, so that by 1961 the diesel fuel tax was 4 cents 
per gallon (1 ½ cents per gallon was permanent and the remaining 2½ cents was a tem
porary impost). 

One cent of the temporary portion of the diesel tax was scheduled to expire on July 
1, 1961. However, because of unanticipated cost increases associated with the National 
System of Interstate and Defense Highways, the Bureau of Public Roads strongly re com -
mended to the President that in place of the scheduled reduction in the diesel tax, an 
increase in user charges should be instituted. Thus in late February 1961 President 
Kennedy issued a special message which stated (i, p. 365), 

Our Federal pay-as-you-go Highway Program is in peril. It is a peril that 
justified a special message because of the vital contribution this program 
makes to our security, our safety and our economic growth. 

Clearly the peril to which President Kennedy referred ,vas this scheduled reduction 
in the gasoline, diesel and related fuels tax from 4 cents a gallon to 3 cents a gallon. 
This reduction would not allow a pay-as-you-go method of financing the Interstate High
way Program as intended by the 1956 Federal-Aid Highway Act. 

The problems encountered by the Kennedy Administration in financing this massive 
highway program were not unique to his administration. President Eisenhower had 
anticipated this difficulty and had recommended that the 4-cent tax on motor fuels be 
increased to 4. 5 cents a gallon. This would raise taxes on the general public. Based 
on the preliminary results of the Highway Cost Allocation Study (5), President Kennedy 
believed there was a "fairer" allocation of these h>xes, and recommended that as :i suh
stitute means of obtaining the same revenue, this present gas tax of 4 cents a gallon 
should be retained, the following taxes should be increased (i, p. 336, parentheses added): 

Tax 

Diesel fuel 
Trucks over 26,000 lbs 
Highway tires 
Inner tubes 
Tread rubber 

Present 

$0.04 a gallon 
$ 1.50 per 1000 lbs 
$0.08 (per lb) 
$0.09 (per lb) 
$0.03 (per lb) 

Propased 

$0.07 
$5.00 
$0.10 (per lb) 
$0.10 (per lb) 
$0.10 (per lb) 

It is clearly seen that the additional revenue necessary to keep the Highway Program 
on a pay-as-you-go basis would largely have been obtained from trucks using diesel fuel 
and weighing in excess of 26,000 pounds. It was this aspect in President Kennedy's 
proposal that he felt made the tax allocation "fairer" than a general ½-cent increase in 
the fuel tax. To emphasize this point the President indicated that, "Indeed, technical 
experts in the Bureau of Public Roads advise me that even this increase would not charge 
heavy trucks their fair share of the cost of this program" (4, p. 336). 

After extensive congressional hearings in 1961, the recommendation for a diesel fuel 
tax differential was rejected This did not, however, end the pressure for a diesel fuel 
differential. On May 17, 1965, and again on January 26, 1967, President Johnson asked 
Congress for increases in highway user charges that are identical to the 1961 recom
mendations (6). Thus the existence of differential tax treatment of dieselfuel in thirteen 
states and the continued pressure for a federal tax differential, demands that the ap
propriateness of this tax clearly be determined. 

JUSTIFICATION FOR A FEDERAL DIESEL DIFFERENTIAL 

The primary reason for attempting to allocate tax responsibility among highway 
users is to insure that a competitive advantage is not granted to one vehicle group at 
the expense of another class of vehicles. An additional factor that is often overlooked 
is the effect of motor vehicle taxation on other media of transportation. Motor vehicles 
as a group may be charged the full cost that they occasion; but if the allocation between 



51 

users is not properly assigned, one class of motor vehicles may be given a competitive 
advantage over another form of transportation. It is sometimes claimed that heavy 
trucks, especially those powered by diesel engines, are given this preferential treat
ment, and thus these trucks are given a competitive advantage over other forms of 
transportation. 

The mode of transportation that is most directly affected by changes in the competi -
tive position of heavy vehicles engaged in line-haul operations is the railroad industry. 
It has not been until relatively recent years that trucking has been able to compete ef
fectively with the railroads for freight traffic. A significant factor causing this in
creased competition has been the development of an efficient diesel engine. 

The advantages of fuel economy and increased weight-power ratios have been great 
enough to offset the larger initial cost of the diesel vehicles. This increased efficiency 
has also made the diesel engine the most popular means of propulsion for large over
the -road trucks. It is this long-distance freight traffic that has been increasing in 
magnitude in recent years at the expense of rail transportation. This is particularly 
true in the western states where the railroad network is not as nearly complete as it 
is in the mid-west and eastern states. 

These factors set the stage for a curious paradox. The diesel vehicle is accused of 
operating with an "unfair" competitive advantage. However, it is not the gasoline
powered trucks that appear to compete directly with the diesel-powered units that claim 
foul play, but it is the railroads. The reason for this paradox is that the diesel and 
gasoline vehicles are not truly competitive. That is, while the diesel vehicles can haul 
heavy loads over mountainous terrain because of their greater torque or sustained pull
ing power, the gasoline-powered vehicles cannot effectively operate under these condi
tions. Even on relatively flat terrain where the diesel advantage is greatly reduced, 
few gasoline-powered tractors are employed in long-haul operations. There are thus 
two primary reasons why diesel vehicles operate primarily in the mountainous western 
states. First, the railroad network is not sufficient to service the area. Second, the 
many hills and grades can be maneuvered efficiently only by diesel vehicles. 

A major cause for examining the tax liability of heavy trucks is to guarantee that 
they are not being granted a competitive advantage over the railroad industry. The de
termination of a proper allocation of tax responsibility will also insure that no single 
class of motor vehicles will have an advantage at the expense of another class. 

The Diesel Vehicle Tax Liability 

Although the Bureau of Public Roads has conducted various studies in the determina -
tion of highway user cost responsibility, the most promising is their incremental -cost 
analysis. This analysis attempts to assign highway user charges on a cost-occasioned 
basis. For example, consider the treatment of pavement design costs. A basic road 
or first increment is constructed to carry light vehicles. However, if a somewhat 
heavier vehicle is to use the highway, a thicker pavement is required. And if a still 
heavier vehicle is to use the road, another thickness must be added to the basic road. 
This process is repeated until the road is strong enough to carry the heaviest vehicle. 
The costs incurred in providing the various construction standards are then assigned 
to the vehicle class which required them. Thus, the light vehicle would only share the 
cost of the basic road, the next heaviest class of vehicles would share the cost of the 
basic road and the next increment of highway pavement, while the heaviest vehicle 
would bear the full cost of the last increment and share the cost of the other increments 
of highway pavement. 

The results of the incremental-cost analysis conducted by the Bureau of Public Roads 
can be found in their Supplementary Report (7). To arrive at the appropriate diesel 
fuel differential, the Bureau of Public Roads separated vehicle groups according to gross 
weight and visual characteristics, and then subdivided these classifications in regard 
to the type of fuel used by the vehicles. It is interesting to note that the incremental -
cost analysis conducted by the Bureau of Public Roads assigns a substantially larger 
tax charge to diesel vehicles than it does to identical gasoline vehicles. For example, 
in the truck semitrailer classifications (private and for hire), three axle gasoline com-



52 

binations are charged $441. 28 per year, whereas diesel vehicles are charged $810. 88 
per year; four-axle gasoline combinations are charged $783. 51 annually and diesels are 
charged $1,276.57; and five-axle gasoline rigs are charged $819. 61 and similar diesels 
$1,354.08. The primary cause for this larger tax charge on diesel vehicles is their 
greater annual travel as compared to gasoline vehicles. 

In a few cases the annual tax responsibility charged to diesels is not significa11tly 
greater than the charge assessed to gasoline vehicles. In the case of the two-axle, four
tire pick-up truck, gasoline vehicles are assessed an annual charge higher than diesel 
vehicles. The gasoline version of this truck is charged $24.14 annually whereas a sim -
liar diesel vehicle is liable for only $16.93 a year. Again the basic cause for the dif
ference in the tax charge for the two vehicles is the larger number of miles traveled 
annually. 

The significance of this factor cannot be overstated. The use of the incremental -cost 
analysis, as it is applied by the Bureau of Public Roads, assumes in one manner or an
other that all motor vehicle costs are distributed on a vehicle-mile or axle-mile basis. 
Those vehicles that are frequent highway users are therefore liable for considerably 
greater tax liability than the infrequent user. 

