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Foreward

This study utilizes the best sources available to the authors
given the time constraint for the work. A 1listing of the sources used
is found at the end of the report. The results reflect staff work and
are not a result of Commission delibration. Nor is the study to be
interpreted as representing the Commission's views or opinions. The
report is made in hopes that it will be of benefit to others in their
examination of this issue. Since the Commission did not have sufficient
time to review this report prior to publication, no legislative
recommendations are made.

The following division of labor was used in the report. Dr. George
E. Hoffer did primary research on automobile and motor carrier revenues
and cost allocations. Dr. James T. Lindley was primary researcher for
issues dealing with 80,000 pound vehicles and implications for policy.
He also performed the computor work that was necessary. Dr. Charles J.
Gallagher was involved in literature review and methodolgy. The comparison
of costs and revenues was done jointly by James T. Lindley and George E.
Hoffer.

The authors wish to thank the following for assistance: Haywood
Moore and his staff of the State Corporation Commission, Lloyd Towers
and his staff of the Division of Motor Vehicles, Gary Allen of the
Virginia Highway and Transportation Research Council, and the Virginia

Department of Highways and Transportation.



Executive Summary

The Revenue Resources and Economic Commission (RREC) study updates
and extends a 1976 RREC study which examined the equity of the Virginia
taxation structure with regard to several transportation modes. Y
The issues examined in this report are limited to (1) the equity bSetween
¢lasses of highway users in terms of costs to the system and revenue
paid to the system, and (2) the adequacy of the present level of highway
financing given the marginal hicghway replacement and maintenance costs.

With regard to automobiles, it was estimated that automobiles
together with passenger carrying vans and 1ight trucks (less than 7,500
pounds GVW) paid federal and Virginia highvay user taxes in 1976 and 1878
of 1.33 cents per mile. However, the estimated federal and Virginia
atlocated costs par nile in 1976 and 1978 for these lightest vehicles
were 2.17 end 3.57 cents per iile, respectively. Thus, it is ecstimated
that in 1976, automobiles and light trucks covered approximately 61
percent of their alloceted hichway cost respensibility under the increi:ntal
cost allocetion mathod. GSecause of rapidly increasing construction znd
maintenance costs, passenger carrying vehicies covered only 37 percent
of their hichway cost responsibility in 1978. The 1976 RREC study did

not estimate automobile user taxes or costs.

1/

—' George £. Hoffer and Charles J. Galilagher, Transportation Texation in
Virginta: An Interstate-Intermodal Analysis, Revenue Resources é&nd
Economic Commission, Richmond, Virginia, 1976.




is a basis of comearison, in 1964 the aliocated costs of automobsles
were estimated to be 1.10 cents per mile and the estimated revenues were
1.53 cents per mile. Automobiles covered 130 percent of their allocated
costs in 1964 as opposed to 37 percent in 1978.

Estimates of motor carrier allocated costs and nighway user tax
payments were also made. Because the Division of VMotor Vehicles was
unable to supply 1978 registration and Sales and Use Tax data in time for
this study, only 1976 results were available at the time of printing.
Data for 1978 will be supplied to interested parties by the authors
upon request, when available.

Table 10 summarizes the results. Like the previous RREC study, it
was found that Virginia-domiciled, ICC certificated common carriers came
close to covering their allocated costs in 1976. Their total allocated
costs were estimated to be 8.33 cents per mile, while their VYirginia and
federal user payments were estimated to be 7.47 cents per mile. Despite
increased weights, it was found that 1976 Virginia-based motor carrier
user tax payments per mile actually declined from 1970 and 1973 due to
increased fuel efficiency and Virginia IRP membership. When Federal user
taxes are excluded, the decrease in Virginia user tax payments by Virginia
carriers becomes more pronounced. It is estimated tnat per mile payments
to Virginia decreased from 5.43 cents per mile in 1973 to 4.76 cents
per mile in 1976.

One finding of the 1976 RREC study was the disparity between taxes

paid by motor carriers domiciled in Virginia arnd those domiciled out of state.
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Virginia's particination in the Intarnational Registration Plan was
predicated on narrowing this disparity.

An examination of Table 4 leads one to conclude that the disparity
has somewhat narrowed. Whereas, foreign-domiciled carriers were found
to have paid 2.06 cents per mile and 2.42 cents per mile to the Commonwealth
in 1970 and 1973, respectively, foreign-domiciled carriers from IRP states
were found to have paid 3.10 cents per mile in 1976 to the Commonwealth.
Thus, the disparity between IRP foreign and non IRP foreign and Virginia-
domiciled trucks found in 1973 narrowed from 124 percent to 54 percent
in 1976. The narrowing is the result of both increased payments per mile
by non-resident, IRP state based carriers and decreased payments by
Virginia carriers.

When 1976 Virginia and federal user payments per mile are totaled,
IRP-state based, ICC certificated carriers paid 5.72 cents per mile,
while their non-IRP state counterparts paid 5.46 cents per mile. Their
estimated allocated costs per mile were 8.66 cents. Thus, these carriers
covered 66 and 63 percent, respectively, of their estimated allocated
costs per mile.

Roac tax payments in 1976 for the sampled carriers were also estimated
for ail states anc states other than Virginia. In general, as would be
expected, non-resident carriers paid higher user payments per mile to other
states than they did to Virginia.

Aliocated costs for motor carriers were also estimated assuming

the use of 8C,000 pound units on Virginia highways. Using a linear
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xtrapoletion m2thod, the authors estimated that the total allocated

construction and maintenarce cost per mile in 1978 for a 3-S2 diesel
powered, for-hire vehicle incruases from 17.05 cents per mile at €6,000
pceunds to 20.26 cents per mile at 20,000 pounds. If 25 percent of the
3-52 fleet mileage is done with vehicles weighing 80,000 pounds, then
the foreign-domiciled, ICC certificated carrier allocated costs in 1978
increase from 14.56 cents per mile to 15.1 cents per mile.

Wnile 1978 revenue estimates for motor cerriers are not available
at the time of printing, it is anticipated that they will differ 1little
from the 1976 estimates. Estimated automobile payments per mile remained
uncnenged at 1.33 cents per mile between 197€ and 1978. FHowever, as
shown in Table 10, estimated allocated costs in 1978 are significantly
nicher for each class of highway user uecause of increased construction
end mazintenance costs. For instance, the Virginia Highway Construction
Index incrzzsed {rom 182.5 in 1876 to 311.9 ir 1978 (1957 = 120.0). Thus,
a major gap nas developed between nhighway trust fund peymants and allocated
costs, with the difference ma2de up throuch disinvestment in highways. If
revenues for Virginiz-cdoiriciled 1€C certificziad cerricrs are 2ssuinzd
unchanged in 1978 Trom the 1876 estimates, ihen whérces the carriers ware
estimzied to cover 90 pesrcent of their alloceted costs in 1976, by 1978,
they would nave covered only 53 percent cf their alloceted costs. lonstheless,

this coverage would still be nigher than that of automobiles in Virginia.
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TRANSPORTATION TAXATION IN VIRGINIA

Introduction

Recent ycars have seen vast changes in factors affecting all forms
of iransportation, and Virginia has not been exempt. Rapidly increasing
fuel prices, accelerating construction and maintenance costs, changing
transportation patterns. and declining real revenues from transportation
texation have all contributed to the problem. The collection of revenues
constitute only a part of the problem. One additional factor must also
be considered.

It should be recognized that highways constitute capital investment
of lonc 1ife, financed and constructed over long periods of time. In
this sense, highways are similar to railroads. Both are subject to
consumption of erbedded capital (disinvestment). Consumption of embedded caoital
takes place wnhen the "system" is being used up faster than it is being
replaced end maintained. Because of the lenath of time invoived and the
nature of the investment, disinvestment can occur for a pariod of time
before it bzcories cvident. For instance, it has been arcued that railircad
disinvestrant in the United States can be traced prior to 1920, when

1/

the Interstate Commerce Cominission denied a rate increase. — There is

literature which asserts that the 1270's have seen a disinvestment in higauays

2/

that it is accelerating. = The results of the oresent study support

that theory.

v United States Railway Association, "Preliminary System Plan Summary",
tlashington, D.C., February 26, 1975, pp. 1-9.

e/ Cengress of the United States, Office of Technology Assessment, Technology
Assessment of Chancges in the Future Use and Characteristics of the Automobile

Transportation System, Summary, 1978.
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The present study by the Revenue Resources and Economic Commission
is an attempt to highlight the important issues regarding transportation
taxation in Virginia. The issues that are examined include:

1. The equity between classes of highway users in terms of costs
to the system and revenues paid to the system.

2. The adeguacy of the present level of transportation financing,
given costs of construction and maintenance.

w
N

Tha form of taxes.

Costs and Revenues ---
Automobiles and Motor Carriers of Property

Previous Studies

In 1975, the Revenue Resources and Economic Commission, for the General
Rssembly of Virginia, commissioned a study of the equity of the Virginia
taxation structure with regard to severai transportation modes. The
study was completed for the 1876 session of ‘the General Assembly by
or. Cnarles J. Gallagner and George t. noffer, botn of the Economics Depariment,
Virginia Commonwealth University. v With regard to motor freight carriers,
it was found that the user taxes paid by Virginia-comiciied interstate end
intrastate common freight carriers were slighily below ¢ne allocated costs of
providing the highways to these carriers. However, it was found that the
total Federal and Virginia user fees paid by foreign-domiciled, interstate

cemmon freight carriers in 1973 were less than one-half their allocated costs

1/ George E. Hoffer and Charles J. Gallagher, Transportation Taxation in
Virginia: An Interstate-Intermodal Analysis, Revenue Resources and
cconomic Commission, Richmond, Virginia, 1976.
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on irginia highways. These carriers were calculated to have paid
4.7 cents per mile in user fees, while their allocated costs on an
incramental cost basis were estimated to be 9.7 cents per mi?e.l/

The user fees paid per mile by type of motor carrier are shown in
Table 1. Virginia-domiciled interstate common carriers paid over twice
2s iwch in user charges per mile to the Commonwealth than foreign-domiciled
carriers with the same certificates. Table 1 shows user fee payments
by carrier type in 1970 and 1973. The increase in user fees to the
Commonwealth between 1970 and 1973 represents the 2 cents per callon increase
in the motor fuels tax enacted by the 1972 General Assembly.

It was concluded in the 1976 study that the Virginia shortfall stemmed
frem foreign-domiciled cariiers registering only a nominal portion of their
fleets in the Commonwealth because of irginia's high registration fees
and personal property taxes. While Virginia had the highest nominal
user fee tax structure in the region in 1973, its per isile collections
that vear ranked with the lowest states.g/ The conclusions of the Hoffer-
Gallagher study are consistent with the findings of previous studies

dene for the General Assembly, Tor ot or state legisiatures, for other

1/

&/ George E. Heffer and Charles J. Gallagher, "The Effects of Registration
Reciprocity on Road User Tax. Rates", Southern Economics Journal, April, 1978,
pop. 913-9217.

bid., p. 23.
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TABLE 1

User Charges Per Miie by Type of Motor Carrier

Federai Federal
Federal A1l State Virginia and State and Virginia
User Charge User Chaige User Charee User Charge User Charge
Carrier Per Mile Per Mile Per Mile Per Mile Per Mile
1970 ! !
i
Interstate Common, ' ] _ ]
Virginia .0244 : .0373 i .0515 0621 .0759
} ]
Interstate Common, :
Foreign .0227 ; .0315 .0206 l .0542 .0433
1973 | |
Interstate Common, . 1
Virginia L0241 ¢ .0375 .0543 l .0616 .0784
K, |
Interstate Common, ! '
Foreign .0228 i 0325 0242 0553 .0470 |

Source: George L. Hoffer and Charies J. Gallagher, Transportation Taxation in Virginia: An Interstate-
Intermodal Analysis, Revenue Resources and Economic Commission, Richwond, Virginia, 1976, p. 35.




. e . o 1
state highway authorities, and for federal highwey euthorities. i

Criticisms of these various s*udies tave bean voiced as to methodology
and as to the conclusiens generated from the studies. Although some
criticisms of the variocus studies have merit, each study reached a
similar conclusion: the largest trucks proportionétely underpay their
allocated incremental costs for highways.

