Chapter 1

Transportation System Needs for the 1990s and Beyond

Historically, Federal funding has focused on
new construction to increase urban and rural
highway and transit access and capacity and, to
a lesser extent, on system preservation. Analyz-
ing Federal spending by project types, new con-
struction and capital replacement have absorbed
about 75 percent of Federal spending during the
last decade.’ Project improvementsmore close-
ly associated with maintenance and system
preservation (restoration, rehabilitation, and
resurfacing) have rarely claimed 25 percent of
Federal spending and are now around 20 percent
(see figure 1-1).*State spending, which ac-
counts for about 50 percent of all highway ex-
penditures, also favors new construction and re-
construction.®
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Tn addition to clascifving snendino hv orant nro-

gram such as Interstate and primary, the Federa
Highway Administration categorizes obligations by
project improvement types. new construction,
relocation, reconstruction, widening, resurfacing,
restoration and rehabilitation, bridge replacement,
and bridge rehabilitation. To simplify, these are
grouped into four broad categories: new construc-
tion, capital replacement, maintenance, and other.
New construction includes all first-time construc-
tion, construction of a new route to replace an old
one, major and minor widening, and new bridges.
Capita replacement covers full or near full replace-
ment of a bridge or highway system and includes
bridge replacement, major bridge rehabilitation, and
highway reconstruction. Maintenance covers
projects for rehabilitation or repairing existing struc-
tures to prolong life and to avoid total capital re-
placement. This group includes project improve-
ment categories for restoration and rehabilitation,
resurfacing, and minor bridge rehabilitation. The
other category captures al nonconstruction spend-
g

2 T F Hornheck Maintainino Hiohwav and
Bridge Investments: What Role for Federal Grant
Programs? (Washington, DC: Congressional Re-
search Service, May 31, 1990), pp. 6-7.

3 u.s. Department of Transportation, Federal
Highway Administration, Highway Statistics 1989
(Washington, DC: 1990), p. 72.

During the 1960s and 1970s, construction of
new roadways and more lanes was the typical
prescription for resolving congestion problems.
Most major urban areas built Interstate beltways
to carry through traffic around congested
downtowns. But building roads in metropolitan
regions encouraged vastly increased vehicle
ownership and travel demand, particularly in the
low-density suburbs, and beltways now carry
predominantly local traffic, despite their designa-
tion as part of the Federal Interstate system. By
1991, land scarcity, air quality mandates, inter-
governmental rivalries, and competition for public

Figure I-l—Types of Highway Improvement
Financed by Federal Aid*
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8|nciudes obligations for Interstate construction, Interstate 4R (res-
toration, resurfacing, rehabilitation, and reconstruction), Primary,
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includes all first-time bridge and highway construction.

Cincludes full or near full replacement of a bridge or highway section.
Includes expenditures for rehabilitating and repairing existing struc-
tures to prolong useful life.

@includes nonconstruction spending, such as safety.

SOURCE: Office of Technology Assessment based on material com-
piled by Congressional Research Service and reported in
J.F. Hornbeck, Maintaining Highway and Bridge Invest-
ments: What Role for Federal Grant Programs? (Washing-
ton, DC: Congressional Research Service, May 31,1990),
p. 7.



capital have made relying on new construction in
urban areas an expensive and obsolete policy.
Rural States must be assured of the ability to
maintain the roads they have--an assurance they
now lack. New approaches and different pro-
grams are clearly a must.

Based on findings in Delivering the Goods,’
OTA's recently released comprehensive study of
public works infrastructure, the major system
problems facing surface transportation in the
1990s and beyond are:

. rehabilitation and maintenance of existing
facilities,

. urban mobility and congestion relief,

. rural accessibility,

. transportation system efficiency,

. compatibility with a healthy environment,
and

. technological preparedness for the future.

As important, Fee/era/ financing and institu-
tion/ policies need rethinking, including Federal
investment levels and apportionment formulas,
program priorities and design, needs and ex-
pectations of State and local governments and
the private sector, and clarification of Federal
responsibilities.