However, the implicit assumption made by the Bureau of Public Roads that all high
way user costs are associated with use is open to serious question. The incremental -
cost analysis attempts to assign highway costs on the basis of the costs occasioned by 
the various vehicle classes. There are a large number of highway costs that cannot be 
assigned on a use basis. Consider the costs associated witl1 the purchase of rights-of
way, grading, drainage and related work items. These costs account for 49. 0 percent 
of all 1964 federal -aid authorizations (7, p. 118 ). It is doubtful that there is an addi
tional cost associated with additional use. Once the right-of-way is purchased 01' the 
grading is completed, one cannot allocate these costs on a vehicle-mile or axle-mile 
basis, because that would assume that each vehicle-mile or axle-mile driven has caused 
an additional cost. In fact, right-of-way costs or the costs of grading are the same 
regardless of whether there has been an annual use of one million, ten million, or a 
billion vehicle-miles. 

Thus a close examination of the incremental-cost analysis indicates that there is an 
excellent possibility that not all highway costs can be distributed on a use basis. Those 
costs that are not associated with use should be distributed on a per vehicle basis. Al
terations of the Bureau of Public Roads analysis so that it corresponds with the strict 
cost-occasioned criterion has the immediate effect of reducing the frequent road users' 
responsibility and increasing the charge assessed to the infrequent user. In the case 
of similar diesel and gasoline vehicles, the tax charge of the former would in most cases 
fall and the liability of the latter would increase. The magnitudes of these charges would 
greatly depend on the number and the importance of the costs that are not related to use. 

Considering the assumptions employed by the Bureau of Public Roads , there is little 
surprise in their results. Heavy vehicles, and diesel vehicles in particular, travel more 
miles annually than light vehicles. Consequently the charges imposed on these high
frequency road users are relatively large. 

The Diesel Vehicle Tax Payment 

There is also little surprise in the fact that a comparison of vehicle tax liability under 
the Bureau's incremental -cost method and the tax payments made by the various vehicle 
groups results in an overpayment for lighter vehlcles and an underpayment for heavier 
vehicles. Again, this is particularly true for diesel powered vehlcles. Not only does 
the diesel vehicle travel more miles aI111ually and in so doing create a sizeable tax 
liability, but in addition, because of its fuel economy, the diesel vehicle consumes rel
atively less fuel than its gasoline counterpart. Therefore, if the qiesel w1it travels 50 
percent more miles a year than a similar gasoline vehlcle, the tax liability that it creates 
is approximately 50 percent greater than the gasoline vehicle, whereas its tax payments 
are far less than 50 percent greater than the gasoline vehicle. 

The recommendation for a 3-cent increase in diesel fuel while the tax on gasoline is 
held constant creates a substantial differential in the taxation of motor vehicle fuel. This 
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recommendation proposed by the Bureau of Public Roads is based on a number of fac-
tors currently open to question. Table 3 outlines in a very crude manner the justifica -
tion for this tax proposal. 

Table 3 represents the procedure necessary to determine the proper fuel tax for in-
dividual vehicles. Because this is simply an illustrative example of the procedure, only 
arbitrarily selected "for-hire" vehicles were employed. To evaluate fully the potential 
need for increases in fuel tax rates, this analysis would have to be conducted for each 
vehicle weight, in each vehicle classification, for both private and for-hire categories. 

To establish the relative tax responsibility per gallon for diesel and gasoline fuel, it 
is first necessary to determine the number of gallons of fuel each vehicle type consumes 
in a year. This is required because fuel taxes are imposed on a gallonage basis. The 

TABLE 3 

DETERMINATION OF THE APPROPRIATE DIESEL DIFFERENTIAL FOR SELECTED 
"FOR HIRE " VEHICLE TYPES BY CLASS OF OPERATION AND TYPE OF FUEL 

(Total Fuel Tax Liability) 

Vehicle Gallons Total Adjusted Fuel Diesel 
Class Weight Annual Gallons Vehicle Vehicle Tax Differ-

Mileage 
per Consumed Liability Liability Rate (1000 lb) Mlle (dollars) (dollars) (cents) ential 

Automobiles 9, 747 0 . 070 682 . 3 31. 4 23 . 55 3. 45 

Buses 
Transit 16-19 

Gasoline 30, 717 0 . 251 7,710. 0 183. 85 137. 89 1. 78 o. 65 Diesel 32, 102 0 . 179 5,746. 3 186 . 64 139 . 98 2. 43 
Intercity 20-26 

Gasoline 34, 872 0 . 184 6, 416.4 388. 22 291. 16 4. 53 1. 24 Diesel 57, 317 0 . 159 9, 113.4 701. 87 526. 40 5. 77 

School and miscellaneous 12-16 
Gasoline 10, 572 0. 132 1, 395, 6 47 . 41 35. 55 2. 54 1. 97 Diesel 17,032 0. 127 2, 163. l 130 . 33 97. 74 4. 51 

Trucks and combinations 
Single-unit trucks 

2 axles, 4 tires 4-8 
Gasoline 11, 252 0 . 080 900 . 2 34. 51 25. 88 2. 87 -0 . 67 
Diesel 924 0 . 094 86. 9 2. 56 1. 92 2. 22 

2 axles, 6 tires 12-16 
Gasoline 10, 890 0.117 1,274.1 62. 22 46. 67 3. 66 o. 25 
Diesel 11,940 0. 118 1,408.9 73. 42 55. 06 3. 90 

3 axles 32-40 
Gasoline 24, 745 0 . 187 4,627.3 214 , 37 160. 78 3. 47 

0. 03 Diesel 49,740 0. 156 7,759.4 362 . 14 271. 60 3. 50 

Combinations with semi-
trailers 

3 axles (2-Sl) 40-50 
Gasoline 37,847 0. 194 7, 342. 3 562 . 95 422 . 41 5. ~5 2. 04 Diesel 55, 544 0. 165 9, 164. 8 952. 47 714 . 35 7. 79 

4 axles (2-S2, 3-S1) 50-60 
Gasoline 47,999 o. 234 11, 23 1.8 869. 75 652. 31 5. 81 l . 25 Diesel 68, 305 0 . 186 12, 704 , 7 l, 196. 26 897 . 19 7. 06 

5 axles (3-S2) 60+ 
Gasoline 43,847 o. 264 11, 575. 06 997 . 74 748. 30 6. 46 2. 58 Diesel 63,476 o. 201 12, 756 . 9 l , 338. 25 l, 153. 69 9. 04 

With full trailers 
3 axles (2-1) 26+ 

Gasoline 20,456 o. 178 3, 641. 2 304, 40 228 . 30 6. 27 3. 14 
Diesel 37, 654 0 . 148 5, 572. 8 699 . 90 524 , 92 9. 41 

4 axles (2-2, 3-1) 26-50 
Gasoline 31, 768 0. 240 7,624. 3 479 , 68 359 . 76 4. 72 1. 25 
Diesel 51, 149 0. 195 9, 974. 0 794 . 65 595. 99 5. 97 

5 axles (2-3, 3-2) Under 60 
Gasoline 24, 581 0 . 231 5, 678.2 543. 86 407 , 89 7. 18 
Diesel 45, 688 0 . 197 9, 000 . 5 l , 362. 14 1, 021.60 11. 35 4. 17 

6 or more axles 60+ 
Gasoline 22. 691 0. 294 6, 671. l 474. 12 355. 59 5. 33 2. 03 Diesel 27,834 0 . 210 5,845. l 575. 50 430. 12 7. 36 

With semitrailers and 
full trailers 60+ 

Gasoline 44,355 0 . 271 12,020. 2 l, 278. 46 958. 84 7 , 98 
l . 53 Diesel 53, 591 0 . 200 10, 718.2 1, 358. 93 1,019. 20 9. 51 
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data necessary to arrive at this figure are the annual vehicular travel and the gallons 
of fuel consumed per mile. 

The determination of annual travel is relatively easy to obtain, because this infor
mation must be kept by vehicle owners for state taxation purposes. Unfortunately the 
data concerning fuel consumption are much less reliable. To obtain an estimate of fuel 
consumption for gasoline and diesel vehicles of various classifications, the Bureau 
selected five studies independently conducted between 1952 and 1961 (7). The results 
of these studies were averaged and form the basis for their estimate.- (There is no 
clear indication that the studies included in the Bureau's estimate truly represent the 
differential performance of gasoline and diesel engines. The studies are based on 
severely limited samples and are thus subject to criticism.) 