In the period since the previcus studies, conditions have changed;
inflation has increased to a double digit rate, fuel costs have increesed,
motor carrier weights have increased, automobiles are lighter and more
fuel efiicient, Virginia has joined the International Registration Plan
(IRP}, the Department of Highways and Transportation is faced with declining
real revenues, and the etro {mass transit) of lorthern Virginia is
esking for State assistance.

This combinaticn of events nhas changed previous relationships. A
per gallon motor fuel tax, increasingly fuel eificient automobiles and
trucks, coupled with cdouble digit .inflation indicate that some tax jncreese is
necessary if the highway system is to be maintained. To unilaterally
raise taxes, however, without considering chznges other than declining

revenues, is to misavaluate the situation.

1/ See the Stone Commissicn Report to the Virginia General Assembly (1964),
ithe Humphrey-Karp Study dene Tor the Revenue Resources and Economic
Commission (1973), the Federal Highway Administration, Depariment of
Transportation Study (1970), Secretary of Transportation, William Coleman's
Statement of National Transportation Policy (1976), and the Report to the
Congress by the Unifed States General Accounting Cffice (July, 1979).
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it js to evaluate the impact of the above changes that previous work
by the Revenue Resources and Economic Commission is reexamined and extended.
The analysis will be in the areas of (1) motor carrier user tax payments,
(2) automobile user tax payments, (3) allocated nighway costs for

noior carriers, and (4) allocated user costs for automobiles.

Revenues
Road tax authorities have traditionally classified road user taxes
into three broad classes. These classifications include:

1. HMotor fuel taxes and miscellzneous Tees incidental to fuel
taxation constitute the first structure taxes.

2. Moior vehicle registration, license, and other related fees
make up second structure taxes. Some of these minor taxes,
such as title fees and drivers' license fees, may not be paid
on an annual b&sis.

3. Miscellaneous major taxes such as gross receipts, ton-mile,
or axle-mile texes are known as third structure taxes. These
texes generally apply only to motor carriers and for-hire passenger
carriers. Presently, approximately 20 percent of ithe states
have such a tax on procarty mcior carriers.

Federal Revenues
The Highway Reverue Act of 1956 established the Federal Highway Trust

c.nd as the source oF federal funds for highway aid. Presently, the sources

-

1. Receints Trom the 4 cents par gallcon tax on motor fuels
used in highway venicles.

2. The unrefunded portion of the tax on gasoline used for non-highway
purposes. 1/

1 Full 4 cents per gallon refunds are made tc Tarmers on fuel used in
farming; other non-highway users of gasoline are refunded 2 cents per
gallon with all receipts from motor boat users going to the Land and Water
Conservation Fund administered by the Department of the Interior.

17



3. The 2 cents per gallon tax on special and diesel fuels used
in non-hignway vehicles.

4. The 2 cents per gallon tax on fuel used by certain transit systems.

5. Total receipts from the 10 cents per peund tax on highway tires
and inner itubes and the 5 cents per pound tax on non-highway tires
and all tread rubber.

6. Total receipts from the 10 percent excise tax on new trucks,
buses, and trailers over 10,000 pounds gross weignt,

7. Total receipts from the 8 percent tax on tiruck parts and accessories.
8. The 6 cents per gallon tax on lubricating oil used in highway vehicles.

9. Total receipts from the Federal Highway Use Tax on highway vehicles, 1/

0f the sources listed above, automobile owners incur the fuel tax, the
tax on rubber, and the tax on lubricating oil, while motor carriers

incur each of the above taxes associated with hignway use.

Virginia Revenues

The Commonwealth of Virginia cenerates cver 95 percent of highway
user revenues from licenses, fuel taxes, and a vehicle sales and use tax.
The generated revenues are placed in the highway trust fund. Tabdle 2
shows the dollar emzunt of thase reverves by source Tor fiscal year 1977-78.
Of the revenues cenerated, fuel taxes account for 60 percent of the
total, sales and use taxes account for 15 percent, and 20 percent of the
revenues were itrom various Jicenses and fees. Tnhe remaining 5 percent is

from various misceilaneous sources. For automobiles, the motor fuel

V United States Depariment of Transportation, Highway Statistics 1977,

United States Government Printing Office, Washington, D.C., 1978, p. 104.
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TABLE 2

Pevenues on Hotor Vehicles from Virginia Taxes (1977-78)

{in thousands)

Motor
flotor
Hoter
Motor
Motor
Motor
Rhotor

ther
State
State

RECEIPTS

Vehicle Fuel Tax

Vehicle Licenses

Vehicle Title Registration

Vehicle Chaufteurs' & Operators' Licenses

Vehicles Interstate Registration Plan

Venicle Carrier Passenger Gross Receints Tax
Vehicle Receipts from Reportable Violations
Vehicle Recording, Copying, Certifying Public Records
Vehicle Sales and Use Tax

Vehicle Liquidated Damages-leight Limit Violations
lotor Vehicle Licenses and Permits

Corporation Commission

Police Sale of Surplus Property

Qutdoor Advertising

tate
nighw
Centr
Recei
Total

Sourc

~-Cuned Ferry Tolls

gy-Hiscellaneous Permits and Fees

al Carage-Miscellaneous Receipts

pts from Cities, Towns, Counties, etc.
from Local Sources

$274,953
70,658
7,889
6,147
11,404
792
2,990
3,107
68,896
1,268
4,922
1,669

12,511
$468,374

e: Virginia Highway and Transportation Commission Seventy-{irst Annual

Report, Financial Report, 1878, Table B.
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tax per callon is 9 cents, while most ten wheel trucks and all
tractors pay an additional 2 cents per callon, for a total of 11

cents per gallon. Both par gallon fuel taxes and license taxes are
unresponsive to inflation and botnh hive ceclinad in real terms over

the past few years. The last motor fuel tax increase was 2 cents per
gallon in 1972. The heavy vehicle surcharge has not increased since it
was adoptied in 1956. Accordingly, the surcharge has declined from

33 percent in 1956 to 22 percent presently. Sales and use taxes

ere responsive to price changes and therefore have gsnerally kept pace
with inflation. Table 11 shows the real revenuss cenerated 7rom these

three taxes over the past ten years.

Taxation Among Vehicies
In Virginia, passencer vehicles pay roughly 80 percent of the total
revenues to the highway trust fund, while heavy trucks pay 20 gercent.
This proportion varies widely among the stetes. This issue is discusszd
in further detail in a later section. Wnile the taxation of passenger
venicles is relatively straightforwzrd, motor carrier taxes are iore

coirplicated and bear further exzminaiion before sroczzding.

Hotor Carriers

tvery state has an excise tax on cesoline, with rates ranging
between 5 and 11 cents per gallon. #otor fuels other than gasoline
are comnonly called "special fuels", with diesel fuel the most widely
used of the special fuels. Two states, Vermont and Wvoming do not levy

a tax on special fuels, instead, levying "in lieu" taxes. VYermont

20



levies additional registration fees on vehicles using special fuels,
wnile ¥yoming imposes &n additional ton mile tax on such users. The
increase in the use of diesel fuels has increased the significance

of the special fuel tax. The diesel engine is much more fuel efficient
than a comparable gasoline engine. For instance, it is estimated that
a 55,000 pound, four-axle combination that is diesel-powered obtains

over 37 percent more miles to the gallon than its gasoline-powered

1/

counterpart.

Consequently, a number of states impose a higher tax on diesel
fuel than on gasoline. Currentlv, nine states have higher diesel
fuel rates with the differences ranging between one and two
cents per gallon. While these taxes have been initiated to bring the
relationship of automobile taxes and truck taxes back to its original
ratio, some trucking interests have charged that these levies are a
"tax on efficiency”.

Virginia is one of two states, Kentucky being the other, which
has a motor fuel surcharge on heavy vehicles, regardless of the manner
in which they are powered. Trucks or combinations with more than two
axtes pay a 2 cents per gallon surcharge over the basic 9 cents per gallon
tax in both states. All carriers remit the difference in quarterly filed

motor fuel reports, the proceeds of which go to the state highway trust fund.

1/
United States Department of Transportation, Road User and Property
Taxes on Selected Motor Vehicles, 1973, United States Government
Printing Office, Washington, D.C., 1975, p. 5.
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Since the vehicles of both private and for-hire carricrs cperéaiing
reqgularly in interstate commerce have the range to go through stztes
without purchasing motor fuel -- thus, evoid contributing to state
highway trust funds -- the vast majority of states, including Virginia,
have enacted motor fuel requirements. Under the motor 7uel statutes,
carriers must show evidence that they have puirchased in the state as
much fuel as they have used therein. Any tax deficiency is adjusted in
monthly or quarterly reports filed with the appropriate authorities.

Both Virginia and Kentucky also use the quarterly reports to collect
their motor fuel surcharge. In 1975, only six states had no motor fuel
registration reauirements: California, Florida, i1linois, Louisiena,
Rhode Islznd, and Wisconsin.

Those states having motor fuel requirements keep track of foreign
and home domiciied vehicles and their motor fuel tax liability by
reguiring an additional registration for motor fuel tTax coilections.
These fees are nominal with Virginia's being $3 per vehicle. Most siates
seize non-registered vehicles found opsrating within their states.

Unlike fuel taxes, registration fees vary significently Trom sicte
to state. On a privately used, five-axle, diesel-powsared tractor-trailer
combination of 72,000 pounds, &nnual regisiration fees veary Trom e low
of $33 in Colorado to a high of $1,659 in Vermont. Virginia would cherge
$662. In general, states with low registration fees have other tzxes
such as a third structure tax, while hign registration fee states nave

registration as their principal or only tax.

22



Third structure taxes are neither as widely used nor as homogeneous
as Tirst and second structure taxes. Presently, only Arizona has a
¢ross receipts tax on carriers. 1/ Virainia rcoealed its gross receipts
tax in 1956 in tavor of the surcharge on fuel. Because it levies taxes
only on the for-hire carriers, it is recognized that the gross receipts tax
is not a good third structure tax.
Other third structure taxes have mileage as a common denominator.
These taxes, which are based on vehicles and their use, make little, if
any, distinction between private and for-hire operations. There are two
points to be made in regard to weight distance taxes. First, they have
the potential to raise significant revenues. Second, they should theoretically
oe irdosed at rates whicn take into account the value of the service
received and the cost of providing nighway services. 2/
There may be also an equity benefit {rom third structure taxes. The
tax can be adjusted to fit the weicnt of the venhicle, thus rmore closely
matching the cost of the vehicle to the system. Presently, most studies
show that smz1ler trucks pay hicher per mile taxes than larger trucks. 3
from Tehie 5, it can be seen that this also is true in Virginia. The states

of New Ycrk, Chnio, and Oregon have weight-distance taxes that yield over

$25,000,000 ennually.

17 United States Department of Transpor* tatim, -7, =z
United States Government Printing Office, w:suing.on,

2/ . -

— United States Department of Trensportaticn, Pczd User and Prooerty Taxes
on Selected i‘otor Vehicies, 1273, Unitad Stsies Govarfrent Printing 0%fice
Washington, D.C., 1975, b. i3, ” -

L7 uiics

el” s
u.C., 197

-
Js

7
, D. 66.

~n
'

3 Congressional Budget Office, YWno_rays for Highways: Is A New Study
of Kicnrwey Cost Allocation heeded?, Septermbder, 1978, p. 16.
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Estimating Automobile User Payments

Like motor truck operators, auvtomobile owners and operators
pay user taxes at both the federal and Virginia levels. Since the
removal of the federal excise tax on new autcmobiles in 1971, the major
federal user tax on automobiles has been the federal excise tax on
motor fuel. This four cents per gallon levy has been unchanged since
its 1956 incepticon. The other federal excise taxes on automobile use
are minor, and include a six cents per gallon tax on lubricating oil and
a 10 cents per pound tax on rubber used in automobile tires and tubes.

In 1978, these taxes are estimated to total .336 cents per mile for
automobiles.