SYSTEM REHABILITATION AND
MAINTENANCE

Across the country, highways, bridges, and
transit facilities require major repair or recon-
struction to maintain acceptable service levels.
Because the rewards for regular maintenance are
minimal compared to those for other more visible
types of spending, investment in rehabilitation
and maintenance has lagged seriously behind
the need for decades. Currently, about one-third
of the Nation’s non-interstate arterials are
deteriorated or deteriorating. Almost one-half of
all bridges are structurally deficient or functional-
ly obsolete. The maintenance backlog of large
city transit systems includes rehabilitation of
2,800 miles of track, 11 million square feet of
bridge structures, and 214 bus maintenance and
storage facilities.’

‘U.S. Congress, Office of Technology Assess
ment, Delivering the Goods. Public Works Tech-
nologies, Management, and Financing, OTA-SET-
477 (Washington, DC: U.S. Government Printing
Office, April 1991).

To a large extent, today’s need for massive
reconstruction and capital replacement was pre-
dictable. The 1980s marked the end of the de-
sign life of millions of miles of roadways built in
the 1950s and 1960s and of bridges and mass
transit facilities constructed in the early part of
the century. Moreover, the expected functional
life of many highways and bridges has been
shortened by heavier than anticipated use (in-
cluding much greater use of heavy trucks) and
the neglect of regular maintenance. Local
governments have often diverted funding
originally slated for pothole repair, bridge paint-
ing and resurfacing, and bus maintenance to
match Federal and State construction grants or
to address other priorities. Small, rural com-
munities and States with low per-capita incomes
are under particular revenue stress.®In Alaska,
for example, communities depend on the Al-Can
Highway for connections between Southeast
Alaska and the panhandle and between the State
and the lower 48. They are threatened with im-
position of a 35-mile-per-hour speed limit and
shutdown of sections of the road by the Cana-
dian Government, because portions of the
State’s road are in such poor condition.
Estimates for repair costs exceed the State’s total
annual highway budget. Addressing system re-
habilitation and maintenance problems is the
top priority for new highway legislation.

Major issues include: What Federal policy
and funding changes can ensure systematic in-
vestment in rehabilitation and maintenance by all
levels of government? What adjusters, if any,
should be included in Federal programs to help
States with few economic resources and large
maintenance and rehabilitation costs?

METROPOLITAN MOBILITY AND
CONGESTION RELIEF

Almost 80 percent of the U.S. population lives
in one of the Nation’s 282 metropolitan areas,
and the metropolitan growth trend is expected to
continue. Almost all new jobs and population in-
creases are forecast to occur in the suburbs of
metropolitan areas, particularly in the larger
ones.' Travel on major urban highways in-
creased 30 percent between 1983 and 1987.°

5y s.Department of Transportation, National

Transportation Strategic Planning Study (Washing-
ton, DC: March 1990), p. 12-21.
6 See Office of Technology Assessment, op. cit.,



Table 1-1—1989 Congestion Levels in Major Cities®

Congestion level Congestion cost Total congestion cost
Cities ranking? per vehicle ranking® ranking®
los Angeles, CA ..........cvvviniennn. 1 4 1
San Francisco/Oakland, CA .............. 2 5 3
Washington, DC ............. i eanas. 2 i 4
Miami, FL ... ...ttt 4 11 15
Chicago, IL ....covvneiiiiiiiiia i 5 16 5
Seattle-Everett, WA .................... 5 8 9
SanDiego, CA .......ccvviiinrninnnnnn 7 19 16
Atlanta, GAC ........iiiiiiniiiiiiinaas 8 9 6
Houston, TX® ....civiniiinvnennnannnnns 8 12 12
New Orleans, LA ............coivvannnt, 9 28 27
New York, NY . ......cciiiiiiiiniennnns 11 3 2
San Jose, CA® ........oiiiiiiiiiiiia i1 § 13
Boston, MA ...l 13 6 7
Honolulu, HIY ... .. ... iiiiiiiiiinnn, 13 19 31
San Bernardino-Riverside, CAY ........... 13 2 14
Detroit, MI® .. ...... ...l 16 15 8
Norfolk, VA9 .. ... .cciiiiiiiiiiiinnn 16 21 24
Portland, OR..........cviiviinninnnnn 18 18 26
Philadelphia, PA® ............ccoeevtnn 19 24 11
Phoenix, AZC ........ccoevrieiienrnnenn. 20 14 17
Tampa, FL ... i i, 20 35 38