The estimate of gallons per mile employed in Table 3 does not conform accurately to 
the actual consumption rate for diesel and gasoline vehicles. The problem that arises 
is that diesel vehicles of a particular gross weight generally operate at heavier weights 
than similar gasoline units. To pr operly compare the fuel consumption of the two ve
hicle types, the percentage of travel and the fuel consumption rate at various operating 
gross weights have to be considered. The Bureau of Public Roads has recognized this 
problem, but their computations have not been published. The conclusion they draw is 
that the diffe rential fuel consumption rate (i.e., the ratio of diesel fuel conswnption per 
mile to gasoline consumption per mile) is larger when this factor is considered (1_, pp. 
306-309). This does not seem to be the proper interpretation. If it is found that a par
ticular vehicle type, for example the 2-S2 tractor-semitrailer combination of 50,000 to 
59,999 pounds operates at a registered gross weight of 43,700 pounds in the diesel group 
and 39.900 pounds in the gasoline group, then it would appear that the fuel consumption 
differential-between these vehicles is smaller rather than larger compared to the con
sumption ratio for registered gross weight. Certainly a lighter vehicle will consume 
relatively less fuel per mile traveled than a heavier vehicle. (Note that this does not 
concern the tax liability of the two vehicles. The fact that diesels generally operate at 
heavier weights has already been taken into consideration in computing their tax liability.) 
The computations employed in Table 3 avoid this difference in interpretation by using 
the estimated fuel consumption rate for the registered gross weight of the vehicles. 

Once. the number of gallons consumed per mile has been determined for each vehicle 
type it is a relatively easy task to estimate the number of gallons of fuel consumed an
nually. This is accomplished by multiplying the annual vehicular mileage times the gal
lons consumed per mile. 

The next problem in determining the tax responsibility per gallon of fuel for both 
diesel and gasoline units is to establish the fuel tax liability per vehicle. The method 
employed in Table 3 to arrive at this estimate is very crude; but, given the available 
data, it is probably a close approximation. One problem is that the total vehicle tax 
liability estimated by the incremental-cost analysis is not obtained entirely through 
fuel taxes. Therefore, it would be incorrect to assume that the difference between 
vehicle tax liability and vehicle tax payments could be corrected entirely through fuel 
taxes. The other federal taxes must be considered. Fuel taxes accounted for only 
70.1 percent of Trust Fund revenues in fiscal 1967. Coupling this fact with the possi
bility of an increase in nonfuel taxes, along the lines of President Johnson's recom
mendations, leads to the conclusion that at best no more than 75 percent of the esti
mated deficiency in diesel vehicle tax will be obtained through fuel taxes. Therefore, 
total vehicle tax liability has been adjusted to take this fact into consideration. 

The end result of these computations is the establishment of fuel tax rates for both 
gasoline and diesel vehicles. This was obtained by dividing the fuel tax liability by the 
estimated number of gallons of fuel consumed annually. The per gallon tax liability was 
consistently higher for diesel than it was for gasoline. However, the magnitude of this 
difference varied considerably among the various classifications. The greatest diesel 
differential was found for the tractor full-trailer classification of 2-3 or 3-2. For these 
vehicle groups gasoline combinations were liable for $7.18, whereas diesel units were 
responsible for $11.35; the tax differential on diesel fuel necessary to insure its full 
payment of costs would be $4.17 per gallon. In the lighter weight groups the necessary 
diesel differential is much smaller. This is particularly true for the single unit trucks. 
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For example, the 2-axle, 4-tire truck would require a gasoline taxdifferentialof $10.65, 
whereas the per gallon tax on fuel used by 3-axle vehicles is almost identical for both 
vehicle types. 

It would appear that the imposition of a uniform diesel differential of significant pro
portions would have both desirable and undesirable effects. If the estimates submitted 
by the Bureau of Public Roads were accurate and a diesel tax differential of 3 cents per 
gallon were enacted, the effect would be to discriminate against the lighter diesels and, 
in all probability, to eliminate them from the market. The effect of the 3-cent diesel 
differential on heavier vehicles is also in question. There are only two cases in the small 
sample selected that warrant a tax differential equal to or gr eater than 3 cents per gallon. 

It would appear that the tax responsibility for diesel vehicles is greater than s imilar 
gasoline vehicles. This is caused by the heavier observed gross operating weight of 
the diesel vehicles and the greater number of miles traveled annually. However , if a 
purely cos t-occasioned analysis were employed, the differentia l between the gasoline 
and diesel vehicles would be considerably below that indicated by the Bureau of Public 
Roads data. It is quite likely that in many of the vehicle classifications where the 
annual travel of gasoline and diesel vehicles are similar, there would be no need for 
a differential. In the other cases, the required differential clearly would be much 
smaller than that indicated in the Supplementary Report (7 ), and consequently would be 
recommended to the Congress. -

It would appear that this 3-cent differential is at best an upper limit for a limited 
number of vehicle classifications. Two factors are of extreme importance. First, the 
incremental-cost analysis as conducted by the Bureau of Public Roads has not remained 
within the confines of a cost-occasioned approach. In so doing, a significant percentage 
of costs has been allocated on a use basis when costs are not affected by use. Second, 
the estimate of the ratio of gasoline fuel consumption to diesel fuel consumption is in 
very crude form. 

CONCLUSIONS 

It is unlikely that diesel and gasoline vehicles will be found to have the same tax 
liability even under a strictly cost-occasioned analysis. This is true because the non -
use costs will be identical essentially for both vehicles, whereas the total charges for 
use will be greater on the diesel units because they travel annually a greater distance. 
But if it were assumed that similar gasoline and diesel vehicles occasioned the same 
annual costs, problems still would exist in establishing an efficient tax structure. Two 
basic methods could be employed. Tax charges could be imposed on fuel or directly 
on the vehicle. 

Fuel Taxes 

The use of fuel taxes has become the primary method used to raise highway revenue 
on both the federal and state level. Other taxes are used, but their fiscal importance is 
greatly outweighed by the tax on fuel. The original purpose for imposing this tax varied 
from state to state and from states to the federal government. In general it can be as
serted that the tax was justified on some benefits basis. Because benefits are closely 
correlated with use, the employment of this form of taxation could hardly be questioned. 

If highway taxes are no longer justified on a basis of benefits received, but instead 
are tied to costs occasioned, then the use of fuel taxes becomes doubtful. It is unlikely 
that unadulterated fuel taxes can fully reflect the increase in highway costs for heavier 
vehicles, take account of costs that are not subject to use, or adequately handle similar 
vehicles that vary in fuel economy. 

To offset the shortcomings of the fuel tax, a variety of additional taxes have been im
posed upon highway users. These taxes are normally designed to capture the extra 
costs occasioned by heavier vehicles. Little constructive work has been done to solve 
the latter two weakenesses of the fuel tax. 

The particular problem posed by the diesel vehicle is its greater fuel economy rela 
tive to the gasoline vehicle . The solution to this issue retaining the fuel tax structure 
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is the differentiation of diesel fuel taxes. That is, placing a larger tax on diesel fuel 
than on gasoline so that the same amount of tax will be charged per mile of travel. 

If fuel taxes remain the primary source of highway revenue, then it would appear that 
some type of differential taxes are necessary for diesel fuel. Unfortunately it is not pat
ently obvious what this differential should be. A modified incremental-cost analysis 
would indicate a need for larger taxes on diesel vehicles than on similar gasoline vehicles. 
A thorough study of the relative fuel consumption of diesel and gasoline vehicles would 
indicate that the former consumes less fuel per mile traveled. But definitive work has 
not been completed on either of these two questions. Only estimates can be made. 

The issue of differentiation cannot legitimately stop with the diesel fuel question. 
The requirement of an efficient allocation of resources would demand that a whole array 
of differential taxes be imposed. The relative efficiency of automobiles with approxi
mately the same annual tax liability varies far more than that of gasoline and diesel 
trucks. If the Volkswagen and Chevy Il are charged the same amount yearly, the former 
should pay more per gallon of fuel tha.n the latter. Ii this same situation existed for the 
Chevy Il and the Chevrolet Impala, the former is again liable for greater fuel taxes than 
the latter. Obviously this claim of differentials can be extended to the largest passenger 
vehicles. 

The administration problems of this procedure would be insurmountable. But simply 
because diesel fuel can be more easily segregated does not appear to be a sufficient 
cause to impose taxes here and neglect the other over- and under-tax payments. 

