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FOREWORD

By Staff
Transportation Research
Board

This report contains recommendations that are applicable to federal and state govern-
ments for evaluating alternatives to the taxation of heavy vehicles. An evaluation proce-
dure and general assessments and recommendations on future activities are presented. The
report provides guidance and resource material for use by federal and state agencies. The
results will be of interest to those who deal with the identification of revenue sources for
highway purposes and to the motor carrier industry. The research report is supplemented
by an Applications Manual, available on the Internet (see below).

Motor-carrier user fees, typically applied as fuel taxes and registration charges, are an
important component of surface transportation financing. Heavy vehicles used by motor
carriers have characteristics that differ substantially from automobiles and other light vehi-
cles. While their numbers on the highways are far fewer than light vehicles, heavy vehicles
play an important role in determining the costs of constructing and maintaining durable,
safe highways. Economic factors influencing motor-carrier operations also differ substan-
tially from those affecting usage of lighter vehicles. For these reasons, appropriate alterna-
tives to the motor-fuel tax for heavy vehicles may be very different from those considered
best for other segments of the highway user market.

In a previous NCHRP study, documented in NCHRP Report 377, “Alternatives to
Motor Fuel Taxes for Financing Surface Transportation Improvements,” a flexible and
comprehensive method was developed for identifying and evaluating alternatives to the
motor-vehicle fuel tax. Although some of the alternatives evaluated in that research were
applicable to motor-carrier taxation, many of the issues surrounding heavy vehicles needed
further amplification.

Under NCHRP Project 20-24(7)A, “Alternative Approaches to the Taxation of Heavy
Vehicles,” Cambridge Systematics, Inc., with Sydec, Inc. and R. D. Mingo and Associates,
developed a procedure for evaluating taxation systems for heavy vehicles and used the pro-
cedure to compare alternatives to the traditional motor-carrier taxation systems used by
states to finance surface transportation system improvements. The results of this research
will provide guidance and resource material to federal and state agencies for evaluating pro-
posed schemes nationally and locally. To further the implementation of the research results,
the agencies produced an Applications Manual, which is available on the Internet through
the NCHRP World Wide Web site <www2.nas.edu/trbcrp> under the project write-up for
NCHRP Project 20-24(7)A.

Readers should direct their initial attention to the “Summary,” which has been iden-
tified with shaded page edges. The full research report follows for those interested in
the details of the research effort and all of the findings.
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ALTERNATIVE APPROACHES TO THE TAXATION

SUMMARY

OF HEAVY VEHICLES

The objectives of this project were to develop procedures for evaluating taxation sys-
tems for heavy vehicles and to use the procedures to compare alternatives to the tradi-
tional motor-carrier taxation systems used by the states to finance surface transporta-
tion system improvements. These alternatives require evaluation within a range of
possible future scenarios for such matters as intramodal and intermodal competitive-
ness, energy policy and fuel use, and air quality regulations. The study focused on the
specific characteristics of heavy commercial vehicles as they influence the relative mer-
its of alternative financing mechanisms.

The project team reviewed existing state highway tax systems and analyzed how
these systems affect heavy vehicles. A survey was conducted of state agencies respon-
sible for administering these taxes, and previous studies of the equity of state and fed-
eral systems were reviewed. An analysis was conducted of the ways in which taxes paid
per mile vary with registered weight, private versus for-hire operation, interstate ver-
sus intrastate operation, and other vehicle characteristics. An analysis was also per-
formed of the effects that variations in tax systems in different states have on the com-
petitiveness of carriers based in these states.

The heavy vehicle tax systems in ten foreign countries were reviewed to identify
taxes and administrative procedures that might be of interest in this country. Also, a
review was conducted of technologies that have potential for decreasing administrative
and compliance costs or reducing evasion of heavy vehicle taxes.

Finally, six criteria were developed for evaluating heavy vehicle tax systems, and
these criteria were used to produce qualitative evaluations of four generic tax systems.
An Applications Manual, presenting quantitative procedures for applying these crite-
ria to actual tax systems, has been prepared as a separate document, which is avail-
able on the NCHRP World Wide Web site at http://www2.nas.edu/trberp under the
NCHRP Project 20-24(7)A write-up.