While there are a number of Virginia user taxes that zutonobile
cwners snd operators pay, most are minor such as desaler Jicense Tees,
rental taxes and title registration fees. Three user taxes {motor veshicle
license fees, motor vehicle fuel texes and the motor vehicle sales &nd
use taxes) account for over 95 percent of Virginia highway user fee
collectiaons.

As shown in Table 3, passenger vehicle user tax payments were est’ inated
for the years ending June 32, 1977 and June 30, 1979. FAutomobile venicle
license fees were estimated by subtracting the license fees paid by
appropriate property carrying vehicles as reported by the Division of
Motor Vehicles to the CGeneral Assembly. 2/

1/ In this section, automobiles are defined as to include vans and pickup
trucks used predominately as passenger vehicles. This definition is
consistent with that used by the Virginia Division of Motor Vehicles.

2/ Senate Document 3, 1¢8C, Exhibit A, Schedules 1-6.



THRBLE 3

Lutomobile znd Light Truck User Tax Paymants
To Virginia Highway Trust Fund, 1976-77 and 1978-79

Source _ e 7 . Revenue

1976-77 1978-75
Vehicle license fees $ 49.7 million $ 53.7 million
¥Yotor fuel Zax 223.8 236.4
Sales &nd use tax _56.1 68.9
Total $329.6 million  $359.0 million
Virginia user tax per mile .99 cents .99 cents
Federal user tax per mile .34 .34
Total user tax per mile 1.33 1.33

Yiotor vehicle sales and use taxes naic¢ for automobiles were

estimated by subtracting the sales and use taxes estimated to have been

paid by property carrying vehicles and buses from the tctal. These

estimates were derived from the federzl excise taxes rzportedly pzid from

Virginia on new trucks, b'ses and trailers. v Hotor Tuel user tax

payments to Virginia were estimated by subtracting motor fuel tax payments

made by trucks other than 1ight trucks {Gross Vehicle ieight:less than

7,500 pounds) from tne ret motor fuel tax collections rerorted by the DMV. Y
Motor fuel taxes paid by tractors and trucks with 10 wheels or more

that report to the State Corporaticn Commission {SCC) were calculated

from the SCC's report to the General Assembly. 3/ Motor fuel taxes paid

Y Wighway Statistics, 1977, p. 108, and Highway Statistics, 1975, p. 38.
Public Law 92-178 reneaied the excise tax on light trucks (Decermber 12, 1571).

2/ giennial Report, 1977-79, Virginia Division of Hotor Vehicles, p. 26.

3/ "Motor Fuel Road Tax Statistics, Carrier of Property”, years ending June
30, 1977, June 30, 1978, and June 30, 1579, State Corporation Commission.



by trucks with Gross Vehicle Weight (GVW) greater than 7,500 pounds, but
not reporting to the SCC (less than 10 wheels or exempt), were estimated

1/

from DMV and Motor Vehicle Manufacturers' Association data. —
As shown in Table 3, it is estimated that passenger carrying
vehicles naid user taxes in 1976 and 1978 to the Cemmonwealth

329.6 million dollars, and 352.0 millien dcllars, respectively. If

these total taxes are divided by the vehicle miles of travel estimated

2/

to have been done by these vehicles in each year =/, Virginia user fee
collections per mile were .99 cents per mile in 1976 and .99 cents per
mile in 1978. If these estimated State collections are added to the
estimated per mile federal collections of .34 cents per mile, total State
and federal user payments per mile in Virginia for passenger carrying
vahicies in woth 1975 and 1573 are estimated to be 1.33 cents par mile.
These estimates approximate those comnuted by two altermative methods.
Frow a "iiypothetical" car method, it wes estimated tnat user chzarges
per mile would have been 1.33 cents. If 1976 Motor Vehicle Manufacturers'
Associjation data are used, the estimated payments total 1.20 cents per mile.
Thus, the 1.33 cents per mile estimetied in 1576 and 19783 derived from MV
and SCC data seems reasongble and accurate.

In Table 9, it was estimated that the total 1976 and 1978 allocated

construction and maintenance cost responsibility for automobiles was 2.17

1/ senate Document 3, Schedule A; Fotor Yehicle Manufacturers' Association,

Facts and Figures, 1975, on. 68-70, 90-99.

2/ Wigmeay Statistics, 1977, p. 101, and Hichway Statistics, 1976, p. 31.

Passenger vehicle miTes were derived dy subtracting truck miTes (GVH
is less than 7,500 nouncs) from total miles.
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and 3.57 cents per mile, respectively. If this cost responsibility is
ccipared with the total payments per mile, it is estimated that in 1978,

zutomcobiles and passenger carrying light trucks covered one-third of their
$.0133

21located costs (375337) = .372. This percentage is significantly less
than the .61 (2'0;%%, coverage 1n 1976.

It should be noted that the automobile user tax payments of 1.33 cents
per mile represent payments on all categories of highways (federal and non-
‘ederal aid), while the 1976 and 1978 allocated cost responsibility estimates

represent federal aid highways only.

estimating. Truck_User Taxes

One Tinding of the 1976 Revenue Resources and Economic Commission study
was the disparity between taxes paid by Virginia-domiciled trucks and foreign-
domiciled trucks. Vv Since Virginia's membership in the International
Ragistration Plan {IRP) post dates the previous study, an atterpt is rzce
to ascertain if Virginia's membership in the IRP has narrowed the previous
¢isparities found in 1960, 1966, 1970, and 1973.

Virginia is one of twelve states and one Canadian province that
were cherter iembers of the IRP, which is sponsored by the American
~Association of Motor Vehicle Administrators. With the exception of
Kentucky, Tennessee, and Virginia, the other charter members were west
of or along the Mississippi River. Over the past five years, IRP

memdership has increased to its present 23, with Alabama, the Tlatest

signee, to becoms a member in October, 1980. While most recent signees

offer and Charles J. Gallagher, _rq_ngrtation Texztior in
n_Intersiete-Intermodz] Analysis. Revenuz Sescurces and

conoimic Co"n1551on, Richmond, Virginia, 1976, p. 35.




still are clustered arcund and west of the Mississippi, the 1577 joining
of north Carolina is of particular significance to Virginia.

Under the IRP, heavy vehicles used in the carriage of passengers or
sronzirty within two or mcre IRP states pay registration fees to ecach
pariicipant state in proportion to the milcage done by the carrier in
the previous year or that expected to be done during the present
registration period for that state. Estimating the fleet mileage
in each jurisdiction, the carrier computes its tax liability in each
member jurisdiction by writing a separate check to each jurisdiction,
but sending all of the checks to the carrier's home base (state). The
base state then distributes the apportioned checks to the proper jurisdiction.

IRP registered vehicles display license plates of their base state
that are marked "acportioned”, and are censidered registered in cach
state for which the apportioned fee has been paid. As such, the IRP
supercedes registration reciprocity among the member states. The reciprocity
agreements previously negotiated between IRP and non-member states govern
vehicle registration between non-member states and between non-member
IRP states. Thus, while Virginia is an IRP member, heavy vehicle travel
beZween Virginia &nd Maryland, a non-member, is governed bv the previously
negotiated bilateral registration reciprocity agreement between the two
states. Under registration reciprocity, the state in which the motor
vehicie is registered would recieve all of the registration fees for
that vehicle, regardiess ot the proportion of total vehicle mileage dcne
witnin that state. But if the states were IRP members, the registration
fees would be paid proportionately to each state on the basis of miieage.

Theoretically, the disparity between the user charges paid to
Virginia by resident and non-resident carriers should narrow significantly

for carriers from IRP states. Vircinia carriers, which previously registered
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proportionaiely more vehicles in Virginia, would now be apportioning

their vehicles among the member jurisdictions, lowering the Commonwealth's
revenues. Conversely, carriers from other IRP states who previously

paid registration fees in their home states, would now be apportioning

the fees among the member states in which their vehicles operate,
including Virginia.

To estimate the user taxes paid by the several classes of motor
carriers to Virginia and other states, a sample of 98 motor carriers
operating through Virginia during the calendar years 1976 through 1978
was taken from the files of the SCC. The sample carriers accounted for
approximately 25 percent of the total miles operated in Virginia during
the period. The carriers were chosen on the basis of miles os2rated in
Virginia.

The sampled carriers were then placed in one of six catecgories,
based on whether they were for-hire or private and the state of domicile.
Carriers were categorized as Virginia-domiciled, domiciled in an IRP siate
other than Virginia, or domiciled in a non-IRP state. During the 1976-78
ceriod, the number of IRP states increased from 12 o 22. Thus, a state
in 1976, such as North Carolina, may have be2n classified as a non-IRP
state, but by 1978 was classified as an IRP state.

From quarterly reports filed with the SCC, carrier mileage and
motor fuel consumption data were obtained for 1976, 1977, and 1978.
Pegistration fees and iiotor Vehicle Sales taxes paid the Commonwealth

by the carriers were obtained from DMV for 1978 only. ODMV's information
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system wculd not perimit retriecval of fees prior tc 1578. Supplenental
cdata on for-hire carriers were cbtained from carrier M-1 Reports filed
with the Interstate Comrerce Commission.

From these data, user charge peayinents to Virginia, to every other
state and to the Federal government were calculated by carrier type
on a per mile basis for 1976. The 1977 data would permit only a
computation of total state and federal user charges per mile, but not
payments to Virginia specifically. The latter was not calculable bSecause
of a format change in the carrier's M-1 report. From the SCC, DMV, and ICC
data, Virginia payments as well as total state and federal payments on a
per mile basis were calculated.

Table 4 shows the user charges paid by several types oT carriers
to the Federal government, to all states in which the carriers travel,
to Virginia, and to all states in which they travel other than Virginia.
These results can be compared with those obtained for 1970 and 1973
in the previous Revenue Resources and Economic Commission study (Table 1).
In Table 4, it can be seen that the Virginia-domiciled ICC certificated
conion carriers oaid 7.47 cents per mile in Federal and Virginia highway
user texes. Tnese cevrents include all user taxes ra2portedly paid by the
carriers and an estimate of capitalized federal user taxec such &s the
10 percent excise tax on new trucks. This estimate of 7.47 cents per mile
for Virginia-domiciled, class I, ICC certificated common carriers is lower
than the 7.59 cents per mile estimated in 197C and 7.84 cents per mile

estimated in 1973.
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TABLE 4

Conmnen Carrier Revenuss Per Mile
1976 and 1978 1/

Total Federal and A1l State Comnon Carrier Revenues 17

; 4
Oomicile 1976 per mile 1978 oper mile
Virginia Resident .0576
Non-Resident,  IRP .0648
Non-Resident, non-IRP .0596
A11 Carriers .0601
Total Common Carrier Revenues for States Other than Virginia 2 8/
Virginia Resident .0490
Non-Resident, IRP .0628
Non-Resident, non-IRP .0583
A1l Carriers .0581

Common Carrier Revenues for Virginia

Virginia Resident .0476
Non-Resident, IRP .0310
Non-Resident, non-IRP .0292
A1l Carriers .0334

Federal Cormon Carrier Revenues

Virginia Resident ' .0257
Non-Resident, IRP .0262
Non-Resident, non-IRP .0254
A1l Carriers .0262

Total Federal and Virginia Ccm7on Cerrier Revenues

Virginia Resident .0747
non-Resident, IRP .0572
non-resident, non-IRP .0546
A11 Carriers .0596
1/

—~' Domicile is determined by the State Corporation Commission and is based on
where the firm's records are kept.

2/ Includes Federal Excise taxes and other capitalized taxes, see page

of the Appendix for details.

3/ Calculated by subtracting Virginia taxes from total taxes and Virginia
miles from total miles.

&/ DMV could not supply the recuired data in time for orinting. For these caiz,
contact Dr. James 7. Lindley, O1d Dominion University (804-440-3567). or
Dr. Gesorge E. Hoffer, Virginia Commonwealth University, (804-257-1717).
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This decrcese is even more pronounced when payments made only to
Virginia are examined. Yhereas, Virginia-domiciled, ICC certificated
carriers paid 5.15 and 5.43 cents per mile to the Commonwealth in
1970 and 1973, respectively, in 1976, payments declined to 4.76 cents
per mile.