Thus, the fuel tax is not the ideal taxing instrument to extract the full cost occasioned 
by highway users. The fundamental problem with this device is its inability to treat 
diffc1·entially the numer us cl se of b'a-hw::i.y users, Even in the case of diesel fuel, 
where differential fuel truces are administratively feasible, there are serious limita
tions. The fuel tax rate is dependent on two factors: annual vehicular travel, and fuel 
consumption per mile. No definitive study has been made of the latter variable. When 
a reliable study is made of the fuel consumption rates of various vehicles, it is apparent 
that the results will reveal widely varying fuel consumption patterns between different 
geographical areas and under different weather conditions. If fuel taxes are employed 
as a means to collect the cost that highway users occasion, this should be done only on 
a regional basis. The logical method to solve the inadequacies of fuel taxes is to turn 
to another form of taxation. 

Per Vehicle Taxes 

An excellent substitute or at least a complement for the fuel imposts is a type of per 
vehicle taxes. These taxes could take various forms from registration fees to excise 
taxes. The advantage of this type of tax is its ability to treat differentially the various 
vehicle classes. Thus, if the Volkswagen and the Chevy II each occasion $30. 00 a year 
in highway costs, a registration fee could be imposed to collect this amount. The prob
lems of estimating the relative fuel consumption of the two vehicles and thus a tax dif
ferential is not necessary. The same would be true for diesel and gasoline vehicles. 
Under this sytem, if the former were charged $300.00 more in taxes per year than the 
latter, the annual registration fee for diesel vehicles would be correspondingly higher 
than that of the gasoline vehicle. 

Per vehicle taxes could achieve an efficient distribution of tax responsibility at a 
reasonable administrative cost. Unfortunately, to achieve this efficiency some taxpayer 
convenience must be sacrificed. The primary advantage of fuel taxes is the ease of com -
pliance; that is, a small charge is levied on numerous occasions that makes it relatively 
painless to pay the annual charge. Per vehicle taxes, on the other hand, are normally 
paid in lump sums. A large tax every year would work a hardship on some taxpayers. 
The imposition of this type of taxation would require a reshaping of taxpayers' attitudes 
toward highway imposts. 

This shortcoming could be rectified by combining fuel taxes with per vehicle taxes. 
The basic tax responsibility could be obtained through fuel taxes with any necessary 
adjustments being made through per vehicle taxes. That is, the fuel tax rate could be 
set at a level that would recoup the tax responsibility for the majority of vehicles. Those 
vehicles that are inefficient and thus consume proportionally more fuel could be charged 
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a negative registration fee, whereas the efficient vehicles could be charged a positive 
registration fee. 

This solution brings us back in a full circle to where we began. That is, to compute 
the necessary adjustment for the basic fuel tax, estimates must be made concerning the 
annual vehicular travel and fuel consumption. It has been indicated above that the latter 
estimate is difficult to obtain. This is particularly true on a national scale where nu
merous factors must be considered. However, a scientifically administered analysis 
could obtain reasonable estimates of the comparative fuel consumption of various vehicles. 
By its very nature this would be an average; thus, the deficiencies of the approach must 
be recognized. 

The advantage of combining the fuel tax with the per vehicle tax is to insure that all 
under-payments are accounted for. Differential diesel fuel taxes can only be applied to 
a small segment of the total vehicle population-approximately 1 percent. There is 
doubtlessly a far greater percentage of vehicles that should also be treated differentially, 
but because they all consume gasoline fuel this is administratively impossible under the 
fuel tax option. The use of classified per vehicle taxes provides the means by which 
these underpayments can be rectified. 

The major question concerning the differential taxation of diesel vehicles is thus 
whether or not the loss of efficiency is great enough to warrant special treatment of 
diesel vehicles. Few would disagree with the statement that diesel vehicles generally 
should be charged a greater tax liability compared to similar gasoline vehicles. But 
this difference varies considerably from one vehicle group to another. Upon reexamina
tion of the incre mental- cost analysis it may well b e found that for the vast majority of 
vehicle class ifications the tax advantage granted diesel vehicles is not large enough to 
war r ant differ ent ial treatment. This is especially true when the potential inaccuracies 
of the analysis are considered. Even if the tax advantage is of significant magnitude, 
there is some question as to the propriety of r ectifying t he condition. Several factors 
must be considered. First, the correction of the diesel vehicle under-payment, without 
corresponding corrections for other vehicles, must be conside1·ed an explicit policy to 
insure a proper resource allocation for heavy vehicles only. The implications for r e
source allocation are as large, if not lar ger , in the case of the econo my car as that of 
the standard automobile. If the 1atter situation is not corrected at the same time as the 
diesel question, then there is some question as to the implicit goals of the policy-makers. 

Second, even if all tax payments were to be adjusted to meet their correspondi11g tax 
responsibility, there would be some question of the desirability of this course of action. 
By necessity, this procedure involves the special treatment of small numbers. This 
type of remedy could be worse than the disease. Beside the administration complica
tions, the introduction of differential taxes opens the door to special concessions for 
various highway taxpayers. The economic criterion would have to be diligently fol
lowed for this approach to yield desirable results. 

Third, differential taxation encourages taxpayers to find ways to evade the imposts. 
Differential taxes imposed on fuel are particularly vulnerable on this point. The ex
tent of potential evasion is the primary reason why the differential taxation of gasoline 
is unlikely. Those vehicle classes that are charged higher rates per gallon would un
doubtedly attempt to buy fuel at the lower rates and use it in the vehicle subject to 
higher tax charges. The differential treatment of diesel fuel is to a lesser extent sub
ject to evasion. The small diesel operator, like the gasoline operator, can buy fuel 
for farm equipment and operate his highway equipment with it. In addition, the diesel 
user can use heating fuel in his vehicle. The question of diesel fuel taxation presents 
additional administrative problems that are not present in the gasoline tax area. These 
administrative problems primarily arise because diesel fuel can not be taxed at the 
distributor. Unlike gasoline, a large percentage of diesel fuel is used for nonhighway 
purposes, thus, the tax must be levied at the retail level. This vastly increases the 
number of accounts that must be audited. 

Fourth, the whole question of fuel taxation in general and differential fuel taxes in 
particular may be short-lived. Recent years have witnessed many motor vehicle engine 
improvements. The most revolutionary is the development of the gas turbine engine. 
Although this engine is still in the embryonic stages, the implications of its refinements 
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must be considered. When fully developed this engine will be capable of running on any 
fuel from kerosine to high octane gasoline. The administration problem inherent in 
taxing numerous fuels that are largely used for nonhighway purposes is overwhelming. 
It is also inconceivable that it will be possible to establish differential fuel rates for 
vehicles employing this variety of fuels. 

Last, the effects of federal diesel vehicle taxation must be considered. Currently, 
thirteen states impose additional truces on diesel vehicles. A majority of the differential 
taxes are imposed on diesel fuel. These taxes range from a low of 1 cent per gallon in 
a number of states to a high of 3 cents per gallon in Montana and New York. If the 
federal government imposes an additional 2- or 3- cent per gallon tax on the diesel's 
Iuel, these vehicles will be subject to a differential of 5 or 6 cents pex· gallon in some 
states. It is extremely difficult to find justification for a differential of 3 cents per 
gallon; 5- or 6-cent differential would discriminate greatly against diesel vehicles. 

The federal differential taxation of diesel vehicles in essence would be a preemption 
of the diesel vehicle tax source. Certainly, no state couid justifiably retain its dif
ferential once the federal government moves into this taxing area. The immediate 
question is, therefore, which level of government should differentially tax diesel ve
hicles? The in11erent problems of establishing a gasoline-diesel fuel consumption ratio 
on a national basis has been discussed previously. To this must be added the regional 
effects of diesel vehicles; that is, the importance of diesel vehicles to the economy of 
a particular region. In total it appears that if diesel vehicles are subject to additional 
taxes, the establishment of the rates and the collection of these imposts should be left 
witl1 the states, not the .federal government. 
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Discussion 
W. E. MEYER, Pennsylvania State University-Having been associated with the develop
ment of automotive diesel engines since their infancy, I have had a close view of the 
never-ceasing struggle to find a solution to the fuel tax problem. In consequence, I be
lieve there is no solution that will satisfy and pacify all parties to the dispute. 

