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Abstract: Minnesota s state and locd road networks generate 52 hillion vehicle miles of
travel each year a a cost of $2.4 billion. The mgority of state road spending is supported
by state and federd motor fuels taxes, while local road networks rely more on property
taxes and intergovernmentd aid. Loca road costs in most Minnesota counties are less
than 10 cents per vehicle mile of travel. Road aid reduces the local tax burden to less than
7 centsper VMT. Locdl effort tends to be higher on the metropalitan fringe where traffic
volumes are dso high, and lower in the regions with low traffic levels. The average
homeowner in the 7-county metropolitan area pays $109 inroad-related property taxes
compared to $92 for the average non-metro homeowner. Y et both groups receive more
road services than they pay for directly in property taxes, due to the subsidy effect of
state genera- purpose aids.
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Introduction

Minnesota roads produce 52 hillion miles of vehicle travel each year at acost $2.4
billion. At the heart of the public economy, state and locdl roads are a complex system of
interstate highways, city streets, and rura roads. Equaly complex is the system of taxes
and intergovernmenta transfers that support them. This paper examines four eements of
road funding to creete a basdine of information and facilitate the public debate. Firgt, a
comparison of vehicle road useillustrates how state and loca networks differ from each
other, as do their urban and rura components. Next, an overview of road tax revenues
divides road responsibilities among nationd, statewide, and loca interests, and helps
characterize the road price Ssgnd. Third, a county-level assessment of loca road costs on
aVMT bads, quantifiesloca spending and the loca tax effort with respect to network
use. Findly, the value of local road serviceis estimated for average metro and non-metro
homes to demondtrate the contribution state generd- purpose aid makes to local road

affordability.

Road network use

Minnesota state and local roads produced 52 billion vehicle miles of travel on
132,000 centerline miles of road in 2000.* State roads are generally the major and minor
arterid highways, including the federa interstate sysem. Three levels of loca
government — counties, cities, and towns, operate loca roads, which include mostly
neighborhood streets or collector routes. State roads account for 9% of the total road
miles and 60% of dl vehicle milestraveled. Loca governments are responsible for 91%

of the road miles, and 40% of dl vehicle travel. Federd intersate highways - aspecid

! Minnesota Department of Transportation, Office of Transportation Dataand Analysis, 2000.
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subset of state roads - represent 1% of al road miles, yet they produced 29% of all

vehicletravel (figure 1).

Figure 1. Interstate highways are a significant part of the state road network
(Average Daily Traffic on federal interstate highways by county)

IHFE - ADT  [co's]

B 50,000t 100,000 [5)
M 25000t 50000 (5]
B 7.100ta 25000 [21)

Source: Minnesota Department of Trangportation, 2000

Three interstate highways cross the state, affecting 31 of the state’s 87 counties.
Two highways meet in the Twin Cities metropolitan area, and thisintersection, ong
with “normal” urban traffic, generates traffic volumesin five counties that exceed 50,000
vehicles aday. By contragt, the interstate highway along Minnesota s southern border has
an annud average daily traffic (ADT) doser to 15,000 vehicles. The remaining (non
interstate) state road network reachesinto al 87 counties. Traffic levels on these roads
are much lower than the interdtates, but thereisa similar regiond distribution. The
highest volume segments are in the metropolitan area, and the lowest volume segments

are outstate. The average daily traffic on (norrinterstate) state road istypicaly over
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10,000 vehicles aday in the metropolitan area. In the 21 counties with the lowest traffic
volumes — bottom quartile — the ADT fals below 3,000 vehicles aday.

The average dally traffic on loca government roads is the combination of traffic
on the county, city, and town road networks in each county. Locd road traffic in three-
quarters of al Minnesota countiesis less than 393 vehicles aday (figure 2). Local road
traffic is highest in the Twin Cities urban area, where network volume reaches 2,700
vehicles daily. The lowest volume loca road networks are in the southwestern and
northwestern counties. Statewide, 21 counties have average daily traffic on loca roads of
fewer than 145 vehicles a day.

Figure 2. Traffic on locad government roads is higher in the metropolitan area.
(Average Daily Traffic on local road networks by county)

Local Gov't Roads

ADT (counties)

393 to 2,720 (21)
[J45 to 393 (45)
O 60 to 145 (21)

H:

Source: Minnesota Department of Trangportation, 2000

The type of vehicle using aroad is asimportant as the road' s length or traffic

volume. Two user groups of particular interest are passenger vehicles (cars and light
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trucks) and heavy trucks (>10,000 Ibs.). One proxy for road use by these groupsisthe

ratio of “cars’ to “trucks’ registered in the county (figure 3).2

Figure 3 The Twin Cities areais car-rich compared to western counties.
(ratio of car to heavy trucks registered in the county, 1998.)