The decrease can be attributed to several factors. First, the fuel
efficiency of the motor carriers has increased since the last study,
despite higher weights. This reflects the increased attention paid to
fuel economy by motor truck manufacturers and motor carriers which
became manifested after the 1976 Revenue Resgurces and Economic Commission
study (which used 1973 data). Secondly, since the 1976 Revenue Resources
and Economic Commission study, Virginia has joined the IRP. Accordingly,
Virginia carriers which previously paid 100 percent of the registration
fees for a tractor that only did 50 percent of its mileage in Virginia
would, under the IRP, distribute revenues proportionately to other IRP
states. Hence, the lower Virginia revenues from Virginia-domiciled vehicles.

It should be recalled that the last Revenue Resources and Eccnomic
Commission study, 2/ found & significant disparity between user pzyments
made to Virginia by domiciled and non-domiciled carriers. One of the
purposes of this stury is to see if the IRP has narrowed this disparity.
An examination of Table 4 leads one to conclude that the disparity has
narrowed, somewhat. Where, foreian-domiciled carriers were found to have
paid 2.06 cents per mile and 2.42 cents per mile to the Commonwealth in 1970

and 1973, respectively, foreign-domiciled carriers from IRP states were found to

I The increase irom 1970 to 1973 reflects the 2 cents per gailon motor
fuel tax increase enacted in 1972.

2/ George E. Hoffer and Charles J. Gallagher, Transportation Taxation in
Virginia: An Interstete-Intermodal Analysis, Revenue Resources and
tconomic Commission, Richmond, Virginia, 1976, p. 35.
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hzve weid 3.10 cents pzr mile in 1976 to the Commonwezalth. Thus, the
disparity between IRP foreign and Virginia-domiciled trucks found in 1973
riarrowed from 124 percent to 54 percent in 1976. It should be pointed
out that this narrowing is the result of both intreased payments per
mile by non-resicdent, IRP state btased carriers &nd decreesed payrents by
Virginia carriers.

4s expected, nighway user peyments to Virginia from IRP state
carriers exceeded those from non-IRP state carriers in 1976. The difference
was approximately .2 cents per mile for the sampled carriers. As seen
in Tables 1 and 4, non-resident, non-IRP state motor carrier payments to
Virginia increased by .5 cents per mile to 2.92 cents per mile from
1973.

Table 4 shows that each of three groups of coixnon carriers paid
approximately 2.6 cents per mile to the Federal Highway Trust Fund.
This payment is sligntly higher ihan the average 2.3 cents ger mile
found in 1970 and 1973 in the previous Revenue Resources and Economic
Cominission study and reflects for the most part the rapidly increasing
grices of rolling stock. The fact that carriers in each group sampled
wzre found to pay federal taxes within .1 cents pzr mile (.08) of each
other would be expected if the szmples were oroperly drawn and data
orocessed correctly.

If federal and Virginia user tax payments to the Commonwealth are
summed, on average all carriers paid 5.96 cents per mile in 1976. Of

the three grcups, Virginia carriers paid 7.47, IRP foreign-domiciled



paid 5.72, and non-IRP foreign-domiciled paid 5.46 cents per mile in
1976.  he latter group was fo nd to Day over .7 cents per mile in 1976
more than was found in 1973 (4.70 cents per mile).

Table 4 also details what the several motor carrier groups pay
in Federal and state user charges in all states in vhich they travel
and in all states in which they travei exclusive of Virginia. irginia-
domiciled carriers pay slightly less (5.76 cents per mile) than the
other two groups (6.48 cents per mile for non-resident IRP, and 5.96
cents per mile for non-resident, non-IRP). 1If payments to Virginia are
excluded, Table 4 shows that Virginia carriers paid 4.90 cents per
mile in total user taxes while non-resident IRP carriers paid 6.28
cents per mile and non-resident non-IRP carriers paid 5.83 cents per mile.

Operations of all carriers were broken down into the pickup-
delivery category or the line haul category. As of 1877, ICC cdata are
collected in this manner: using 1977 and 197§ data, an estimete wes
made on the 1976 data to determine the revenue payments by all carriers
in these two categories. As in other studies, it vas found that line
haul trucks pay significantly less per mile than the pickup and delivery
trucks. i/ Table 5 shows that line haul trucks pay 5.6 cents per mile
while pickup end delivery trucks r3sy 8 cents per mile. The difference
can be explained by line haul ope -tions soreading the fixed cost of
licenses and registration over many more miles. See page 204 for e

further discussion in recard to third structure taxes.

Y Congressional Budget O7fice, Who Pays for Highways: Is A New Study
of Highway Cost Allccation eeded?, Septe ber, 1978, p. 16.
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TABLE 5

Total User Charges Contract Carriers
by Line Haul and Pickup and Delivery

1976 1978 Y
Line Haul Mileage Tax .05603
Pickup and Delivery Mileage Tax .08076

One comparison that is being made in other states is that between
the percent of total revenues that are paid by passenger vehicles and
heavy trucks. There is a wide diversity between states. Using the
calculated amount for passenger vehicles from page 160, of $359.0 miltion
we can compare that to the total revenues raised through iicense fees
and sales and use taxes and the motor fuel tax ($440.7 million).
Passenger vehicles are payina amproximately 80 oercent of those revenues
while heavy vehicles, the remaining 20 percent. Table 6 shows ratios
for selectied other states.

As can be seen, there is a large degree of diversity between states
in this matter. The three staies with percentages in the thirties are

unique in that they have a third structure tax.

MY could not supply the required data in time Tor printing. For these
data, contact Dr. James T. Lindley, 01d Cominion University (804-440-3567)
or Dr. George E. Hoffer, Virginia Commonwealth University (804-257-1717).
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TEBLE ©

Ratio of Heavy Truck Revenues to Total Revenues

State 2 %» of Total, Staie Only % of Total, Federal and State
Oregon 39.00%

Georgia g 1588 20.54%

Florida ¥ 10.90 14.66

Ohio* 39.00

Wisconsin* ' 36.00

Virginia* 20.00 22.00 ¥
Arkansas ‘ 25.00 3/

Tennessee* | 22.0

1/

- Motor Vehicles Cost Responsibility Study, 1979 Final Report, Oregon
Department of Transportation.

Ceorgia Highway Cost Allocation Study, Cepartment of Transportation,
State of Georgia, 1979, Table 4.

Florida Highway Cost Aliocation Study, Department of Transportation,
State of Florida, September, 1979, Table 8.

Heavy trucks were calculated to be 47.8 percent for Federal Excise and
“otor Fuel Tax.

o/ Truck Size and Weight Study, A. K. Cooper, Arkansas State Highway and
Transportation Department.

* Acquired by telephone conversations with Gary Allen of the Virginia
Cepartment of Highways and Transportation Research Council.
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Costs

Allocation of highway costs among the various vehicle types was
hased on the last major study of the type done by the American Association
of State Highway Officials (AASHO) and submitted to Congress. Virginia,
along with other states, shared the financial responsibility for this
study, which was required as part of the Highway Revenue Act of 1856
(70 Stat. 387). A discussion of the purposes, objectives amd methodology
of this cost allocating study can be found elsewhere. v
Two points need elaboration. First, there is some controversy
over the use of the AASHO study data because of its age. Second, there
is the guestion of whether occasional costs (incremental costs), or benefits
derived, is the better cost method to use.
AASHO Study
Tne AASHO Study was commissioned in 1936 and resulis were available in 1961.
The 1964 Cost Allocation Study on which the present work draws was dependent
upon the AASHO data. In receognition of the need for new data, Congress
passed the Surface Transportaion Assistance Act of 1978, part of which calls
for a new allocation study. 2/ In setting up the guidelines for the new

study, previous studies were critigued and new methods were suggested.

1/ For instance, see the Supplementary Report, 1965, Highway Research
Board, The AASHO Road Test: Special Report, 1373, National Academy
of Sciences - National Research Council, Washington, D.C., 1962;
Final Report of the Highway Cost Allocation Study, 1961. These are
summarized in the Hoffer-Gallagher Study done for the Revenue Resources
and Fconomic Commission, 1976.

e/ Guidelines for a Study of Highway Cost Allocation, Congressional Budget

0ffice, February, 1979.
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Some comnents regarding the new study are reproduced below:

Previous studies of cost allocation have generated considerable
background on how paverent is worn cut by vehicles of different types.
They have shown that, as a general rule, heavy vehicles cause many times
more road wear than do iignt ones. The guidelines presented here call
for the allocation of pavement costs on ihe basis of this relative wear.

This &pproach differs from that followed in the past in one important
respect: the fact that increases in the tnickness of pavement add
disoroportionately to the strength of the vavement. while adding relatively
little to total costs, has been recognized, and this economy of scale
has been allocated evenly to all classes of vehicles. With the methodolcgy
applied in past studies of cost allocation, all the benefits of economi?s
of scale vere generallyv bestowed on the heaviest classes of vehicles. L

Pavement costs are to be allocated in proportion to the amount of
pavement consumed by different classes of vehicles. Highway engineers
have developed mathematical relationships between the wear to which a
navement has been subjected and the weight carried by the axles that pass
over it. Direct use of these relationships was not made in earlier studies,
and pavement costs were allocated according to incremental construction
costs, an approach that appears to favor heavy vehicles. The result was
an allocation of pavement costs based largely upon the amount of use made
of roads, while the approach set forth here is based upon the amount by
which roads nave been worn cut. Also, the common portions of pavei ent
costs are recognized explicitly in the approach taken here. These cormmon
portions are primarily the cost of repairing the damage done to pavement
by weather and environmental conditions and to the cost of that part of
the pavement which is not worn out but remains usable indefinitely.

in earlier studies, the costs of accuiring rignts-of-way were essuied
to be comnon to ail venicles. In the proposed guidelines, it is recognized
that, as the volume ¢f traffic expected during peak periods increases, so
does the need for a wider right-of-way -- beycnd that required for a lightly
traveled road -- are to be allocated in proportion te the amount of road
space consumed by different types of vehicles.

It was also assumed in earlier studies that virtually all grading
costs were common to ali vehicles. 1In these guidelines, it is proposed
that since come grading, particulariy in rolling or mountainous terrain, is
done to reduce grades and make it easier for certain vehicles to maintain
speed, a portion of t?e costs of grading should be considered to be occasionea
by these vehicles. &

v Guidelines for a Study of Hignhway Cost Allocation, Congressional Budget
Office, Fetruary, 1972, p. xii.

2/ 1bid., pp. 16-17.




it is difficult to a priori determine what ths relative costs of
various clesses of vehicles will be based on a rew studyv, but it would
appear that heavier vehicles will be charged with a greater percentage
of overall costs than in previous studies.

Given all the criticisms, however, the 1964 cost allocation study
is the state of the art at present and the 1932 projected comnpletion of
the new study is still tentative. In addition, all state studies reviewzsd
have relied upon the AASHO study. Until further data are available

the AASHO study based data is the best that can be done.

Cost Occasional Versus Benefits Derived

Two methods have been relied on in the allocation of highway cost
responsibility; the cost occasional method and the tenefits derived msthod.
The principle on which the cost occasional or incremental method is basec

is tnat the cost of constructing and maintaining highways incrsesss as

the size of the vehicles and the freguzncy of the trips increase. Thzrefcrs

[
(SR =

the cost of prnviding facilities for the lightest venicles is apportioned

to all vehicles on an equal basis. Tne successive increinents of costs recii: -

by the special highway features occasicned by or nzscessitated by neavier
vehicles is allocated to those venhicles. The benefits derived method
involves a subjective evaluation of the benefits accruing to the various
user classes. Th2 version of the benefits method that has been used is

the differential benefits method. This method would allocate highway
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cost responsibility &mong hichwey users in proporiion to the estimeted
benefits derived irom the use of the highway by each ¢ zss of users.

n G "delines For ~ Study of Hichuway Cost ~1loczticen. Congressic. al

Sudget Office, February, 1979, it wes concluded that:

Taxes based upon benefits derived would require a considerable
degree of tax differentiation among users. The fineness of
differentiation and the nu ber of tax clesses used vouid b2 very
difficult to establish. for example, zuto travelers might be
differentiated by income cless, by Tamily status, or sven by
recreational habits. It is likely that nonessential travel.
such as sightseeing trips and recreational journeys, whicn tends
to be price-sensitive, would subject the user to very little in
taxes, wnereas essential travel, such as trips to w~ork or school
would be taxed heavily. Such an outcome might conflict with other
governmental objectives.