HEAVY VEHICLE TAXATION SYSTEMS

Comparison of States’ Tax Structures

Table 1 presents a state-by-state comparison of the relative importance of most
sources of state revenue collected in 1994 from trucks (excluding pickups and vans).




TABLE 1 Proportions of state truck user revenues from each tax category (1994)

Second
First Structure Taxes Structure Taxes Third Structure Taxes
Ad Valorem Taxes
Weight- Fines,
Registration, Drivers’ Vehicle Gasoline, Distance Gross Penalties,
Weight Fees Licenses & Title Property Diesel, & & Mileage Receipts &
State & Related!  Related? Fees® Taxest Special Fuels5 Taxes  Tolls6 Taxes? Misc.Fees$ Total
Alabama 19.3% 0.3% s P 73.9% 0.0% 0.0% 0.0% 6.5% 100%
Alaska 37.7% 6.3% 0.0% P 31.3% 0.0% 20.4%  0.0% 4.2% 100%
Arizona 11.4% 0.2% s P 46.3% 33.7% 0.0% 0.0% 8.4% 100%
Arkansas 21.9% 0.5% s P 73.7% 0.0% 0.0% 0.0% 3.9% 100%
California 36.2% 0.5% s 20.3% 37.9% 0.0% 1.9% 1.6% 1.5% 100%
Colorado 30.0% 0.4% s P 65.8% 0.0% 0.0% 0.0% 3.8% 100%
Connecticut 28.1% 1.8% s P 54.6% 0.0% 0.0% 0.0% 15.4% 100%
Delaware 15.2% 0.6% 10.8% 0.0% 36.0% 0.0% 33.2% 0.0% 4.3% 100%
District of Columbia 22.5% 2.5% 1.9% 0.0% 55.8% 0.0% 0.0% 0.0% 17.2% 100%
Florida 15.9% 0.6% s 0.0% 60.5% 0.0% 9.9% 0.0% 13.0% 100%
Georgia 35.0% 0.9% s P 59.5% 0.0% 2.2% 0.0% 2.5% 100%
Hawaii 60.7% 1.6% s 0.0% 36.3% 0.0% 0.0% 0.0% 1.4% 100%
Idaho 11.0% 0.1% s 0.0% 53.9% 29.3% 0.0% 0.0% 5.6% 100%
Tllinois 35.1% 0.1% s 0.0% 48.3% 0.0% 10.7% 0.1% 5.8% 100%
Indiana 32.0% 0.1% s P 61.2% 0.0% 4.4% 0.0% 2.3% 100%
Iowa 33.7% 0.2% s 0.0% 63.7% 0.0% 0.0% 0.0% 2.5% 100%
Kansas 32.7% 0.5% s P 52.3% 0.0% 7.8% 0.0% 6.7% 100%
Kentucky 7.3% 1.6% 16.4% P 35.3% 26.6% 1.0% 0.0% 11.8% 100%
Louisiana 14.6% 0.2% s 0.0% 71.4% 0.0% 4.5% 2.1% 7.2% 100%
Maine 29.0% 0.9% s P 47.9% 0.0% 12.3% 0.0% 9.8% 100%
Maryland 15.4% 0.2% 14.7% 0.0% 56.8% 0.0% 10.5% 0.0% 2.5% 100%
Massachusetts 26.0% 1.1% s p 52.2% 0.0% 126%  0.0% 8.0% 100%
Michigan 38.1% 0.5% 3 0.0% 55.3% 0.0% 1.2% 0.0% 49% 100%
Minnesota 27.4% 1.1% s 0.0% 62.6% 0.0% 0.0% 0.0% 8.9% 100%
Mississippt 21.0% 1.0% s p 66.7% 0.0% 0.0% 0.0% 11.2% 100%
Missouri 38.0% 0.5% 3 P 54.3% 0.0% 0.0% 0.0% 71% 100%
Montana 6.4% 0.6% 0.0% P 56.0% 0.0% 0.0% 0.0% 37.0% 100%
Nebraska 20.9% 0.1% s P 76.1% 0.0% 0.0% 0.0% 2.9% 100%
Nevada 33.5% 0.2% s P 58.8% 0.0% 0.0% 0.0% 7.5% 100%
New Hampshire 18.3% 1.2% 0.0% 0.0% 36.6% 0.0% 144%  0.0% 29.4% 100%
New Jersey 17.5% 1.3% s 0.0% 30.9% 0.0% 28.2% 0.0% 221% 100%