Cars to Trucks
ratio [counties]

WoSto1dd (21)
O54ta 28 (45)
Baito 54 ()

Source: Minnesata Department of Public Safety, 1998.

The highest quartile of counties— most in the metropolitan area - had at least 8.8
cars registered in the county for every truck. In the lowest quartile of counties there were

fewer than 5.4 carsfor every truck. A preponderance of heavy trucks does not by
necessity trandate into higher loca costs, but these truck-rich counties aso tend to have

low-volume roads, a combination generdly unfavorable in road economics.

2 Minnesota Department of Public Safety, Division of Vehicle Services, unpublished data, 1998.
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Road Funding and Aid

Federd, state and local policy makers continualy make decisions on the
gopropriate leve of road spending and the way that spending isto be financed. At the
federd and sate leve the financing decison includes how much of the cost isto be paid
for by local resdents and how much isto be distributed across al residents of the state or
the nation. Policy makers dso seek ablend of taxes that sends road users aclear sgnd
about the true cost of the road network, yet fairly distributes the financia impact across
communities and individuals.

The public finance literature highlights the conflicts between equitable and
efficient taxation. For example, the Ramsey rule shows that the most efficient tax system
isasystem in which the tax rate on each activity isinversdy relaed to its price dadticity
of demand. But, the resulting tax rate schedule that imposes taxes a an extremdy high
rate on such necessities as kidney didyss and would largely exempt items such as luxury
yachts does not fit well with most perceptions of socid justice. The politica process
leads to a compromise result, which is then modified over time as attitudes and
information change.

Typicaly the politica debate focuses on the equity issue. Since some individuas
make more extensve use of the road system than others, an increase in taxes related to
the use of the road network (such as the motor fuelstax) will have an uneven effect, and
in many ingtances increases in road taxes make the system more regressive. Such atax
increase may dso fdl disproportionately on those living outside the metropolitan aress.

Others, however, argue that households should pay for public services according to the
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benefits recaived, and clearly, individuas who travel more receive more benefits from the
road network, and should be expected to pay more.

What is often overlooked by those focusing on economic efficiency aspects of the
financing decison isthat road systems are natural monopolies and that much of their
production is subject to continualy decreasing average costs. While rush hour travel on
crowded urban highways is dmogt certainly an increasing cost segment of production,
mileage traveled outside the metropolitan area could be increased with dmost no impact
on the overdl cost Structure. Recognizing the naturd monopoly nature of much of the
highway system adds a further constraint on the policy decision over how much of the
cost of maintaining the system should be paid by user’s and how much should come from

sources unrelated to each individud’ s actud use of the highway.

Figure4. Naturd monopolies cannot be financed solely using margind cost pricing.

Fgure 4 illugtrates the problem. Margind cogt pricing isinsufficient, Snceit

generates less revenue than is necessary to provide the service, given that average cost
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(AC) exceeds margina cost (MC). But, pricing at average cost is aso creates an
efficiency loss ance it diminates trips whose benefits exceed their margina cog, but are
less than the average cost of an additiond trip. Obvioudy, when the difference between
average cost and margind cost increase, as in the difference between AC2 and MC, the
likely efficiency lossesincrease. And those differences are likdly to be largest in non-
metro aress.

One solution offered to this problem ismargind cost pricing, with lump sum
taxes used to make up the additiond revenue needed.  With lump sum taxes no
additiond inefficiencies are created since the amount of tax collected is independent of
income or consumption patterns. Unfortunately, opportunities for lump sum taxation are
few, and use of income tax or sales tax revenues to make up the deficit creates other
distortions which may be greater than those produced by average cost pricing. Some aso
object that since fairness requires consumers of a publicly provided service to pay for it,
it isunfair to make up the deficit through generd taxation. An offsetting argument,
however, isthat since the road network provides al residents of the nation or the state the
option to use each particular road segment, that option has vaue, even if it is never
exercised.