NOTE: Annual congestion costs per vehicle range from $1,040 in Washington to $200 in Tampa. Total costs of congestion range from $5.8 billion

in las Anmalae to £120 million in Tamna
N Wes ANGSieS 10 ¢iov Mindn N sampa.

aCongestion level rank is based on the Roadway Congestion Index (RCI) developed by the Texas Transportation Institute. RCI calculates roadway
mobility by combining average traffic volume per lane-mile for freeways and principal arterial streets, accounting for total vehicle-miles traveled
and the capacity of each type of road.

b Congestion costis the estimated cost of travel delay and excess fuel consumed paid by residents of large, congested urban areas. Delay is defined
as the total vehicle-hours per day spent by motorists driving on congested roads. A constant monetary value of time is used for all urban areas,

making price of fuel and time of delay the most prominent factors in the calculation of cost. . )
CThese cities reduced congestion levels from 1987. Phoenix experienced the greatest drop, reducing congestion by almost 13 percent.

dThese are preliminary values; some data items are being reviewed.

SOURCE: Office of Technology Assessment, 1991, based on Texas Transportation Institute, “1989 Roadway Congestion,” research report 1/31-4,

1991.

Congestion, stalling workers and truck traffic,
costs American business billions of dollars every
year in lost productivity and adds significantly to
air pollution. The total price to the public for
delays caused by highway congestion is at least
$30 billion annually, and while some places are
beginning to attack traffic congestion, by and
large it is a worsening and nationwide problem
(see table I-I). A comprehensive Federal policy
to deal with metropolitan regional congestion
and urban mobility problems is long overdue.
Initial components for developing such a policy
must include analytic tools, such as reliable data
and information collection, and quantifiable per-
formance measures that incorporate incentives
or financial rewards for improvements.

Actions that can be taken immediately include
a combination of some additional capacity, better

footnote 4, ch. 1.

7 U.S. Department of Transportation, op. cit.,
footnote 5, p. 1-12.

8 Ibid., p. 10-18.
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maintenance, and making existing roadways and
bridges more productive and efficient through
available intelligent vehicle/highway systems
(IVHS) technologies. However, a program that
emphasizes more highway spending alone is not
adequate for the 1990s. Improved transportation
alternatives--such as commuter rail, mass transit
and other high-occupancy options, stronger
regional transportation planning linked to land
use and growth management goals, and better
connections between transit and highways and
other modes--must become parts of surface
transportation programs.

Growing communities have economic
resources they can tap to fund congestion relief
measures, and they can direct new development
into relatively efficient patterns. This is not the
case for older, less affluent central cities and sub-
urbs, where congestion problems are ex-
acerbated by aging roadways and bridges and
outmoded radial highway and transit patterns
(New York and Philadelphia are prime examples).



Such cities need special help, and State govern-
ments need to recognize the role their major
cities play in the overall economic health of the
State and provide assistance, as appropriate.

Major issues include: How to restructure
Federal transportation priorities and programs to
help States and localities address congestion is-
sues, including its staggering costs. What new
technologies (such as planning aids) in addition
to IVHS, can assist in managing and reducing
congestion?