Benefit-basad taxes might also be difficult to administer with
respect to freight vehicles. Because of larce variations in the
value-of truckloads and in the value of truck sarvices, benefit-
based truck taxes would have to be specified separately for each
commodity and for each destination. The compliexity of such a
scheme 1s an obvious drawback.

In short, the imposition of charges or taxes on the basis of
benefits received by each class of users seems fraught with practical
problems and contains a number of conceptual difficulties as well.
Because of the problems of estimating benefits received by each cless
of users, benefits h?ve been excluded from recent federal studies
of cost allocation. W/

The cost cccasicnal method has probably gained the greatest
public end legislative acceptance as the technicue that cen best
operaticnalize the princip e of equity--that is, *he principle
that any roadway users that require special public expenditures aon
their behalf should pay Tor ithose expenditures. Just as the user-
pays principle has become a cornerstone of the nation's policy on
highway finance, so too has the occasioned-cost method become the
conventiional way of extending this principle so that each user
pays an appropriate share. Ffor example, heavy trucks should pay
for the costs of the thick pavement, extra-wide lanes or the hign

v Congressional Budget Office, United States Congress, Guidelines
For A Study of Highway Cost Allocation, February, 1979, p. 81.
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bridge clearances that they reguire, while cars should pay most of
the costs of the extra lanes needed to carry predominately automobile
tratfic during the rush hours in congested urban areas.

The incremental cost method that was used in previous federal
cost allocation studies comes fairly close to assigning costs to the
rcadway users that occasion them. The chief problem with thnis
method, however, is that it departs from the principle of occasioned
costs in two ways. First, it does not account for costs occasioned
by any factor other than increased size and weight. For example, the
cost of the extra freeway lanes needed to carry rush hour venicles --
mostly automobiles -- are not proportionately assigned to automobiles.

Second, and more significant, the incremental method takes
far too narrow a view of occasioned costs, relying exclusively
on engineering estimates of the additional construction costs
associated with different facilities and ignoring the functional
reasons for undertaking construction projects. For example, in
allocating the costs of building a bridge, the incremental methed
assigns to heavy trucks the costs of the additional structure,

.wWidth, clearance, and pavement thickness that are required to design
and build the bridge for trucks, over and above those needed to
design and build the bridge for cars. But if a bridge now
exists where a new one is contemplated, and if that existing
brid¢e could adequately carry automotive traffic indefinitely,
then the entire cost of replacing that bridge is occasioned by
heavy vehicles. Similarly, if a road must be resurfaced with
at least three quarters of an inch of pavement because a iesser
arount would not bind the original surface, and if that minimal
thickness is sufficient to serve heavy vehicles as well as cars,
the incremental mathod assigns no costs exclusively to heavy vehicles.
But i7 a heavy truck does several thousand times as much demage per
load application as a car, then each truck mile occasions as much
cost as several thousand automobile miles over the 1ife of the facility.
In brief, as these examples illustrate, the reliance of the incremental
method on an enginegering-based method of assigning costs tends to
ignore some relaticnships that Lecom2 epparent cnly when aliocations
are based on the function or actual use of tha highway irprovement. L1

Y Congressicnal Budget Office, United States Congress, Who Pays fOr
Highways: 1Is A Study of Highway Cost Allocation Needed?, Washington, D.C.,
1979, pp. 50-51.
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Thus, an evaluation of the allocation methods ceimonstrates the
objectiveness of the incremental cost method and the highly subjective
néture of the differential-banefits method. It is for this reason
thet wore relience has >5een nlaced on the cost occesicral matnod.

“The incremsntal cost technicue is the best kncwn of all occasional cost
methods, and it has been the chief approach relied upon in Tederal cost

1/

ailocation studies and in nurerous staie studies, — and is the one relied
2n in the present work.
As in the previous report made to the Revenue Resources and Economic
Commission, federal cost data were used to Generate Virginia cost data
and indices were used to bring the results into current do]]ars.g/
Column A of Tables 7 and 8 shows tihe federal cost ger mile in 1964
dollars using the incremental method of construction cost allocation on
federal aid highways by vehicle type. Column A represents the feceral
nortion of construction cost only, ir 19%4 dollzars. for auicimobiles,
this represents .514 cents per miie. Since Column A is in 1964 dollars,
it was first adjusted to reflect 1976 and 1978 dollars. Construction
price indices were obtained from the Virginia Depariment of Highweys znd
Trensportation. The 1976 price index (182.6; 1967=100.0) was divided
by the 1964 construction incdex. The 1978 construction price index (3i1.9)
wes also divided by the corresponding index.

Since the cost allocation by vehicle type in Column A represents

the federal government's portion only on federaily aided highways, the data

1/ Congressional Budget Office, United States Congress, Who Pays for
Highways: Is A Study of Highway Cost Allocation Needed?, Washington, D.C.,
1979, p. 49.

2 George £. Hoffer and Charles J. Gallaher, Transportation Taxation in

Virginia: An Interstate-Intermodal Analysis, Revenue Resources and Economic
Commission, 1976, pp. B-9.
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TABLE 7

Allocaled Federal and Virginia Cost itesponsibilily by Incremental Method
For Each Vehicle Type by Ciass of Operation and Type eof Fuel, in Cents Per Mile, 1976

ey

A\ 1] i \ J
e il selnelig Altorated Constructiun Cesi / Tulal Ablaveted Conttiulbinm
Cis.u nl Uperation, and Responssillity, Tederal Portion Caly, Adlncated Total Construclyon AlDdocated Tols) Manvenance —f and Mgaptensnce (ost Nesuunsiindity
Pypr of Tuel fuderral Atd gimays, 1964 Uollars  Cosl Responsiliillly i 1970 Hullsrs Cost Responsitility in 1976 Dollars in 1926 Lollars
A S & — — e -—;——-—- ————— —— — SR T .‘ﬁ e i i

Automobiles 514 ; 1.79 .38 l 2.7
Buses: Transit 1.856 | 5.47 40 0.93

Intercity 1.685 I 5.87 .58 6.40

School and Misc. gl | 2550 1 w&b 3.76
Single-Unit Trucks: | |

2 axle, 4 tire ; '

Privete: i
gasoline A36 I 1.62 5i 2.02
dicsel 426 : 1.48 A7 i 1.95

For Hire: | j
gasoline HA4 ' 1.90 o, ; 2,03
diesel : 422 . ' 1.4/ 96 1 243

2 axle, 6 Cire | : !

Private: , i _ E
gusoline : A13 ; 2. 16 .6Y i 39
diesel i 1.0720 i 3448 3 : 4.31

For ilire ‘
gasoline | B0 | 3.09 i 74 : 1.5
diesel i 948 [ 3.30 : s b.Gh

J axle ! Ir :

Private: i ! _ : _
gasoline |57 ; 4.10 " | gl
diesol 1.684 ' 5.87 80 | G667

For llire:
gasoline Tt B l 4.1'3' .:f[I 4.89
diesel 1.121 | LAY | 7 4,63

1 lotal includes Federal and Virginia in 1970 doilars,
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JABLE 7
(eontinued)

lr\ B (; V]
o ot ¥elag e, Hits .mf‘.::l:(;‘:t‘:u E:::J.::::!.'Icll'(!:ltltt:s(llll Al i . Tolol Aliocaleg T apvra ¢t
‘1:','.:.‘0'4";?.:,"{'"“""' il -I:-.Iu.-;-al A|I]ylllllﬁlhnly$: 1964 Oullnlz. Cast lllt.-:;;lutnl;:I:llll':‘t‘; [i:nt'l};;((llltlullurs Cos!nl‘ll::):lll\;l:b-;lllt.ll; ,|‘|I|"'|"::"|I_:.IG;{1‘“.;-_ e "umlmllr'\“ll'I.i.'l:-ulslnliiIi-:\': :“M“.”““
Combinations: f
Wilh Semi-trailers: g
3 axle (2-S1) -
Privale: ’ i
gasoline 1.6i® ! 5.61 79 § 6.40
diesel 2.034 ! 7.09 .93 k 3.02
For Hire: f '
gasoline V.18, ; 6.22 LI 0.97
diesel , 2.189 : 7.63 .90 8.53
4 axle (2-52) :
Private: | ;
gasoline 1.951 ! 6.80 03 ' 7.53
diese) 2.280 g, 795 .33 : 8.78
For Hire: , :
gasoline 2.122 j /.60 i ; 8.13
diesel 1.123 | 7.40 A7 8.7
5 axle (3-S2) i ‘
Private: i ;
gasoline 2.288 i 7.98 Ny : 8.70
diesc . 2.382 t 8.30 i _ 9.21
For lire: |
gasoline [ 2.562 , 8.72 ' 12 : 9. 44
diesel | 2.65) 9.24 o2 | 9.96
i = =12 s A e S e - e——r | A

Source: United States Secretary of Commerce, Suppiementary Report of the lighway Cost Allocation Study,
U.S. Govermmenl Printing Office, Washington, D.C., 1965, pp. 10-14.




TABLE 8

Allocated Federal and Virginia Cost Responsibility by Incremental Method

For Each Vehicle Type by Class of Operation and Type of Fuel, in Cents Per Mile, 1978

A B C D
lhl.':- -'ll‘:l,:nl'll .Il|l. ;ml e ol Here '-‘--r:rfl":“‘l;:lv‘.l_f::ll::ll‘:lll“.l":llll'.l‘i::ﬁ'liﬂ Yr, Aclucataal oot dea frm un AlTaraleal Lol ) sl endnge o .."d]::j;:.l,lf,lhl,:: :I.l;f::sllO:::..:.;-,‘,:,::::':; iy
P ol bl Fuater ol Akd igiciays, 190 Dl by Lol Pyt WD al by Cagn Respgnn b Ciky sn FOAR i daes v 1920 1053 Lars

' |
Automobiles .514 3.1 .46 3.5
Buses: Transit 1.856 11.23 .54 11.77
Intercity 1.685 10.20 .69 10.89
School and Misc. 17 4,34 1.49 5.83
Single-Unit Trucks:
2 axle, 4 tire
Private:
gasoline 436 2.64 .59 3.23
diesel .426 2.58 .56 3.14
& For Hire:
e gasoline .544 3.29 o33 3:92
diesel .422 2.55 1.14 3.69
2 axle, 6 tire
Private:
gasoline RY 4/ 4% 4.68 .82 5.50
diesel 1.026 6.21 .87 7.08
For Hire:
gasoline .886 5.36 .88 6.24
diesel .948 5.74 .89 6.63
3 axle
Private:
gasoline 1.262 7.64 .81 8.45
diesel 1.684 10.19 LS 11.14
For Hire:
gasaline 1.190 1,20 .87 8.07
diesel 1.121 6.78 .85 7.63

7/ Total includes Federal and Virginia in 1978 dollars.



TABLE 8
(continued)
A B8 ¢ D
et sk Gned Vo A ahibonigs . 84 daliarn Lost degonnebily e B0 aleare Gos) Respeasihid by i 00 o,
' R
Combinations: !
With Semi-trailers: j
3 axle (2-S1) i
Private: ;
gasoline 1.610 9.74 .94 i 10.68
diesel 2.034 12,31 1.10 t 13.41
For Hire: -
gasoline 1.784 10.80 .89 5 11.69
diesel 2.189 13.25 1.07 [ 14,32
4 axle (2-52) |
Private: |
gasoline ] 951 11.81 87 ! 12.68
diesel 2.280 13.80 .98 | 14.78
For Hire: -
gasoline 2.122 12.84 .86 | 13.70
diesel i 123 12.85 .91 ’ 13.76
5 axle (3-S2)
Private:
gasoline 2.288 13.85 .85 14.70
diesel 2.382 14.41 1.08 15.49
For Hire:
gasoline 2.502 15.14 .85 15599
diesel 2.65] 16.04 1.00 17.05
Source: United States Secretary of Commerce, Supplementary Report of the Highway Cost Allocation Study, U.S. Government

Printing Office, Washington, D.C., 1965, pp. 10-14.



were adjusted to reflect Virginia's portion of construction costs. State

eéna federal construction expenditures on Virginia federally aided highways
were totzlled end averaged for the 197£4-76 period and the 1976-78 period.