Also shown at the bottom of the table are national averages for these revenues and
national averages for revenues from these sources collected from all highway users.
Excluded from this table are revenues from general sales taxes and general property
taxes applied to vehicles and fuel. On a national basis, revenue from the excluded
sources represents about 25 percent of all revenue from highway users.

In all states except three (Alaska, Hawaii and Oregon), per-gallon fuel taxes are the
largest source of revenue from trucks. Nationally, fuel taxes account for 53.0 percent
of the Table 1 revenue from trucks (and 52.0 percent of the revenue from all vehicles).
However, for individual states, this share ranges from 7.5 percent in Oregon to 76.1 per-
cent in North Carolina.

The second most important revenue source is registration fees. Nationally, these
fees account for 23.5 percent of the Table 1 revenue from trucks (and 17.7 percent of
the revenue from all vehicles), with the percentage of truck revenue for individual
states ranging from 5.5 percent in New Mexico to 60.7 percent in Hawaii. Fines and
miscellaneous fees, tolls, weight-distance taxes, vehicle property taxes, and title fees
account for substantially smaller percentages of national revenue from trucks
(between 2.8 percent and 6.6 percent), but each of these sources is relatively impor-
tant in a few states.
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TABLE 1 (continued)
Second
First Structure Taxes Structure Taxes Third Structure Taxes
Ad Valorem Taxes
Weight- Fines,
Registration, Drivers’ Vehicle Gasoline, Distance Gross  Penalties,
Weight Fees Licenses & Title Property Diesel, & & Mileage Receipts &

State & Related!  Related? Fees3 Taxes4 Special Fuels5 Taxes  Tollsé Taxes? Misc.Fees8 Total
New Mexico 5.5% 0.2% 7.7% 0.0% 40.0% 39.8% 0.0% 0.0% 6.7% 100%
New York 10.5% 0.8% s 0.0% 35.8% 28.1% 18.9% 0.0% 5.9% 100%
North Carolina 19.6% 0.2% s P 76.1% 0.0% 01% 0.0% 4.0% 100%
North Dakota 27.5% 0.4% s p 61.9% 0.0% 0.0% 0.0% 10.3% 100%
Ohio 29.6% 0.5% s 0.0% 56.7% 0.0% 3.9% 0.0% 9.4% 100%
Oklahoma 18.5% 0.6% s p 56.3% 0.0% 16.4%  0.0% 8.2% 100%
Oregon 10.6% 0.2% 0.0% 0.0% 7.5% 72.2% 0.0% 0.0% 9.5% 100%
Pennsylvania 18.6% 0.2% s 0.0% 61.7% 0.0% 13.0%  0.0% 6.5% 100%
Rhode Istand 10.7% 0.9% s P 40.9% 0.0% 2.8% 6.1% 38.6% 100%
South Carolina 27.9% 0.5% s p 64.2% 0.0% 0.0% 0.0% 7.4% 100%
South Dakota 35.5% 0.6% s 0.0% 61.9% 0.0% 0.0% 0.0% 2.0% 100%
Tennessee 31.1% 0.4% s p 62.9% 0.0% 0.0% 0.0% 5.6% 100%
Texas 17.2% 0.8% 19.5% P 58.9% 0.0% 14% 0.0% 2.2% 100%
Utah 19.3% 0.4% s P 70.7% 0.0% 01% 0.0% 9.6% 100%
Vermont 23.0% 0.2% 14.4% 0.0% 59.2% 0.0% 0.0% 0.0% 3.2% 100%
Virginia 14.5% 0.2% 8.2% r 59.2% 0.0% 5.8% 0.0% 12.1% 100%
Washington 19.7% 0.2% s 18.1% 49.9% 0.0% 5.5% 0.0% 6.6% 100%
West Virginia 19.6% 0.3% 10.8% P 57.2% 0.0% 8.2% 0.7% 3.2% 100%
Wisconsin 37.0% 0.2% s 0.0% 59.4% 0.0% 0.0% 0.0% 3.4% 100%
Wyoming 21.1% 0.5% K] P 64.8% 0.0% 0.0% 0.0% 13.5% 100%
Average - Trucks 23.5% 0.5% 2.8% 2.9% 53.0% 5.0% 5.4% 0.3% 6.6% 100%
Average - All Users 17.7% 1.6% 53% 7.2% 52.0% 1.3% 7.2% 0.1% 7.6% 100%