The only way a truce can ever be approached is to abandon the concept, if not the 
term, of a fuel tax. As far as highway use and providing and maintaining highway fa
cilities are concerned, it does not make one difference how or with what fuels vehicles 
are propelled. We are at the threshold of major changes in powerplants. It seems 
absurd that the success or failure of propulsion systems might be influenced, perhaps 
decisively, by taxing methods that never were defensible by logic. 

It has happened that diesel engines proved themselves to be acceptable only in heavy 
trucks and buses. Would we not have had a fuel tax differential long ago if the diesel 
had, as many engineers hoped it would have, been used in passenger automobiles? Of 
course we would have; otherwise the entire highway tax structure would have collapsed. 
Similarly, it is inconceivable that electric automobiles should go free, as far as fuel 
tax is concerned, if they ever make the grade. 

Any fuel tax is basically nothing but a convenient way of collecting a highway use tax. 
It is a perfectly acceptable substitute as long as all vehicles use the same fuel with equal 
efficiency and provided there is proportionality between fuel consumption and the de
mands that vehicles of different classes make on the highway facilities. When these 
conditions are not met, straight fuel taxes are not equitable. 

I believe that a tax that justly allocates highway use cost is, however, a phantom. All 
taxes are political tools, whatever method of cost accounting is used. For instance, if 
federal diesel fuel taxes were increased today, many trucking operations would become 
unprofitable and the freight they have been moving would be carried by railroads and 
airplanes. Perhaps such a change should be encouraged to relieve highway congestion, 
increase pavement life, improve traffic safety, and make driving one's car a little less 
harrowing. 

Some people think the steam car is just around the corner. It is very likely going to 
use what we now call diesel fuel. Should its development and acceptance be promoted or 
inhibited by the magnitude of the tax on the fuel it is going to use? The steam car's only 
claim to acceptability is its lower air pollution potential. Do we want to promote cleaner 
air via a fuel tax? Whether we do or do not, any fuel tax will operate as a deterrent or 
a stimulus to the introduction of new types of powerplants. Historically, this is what hap
pened with the diesel engine. I doubt that the diesel engine would have made the prog
ress it did if fuel taxes had been prorated on the basis of fuel consumption to begin with. 

Because we are rapidly approaching a possible revolution in propulsion systems, I 
would plead that any consideration of changes in highway use taxes should take into ac
count the probable effects on novel propulsion system developments and on the factors 
that make them desirable or practical. 

JESSE L. BUFFINGTON, WILLIAM G. ADKINS, and DALE L. SCHAFER, Texas Trans
portation Institute, Texas A&M University-This response to Mr. Swartz's paper is 
offered as a substitute for an informal review to have been given at the time of Mr. 
Swartz's presentation at the 1969 Annual Meeting of the Highway Research Board. The 
reviewers were unable to make this appointment but became interested in Mr. Swartz's 
remarks. It is hoped that the present rejoinder will be of some value to those who may 
be concerned with the subject. 

Mr. Swartz has taken issue with researchers and government officials on federal 
and state levels as to differential taxes applied to diesel vehicles used on public high
ways. He discusses the current diesel fuel and vehicle registration tax differentials 
and compares them with differentials justified by use of the incremental-cost method 
developed by the U. S. Bureau of Public Roads, and published in a Supplementary Report 
to the Highway Cost Allocation Study in 1965 ('!). 
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After casting some doubt on the validity of research findings used to justify taxing 
diesel vehicles differentially from gasoline vehicels, he predicts that reliable research 
findings would justify differential taxation, but with a smaller differential than presently 
suggested by the incremental-cost method (as applied in the Highway Cost Allocation 
Study). He suggests the use of both fuel and per vehicle tax differentials as the best 
method of obtaining the "justified" differential taxes. 

Some of the problems related to the subject have been dealt with recently under a 
Texas Transportation Institute (TTI) cooperative research contract with the Texas High
way Department and the Bureau. A report of findings was published in May 1968 ffi). 
This research effort was made to generate fuel tax differentials for cargo vehicles us
ing Texas highways. The technique used and some of the findings are discussed later. 

Use of Diesel Tax Differentials 

Mr. Swartz questions the early use of diesel tax differentials on the grounds that 
.,.,J.,,.t.,rl c,t,,t., t!lv nffi,.;,,lc, inrlif'!ltt>rl th!lt !ln !let.ml rliffe-rentfol h::irl not hPen esbhlisherl 
by "reliable" research efforts. Yet, the two officials he quotes made their statements 
after the Oregon study was published in 1937, which was a formal research effort de
signed to determine the actual differential between gasoline and diesel fuel consumption 
of trucks on rural highways (9 ). Although the study occurred some 20 years prior to 
the last of the major studies of this type, the findings are amazingly similar for the 
same axle types. 

Even after 10 research studies have been conducted (two of them on a national basis) 
to establish the actual fuel consumption differentials for similar vehicles operated in 
the same 1.1ses at various gross wPights; Mr. Swartz still questions the appropriateness 
of diesel tax differentials based on the findings of these studies. He says that "defini
tive" research of this kind is yet to be done. He further indicates that the reason why 
only 13 states presently have some type of diesel tax differential is because of the lack 
of confidence other states have had in the findings of these studies. But actually four of 
the five states that conducted fuel consumption studies have enacted some form of diesel 
tax differential. It is our opinion as well as the opinion of those who conducted some of 
the studies that these findings are reasonably reliable and can be generally applied over 
the nation regardless of region. Granted, more definitive studies should be forthcoming 
for fuller coverage, verification, and updating purposes. Presently, at least three other 
states (Illinois, North Dakota, Arizona) are considering the passage of such a tax law. 
It is suspected that reasons other than doubting the validity of research findings have 
played a part in determining whether a state has imposed a diesel fuel tax differential. 
None of the five states that repealed diesel tax differentials has conducted formal fuel 
consumption studies. Also, three of these states are traversed by the Rocky Mountains 
where Mr. Swartz says diesel vehicles enjoy the greatest fuel efficiency over their gas
oline counterpart, therefore clearly justifying a significant tax differential. 

Determination of Diesel Vehicle Tax Liability 

There are a number of accepted methods used for determining the magnitude of a 
diesel tax liability that might exist between owners of similar gasoline and diesel ve
hicles used on public roads in various states or the nation as a whole. Some of these 
are the ton-mile, cost function, differential benefit, incremental-cost, and prorated fuel 
equivalent methods (PFEM). The latter was used in the Texas study (8). (The method 
was given a name for identification in this commentary.) Each of the above methods 
has advantages and disadvantages. 

Mr. Swartz devoted much of his paper to criticizing the way that the Bureau used the 
incremental -cost method in the Highway Cost Allocation Study to determine the highway 
cost responsibility between gasoline and diesel vehicles. Specifically, he says that the 
implicit assumption that all highway user costs are associated with use is open to se
rious question as is the distribution on a vehicle-mile basis. He thinks it is doubtful 
that right -of-way, grading, drainage and related costs are associated with additional 
use, and consequently concludes that these costs should be distributed only on a per 
vehicle basis instead of a per vehicle -mile basis. Accordingly, alterations of the in-
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cremental-costanalysis to conform with a strict cost-occasioned criterion would reduce 
the more frequest road user's (diesel vehicles) total tax responsibility and increase the 
less frequent user's (gasoline vehicles) total tax responsibility. In other words, this 
alteration would require diesel vehicles (which are usually heavier and log more annual 
miles than similar gasoline vehicles) to pay less overall user taxes than that shown in 
the Supplementary Report of the Highway Cost Allocation Study (5 ). 

In answer to Mr. Swartz's argument, it seems that the Bureauis increment cost re
sponsibility analysis is justifiable. The Bureau states that all expenditures made from 
the Highway Trust Fund are for the highway construction, engineering, and administra
tion required to meet the demands of anticipated traffic. It states further that highway 
expenditures are geared to the anticipated use of all vehicles and are not intended to 
provide standby capacity for added traffic of a particular type. Therefore, expenditures 
for right-of-way, utility adjustments, roadside development, traffic and pedestrian ser
vices, and administration may be properly distributed on a fully accounted basis, since 
they obviously are in the nature of joint costs. 

At this point, the prorated fuel equivalent method will be explained and offered as an 
alternative to the other above-mentioned approaches used to determine diesel vehicle 
tax liabilities by axle type or by combined axle types. The method can be applied on 
a state, regional or national basis. The magnitude of the resulting diesel tax liability 
generated by this method is close to that generated by the incremental-cost method for 
the majority of diesel vehicles of about the same gross operating weight (8 ). (Of course, 
the Texas study used only Texas loadometer data. The Bureau used loadometer data 
from 48 states.) 