Anocther aternative sometimes suggested for the decreasing cost monopoly
problem is atwo-part tariff system, which includes both a charge for the right to use the
service and amargina cost fee. Here, auto registration fees are sometimes characterized
as afeefor the right to use the road system. One problem though isthat individua’ s with
no vehicle o benefit from the road system since it provides access for ddliveries, fire

protection, and other essentid services. The payment of the initial charge can come from
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other taxesaswell. For example, a portion of the property tax, or any other general-
purpose levy, can be assumed to be the charge for access to the system.

In previous work we have examined the way road financing in the Twin Cities
metropolitan areais distributed between variable, use related charges, auto related
charges, and general revenues®> We found that only one-third of road tax receipts came
from taxes that varied with system use. Asaresult of thistax policy there was little
incentive for households not to move to the far edge of the metropolitan areaand
commute to work in the centra cities. This tendency for urban sprawl might be reduced if
commuiters got better feedback about the true cost of vehicle travel.

In this paper, we extend that work to cover locations beyond the Twin Cities
metropolitan area, providing information on a county basis on loca road spending per
vehide mile traveled, and the proportion of loca road spending which comes from loca
resources. First however, the revenues and expenditures of multiple levels of government
must be compiled, atask that is dways problematic. Each level of government has a
different fiscal year, and project-related revenues and expenditures often occur in
different reporting periods. And roadwork by its very nature requires large capital outlays
for facilitiesthat last 10, 20, or 30 years. To smooth out these shortcomings, this andyss
averages revenues and expenditures over a 3-year period, usng the most recent data
available, 1997 to 1999.

Tota spending on state and local roads averaged $2.41 billion annudly over the

3-year period (figure 5). Federa highway planning and congtruction grants contributed

3 Road Finance Alternatives: an analysis of metro-area road taxes. Center for Transportation Studies, March
2002. http:/AMww.cts.umn.edu/trg/research/projects/financing.html
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$337 million, or 13 percent.* Federa highway grants are supported by federal motor fuel
taxes, and to alesser extent by other vehicle related fees. In return for federd aid, the
date isresponsble for the federd interstate highway system within its borders. Most
federal aid was spent by the state, but counties aso received asmall share of federa
grants.

Figure 5. Federd, State, and local taxes support $2.4 billion in road spending.
Minnesota road funding and aid transfers (1997-99 average)

State and local road spending: $2.41 billion
total annual current and capital

federal aid to state
$318 million

federal aid to local
$19 million

state road taxes
$1.08 billion

state share taxes
$650 million

local road aid
$431 million

total state spending

local effort

$968 million

$987 million

total local spending
$1.44 billion

State government raised an additiond $1.08 billion annudly from state motor fuel
taxes (MFET) and vehicle registration taxes (MVRT).> While Minnesotal s motor fue

tax rate stayed constant at 20 cents per galon over the 3-year period, total receipts rose

4 Office of Highway Information, Federd Highway Administration, U.S. Department of Transportation.
http://mww.fhwa.dot.gov/ohim/index.html
® Comprehensive Annua Financia Report, Minnesota Department of Finance, 1999.

http://Awww.finance state. mn.us/cafr/
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on higher fud use. MFET receipts went from $543 million in 1997 to $588 million in
1999. At the same time, higher priced vehicles and increased vehicle ownership pushed
MVRT collections from $487 million to $556 million. These two taxes combined support
45% of al state and local road spending. The state congtitution requires that these
revenues be spent exclusively on roads, and that 38% be shared with local governments.
The portion of MFET and MVRT receipts going for state roads averaged $650 million
annudly. Combined with the $318 million in federd aid, sate road spending totaled $968
million. Total spending by local governments averaged $1.44 billion annually.® State road
ad ($431 million) and federd grants ($19 million) helped offset some costs. The
remaining $987 million came from loca government generd funds. Thislocd effort
represents 42% of the total $2.4 billion in road spending.

Road taxes can be characterized, with respect to road use, as ether fixed or
variable charges. A variable tax increases with incremental road use. The most common
is the motor fudls excise tax, but other methods include VMT taxes and congestion
pricing on overcrowded roads. Fixed road taxes are typically annud feesfor the right to
use, or have accessto, public roadways. Vehicle registration taxes are levied regardless of
where, when, or how much avehicle is used each year. Property taxes are hidden charges
from the road user’ s perspective, but maybe viewed by property owners as the price of
access.