Notes: 1 May include some ad valorem-based registration fees and miscellaneous fees related to registration.

2 Includes commercial drivers’ licenses.

3 Includes some taxes that are collected on the same basis as general sales taxes, but which are identified as vehicle title fees. States
with an ‘s’ in this column levy a general sales tax which is applicable to motor vehicles but not considered to be a highway user tax.
See Table 9 for general sales taxes applicable to motor vehicle sales.

'S

States with a ‘p’ in this column have a personal property tax that applies to motor vehicles in addition to other types of personal
property. This tax is not considered to be a highway user tax.

5 Includes gross receipts after refunds, distributor and dealer licenses, etc., and regional surcharges. See Table 9 for sales taxes
applicable to fuel sales.

Survey of the States

A survey of all state agencies responsible for heavy vehicle taxation was conducted
with the assistance of the American Association of State Highway and Transportation
Officials (AASHTO). Some of the findings of this survey are as follows:

* Twenty-one of 36 responding states have conducted recent studies of one or more
heavy vehicle taxation issues. Fifteen of these states have evaluated evasion, the
most frequently addressed issue.

* There is general agreement that the International Registration Plan (IRP) and
the International Fuel Tax Agreement (IFTA) reduce carrier compliance costs;
contribute to the equity, economic efficiency, and stability of revenue; and have
positive economic impacts. Most respondents also believe that these agreements
have reduced both administrative costs and the potential for tax evasion; however,
several respondents thought the agreements had negative impacts in these areas.
Several suggestions were made for expanding the agreements, improving their




administration, or modifying provisions that adversely affect revenue collected
by some states.

* Thirty-two of the 36 respondents identified one or more measures that their states
have taken to reduce evasion. Fifteen states have improved their auditing proce-
dures or reporting requirements, 11 mentioned involvement in the Federal/State
Motor Fuel Tax Compliance Project, and ten states changed the point of collection
for fuel taxes.

Equity of Heavy Vehicle Tax Systems

The equity of highway tax systems usually is evaluated by comparing the extent to
which different vehicle classes pay user charges that are proportional to the class’ esti-
mated responsibility for public agency costs. For this purpose, equity ratios are
obtained for each class by dividing user charges paid by the class by the estimated cost
responsibility of the class. For each class, the equity ratio then is the revenue received
from that class divided by the cost responsibility of the class. Equity ratios are less than
one for classes that underpay their cost responsibility and greater than one for classes
that overpay.

Table 2 shows the equity ratios developed in the 1997 Federal Highway Cost Allo-
cation Study. Separate sets of ratios are shown for Federal costs and user charges, costs
and user charges for all states (as a group), costs and user charges for all local govern-
ments, and costs and user charges for all three levels of government combined. The
table indicates that revenue received from all trucks as a class approximately equals
their responsibility for all state-level costs but falls short of their responsibility for Fed-
eral and local costs. When distinctions are made by registered weight, the table indi-
cates that vehicles with low registered weights generally overpay while vehicles with
high registered weights generally underpay. The low equity ratios shown for local gov-
ernments indicate that highway users pay only about one-tenth of local governments’
expenditures on streets and roads. Considering all levels of government, highway users