ACCESS TO RURAL AREAS

Transportation options for rural America are
shrinking, while the costs for maintaining rural
highways are rising.’To control costs and make
their operations more productive, rail, air, and in-
tercity bus transportation have abandoned ser-
vice to many small towns, especially those in
rural, low-density States, leaving cars and trucks
as the only transportation alternative. Simulta-
neously, Federal and State programs, seeking to
maximize economic benefit, generally target their
subsidies for Interstate system and major high-
way construction, and capital replacement;
county and local government shoulder most re-
sponsibility for maintenance. These costs are
particularly heavy burdens for sparsely popu-
lated States that have extensive road systems,
such as Montana and Wyoming, and for poor
States like Alabama and Mississippi where
per-capita income levels are far below the na-
tional average. Their ability to pay is not com-
mensurate with the investment needed to
maintain the roadway system on which they
are dependent.

Major issues include: Determining the Feder-
al responsibility for assisting rural and poor
States in maintaining their road networks.

*The number of heavy vehicles operated by farm-
ers and farm supply and marketing firms traveling
on rural roads has increased substantially, while
revenues to maintain and reconstruct the existing
system are declining in real terms. For further in-
formation, see C. Phillip Baumel €t al., The Eco-
nomics of Reducing the County Road System: Three
Case Studies in lowa, DOT/OST/P 34/86/035
(Washington, DC: U.S. Department of Transporta-
tion, January 1986).

TRANSPORTATION SYSTEM EFFICIENCY

As aresult of long-term Federal and private
sector investment and regulatory policies, U.S.
transportation infrastructure and institutions pro-
vide for multiple separate modes. To the detri-
ment of shippers and travelers, the country does
not have an efficient intermodal system, in fact or
as a matter of policy. Trucks compete with rail-
roads for freight market share and with automo-
biles on the highways. Highway and transit offi-
cials compete against each other for public sup-
port and limited public funding. U.S. Department
of Transportation (DOT) modal administrators
and congressional committees compete, too.
While competition is an essential ingredient for
continuing vigor in a complex transportation sys-
tem, the trick is to achieve a balance between a
healthy level and narrow, parochial feuding that
strangles essential growth in productivity.

The resiliency and long-term growth of the
economy depends on an efficient and
balanced transportation system; intermodal
cooperation and the linkages between the
modes will be the keys. Without substantial
improvement, inefficient freight transfers will
cost industry dearly, and time-consuming
commutes will reduce worker productivity. A
political and institutional framework must be
developed to address these issues. At pres-
ent, for example, the groundside transporta-
tion needs of air and seaports--major traffic
generators--are frequently left out of local
transportation decision making.

Major issues include: What Federal institu-
tional and funding changes can most effectively
encourage an efficient intermodal transportation
system? What are the best ways to maintain the
benefits of competition and still improve inter-
modal performance?

COMPATIBILITY WITH ENVIRONMENTAL
GOALS

Transportation and the environment (air,
water, and land) are closely linked in the physical
world and in legislation since the passage of
recent environmental laws. Unless transportation
plans are compatible with environmental goals
and mandates, Federal transportation funding
will be cut off or projects will be ensnared in leng-
thy, even irreconcilable intergovernmental or
citizen disputes. As a result, environmental inter-



ests are emerging as full-fledged players in trans-
portation decisionmaking.

The specific impacts of the 1990 Clean Air Act
are just beginning to be understood by Federal,
State, and metropolitan transportation
policy makers and administrators. To achieve
mandated decreases in car and truck generated
pollutants, major changes are unavoidable in
business operations, commuting and other travel
patterns, land development, as well as, how deci-
sions are made about transportation planning
and investment. Linkages between highways
and other environmental issues, such as noise
pollution and wetlands functions and values,
must also be better understood and processes
improved for eliminating conflicts. New surface
transportation legislation needs to establish
processes that incorporate environmental is-
sues as well as engineering and economic fac-
tors. Environmental considerations must be
included in the early stages of policy and pro-
ject planning.

Major issues include: How best to clarify
lines of communication and authority between
transportation and environmental officials and
decisionmaking processes at the Federal, State,
and local levels.