This was done to average irregular federal payments to Virginia. For both the
1876 and 1978 periods, the federal construction centribution represented
zpproximately 56 percent of total construction expenditures on federal

aided highways. Thus, Column B in Tebles 7 and 8 represent construction

cost responsibility for both the State and federal governments adjusted

for inflation. Column B was calculated from the following formula:

igzgifﬂc?ﬁ? Federal % of inflation
cost oer mile = Column A x construction x factor
oo cost of federally 1976(8)

by venicle type aided highways

As cen be seen in Table 8, the 1964 allocated cost responsibility
Tor automobiles increases from .514 to 3.11 cents per mile in 1978
wnen adjustments are made for Virginia's portion of construction costs
and infliation.

Allocated maintenance cost responsibility per vehicle type was also

obtained Trom the Suppiementary Report l/, and totalled separately. Since

during thie period, the State was resnonsible for the most nart, for

maintenance on federally aided highways, the entire maintenance cost

responsibility was attributed to the State. However, the 1964 AASHO allocated
maintenance cost estimates were adjusted to reflect changes in maintenance costs.
The Virginia Highway 'aintenance index wes 198.4 in 197¢ and 23£.9 in 1978

V/ ational Research Council, Subplementary Report, 1965, pp. 204-209.

a7



(1967=100.0). Alloceted maintznance cost responsibility be venicle type 1n
and 1978 doliars is shown in Co umn C, Tedbles 7 and 8. In Vable 8,
automobile maintenance cost responsibility is estimeted to be .46
cents per mile for 1978.

Total allocated construction and maintenance costs by venicle type
in 1976 and 1978 dollars respectively were calculated by totalling Columns
B and C to obtain Column O in Teb es 7 and 3. For eutomobiles in 1978,
total cost responsibility was estimated to be 3.57 cents per mile.

It should be noted that this method of cost allocation responsibility
differs somewhat from *hat used in the Hoffer-Gallagher study. Y
The previous study, in adjusting for inflation and the Viroinia nortion
of expenditures, combined construction and maintenance outlays. The cost
allocation estimates derived here follow the methodology suggested by
Professor Charles Phillips, representing the Virginia Highway Users
Association, before the Revenue Rescurces and Economic Commission. 2/

Allocated cost responsibility by vehicle type was derived for 1976
and 1978 as outlined above. In order to estimate cost responsibility per
mile by type of motor carrier, estimates were made of the mix of vehicle
types used by the several classes of motor carriers. The mix was estimated
using DMV, SCC, and ICC data, as well as information supplied by motor
carriers. The allocated cost per mile by carrier type shown in Table S

reoresents the weighted average of the mix of vehicles and the cost ver

mile by vehicle type in Tables 7 and 8. As would be expected a priori,

v George E. Hoffer and Charles J. Gallagher, Transportation Taxation in
Virginia: An Interstate-Intermodal Analysis, Revenue Resources and
Economic Commission, Richmond, Virginia, 1976, pp. 7-8.

2/ Statement of Charles F. Phillips before the Revenue Resources and
Economic Commission, Movember 17, 1975.
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the nighest cost respensibility is attributed to foreign-domiciled

ICC certificated common carriers, refiecting their proportionately higher
mix of larger tractor-semitrailer combinations. The allocated cost by
carrier type for the respective classes analyzed are limited to the

periods for which user tax payment data were available.

TABLE ¢

Allocated Cost Per Mile by Incremental Method
by Ciass of Motor Carrier, 1976 and 1978

Class of Motor Carrier Cost in Cents Per Mile

1976 1978

Virginia domiciled ICC

Certificated - Class 1 8.33 14.05
Foreign domiciled, ICC

Ceriiticated - Cless 1 8.66 14.56
Virginia domiciied, *

Private carriers

Foraign domiciled, *
Private carriers

* DMV could not supply the required data in time fer prfnging: _ _
For these data, contact Cr. James T. Lind1ey,00?d deminion gpjvsrs1ty,
(802-440-23567), or Dr. George E. Hoffer, Virginia Commonweaitn
University, (804-257-1717).
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Comparing Allocated Costs and User Payments

Year 1976
Allocated costs and road user payments in 1976 for the several
¢lasses of automobiles and ICC certificated motor carriers are comdared
in Table 10. The costs and revenues include Federal and Virginia figures.
The estimated allocated costs for automobiles in 1976 of 2.17 cents per
mile can be compared with revenues of 1.33 cents per mile. Thus, autorobiles
covered 61 percent of their allocated costs in 1976. This underpayment
is consistent with the findings of the Congressional Budget Office (CBO) study,
which, in comparing Federal costs and revenues only, estimated that automobiie
user revenue convered 90 percent cof their costs. L/
The allocated costs for Virginia-domiciied, ICC certified carriers
were 8.33 cents per mile, while the same carrier was estimatied to pay
7.47 cents per mile in user charges. Thus, this class of carrier paid
approximately 90 percent of its allocated costs in 1976. Virginia carriers
cate closer, both in percentage terms and in absolute terms, to covering
ailocated costs than did automobiles. The seme cannot be said of foreign-
domiciled common carriers, both from IRP states and non IRP states. Allocated
costs for these foreign-domiciled carriers were 8.65 cents per mile while
their payments were 5.72 cents per mile for IRP state carriers and 5.46

cents per mile for non IRP state carriers. These payments represent

YV Congressional Budget Office, Who Pays For Highways: 1Is A New Study

of Highway Cost Allocation Needed?, Sepiember, 1878, p. 16.
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TABLE 10

Compafﬁson of Allocated Costs and Revenues
by Vehicle Class, 1976 and 1978

1976

1978
-% of Costs o _ @ of Costs
. 1976 Revenues 1976 Costs Covered 1978 Revenues 1978 Costs Covered
Vehicles Cents Per Mile Cents Per Mile by Revenue Cents Per Mile Cents Per Miie. by Revenue
Aulomobiles ledd . .61 % RS 3187 37
A1l Cormon ) '
Carriers 5.96 8.57 0
Virginia ]
Resident 7.47 8.33 90 14,05 L.
Non-Resident,
__IRP 5.72 8.66 66 14,56 39+
Non-Resident,
Non IRP 5.46 8.66 |, 63 14.56 4, 38*
Line Haul 5.60 8.17 5/ 09 13.76 57 41*
9.96 - 56 17.05 ~ Jg»
Pickup and 3/
Delivery 8.08 4,63 . 175
_ 8.53 — 95 5/
80,000 pounds 5.60 18.56~ Je*
= 20.46 Z7*

* Calculated as a percentage of 1976 revenue. Revenue figures were unavailable when this report was printed.
See page 35 for details. There is every reason to believe that 1978 revenues wiil be no more and perhaps

less per mile than for 1976.
1/4
2/
¥
4/
5/

axle (s-S2) for-hire, diesel.

axle (3-S2) for-hire, diesel.

axle for-hire, diesel.

axle (2-S1) for-hire, diesel, semi.

axle (3-52) for-hire (20.16) private (18.56), both diesel.



& cercent of the ellocated rosts for IRP bzsed carriers and 63 percent

[N

“or on IRP based carriers.

For 1976, line haul revznues fall significantly short of the costs
for Tour and five axle, semi-cctbinations. Line haul revanues were 5.60
cents per mile, while costs for these vehicles (2-S2 and 3-S2), for-hire,
diesel) were 8.17 and 9.96 cents per mile. These vehicles covered 69
and 36 percent of their ccsts respectively. However, pickup and delivery
vehicles more than covered their costs. Pevenues from this group were
estimated to be 8.08 cents per mile, wnile allocated costs ranged from
£.63 to 8.53 cents per mile. These payments represented from 95 percent
to 175 percent of estimated allocated costs. The comparison of these
results with those of the C30 report, which is based on an unpublished
receral richwav Administration study, is less clear than in the case
of automobiles. The CBQ report estimated that "Single-Unit Trucks" paid
13€ percent of their costs, a2nd “"Comdination Trucks" paid 102 percent
of their costs. v At east part of the difference can be explained by

di "Terences in vehicle classification and base year. Pickup and delivery

inc udss some sami-corbination trucks &5 w2ll as single-unit trucks. Wnile the

-

nitude ¢f thz rzsulis differ for the Fzdzral when co~sared to the

i

rederal and Virginia, the direction is the same. Smaller trucks pay

much more of their allccated costs than larger property carrying vehicles.

1 1big., v, 16.
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Year 1978

YJhen this study was undertaken in late summer, 1979, it was anticipated
that 1978 revenue data would be included. ©Secause of changes in the
ICC M-1 reporting format, it was necessary to utilize DMV more heavily.
The Division -agreed to supply the data, but was unable to supply it by
early Deczmber. Because of the time constraint in publishing this
report (the Revenue Resources and Economic Commission's budget expires
December 31, 1979), the report had to be published without 1978 revenue
data for trucks. Hhen the new data become availzble, the authors will
distribute the results to interested parties.

Given-the nature of the taxes, however, and the past trends, there
is every reason to believe that per mile revenues for carriers will
either siightly decline or remain steady as they did for automobiles.
Motor carrier fuel efficiency has continued to increase. In the judgement
of the authors, using 1976 revenues in place of 1978 revenuss will not
do an injustice to motor carriers.

As can be seen in Table 10, costs heve increased raoidly in the
oeriod from 1976 to 1978. The highway construction index rose from
182.6 in 1976 to 311.9 in 1978. Two points should be made regarding the
rapid increase in the index. One, the index may level off or even fall if
it reacts as it did in the last recession. The index, which was 235.0
in 1974, fell to 182.6 in 1976. The second point is that even if it
levels off or declines, the costs in 1979, 1980, or 1982 will not be

significantly lower than those shown in Table 10 and perhaps greater.
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Thus, it is not only trucks which are underpeying on highways;
zutcitodiles were unaerpaying in 1976 and the unc2rzeyient is greater in
1€78. The magnitude betwcen costs and revenues strongly suaggests that
Yirginia is repidly disinvesting in highways. With the traditional
higmway users all underpaying, it is even more crucial to carefully
consider additional demands that are being made on highways. One such
cdemand is the increase of truck weights to 80,000 pounds from the
original 73,280 pounds for which the interstates were designed. In
Table 10, the underpayment can be seen. Revenrues are assumed to be the
same as for general line haul vehicles since there is no additional
fee for registering trucks capable of legally carrying 79,800 pounds
in Virginja. It is possible that heavier weights could result in Tower
miles per gallon and thus, higher revenues. Even so, however, the gap
5atween revenues and allocated costs is so large that any understaterment
of ravenue would be academic. It is estimeted that 80,000 pound vehicles
would be paying approximately 30 percent of their costs. Allocated costs
are only one part of the issue. For a ciscussion of the impact of
30,000 pound vehicles, see Cost Allocaticn end Hezavier Truck Weights,

page 55 of tais report.
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Cost Allocation end Heavier Truck ¥eiahts

One of the deficiences of cost allocation studies of the past
is that costs were based on a given life expectancy of the highways
under consideration. Ceterioration of highways at a rate faster than that
used in the studies results in an understatement of costs.

Deterioration is a function of weather, use, original design
and construction. Weather is obviously not a variable that can be
controlled. Design and construction and use are legislatively and
administratively determined.

Heavier loads are a use that is a function of administrative actions.
Since the 1973 base period for the 1976 RREC trarsportation study,
Yirginia's maximum weignt 1imits have been jincreased from 73,280 nounds to 7€.0730
pounds with a 5 percent average allowance resulting in 79,800 pounds
lecal weichts. In 1979, by executive order, the limit was raised to
80.030 pounds. In addition, the ICC has Tliberalized its back haul
raculations. Relaxation of back haul rules allow private and for-hire
carriers to legally carry revenue producing loads on return trips. While
this increases carrier efficiency and lowers cost per mile, it increases
the everage weignt per mile, an important function in cost allocation
studies.