The prorated fuel equivalent method simply develops fuel consumption rate differen
tials for diesel vehicles equal in gross operating weight to their gasoline counterparts 
by means of weighting the appropriate fuel consumption rates of each fuel type andgross 
operating weight class with the current diesel vehicle frequency distribution. Because the 
central problem is to determine what kind of fuel consumption advantage, if any, diesel 
vehicles have over gasoline vehicles (identical in other respects to the diesel), it seems 
imperative to use the diesel frequency for weighting purposes. This method assumes 
that the fuel consumption rates found in other studies are proper for Texas and that the 
loadometer distributions represent a cross section of traffic on Texas roads. The load
ometer frequency distributions were chosen in preference to registration distributions 
because the registered gross weights fail to adequately reflect operating gross weights. 

Table 4 shows the fuel consumption differentials from frequency distributions of com -
bined axle groups using the composite (compromise) fuel consumption curves presented 
in the Supplementary Report (2). The footnotes under the table explain the weight ranges, 
weight classes, assumptions, and formulas used. The differentials developed were gen
erally a reflection of the weight ranges covered by the fuel consumption studies. 

Diesel fuel consumption rate differentials presented in Table 4 were the same for 
both weight ranges used when weighted by diesel numbers (which assumes that diesel 
vehicles are gasoline powered). Thus, the average Texas diesel cargo vehicle has a 
fuel consumption rate differential of 1.34 that can be applied to the gasoline tax rate 
(5 cents per gallon in Texas) to generate the corresponding diesel tax rate (6. 7 cents 
per gallon) at an average operating gross weight of 46,013 pounds. Actually, this method 
assumes that the diesel vehicle should pay the same fuel tax per mile as the gasoline 
vehicle of the same gross weight regardless of total distance traveled. 

According to this analysis, slightly higher fuel consumption differentials for the major 
individual axle groups seem to be in order. Table 5 summarizes the findings andshows 
differentials of 1.45 for 2-Sl's, 1.47 for 2-S2's and 1.52 for 3-S2's. These differentials 
were developed from fuel consumption curves for each axle group as given in two of the 
five studies used to determine the composite curves, specifically the "Line-Haul Truck
ing Costs" study (10) and the "Fuel and Time Consumption" study (11). If the composite 
curves had been used, the corresponding fuel consumption differentials would be 1. 31, 
1.32, and 1.36. As can be seen, these differentials are more conservative than those 
developed by use of individual axle group fuel consumption curves. 

In summary, the prorated fuel equivalent method does not rely on a highway alloca -
tion cost basis. It is an approach to equalizing the use tax responsibility between gas -
oline and diesel vehicles of the same operating gross weight. This is not to say that a 
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TABLE 4 

FUEL CONSUMPTION DIFFERENTIALS OF COMBINED AXLE GROUPS OF TEXAS 
VEHICLES AS REFLECTED BY THE COMPOSITE FUEL CONSUMPTION RATESa 

Characteristics 

Total number of vehicles in weight range 
Gasoline 
Diesel 

Percent of all gasoline vehicles weighed 

Percent of all diesel vehicles weighed 

Average vehicle weight in poundsb 
Gasoline 
Diesel 

Average fuel consumption in gallons per mileb 
Gasoline 
Di{3 Sd 

Gasoline to diesel fuel consumption ratio 
Weighted by gasoline numbersc 
Weighted by diesel numbersd 

Loaded and Empty Vehicles in 

10, 100-80,000 lb 
Weight Range 

6, 369 
10, 706 

56 

99 

26, 452 
44,813 

0. 187 
Q. 18S 

1. 22 
1. 34 

23,100-73,000 lb 
Weight Range 

2, 832 
9,854 

25 

91 

38, 344 
46,013 

o. 230 
0. 188 

I. 30 
I. 34 

0 The 10,000 to 80,000 pound weight range represents an extrapolation beyond the range or the fuel consumption 
stud le-;, whereas rhU 23,100 to 73,000 we igh t range keeps within the range of the fuel consumption studies, 

bWeightad by the numb~n of vehicles in each 2,000 pound weight class. 
CAssumes that the gasoline vehicles used diesel Fuel for a weighting factor, The formula: t (GPM of gasoline x 

numbc!lt of gasoline vehicles) + E (GPM of diesel X number of gasoline vehicles) where GPM = gallons per mile . 
dAsfumos that the diesel vehicle used gasoline fuel for a weighting factor. The formula: I; (GPM of gasoline x 

number of diesel vehicles) + I; (GPM of diesel X number of diesel vehicles), 

TABLE 5 

SELECTED FUEL CONSUMPTION DIFFERENTIALS FOR EACH AXLE 
GROUP OF TEXAS DIESEL VEHICLES WEIGHED IN 1967 

Weight Range Average Gross Fuel Consumption Axle Group (pounds) Weight 
Diffe rential (pounds) 

2-S1 37, 100-55, 000 39,902 1. 45 

2-S2 27, 100- 69, 000 47, 348 1. 47 

3-S2 27, 100-71, 000 50, 266 1. 52 

fuel tax differential per gallon can be applied to collect all the highway cost responsi
bility of the heavy and frequently used gasoline or diesel cargo vehicle necessary to 
equalize its tax burden with the light and infrequently used single wiit cargo vehicle. 
The incremental-cost analysis proves this point and is useful for this very purpose. 

Determination of the Diesel Vehicle Tax Payment 

Mr. Swartz is quite critical of the Bureau's method of estimating a vehicle's highway 
user tax payments for comparison with that vehicle's allocated cost responsibility de
rived from the incremental -cost analysis. His criticisms stem principally from the 
Bureau's use of the fuel consumption curves developed for this purpose. The Bureau's 
method also requires a determination of annual travel for the gasoline and diesel ve
hicles of various types. Mr. Swartz says accurate travel data are available, but he 
thinks that the available fuel consumption data are much less reliable. Yet data (pre
sented later) indicate that the composite curves are quite reasonable, being based on 
five independent studies. Data for the individual axle types, that accowit for the vast 
majority of gasoline and diesel vehicles of the same operating gross weight and use 
(especially tractor-semitrailer combinations), yield very similar gasoline to diesel fuel 
consumption differentials that are somewhat higher than those yielded by the composite 
curve. The use of such data seems justified for the present time witil more definitive 
studies can be completed. Failure to equalize the tax burden per mile between com -
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Mr. Swartz also questions the Bureau's conclusion concerning the effect of using 
percentage of travel adjustments on operating gross weights of a certain vehicle type, 
say the 2-S2 gasoline and diesel vehicles registered for 50,000 to 59,999 pounds of 
gross vehicle weight. He said the conclusion was that a larger differential fuel con -
sumption rate results if the percentage of travel adjustment is considered. Actually, 
the Bureau implies the opposite conclusion and uses the smaller adjusted differential. 
What the Bureau actually says is that the fuel consumption differential for the above 
2-S2 gasoline and diesel vehicles of equal operating gross weights is even greater than 
the adjusted or unadjusted differential. Tjle differential based on equal operating gross 
weights seems to be the more appropriate one to use in estimating the fuel tax pay
ments per gallon of fuel consumed by equivalent gasoline and diesel vehicles. 

Another problem discussed in connection with the establishment of the tax responsi -
bility per gallon of fuel for both gasoline and diesel vehicles is that of establishing the 
fuel tax liability per vehicle. Not all the total vehicle liability estimated by the in
cremental-cost analysis is obtained entirely through fuel taxes. Mr. Swartz indicates 
that only 70 percent of the 1967 Trust Fund revenues were collected by fuel taxes and 
thus concludes that, at best, no more than 75 percent of the estimated deficiency in 
diesel vehicle tax will be obtained through fuel taxes. So he adjusts the Bureau's total 
vehicle tax liability on selected vehicle types to obtain a vehicle fuel tax liability that 
is 25 percent smaller. Then he computes the fuel tax rates by dividing the vehicle fuel 
tax liability by the annual gallons consumed by a vehicle. 

Although agreeing that the per gallon tax liability is consistently higher for diesel 
than for gasoline, Mr. Swartz believes that the magnitude of this difference varies con -
siderably among the various classifications of vehicles. He thinks that the effect of a 
3-cent diesel tax differential would probably eliminate the small diesel from the market. 
This has not happened in the states where such a tax differential has been imposed for 
years. 