TECHNOLOGY FOR THE FUTURE

The Federal Highway Administration (FHWA)
supports the vast majority of research and devel-
opment (R&D) on highway technologies and has
traditionally focused on research to underpin
construction standards and regulations for oper-
ating safety. The Strategic Highway Research
Program (SHRP) was established outside FHWA
to promote a more far-reaching research agenda.

While FHWA'’S 1991 and 1992 budget re-
quests reflect some increases in the resources
devoted to R&D, the time is right to expand
FHWA'S research agenda and related surface
transportation research programs still further.
Priorities include technologies addressing high-
way capacity and congestion relief, structural
preservation and rehabilitation, and integration of
highways with other modes. For example, pave-
ment durability research, such as that being con-
ducted by SHRP, needs a permanent home in

FHWA, since SHRP is slated to go out of exis-
tence within a few years. Automatic vehicle iden-
tification technologies that speed toll collection
and other advanced traffic management tech-
nologies in IVHS offer significant potential for
congestion relief and for cutting down on high-
way delays. High-speed rail and magnetic levita-
tion systems need further work to determine their
place in the intermodal intercity systems of the
future. Many of these technologies are ready to
implement, but additional evaluation or
demonstration under FHWA sponsorship would
help bring them into widespread use.

Bolstering the surface transportation research
agenda raises questions about the effectiveness
of the current research structure and funding ar-
rangements. The informal cooperative arrange-
ments now used between the Urban Mass Trans-
portation Administration, the National Highway
Traffic Safety Administration, and FHWA are bet-
ter than nothing, but a strategic DOT plan for sur-
face transportation is long overdue. Only when
such a plan has been developed, with milestones
and technology transfer mechanisms included,
can a steady funding stream be contemplated.
In addition, OTA’s research points to the dif-
ficulties facing State and local officials in using
new, advanced technologies. FHWA has
mounted a substantial effort to re-establish tech-
nology transfer programs that were cut back a
decade ago, but additional techniques for im-
proving Federal technology transfer and ways to
overcome institutional obstacles must be
identified and implemented.

Major issues include: What institutional
changes are needed to ensure rapid develop-
ment and implementation of existing new tech-
nologies? What R&D programs are needed to
evaluate next generation surface transportation
technologies?

INVESTMENT AND INSTITUTIONAL ISSUES

Acknowledging an increased backlog of
transportation projects, Congress raised the
1991 obligation ceiling for highways and mass
transit to $17.8 billion, 17 percent over the 1990
level of $15.2 billion. However, budget con-
straints make it critically important that spending
is strategically targeted and that its long-term im-
plications are thoroughly considered.



Table 1-2—Proposed Federal Authorizationsfor Highway and Mass Transit, 1991-96
(in billions of unadjusted dollars)

1991 1992 1993 1994 1995 1996
Highways ........ $14.0 $15.8 $16.1 $16.6 $18.1 $20.1
Transit . . ......... 3.3 3.3 3.3 3.3 3.3 3.3
‘Estimated.

SOURCE: U.S. Department of Transportation, Federal Highway Administration, Summary of Highway Provisions of
1991 Surface Transportation Assistance Act (Washington, DC: 1991).

Federal-Aid Levels

Compared to investment needs identified by
government and industry groups, which range
from $90 and $150 billion annually, the 1991 Fed-
eral appropriations and those projected by the
Administration for 1992 to 1996 fall far short of
levels necessary to recoup a decade of disinvest-
ment and to leverage large increases in State, lo-
cal and private investment. The proposed Ad-
ministration 5-year highway spending plan barely
keeps up with inflation through 1994 (see table 1-
2); significant increases are not scheduled until
1995 and 1996. Transit funding would be
maintained for the authorization period at $3.3
billion annually, which represents only a 1 per-
cent increase over the past 5 years and a
decrease in purchasing power as the result of in-
flation.”