Taxes that vary with road use — the motor vehicle fudstax (MVFT) - fund a
larger share of state road spending than they do for local roads (figure 6). The

combination of federd and state motor fuel taxes pay 68% dtate road costs, and 17% of

6 Revenues, Expenditures, and Debt of Counties, Cities, and Towns. 1997-1999. Minnesota Office of the
State Auditor http://www.osa gtate.mn.us
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local road spending. Motor vehicle registration taxes (MVRT) support the remaining 32%
of state road expenditures, and an additiona 14% of loca roadwork. Local general funds,
principally property taxes and state generd- purpose aid, fund 69% of local road
spending.

Figure 6. Loca road funding relies on fixed charges and road aid.
(fixed and variable shares of road revenues 1997-99 avg.)

State roads: $968 million Local roads: $1.44 billion

fixed charges 83%

fixed charges 32%

MVRT: $312m Local effort: $987m

MVRT: $207m

MVFT: $243m

Local road travel costs

Loca governments - counties, cities, and towns - spend $1.4 billion ayear on
roads to generate 21 hillion vehicle miles of travel (VMT). The statewide cost of travel
on locd roads averages 7 cents per vehicle mile, but calculated at the county-arealevel
cogt are higher in most counties (figure 7). Loca road spending in one-quarter of

Minnesota counties exceeds 10 cents per mile of travel.
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Figure 7. Statewide locd road spending averages 7 cents per VMT.
(local spending per vehicle mile of travel by county)

Local Spending per VMT

cents per mile (co's)

[l 10.3 t0 20.3 (21)
[ 7.5t 10.3 (45)
[0 47t 75 (21)

Sources. Minnesota State Auditor 1997-99, Minnesota Department of Trangportation 2000

Loca governments get $431 million in state and federd road ad, which
sgnificantly reduces the local road tax effort. Statewide the average locd effort was 4.1
cents per VMT, and in most countiesthe loca cost of avehicle mile of travel stayed
below 6.8 cents. Loca road networks with the highest spending per VMT saw the most
sgnificant loca cost reductions because of state road aid. While totd road spending
reached as high as 20.3 cents per mile (fig. 7), after road aid is subtracted the highest

locd cost was 12.4 cents (fig. 8).
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Figure8. Road aid reducesthelocal cost of roads.
(local effort per vehicle mile of travel by county)

Local effort per VMT

cents per mile (co's)

W68 to12.4 (21)
[J45t 6.8 (45
[J25t 45 (21)

Sources: Minnesota State Auditor 1997-99, Minnesota Department of Transportation 2000

Homeowner road benefits

The share of road spending paid from local government generd funds comes
primarily from property taxes and state generd- purpose grants. State general-purpose ad,
funded with state income and sales tax receipts, is amed at equalizing community
services through property tax relief.” Both property taxes and general-purpose aid are
fungible revenuesin the locad government generd fund, so in thisanadysisthey are
alocated to road spending in relation to their loca budget importance. Statewide the
impact of state generd ad in property tax relief is consderable, accounting for 28% of
the average local government generd fund. Thistax rdlief provides a subsdy to property

owners, who pay lessin property taxes than the cost of the services they receive.

7 Two prominent examples are the Homestead and Agricultural Credit Aid program (discontinued in 2001),
and the Loca Government Aid program.
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Taxpayers may only come to appreciate this relationship, however, when reductionsin
state genera- purpose aid force local governments to increase property taxes or reduce
sarvice levels.

Urban and rurd interests are often at odds over the fairness of the Minnesota tax
system and how much the other pays for service. Policymakers are always senstive to the
affects policy changes will have on property taxes, and the most credible source of
information is the Minnesota House Research property tax model.® In one smulation,
property taxes are calculated for the average homestead in both the 7-county (Twin
Cities) metropolitan area, and the remaining 80 non-metropolitan counties. Comparing
the 7-county areato the rest of the state is an increasingly narrow interpretation of the
metropolitan region, but it does till serves as agood surrogate for the urban-rurd divide.

Aswith the previous road revenue and expenditures data, the House Research
results are averaged over the 3-year period 1997-99. Property tax estimates from House
Research and spending data from the State Auditor are combined to estimate the road-
related property tax and state genera aid subsidy for services to the average value homes
in metro and non-metro Minnesota (table 1).