Again, attention is directed to the prorated fuel equivalent method used to determine 
the diesel vehicle tax liability in the Texas study. The supported diesel differential tax 
rate per gallon was established directly by multiplying the gasoline tax rate times the 
single fuel consumption differential discussed in the last section. The present diesel 
differential tax payment was determined by the diesel differential tax per gallon and the 
special diesel vehicle registration fee differential distributed on a per gallon basis. 

Texas' special diesel vehicle registration fee differential amounts to 11 percent of 
the registration fee for gasoline vehicles registered at the same gross weight of the 
power unit. Each registered gross weight was assumed to correspond with a probable 
operating gross weight that includes trailers or semitrailers attached to the power unit. 
Also, to spread out the cost of such a diesel vehicle tax over miles of operation, certain 
annual mileages were assumed. Then by using the diesel fuel consumption rate per 
gallon at the respective operating gross weights, the tax per gallon was established. 

A comparison was made between the supported diesel tax liability per gallon and the 
present diesel tax payment per gallon to determine the extent of an over- or under-pay
ment. Such an analysis is shown in Table 6. If the goal is to equalize the fuel tax per 
mile for the average diesel vehicle, then only one diesel tax differential will be needed. 
For tax purposes, this is a reasonable goal. It is less complicated and easier to be 
administered than to have a separate differential rate for each axle type. Furthermore, 
differences are relatively small compared to the difference between gasoline and diesel 
fuel consumption rates. 

Use of a special diesel vehicle registration tax causes the diesel tax payments to be 
more sensitive to vehicle weight differences, given a single fuel tax differential. But 
within a given mileage, the registration tax must make up a substantial percentage of 
the overall diesel tax differential for equalization between axle types. Yet within axle 
types, the registration tax causes considerable differences in the diesel tax differentials 
for vehicles with widely differing annual mileages. However, the registration tax sched
ule, if properly graduated according to the operating gross weight, could cause the 
present diesel tax differentials to conform closely with the supported diesel tax dif-
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TABLE 6 

PRESENT AND SUPPORTED DIESEL TAX DIFFERENTIALS FOR VARIOUS GROSS OPERATING WEIGHTS 
ASSUMING CERTAIN REGISTERED GROSS WEIGHTS AND MILES OF TRAVEL 

Diesel Tax Differential in Cents per Gallon by Miles of Travel Assumed Gross Operating 
Registered Weight In 

Gross Weight 50,000 75,000 100,000 
Pounds in Poundsa 

Presentb SUpportedc Presentb Supportedc Preeentb SupportedC 

20,000 20,000 1. 74 0, 85 1. 66 0 , 85 1. 62 0,85 

30,000 27,000 1. 82 1. 25 1, 71 1. 25 1. 66 1. 25 

40,000 39,000 1. 97 1. 55 1. 81 1. 55 1. 73 1. 55 

50,000 39,000 1. 93 1. 85 1. 79 1. 85 1. 72 1. 85 

60,000 39,000 1. 91 2.05 I. 77 2. 05 I. 70 2. 05 

70,000 39,000 I. 88 2. 25 1. 76 2, 25 1. 69 2. 25 

46, 01Jd 39,000 1. 95 1. 70 1. 80 1. 70 1. 73 1. 70 

0 Based on o study of the registered gross weight frequencies. In Texas , the registered gross weight is that of only the power unit and does not include the 
gross weight of the trailer or semitrailer pulled by the power unit. 

6 1ncludes the actual 1.5 cents r,r gallon fuel tax differential and the 11 percent diesel engine tax differential in cents per gallon based on the assumed 
registered weight and miles o travel and using the composite curve diesel fuel consumption rates. 

CThe total diesel tax justified as indicated by the gasoline and diesel fuel cc,nsumption rates from the composite curves. 
dThe average weight of diesel vehicles in the 23,100 to 73,000 weight range, At this weight, the gasoline to diesel fuel consumption ratio is 1.34 that 

represents 91 percent of all diesels weighed. 

ferentials. Such a registration fee would help to equalize the diesel fuel tax payments 
between the lightweight single unit vehicles and the heavyweight combination vehicles. 
Tnis essentialiy means that the owner of a diesel vehicie with an opera.ling gross weight 
of less than the average diesel vehicle (used to determine the single diesel fuel tax dif
ferential of, say, 1. 5 cents per gallon) would pay a negative diesel registration fee, and 
those with an operating gross weight of more than the average diesel vehicle would pay 
a positive diesel registration fee. Swartz essentially recommends this sort of per ve
hicle tax to adjust for the inequities created by using a single diesel fuel tax differential 
for all classes of cargo vehicles. 

Conclusions 

Mr. Swartz seems to conclude that diesel vehicles should not be taxed differentially 
for the present due to lack of reliable fuel consumption data, and due to probable wide 
variability in fuel consumption rates of various vehicles operating in different geo
graphical areas and under different weather conditions. He takes issue with the Bureau 
and various states for using such data in the determination of a diesel tax differential. 
He disagrees with the Bureau's incremental-cost analysis and estimates of fuel tax 
payments by diesel and gasoline vehicles. 

Mr. Swartz's paper covers a wide range of points not strictly relevant to the subject 
he has chosen to discuss. A few of these are attacks on the early application of the 
diesel tax differential; competition between the trucks and railroads; the small number 
of states with diesel tax differentials, and the doubts of state tax officials concerning 
the findings of fuel consumption studies; whether a diesel tax differential could and 
should be imposed on both federal and state levels; the potential demise of fuel taxes 
due to the development of the gas turbine engine; and the tendency for differential taxa -
tion to encourage taxpayers to find ways to evade payment. 

There are more relevant pursuits such as consideration of all the available fuel con
sumption data and other pertinent data, selection of methods that would allocate costs 
equitably between vehicles of each fuel type, and determination of more equitable and 
administratively feasible methods of taxing diesel vehicles to obtain any diesel tax 
liability that might exist. One challenging inequity regarding federal fuel taxes is the 
different levels of service furnished from state to state. Similarly those vehicles that 
seldom are able to have the advantage of the high level of service on the Interstate Sys
tem do not get tax relief. 

This rejoinder is highly critical but it is hoped to be also contributory. Highway 
taxation is not especially unassailable. Quite to the contrary, it is grossly under-
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nourished in the way of base data on which to decide and administer. The intent and 
purpose of Mr. Swartz's paper is a subject for continuous questioning. 
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THOMAS R SWARTZ, and JAMES J. RAKOWSKI, Closure-The comments of Meyer 
are both interesting and useful. Fuel taxes are indeed ''basically nothing but a con
venient way of collecting a highway use tax." Our reluctance to change this basic method 
of taxation has in the past interfered with the operation of the market mechanism. 
Meyer's concern for the future distortions of research and development funds is quite 
legitimate. This provides an additional justification to reduce the dependency on fuel 
taxation, with an eventual view of abandoning this tax device. 

The urgency associated with finding a solution to this problem should not be under
stated. Research for a substitute to the internal combustion engine has reached a high 
pitch. Tax authorities must insure that new innovations-whether they are steam, elec
tricity, or a workable turbine -are not inadvertently favored or discriminated against 
simply because of an antiquated tax system. 

The comments of Buffington, Adkins, and Schafer demand a more comprehensive 
reply. At first blush their comments appear to be quite critical of the paper. How
ever, closer examination reveals that the discussants do not criticize the major issue 
found in the paper; but, instead, they have concentrated on a secondary issue that hap
pens to touch on their own research. 

The major thrust of the paper is directed toward the Bureau's interpretation of the 
incremental-cost analysis. Although the analysis is the most appropriate method to 
allocate highway user cost responsibility, its application has not adhered to a strict 
cost-occasioned criterion. A substantial portion of total highway costs are fixed costs, 
such as right-of-way, drainage, roadside development, etc. Incremental-costs analyses 
have traditionally allocafod these costs on a use basis. Once the right-of-way has been 
purchased or the drainage and roadside development has been provided, there are no 
additional costs for an additional axle-mile or vehicle-mile traveled. It is true that the 
frequent highway user receives more benefits, but his use of the right-of-way drainage 
or roadside development does not result in additional costs. 