While local and State officials and industry ad-
vocates are pleased by the increase in 1991
spending, they would like to see more spending
drawing down the large trust fund balances
maintained for highways and mass transit ($1 1
billion and $8.5 billion, respectively, in 1991). Un-
der the Administration proposal, these are
estimated to reach $16 and $9 billion, respective-
ly, by 1996. " The balances would fall between
1995 and 1996 because current legislation
reduces motor fuels taxes in October 1995 back
to November 31, 1990 levels--a move that would

10 Kenneth M. Mead, director, Transportation Is-

sues, Resources, Community and Economic Devel-
opment Division, U.S. General Accounting Office,
testimony at hearings before the House Sub-
committee on Investigations and Oversight, Com-
mittee on Public Works and Transportation, Mar. 5,
1991, p. 2.

11 james L. Blum, assistant director, Budget Analy-
sis Division, Congressional Budget Office,
testimony at hearings before the Senate Committee
on Environment and Public Works, Mar. 5, 1991,

eliminate the recent 2-cent per-gallon increase in
the highway trust fund and the 0.5-cent per-
gallon increase in the transit account and sig-
nificantly reduce earmarked revenues.

Unlike mandatory entitlement trust funds,
such as social security, highway and transit fund
balances cannot be spent without being bud-
geted and appropriated. Thus, the annual sur-
face transportation agenda must compete with
other Federal priorities that are funded under the
domestic spending ceilings imposed in the 1990
deficit reduction package.

Congress could consider whether the long-
term economic and environmental benefits of
a structurally sound and efficient transporta-
tion system are so compelling that they war-
rant recalculating Federal budget priorities (or
strategies). A growing body of economic re-
search shows a strongly positive relationship
between public investment in infrastructure
and economic growth.”If the Federal gas tax
were raised gradually and continuously, the
flow of earmarked transportation funds would
increase, adding to the amounts available for
improvements, and reducing the energy con-
sumed during traffic delays and travel over
bumpy roads.

Major issues include: Isa substantially larger
Federal investment warranted to address trans-
portation system needs and avoid detrimental
economic consequences? And if yes, how can
it be financed?

p- 13.
12 Alicia Munnel, senior vice president and director
of research, Federal Reserve Bank of Boston,
testimony at hearings before the House Committee
on Public Works and Transportation, Feb. 20,
1991.

10



Table 1-3—Current Federal Highway and Mass Transit Program Authorization

1991 authorizations

Program (in billions of dollars) Percent
Highways:
Interstate CONStrUCtioN . ... ..o o $3.2 23%
Interstate 4-R® . ... ... ... ... . ... 2.8 20
PIIMAIY © ettt e 2.3 16
SBCONAANY ... ...\ttt 6 4
UMDaN . e 8 6
BIIgE et e 1.6 12
(0] T 2.7 19
SUbtOtal L. 14.0 100
Highway and motor carrier safety:
SUDTOTAl . . . o e 04
Mass transit:
Discretionary programs (new rail lines, modernization, and
bus projects) ... 1.2 36
Formula (capital projects, planning, and operations)................. 2.1 64
Subtotal . ... 3.3 100
Total $17.7

8Resurfacing, restoring, rehabilitating, and reconstruction. Reconstruction thatincludes lane additions and new interchanges is currently the larg-

est program component.

SOURCE: Congressional Research Service, Surface Transportation Reauthorization 1991: A Comparison of Current Law With the Bush
Administration Bill (Washington, DC: Mar. 25, 1991), pp. 6, 30.

Table 1-4--Administration Proposed Surface Transportation Act Authorization for 1992-96

Authorizations

Program (in billions of dollars) Percent
Highway:
Interstate COMPIELtION . . ...\ vttt $7.2 8%
National highway SYStem . . ... o ovurereeii e 435 50
UrDaNITUTAL v e e et 22.2 26
=410 L T 10.7 12
OHNET . 32 4
SUDTOTAl 86.8 100
Highway and motor carrier safety:
Subtotal ... 2.3
Mass transit:
Discretionary programs (primarily new starts). ..................... 2.0 12
Formula (capital projects, planning, and operations) ................. 14.3 88
SUDIOtAl . . oo 16.3 100
TOtal $105.4

SOURCE: Federal Highway Administration, Mowing America Into the 21st Century (Washington, DC: 1991), p. 16.