More important to allocating cost responsibility is the fact that

nresent and oroposed truck weichts are outside the information boundaries
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o7 previous cost allocation studies. Allocated costs for 80,000 pound

trucks are estimated in Table 11 through interpolation.

TABLE 11

Estimate of Allocated Costs for Carriers Using 80,000 Pound Trucks

Allccated Construction Tena) Allocatec

Cest Pespansibilisy Atiscated Yol Allozates Tei2'  Longtructiion ard
federal Fortion Only, UTsnstrustionm Cost Mairterarce "oyt Mainlznerce (ost
feceral Aid Hignways  Resnansibiiity in Responsibiiiey 1+ Res;ursibility in
1864 Dollars 1978 Collars 1§76 Doliars 1972 9511ars
5-axle (3-52)
Private:
gasoline 2.#]83 16.78 .852 17.63
diesel . 2.887 17.48 1.077 18.56
For-Hire:
gasoline 34033 18.36 . .847 19.2)
diesel 3.213 19.45 1.009 20.46
TABLE 12

Allacated Cost Per MMile by Incremental Method
by Class of Carrier, 80,000 pounds

1978
Class of Carrier Costs in Cents Per Mile
Virginia-domiciled, ICC
certificated Class I 14.53
Foreign-domiciled, ICC
certificated Class [ 15.16
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Allocated costs For 80,000 pound vehicles are calculated by dividing
the 1964 cost figures by 66,000 pounds (the maxi:um pounds used in the
tests) and multiplying this by 80,000 pounds. A iinear projection
is used for an exoonential relationship, thus, underestimating the true
costs. faintenance costs were assumed to be the same, resulting in even
more conservative estimates.

Costs for 80,000 pound trucks vary from 17.63 to 20.246 cents
per mile. Revenues, {Table &) are 7.5 cents per mile for Virginia-
domiciled and 5.5 cents per mile foreign-domiciled vehicles. In Table 12
the fleet mix was adjusted to include 80,000 pound vehicles by answering
that 25 percent of 3-S2 diesel powered miles would be at 80,000 pounds.
The 1973 average allocated costs for carriers increased from 14.05 to 14.53
15.16 cents per mile for foreian-domiciled carriers.

ther attempts have also been made to measure the impact of heavier
lToads on highways. tost of the work done, though, is in the terms of what

heavier weights will do to existing highways and not what the incremental

cests are for constructing new highways built to the heavier weight requiremznts.

One such study on existing highways was prepared by the Arkansas
State Highway and Transportation Department. Using engineering data from
the Asphalt Institute and AASHO, the Department estimated the reduction
in paverment service life due to the increase in truck weights from 73,280

pounds to 80,000 pounds. </

1/ General Accounting Office, Comptroller General, Excéssive Truck Weights:
An Expensive Burden We Can No Longer Supoort, July 16, 1979, p. ii.

? . - . .
2/ Arkansas State Highway and Transportation Department, "A Study of the

tfects of Proposed Weight Limit Increases on Arkansas Highways", July, 1979.
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The loss of remaining service 1ife of a primary hionway was estimated
to be 35 percent, while that of a secondary highway was 53 percent.
The Department found that the loss of remaining service 1ife of concrete
pavement was & percent.

The Department projected a 40 percent increase in budgeted ecxpenditures
over a ten year period if Arkansas highways were subjected to heavier
truck weights. The GAD esti.ated an increese in traffic related pavement
camage by 35 percent. v thetever the rate of increased deterigration,
there is 1ittle doubt that heavier weights reduce existing oavement 1ife.
Hiohways designed for 73,280 pounds will have reduced service 1ife under
80,000 pounds.

Previous cost studies as well as tnis one cannot adeguately address
the impact of hicher weiohts using present data. Eecause previous enginsering
tests were for weiahts of 65,000 nounds or less, 80,000 pcund weichts
are outside the range of data. The Ottawa road tests from which the
besic data for the present study were gathered, essumed costs for a
highway that would last for a specific time for the measured weights.
I[f 80,000 pounds had been in the test, the cost for venicles carrying
80,000 pounds would have reflected the increased costs of constructing
a road sufficient for that weight. The estimate in Table 11 is a

conservative estimate of the added costs of 80,000 pounds. Even if it were

Vv General Accounting Office, Comotroller Ceneral, Excessive Truck Weiahts:

An Exoensive Burden +e Can No Loncer Suovort, July 16, 1979, p. ii.
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the actual amount, however, it is not the only consicderation. Having
accurate cost allocation data on 80,000 oound trucks would not address
the problem that highway departments face - the ronetary impact on
existing roads of 83,000 pounds.

Indeed, much of the concern over increased weights has been over
the impact on existing roads. Conceotually, it is possible to estimate
the magnitude of the problem by using a standard depreciation concept
of the highway system.

A current dollar value of the hichway system can be calculated
by bringing lane-mile construction costs to current dollars and then
depreciating this gross value over the expected life of the system.

The value of orimary and interstate highways in Virginia is estimated

to be 10.6 million in 1977 dollars. MWith a 1ife expectancy of 25 years,
the depreciated value for each year would be 410.4 million dollars

(.04 x 10.26 billion). This seems reasonable since 1978 exoenditures
were 700 million dollars. If, however, increased truck weights decrease

the 1ife expectancy of highways, such must be taken into account. Decreased

life means a faster rate of depreciation and higher depreciation émounts.

The higher depreciation amounts are totally attributable to those vehicles

carrying the increased weights. In Table 13, various percentage decreases

in life expectancy are calculated in terms of increased depreciation amounts.
A 20 percent decrease in life expectancy would amount to an increase in
depreciation of 102.6 million dollars. In Virginia, this translates

to 7 cents per mile for all trucks, but 18 cents per mile for trucks

capable of carrying 80,000 nounds. A one percent decrsase would translate into
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TAGLE 13

Theorelical Relatienship Uetween Lthe Decrease in Highway Life
Due to Increased Weight Limits, and the Rate of Depreciation

Amount Charged

% Decrease Years of Depreciation Depreciation to Vehicles of
__in Life Remaining Life Rate Amount Increased MWeight
(in millions) (in miiiions)
0 25.00 4.00 410.100 0
5 2375 4.21 431.946 21.546
10 22.50 4.44 455.544 45,744
15 21.25 4.71 483,246 72.8406
20 20.00 5.00 513.000 102.600
25 18.75 5.33 546.858 136.458
30 17.50 5.7 585.846 175.446
35 16.25 6.15 630.990 220.590
40 15.00 6.67 684.342 273.942
45 ' 13.75 7..27 745,902 335.502
50 12.50 8.00 820.800 409.600




1.5 cents per mile for all trucks and 4 cents per mile for heavy trucks.
These changes would be in addition to the allocated .osts in
Table 11. In essence, trucks carrying weights abcve 73,280 pounds
would pay allocated costs for construction and maintenance plus the
additional deoreciation amounts. At the end of the 25 years, all of the
system would have been repleced and trucks over 73,280 pounds will be
charged only their allocated construction and maintenance costs.
The paucity of data on 80,000 pound trucks and the lack of
more in-depth analysis on the value of the present highway system leads
the authors to make the following caveats. The use of interpolation
to calculate allocated costs for 80,000 oound trucks involves assumotions
about the reliability of the data to predict outside the sample bounds.
Since a linear interpretation was used for acurvilinear relationship,
tne error is to understate allocated costs for 80,000 pound trucks.
“hile the depreciation aooroach to putting a value on damage causead
by neavier loads is theoretically sound, there are oractical problems.
The calculations based on real lane mile construction values can vary
with the period coverecd and the index used. Also, the deoreciation should
only be charged against reconstruction costs. The right of way would not
have to be repurchased. The expected life will also change the valus
0f the system. Not withstanding the above oroblems, it is evident that
£0,000 pound trucks are an issue that invoives potentially large costs

and large related revenues.
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VIPGLAI4'S TRA SPORTATIO TAXATION RE ENUE PICTURE

Since Virginia relies heavily upon a fuel tax that is applied
on a per gallon basis and upon fiat rate license, it is not suprising
that inflation has reduced Virginia's transportation tax revenues.
A gap has developed between revenues and projected expenses for highway
needs. Gary Allen of the Virginia Highway Research Council has
forecasted that this gap will rapidly widen. v It should be noted
that this gap is not the result of rapidly expanding services, but of
decreasing revenues. The highway fuel tax has historically been a per
gallon tax. Through 1973, gallons consumed increased at a rate sufficient
to offset inflation. However, since 1974, the amount of dollars received
from fuel taxes has declined in real terms. To view it another way,
fuel taxes have consistenly purchased fewer miles of highways since 1974.
Tables analyzing Highway Department cata begin on page 63. In able
14, the motor fuel tax and license tax revenues are deflated into 1972
dollars. n this manner, we are able to compare one year's revenues to
another without the distortion of inflation. Except for fiscal year 1973,
when an incresase in the tax rate was legislated, 2/ the real revenue
(1972 dollars) from fuel taxes has declined (Column 1). If motor fuel
tax revenues are projected and deflated with a € percent inflation rate,

the picture darkens. Added to this is the fact that fuel taxes presently

1/ Alien, Gary, R., The Desirability and Feasibility of Alternative Means
of Financing Transportation in Virginia, Novembey, 1978.

2/ ¢ode of Virginia, Section 58-711.
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TABLE 14

Major Highway Department Revenues Deflated
to 1972 Dollars 1/
(in thousands of dollars)

De.?aned Deflated

Deflated Registration Sales and

Year Fuel Taxes end Licenses Use Taxes
1968 $174,907 $60,304 525,538
1969 180,392 52,148 28,7€8
1970 179,382 60,008 30,849
1971 186,443 61,097 31,832
1972 190,968 65,691 38,054
1873 235,434 65,954 43,073
1974 234,620 57,313 37,1189
1975 196,017 55,654 52, /27
1976 . 189,196 56,543 36,973
1977 ‘ 186,307 56,216 41,224
1978 180,783 51,645 45,299
1979 168,595 50,616 43,544
1980 160,405 51,381 46,289
1981 156,034 51,342 29,078
1982 149,242 5 TRl S 1138
1983 142,092 51,343 o2 32%
1984 133,670 BTy 3T 1 58,728
1985 129,840 51,338 52,358

1/ neflated with Gross National Product $mplicit srice defiztor, Sur VEY
of Current Businzss, Oc;ober issue of the r:s:ectwve vears. 197Z is
the base vear. VYears 1979-85 were deflzied at € p:rfcn: car ygar. Year
1968-78 are from the Financial Supplement to Virginia H1gnuay and
re from Gary Allen,

Transportation Annual Reports. Years 1978-35 a Gary _
The Desirability and Feesibility of Aligrnative leans of Financing
Transportation in virginia, ncvember, 1978.
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constitute 60 percent of the State revenue and are used to firance the
Highway Departrent. Licenses, which constitute 20 percent of State revenues,
show similar movarent downward (Column 3). Some of the declining
aspects are from the Sales and Use Tax on motor vehicles which constitutes
15 percent of State revenue to the Department of Highways (Column 9).

In Table 15, Virginia highway user tax revenues are compared with
State personal income data. Thus, Table 15 represents a measure of the
relative burden of highway user taxes to Virginians. Both total State
highway revenues and fuel taxes (Columns 1 and 2) show secular declines,
indicating a decreasing burden for Virginians. Revenues have also declined
on a per capita basis (Columns 3 and 4).

Table 16 shows deflated raintenance expenditures.. Noteworthy is
the increase in interstate maintenance expenditures (a 96 percent increase
from 1968-1978) as the interstate system ages.

Table 17 shows deflated revenue per lane mile. The pattern is clearly
one of decline in fuel tax, license fees, and total revenues since 1973.