TABLE 2 Ratios of revenues to allocated costs by vehicle class for all levels of

government
Vehicle Class/Registered Weight Federal State Local  All Levels
Autos 0.9 1.0 0.1 0.7
Pickups/Vans 12 1.2 0.1 0.9
Buses 0.1 0.8 0.0 04
All Passenger Vehicles 1.0 1.0 0.1 0.8
Single-Unit Trucks
<25,0001b 14 22 0.1 1.5
25,001 - 50,000 1b 0.6 1.0 0.0 0.6
> 50,000 1b 0.5 0.5 0.0 0.4
Total Single Unit 0.8 1.2 0.1 0.8
Combination Trucks
<50,000 1b 14 1.7 0.1 13
50,001 - 70,000 Ib 1.0 1.3 0.1 0.9
70,001 - 75,000 1b 0.9 11 0.1 0.8
75,001 - 80,000 1b 0.9 0.9 0.1 0.8
>80,000 Ib 0.6 1.0 0.0 0.7
All Combinations 0.9 1.0 0.1 0.8
All Trucks 0.9 1.0 0.1 0.8
All Vehicles 0.9 1.0 0.1 0.8

Source: FHWA, 1997 Federal Highway Cost Allocation Study, August 1997, Table ES-5.
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underpay their cost responsibility by about 20 percent, primarily because of their low
payments to local governments.

Table 3 summarizes the results of the most recent highway cost allocation studies
known to have been conducted since 1982. The table shows which states have had
(unadjusted) heavy vehicle equity ratios in ranges of less than 0.60, between 0.60 and
0.80, between 0.80 and 1.00, and more than 1.00. The definitions of “heavy vehicles”
and the methods used vary significantly among the studies; however, most of the stud-
ies used methods that are similar to the Federal studies.

Table 3 shows that 16 state studies have found that heavy vehicles are underpaying
and seven have found that they are overpaying. The reasons for the differences in the
results are often complex and sometimes cannot be adequately derived from the avail-
able reports. Several of the states with low equity ratios are states which have low over-
all tax rates for heavy vehicles. Of the seven states where heavy vehicles were over-
paying, four have weight-distance taxes (Arizona, Kentucky, Idaho, and Oregon).

TAX BURDEN AND EFFECTS ON COMPETITIVENESS

Table 4 shows estimates of total annual and per-mile state taxes paid by four proto-
typical vehicles operating in each state. The four vehicles are registered at gross vehi-
cle weights (GVWs) of 30,000, 50,000, 60,000 and 80,000 1b, and they are assumed to
have annual mileages that are typical for vehicles registered at these weights. The taxes
included in the table are registration fees, fuel taxes, weight-distance taxes, property
taxes, and sales taxes, but they exclude tolls and several minor taxes.

Cost responsibility per mile rises with GVW, and so it would be desirable for taxes
per mile also to rise with GVW. Table 4 indicates that annual taxes paid do rise with
GVW; however, annual mileage also rises with vehicle-miles traveled (VMT). Hence
in most states, taxes paid per mile fall with GVW for GVW:s above 50,000 1b; and there
are only three states (Arizona, Idaho and Oregon) in which taxes per mile are higher
for 80,000-1b vehicles than for 60,000-1b vehicles.

Registered GVW is only one of the variables affecting tax burden and equity. Vehi-
cles registered at a given weight generally have higher annual mileages (1) if they are
operated by a for-hire carrier than if they are operated by a private carrier and (2) if they
operate in several states than if they operate entirely (or almost entirely) in a single state.
Hence, taxes paid per mile generally are higher for private carriers than for for-hire car-
riers, and they generally are higher for intrastate carriers than for interstate carriers.

TABLE 3 Summary of results of recent state highway cost allocation
studies regarding equity of tax structure for heavy vehicles

Revenue-to-Cost-Responsibility Ratio State and Year of Study
<0.60 Maryland (1982), Colorado (1988),
Georgia (1991), Texas (1995)
0.60-0.80 Connecticut (1982), Missouri (1984),
Indiana (1988), Minnesota (1990),
Nevada (1994)
0.80-1.00 Wisconsin (1982), North Carolina (1983),

Kansas (1985), California (1987),
Pennsylvania (1990), Vermont (1990),
Virginia (1992)

>1.00 Maine (1989), Delaware (1992),
Arizona (1992), Kentucky (1992),
Montana (1992), Idaho (1994),
Oregon (1995)

































































































































































































































































































































































