Program Priorities

Along with Federal-aid levels, the biggest is-
sue facing Congress is how the money is to be
spent. (See table 1-3 for current authorizations
and table 1-4 for 1992 to 1996 proposed program
authorizations.) Two issues are at the heart of
the priorities debate: 1) the importance of system
preservation and efficiency relative to construc-
tion and capacity expansion, and 2) the wisdom
of concentrating Federal spending on a national
highway network as opposed to supporting a
balanced intermodal transportation system that

serves both rural and urban areas efficiently.
Construction or System Preservation?

Despite a tradition of favoring construction as
answers to transportation needs, the building
bias is moderating. DOT, most State and local
officials, and many highway and transit groups
advocate targeting funding at system preserva-
tion and improvement to protect existing invest-
ment, improve safety, and reduce long-term
maintenance and environmental costs.

11



Some interest groups recommend denying
Federal funding of new highway construction, un-
less it is part of a State or rural government-
approved program, and focusing Federal spend-
ing on system rehabilitation and performance en-
hancement. Others contend that adequate fund-
ing for construction is essential to provide access
to underserved areas.

Highways or Intermodal Systems?

Federal policy and funding has generously
supported construction of an excellent Interstate
highway system, but this focus has helped create
sprawling metropolitan areas, and is not well
suited to the complexities of the 1990s, much
less the 21st century. The Nation needs a robust
and balanced intercity transportation system to
compete effectively in the international economy.
Investment in highways is, of course, an impor-
tant part of such a balanced system. However, in
a time of very tight budgets, too much emphasis
on highways may divert resources from metro-
politan transportation problems that have
enormous consequences, and affect intercity
passenger and freight travel and much of the Na-
tion’s population, its economy, and the environ-
ment. Furthermore, overemphasis on highway
construction and capital improvements burdens
rural areas with demands for rehabilitation and
maintenance that they have difficulty meeting.

Federal policy could promote an inter-
modal model that integrates Interstate, other
arterials, rural highways, waterways, freight
and passenger rail lines and air corridors into
a national transportation system. This con-
cept includes metropolitan networks--made
up of modern urban highways; high-
occupancy, high-volume corridors; transit,
commuter, and intercity rail routes; and inter-
modal transfer centers--all integrated and
linked to air and seaports.

Major issues include: To promote the long-
term national interest, should Federal spending
priorities focus on expanding the national high-
way system or on developing a balanced trans-
portation system that includes highways as one
component of a surface transport network?

APPORTIONING FEDERAL AID

Because all States contribute to the Federal
Highway Trust Fund, maintain backlogs of trans-

portation projects, and count heavily on Federal
aid, Federal apportionment formulas are impor-
tant and controversial policies. The result of
numerous political compromises made over
many years, Federal-aid apportionment formulas
are complex and hard to evaluate in respect to
current national goals. Key formula factors are
outmoded and hard to quantify accurately. (See
table 1-5 for a summary of current apportionment
factors.) Urban States protest that allocation for-
mulas are weighted unfairly in favor of rural
States, ignoring the heavy use of urban roads,
and large rural States claim their Federal share is
minimal compared to their needs and their key
role in national highway networks. Rapidly grow-
ing States and metropolitan areas object to high-
way and transit apportionments based on decen-
nial census counts, because they receive no
credit for their above-average growth except at
10-year intervals. All States want to maximize
their share of the Federal outlays and, at least,
get back close to what they pay in through fuel
taxes. (See figure 1-2 for a map showing State
contributions to the Highway Trust Fund and fig-
ure 1-3 for current State Federal-aid apportion-
ments.)

Table 1-5-Apportionment Factors for Federal
Surface Transportation Aid, 1991

Factors determining each

Program State’s aportionment
Highways:

Interstate construction . .