Fixed fee licenses and a per unit motor fuel tax coupled with inflation
has led to a rapid decline in real highway revenues. Information gleanec
from examining highway revenues is consistent with the results from
comparing per mile costs of automobiles and trucks with their respective
per mile revenues. Revenues have not kept pace with costs and a disinvestment

in highways exists at this time.
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TABLE 15

Revenues of the Highway Department as a Percentage of Income and Per Capita

Year‘

1568
1969
1970
1971
1972
1973*
1974
1975
1876
1977

Total Highway

Revenue From Fuel Taxes Deflated Defiated
Virginia as a as a % of State Revenues Fuel Revenues
% of Income Income Per Capita Per Capita
2.52 1.02 59.87 38.38
2.48 1.01 61.47 39.10
2.33 0.97 60.99 38.5
2.25 0.97 62.11 39.50
2o 18, 0.91 65.09 40.08
2.28 1.06 73.93 48.60
2.12 1.04 69.65 47.79
2.10 0.87 60.34 39.36
1.95 0.79 59.76 37.60
1.91 0.75 58.93 36.28

1/ Deflated to 1972 dollars by GNP implicit price deflator, Survey of
Current Business, U.S. Department of Ccmmerce.

Survey of Current Business, October issue of the respective years.

Income figures Trom

Income figure is an average of the four gquarters.

* A Fuel Tax incrzase of 2 cents per gallon was levied for the 1972-73 fiscal

year.



TABLE 16

Deflated Highway Maintenance Expenditures
Per Respective Lane Mile Y
(1972 Dollars)

Total Secondary Interstate Mainentance
Primary Maintenance Expenditures Per Lane Mile
Year _ __.__Per Lane Mile _ Per Lane Mile of Interstate  __
% Change % Change % Change

1968 1355.9 973.0 1833.6

1969 1408.3 3.9 389.9 -8.5 1851.1 1.0

1970 1454.3 3.3 973.7 9.4 2389.2 29.1

1971 1278.3 -12.1 946.4 -2.8 2374.9 -.6
1972 1329.5 4.0 936.9 -1.0 2046.4 -13.8

1973* 1269.3 -4.5 1070.0 14.2 2267.0 10.8

1974 1236.9 -2.6 1112.0 3%\9 2473.3 9.1

1975 1221.7 -1.2 1026.7 -7.7 2678.6 8.3

1976 1098.7 -10.1 909.4 -11.4 2298.8 -14.2

1977 1852.1 68.6 917.9 .9 3524.7 53.0

1978 1710.8 -7.6 1074.7 17.1 3585.0 1.7
fercentage change

from 1978 26.0 10.5 96.0

L Deflated with State and Local Government Price Index, Survey of Current

Business, October issue of the respective years.

* A Fuel Tax increase of 2 cents per gallon was levied for the 1972-73
Tiscal year.
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Deflated Revenues (1572 Dcliars) zzr Lane Mile Y

TABLE 17

Daflated Fuel Tax

Deflatad License Fees

Year Per Lane Mile Per Lane Mile Per Tota

1968 1673.8 £34.2 281G.7
1969 1700.6 677.4 2674 .3
1970 1681.3 542.4 2657.2
1971 1740.0 658.1 2735.9
1972 1774 .1 706.5 2881.3
1973 2175.5 687.2 3309.5
1974 2155.5 595.6 3141.4
1975 1789.6 621.6 2743.8
1976 1722.4 624.3 S
1977 1688.6 644.4 ¢l182,2
1978 1636.0 561.7 2709.0

&f Deflated with GNP Implicit Price Deflator, Survey of Current Business, U.S.

Department of Commerce.

*
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Implications for Policy

17 one translates the underseyrzni ¢f alloceted costs into revenues
for automobiles and common carriers, the projected tax increases would be
quite large. For example: the allocéted costs for automobiles in 1978
is 3.57 cents per mile while revenues zre 1.33 cents per mile, leaving
a shortfall of 2.24 cents per mile.

Assuming a conservative 2 cents per mile uncerpayment, it would
require an additional 23 certs per callon on fuel to make up the difference.
Although most would consider such an increase appalling, some comparative
analysis may help. It should be roted that this automobile underpayment
is a relatively recent phenomenon. For instance, 1964 construction and
maintenance costs for automobiles were estimated to be 1.10 cents per mile,
while 1264 autcmobile user payments per mile were estimeted to be 1.53
cents per mile. Thus, in 1964, it is estimated that automobiles covered
130 percent of their allocated costs.

Another way to look at the situation is that if highway user texes had
only kept pace with the consumer price index (1967 base) the general fuel
tax would be 16 cents per gallon. If it had kent pace with the construction
price index, it would be 22 cents per gallon. Similarly, if license and
registration fees had increased with the Consumer Price Index since 1967,
the registration costs for automobiles under 4000 pounds would be $£30.00

and for greater than 64000 ncunds, $40.00. If inflated by the corstruction

index, the costs would be $45.00, and S60.00, respectively.
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Although high by U.S. standards, even with such an increcase, it would
leave the fuel tax a small fraction of that levied in other industrialized
countries.

For common carriers, the cost increzses wouid be in the same relative
magnitude. For a Virginia based common carrier, the 1978 costs were 14.05
cents per mile and estim2ted revenues, 7.47 cents per mile. This leaves a dit-
ference of 6.58 cents per mile. Assuming a fuel tax increase of 28 cents,
as calculated for automobiles, trucks would be paying an additional 5 cents
per mile if the fleet average were 5.5 miles per gallon. It would require
roughly an additional one cent per mile to fill the gap. This translates
into an additional 6 cents a gallon surcharge. The ratic of an additional
6 cents surcharge to an additional 28 cents per gallon tax is .21, very
close to the .22, as it is presently, but less than it was in 1972 (.29)
and 1964 (.33). It should be kept in mind that the truck figures go not
include trucks weighing more than the 66,000 pounds used in the 1964 study.

Heavier weights are an issue which cannot be ignored because of the
exponential relationship bstwzen weicht and hichwey deterioration. This stucdy nas
citempted to cdzal with the issue usincg the limitec cata zvailable. The
authors would uree more studv into ne2avier weights beforz decisions are made.
Some states have attempted to tax according to weight by adopting a third
Structure tax.

Examples of third structure taxes are gross receipts taxes, ton-mile
taxes. and weight mile taxes. (At one time, Virginia had a gross receipts
tax). The states that collect third structure taxes are receiving a

larger percentage of their revenues from trucks. (Table 6).
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The ability to differentiate users and charge them their allocated
costs has been one of the strengins of the taxation system
used to finance highways. The rather large differences between line
naul and pickup and delivery trucks, and Virginia-domiciled and foreign-
domiciled trucks shows an inequity between truck owners. A weight
mile tax can address these inequities better than license taxes or fuel
taxes.

A ton mile tax is a tax based on the miles travelled and the tons
hauled. This credits trucks for those times that trucks are empty or
lightly loaded and consequently do less damage. A problem with the tax
is that it requires detailed bookkeeping on the part of the industry
as well as on the part of the government.

The weight mile tax is much easier to administer and Virginia currently
has the bureaucracy to administer it. A weight mile tax is charged
by weight category based on registration applied on a per mile basis.

This tax does not take into account empty or less than full load situation.
At the same time, it does assess load situations more adequately than
the second structure taxes.

Legislation nhas been propesed in Marylend that would zddress this issue.
Concerned about the damage done by increased weights, Maryland has progosed
a "Relative Road Damage Factor" based on weight. The factor is multiplied
by the fuel tax. The proposed amendment which follows would result in a
73,090 pound truck paying 42 cents per mile (.09 x 4.7 damage factor).

The amendment is reproduced here because of its uniqueness but no

attempt is made to confirm the validity of the factors used. What

such a tax does is to allow trucks to tailor the taxes to their particular
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business. Under the ilaryland prooosal, if their gross loads

do not exceed 50,000 pounds, they would not be subjected to greater

taxes.

Amending the road tax on Maryiand motor carriers to reflect the
differences in damage to pavement surfaces by vehicles of various
weights.

ARTICLE: REVENUE AND TAXES
AMENDING SECTIONS 413 and 414
Sec. 413. Calculation of the road tax.

[(a) Every motor carrier shall pay a road tax calculated on the

aimount of motor fuel consumed in its operations on highways within

this State. The tax shall be at the same rate as the tax applicable

to the purchase of the same motor fuel within this State and shall

be paid pursuant to rules and regulations promulgated by the Comptrolier
of the State of Maryland.]

(a) EVERY MOTOR CARRIER OF FIVE (5) OR MORE AXLES SHALL PAY A
R0AD TAX CALCULATED 7Q REFLECT THE DIFFERENCES IN ROAD DAMAGE
OCCASSIONED BY VEHICLES OF DIFFERENT WEIGHTS. THE TAX SHALL BE
BASED ON: THE TAX APPLICABLE TO THE PURCHASE OF MOTOR FUEL WITHIN THIS
STATE MULTIPLIED BY THE AMOUNT OF MOTOR FUEL USED FOR OPERATIONS
O HIGHWAYS WITHIN THIS STATE MULTIPLIED BY THE RELATIVE RCAD DAMAGE
FACTOR FOR THE REGISTERED WEIGHT OF THE VEHICLE AS ESTABLISEED IN
THE SCHEDULES BELOMW:

Relative Road
eight - Pounds Camace Factor

50,000
51,000
52,000
53,000
54,000
55,000
56,000
57,000
58,090
59,000
60,000
61.000
62,000

PO PN md sd el e el md e = s
L] * . L] . - . . . . . 3
PN~ o OO DN D
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£3,000 2.6
54,000 2.7
65,000 2.9
66,000 3.0
67,000 3.3
68,000 3.4
69,000 3.7
79,000 3.9
71,000 4.1
72,000 4.4
73,000 a.7

(b) The amount of motor fuel consumed in the operations of any
motor carrier on highways within this State shall be needed to

such proportion of the total amount of such motor fuel consumed

in its entire operations within and without this State as the total
number of miles travejled within and without this State. (1975, ch.
842, Section 1; 1967; ch. 539, Section 1.)

Section 414 (d) CONDITION ON CREDITS AND REFU DS -- THE A QUNTS
OF CREDITS AND REFUNDS FOR VEHICLES REGISTERED FOR GROSS WEIGHTS
OF 66,000 POUNDS OR MORE SHALL 8E CALCULATED IN A MA!NER WHICH

ACCOUNTS FOR THE ROAD DAMAGE LIABILITY ESTABLISHED BY SECTION
413 OF THIS SUBTITLE.

Another approach is one used by Arkansas which has truck Ticense
fees graduated by weight in thousand pound increments. Trucks are
classified in eight different classes with ejaght different rates per
thousand. For example: trucks from 40,000 to 55,000 pounds have a rate
of $11.05 per thousand, making a 55,000 pound truck pey $608. Trucks
from 68,000 to 73,000 pounds have a rate of $14.30 a thousand, with a

73,000 pound truck paying S1,044. Y

Y B. K. Cooper, "Truck Size and Weight Study Public Meeting", Greensboro,
North Carolina, Arkensas State Highway and Transportation Department,
July, 1879.
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Other Trarsportation Issues

Although the purpose of this report is to focus on the rcnetary
aspects of transportation costs and revenues, oiher considerations are
important. Issues of equity, land-use, safety, and economic growth
concern many of the Commonwealth's citizens. Included among the issues
are intermodal equity between competing modes of transportation, the trade-
offs between private automobile use and mass transit, and the social and
environmental trade-offs that exist with various transportation decisions.
Other work exists that deal with these issues singularly and collectively,
and no attempts are made here to significantly address them. The following
pcints, however, should be kept in mind when making decisions regarding

transportation taxation.

Competing modes of transportation are treated urequally if one mode

is not paying its full cost of operation because of differential tax trezimant.

There are disturbing preliminary indications that increzsed truck
weights combined with smaller automobiles have resuited in a hicher

fatajity rate for truck-automobile accidents.

If energy efficiency is to be considered, it is logical to consider
it in terms of energy efficiency between modes as well as for one mode.
For example, while a truck carryine heavier lczds is more enzrgy efficient
than one licghtiy loaded, if the heavier 1oad is directed from rail to truck
because of the ability of a truck to carry higher weights, there has been

a decrease in energy efficiency.
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"ass transit susnorters zve proposing to direct fuel and license

tax revznuss from highuway use o imess transit. Such a move will chznce

t currently exists. In susoort

[o]]

ihe user cherge aspgect of Lhzse texes th
of mass iransit, it should be pointed out that commuters will more likely

cnoose the private automobile over mess trensit, i{ the automobile is not

aying its &liocated costs.

O
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