Those costs that cannot be allocated on a use basis should then be assigned on a per 
vehicle basis. Naturally, this would substantially alter the cost responsibility of all 
vehicle classifications. The most obvious adjustment would be a marked increase in 
the cost allocation to the passenger car relative to the commercial vehicle. Among the 
commercial classifications the cost responsibility would not only fall, but, in addition, 
the relative responsibilities of the diesel and gasoline vehicles would be substantially 
changed. Because the diesel vehicle travels up to twice as many miles as a similar 
gasoline vehicle, its greater use of the highway facility would not be penalized by charg
ing a cost that does not vary with use. 

A second concern of the discussion was the value of per vehicle taxes as opposed to 
fuel taxes. If it is assumed that the Bureau's current incremental -cost analysis has 
properly allocated cost responsibility among vehicle classifications, the use of fuel tax 
differentials to offset variations in mechanical efficiency of similar vehicles is quite 
awkward and thus a poor choice. Because the differential between similar vehicles 



66 

varies from one vehicle classification to another, the most equitable tax device would 
be a flat fuel impost coupled with a per vehicle tax that would recoup the additional tax 
responsibility. This combination of fuel and per vehicle taxes should be extended over 
the full range of vehicle classes -from the passenger vehicle to the largest commercial 
vehicle. 

In discussing the relative value of fuel taxes compared to per vehicle taxes, the paper 
made several references to the existing data on the efficiency of the diesel and gasoline 
engine. One reference stated that the data on "fuel consumption are much less reli
able" then the data on annual vehicular travel, whereas another stated that "definitive 
work has not been completed on either" a modified incremental-cost analysis or the 
relative fuel consumption of diesel and gasoline engines. On another page, it is stated 
that the Bureau's estimate of the ratio of gasoline fuel consumption to diesel fuel con
sumption is in a "very crude form." These statements may strike Buffington, Adkins, 
and Schafter as being somewhat strong, but even they qualify the reliability of existing 
studies by inserting t!reasonably!! before reliable and by granting that !'n10.re definitive 
studies should be forthcoming." It does not seem profitable to engage in a barren dis
pute over adjectives because no essential point in the paper depends on the degree of 
reliability of these estimates. 

Buffington, Adkins, and Schafer's sensitivity to fuel consumption differentials is curious 
on one hand and most distressing on the other. Their sensitivity has caused them to 
gloss over the essence of the paper. This is best exemplified when they state that "fail
ure to equalize the tax burden per mile between comparable gasoline and diesel cargo 
vehicles seems to be greater 'evil' than use of presently available fuel consumption 
datae" (This statement seems to imply that the paper asserted that no steps should be 
taken to correct inequities in fuel taxes because of the "presently available fuel con -
Sumption data." We can find no statement or implication in the original paper that in
dicates that tax assessment consistent with a properly computed tax liability should not 
be instituted, even if this computation is based on imperfect data.) The thrust of the 
paper was indeed to challenge the assertion of an equal tax burden per mile. Obviously 
the discussants noted this fact, but their sensitivity in regard to the reliability fuel con
sumption ratios compelled them to devote the vast majority ot their long "comment" to 
that minor topic and only six lines in answer to the major issue. 

The criticisms of the incremental-cost analysis found in the paper do not "stem 
principally from the Bureau's use of the fuel consumption curves developed for this 
purpose. 11 The key issue in the paper was the fact that the incremental-cost analysis 
strayed from a purely cost-occasioned analysis. Buffington, Adkins, and Schafer have 
apparently missed the significance of that point. 

Their response to this criticism of the Bureau's incremental-cost analysis is limited 
to six lines concluding with a non sequitur. Their argument is that highway expenditures 
are made to meet "the demands of anticipated traffic" and that these expenditures "are 
not intended to provide standby capacity for added traffic of a particular type. 11 They go 
on to state that "therefore, expenditures for right-of-way, utility adjustments, roadside 
development, traffic and pedestrian services, and administration may be properly dis -
tributed on a fully accounted basis, since they obviously are in the nature of joint cost." 

The reader is somewhat mystified by this rebuttal. What is a distribution "on a fully 
accounted basis," and what is meant by "since they obviously are in the nature of joint 
cost?" The authors would have been better advised to take the full quotation from the 
Supplementary Report (1) rather than taking a sentence here, a phrase or two there, and 
adding a few of their own comments. The full quotation is as follows (1.J p. 107): 

A 11 of the expenditures made from the highway trust fund are for the 
highway construction, engineering, and administration required to meet the 
demands of anticipated traffic. At first glance the effect of travel on ex
penditures for such work items as utility adjustment and roadside develop
ment appears remote. It must be remembered however that the highway 
improvements on which expenditures for utility adjustments and roadside 
development are made become necessary because vehicles trove I and 
would not be required if all vehicles remained stationary. The idea that 



vehicles occasion so-called standby expenditures simply because of their 
existence as stationary objects is without merit. The fact of the matter is 
that highway expenditures are geared to the anticipated use of vehicles 
and are not intended to provide standby capacity. Expenditures for right
of-way, utility adjustments, roadside development, traffic and pedestrian 
services, and administration were therefore distributed on the basis of ve
hicle miles. 
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It is clear that if a strict cost-occasioned formula is to be employed, this type of 
argument begs the question. It is indeed true that expenditures are necessary because 
"vehicles travel" and that the same expenditures would not be necessary if all "vehicles 
remained stationary." The issue is that certain of these expenditures are what eco
nomists refer to as overhead costs or fixed costs. These costs do not vary with output 
as measured by vehicle -miles or axle -miles traveled. There is no additional cost for 
additional use, anticipated or not. (For a more complete discussion of the incremental
cost analysis, see Swartz (12).] 

After dismissing the major issue of the paper in a half dozen lines, the discussants 
proceed to enlighten the reader of their own research, which is at best tangentially 
related to the topic. The most unfortunate implication of this rather extended section 
is that one begins to question whether the discussants are aware of what their research 
is intended to accomplish. 

The discussants indicate that there are a "number of accepted methods used for de -
termining the magnitude of a diesel tax liability, some of these are the ton-mile, cost 
function, differential benefits, incremental-cost, and prorated fuel equivalent methods 
(PFEM). 11 The discussants seem to imply that tbe PFEM analysis performs the same 
role in determining the tax liability for various vehicle classifications as does the 
ton-mile, the cost function, the differential benefits, or the incremental-cost analyses. 
Unfo1·tunately the PFEM does not seem to determine vehicle tax liability. At least it 
does not appear to determine vehicle tax liability in the same sense that other "accepted 
methods" determine tax liability. In the words of the discussants, the PFEM "is an 
approach to equalizing the use tax responsibility between gasoline and diesel vehicles 
of the same operating gross weight." The relevance of the PFEM is restricted further 
by the assumption that "the diesel vehicle should pay the same fuel tax per mile as the 
gasoline vehicle of the same gross weight regardless of total distance traveled." In 
essence, the discussants have assumed away the cost allocation problem. The device 
simply takes the cost responsibility by combined gasoline and diesel class and assigns 
a fuel tax rate that provides an equal tax per mile traveled regardless of the fuel con
sumed. It does not tell us what the annual cost responsibility of a 2-S2 gasoline or 
diesel rig is; but, instead, it takes the information from one of the "accepted" cost 
allocation "methods" and establishes a fuel tax rate. 

One minor issue raised in the paper does seem to incorporate a misinterpretation. 
This involves the discussion surrounding the actual consumption rate for diesel and 
gasoline vehicles when adjustment is made for greater average operating weights of 
diesel vehicles. On reexamination of the Bureau's work, it would appear that they have 
been unjustly criticized on this point. This topic is dealt with on pages 306-307 in the 
Supplementary Report (1). In this section, the authors of the Bureau report were not 
particularly lucid, a fault that they share not only with us but also with our critics. 

There are numerous issues that are quite misleading in the discussants' "comments." 
For example, they indicate in the first line of their conclusion that "Mr. Swartz seems 
to conclude that diesel vehicles should not be taxed differentially for the present due to 
lack of reliable fuel consumption data, and due to probable wide variability in fuel con
sumption rates of various vehicles operating in different geographical areas and under 
different weather conditions." This observation seriously distorts the original presenta
tion. In the first line of the conclusions in my paper it was indicated that "it is unlikely 
that diesel and gasoline vehicles will be found to have the same tax liability even under 
a strictly cost-occasioned analysis. This is true because the nonuse costs will be 
identical essentially for both vehicles, whereas the total charges for use will be greater 
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for the diesel units because they travel annually a greater distance." Thus, the basis 
for the conclusions drawn by Buffington, Adkins, and Schafer is dubious. 
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