Table 1: Homeowners get more road services than they pay for in property taxes
(local road effort for the average valued homestead 1997-99)

7-county metropolitan area 80 non-metropoalitan counties

Average homestead value $ 118,000 $ 69,000
Property taxes - dl services $1,924 $816
Average cost of road service $ 206 $148
Road-related property tax $145 $ 92
Generd aid used for roads $ 62 $ 56

Sources: Minnesota State Auditor 1997-99, Minnesota House Research 1997-99

8 Minnesota House Research Department, property tax final simulations pay 1997-1999.
http:/Amww.houseleg.state.mn.us/hrd/issinfo/ptxsms.htm
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The average value home in the metropolitan area for the 3-year period was
$118,000, and the homeowner paid $1,924 in property taxes for dl school, county, city or
town, and specid digtrict services. By contrast, the average non-metropolitan homestead
was valued at $69,000, and had atotal property tax bill of $816. The average cost of road
services to the average home in the 7-county metro was $206. The homeowner’s cost in
property taxes was $145, after alocating $62 in funding from dtate tax relief. The average
nort metro homeowner had road- related property taxes of $92, but receives the equivaent
of $148 in road services. Urban homeowners pay 70% of road service costs through
property taxes, while rurd homeowners pay 62%.

A morein depth andys's, separating county services from city services, shows
some potentia fiscal vulnerability. The average metro home had road-related county
property taxes of $35, after a $5 subsidy from state property tax relief. The average non
metro homeowner got $66 worth of county road services, for $53 in property taxes. City
road- related property taxes were $109 in the metropolitan area, while the average cost of
road services was $166. Nor-metro cities provide $82 in road services to the average
home for just $40 ayear in property taxes. If state genera- purpose aid diminishes further
this latter group ismogt at risk. Rurd cities get haf of their generd funds from state
generd-purpose ad. Rurd counties are less reliant (80%) on property taxes than urban
counties (88%) to fund county services. Compared to city governments, counties may
consider categorical road aid a more important road funding issue than generd-purpose

ad for property tax relief.
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SUmmary

State-local and urban-rurd differences characterize Minnesota road use. State roads,

designed for high speeds and long distance, account for 9% of statewide road miles, but
generate 60% of the vehicle traffic. Local roads provide property access and
neighborhood travel. They represent 91% of the total statewide road miles and 40% of
vehidetravel. State roads in the Twin Cities region have daily traffic volumes three times
higher than rurd segments. Locd roads in the metro area have five times the vehicle

traffic of most non-metro systems.

Road funding responsbilities are broadly shared. Federal, Sate, and local taxes support

$2.4 billion in gatewide road spending annualy. Federa highway grants contributed
13% to overdl spending, while state motor fuels and vehicle registrations taxes provide

45%. Local government generd funds supply the remaining 42%.

Road taxes can illuminate or hide the true cost of road travd. State roads are financed

primarily with motor fuel tax revenues. When taxes are tied to road use drivers receive
feedback about the true cost of travel. Local roads are funded largely with property taxes
and state generd-purpose aid. Some fixed or hidden road charges are an appropriate part
of the road tax mix, but over dependence on fixed sources can create network

inefficiencies and road tax inequities.

The cost of loca road travel varies widdly across the sate. Statewide, avehicle mile of

state road travel costs 3.1 cents, compared to an average 6.9 cents on loca roads. At the
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county-arealevel, however, spending on loca roads can range from 5 cents per vehicle

mile of travel to 20 cents per VMT.

State road aid substantially reduces the local tax effort. State and federal categorical road

ald reduces the statewide average cost of local roads - to locd taxpayers - to just 4.1 cents
per mile. Again the loca tax effort variesfrom 2.5 cents and 12 cents per VMT at the

county-arealevd.

Property taxes only pay part of the local road effort. The average metro homeowner

receives $206 in local road services for just $145 in property taxes. State general- purpose
ads, designed to help equdize loca government services, provide an $62 subsidy. In

rural Minnesota the average homeowner receives $148 in road services, after paying $92
in property taxes and getting $56 in State tax relief. Homeowners pay about 70% of the
road service vaue in property taxes in the metro area, and 62% in rurd Minnesota. For
rurd homeowners, however, the road-reated portion of their totd tax bill is greater than

for metro homeowners.

State genera- purpose aid has a sgnificant impact local road funding. Locd government

generd funds are rdiant on state aid for property tax relief. City governments are more
dependent on genera aid to fund local servicesthan are counties. Generd-purpose aid is
aso rdativdy more important to locd governments in rurd Minnesota than to loca

governmentsin the Twin Cities metropolitan area.

8" Joint Conference on Food, Agriculture, and the Environment Mikana, Wisconsin, USA, 25-28 August 2002 18