State’s share of the cost to
complete the planned
Interstate system

Number of Interstate lane-miles

Number of vehicle-miles traveled

State land area

State rural population

State rural delivery routes and city
mail route mileage

State land area

State rural population

State rural delivery route mileage

State urban area population

State’s share of the cost to replace
or rehabilitate deficient bridges

Interstate 4-R . ... .....

Primary . .............

Mass transit:
Discretionary. . ........
Formula..............

Urbanized area population

Population density within
urbanized areas

Transit system service and
ridership

SOURCE: U.S. Department of Transportion, Federal Highway
Administration, Highway Statistics 7989 (Washington, DC:
1990); and Congressional Research Service, Under-
standing U.S. Transportation Program Finances(Wash-
ington, DC: 1990).

12
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Box |-B-Fiscal |ssues Differ Widely Depending on State Conditions

As Congress considers how to allocate Federal aid to States, two specia problem types are of concern-
-areas with serious but short-term capital needs and those with large, long-term capital deficits. In many high
growth areas, demand for transportation facilities and services exceeds immediate resources. Population in-
creases have pushed demand for more capacity and investment to the South, Southwest, and west coast and
to outlying metropolitan suburbs. State and local tax revenues are likely to grow as the economy prospers,
but not fast enough to keep current with demand. (Figure I-B-I shows the different revenue raising capacity
of State gas taxes in rich and poor States.) In addition to traditional grant aid, these places could benefit
from strategies such as growth management, stronger State and regiona planning, and stimulation of private
investment. Federal incentives, such as seed money for capitalized revolving loan funds with repayment
based on tolls or value-capture taxes maybe appropriate to fill the short-term capital gap.

On the other hand, in many rural States and older, central cities, investment needs for upgrading and re-
habilitating transportation infrastructure are climbing, outpacing growth in State and local tax bases. The
problem is particularly acute for low-density States like Alaska, Montana, and North Dakota where planned
highways are left incomplete, and major roads remain unrepaired because of inadequate resources. In New
York City and Philadelphia, which are extreme examples, massive investment is needed just to maintain
minimal levels of service operation and safety.

Current Federal allocation formulas do not weigh the fiscal status of States or metropolitan aress.
Although timely and accurate measur es of a State’sor region’s ability to pay or fiscal capacity or ef-
fort aredifficult to develop,'these are critically important factorsto consider if maintenance of struc-
turally sound transportation infrastructure is to be achieved nationally. while primary- and secondary-
aid formulasinclude State land area and system size as factors, these are, at best, indirect measures of need
and do not calculate fiscal capacity, ability to pay, or local effort. 1n 1990, six western States with a total
population of 5,6 million (or 2 percent of the Nation) and incomes below the national average were
responsible for maintaining amost 10 percent of the Interstate system. Similarly, the urban area-aid for-
mula, based only on population size, does not consider economic factors.

*Per-capita income is the most current available indicator of fiscal capacity. The Advisory Commission
on Intergovernmental Relations has developed comprehensive measures of fiscal capacity and effort, the
most recent available data is for 1988. See U.S. Congress, Office of Technology Assessment, Delivering the
Goods. Public Works Technologies, Management, and Financing, OTA-SET-477 (Washington, DC: U.S.
Government Printing office, April 1991).

Figure |-B-I—Yield Per Penny of Gas Tax in the Richest and Poorest States, 1989a
(by per-capita income)
(millions)
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KEY TO STATE ABBREVIATIONS: AK—Alaska; AL—Alabama; AR—Arizona; CA—California; CT—Connecticut; LA—Louisiana; MA—Massachusetts;
MD—Maryland; MS—Mississippi; ND—North Dakota; NH—New Hampshire; NJ—New Jersey; NM—New Mexico; NV—Nevada; NY—New York;
SC—South Carolina; SD—South Dakota; UT—Utah; VA—Virginia; WV—Waest Virginia.

aStates listed in order from highest per-capita income to lowest per-capita income.

SOURCE: U.S. Congress, Office of Technology Assessment, Rebuilding the Foundations: A Special Report on State and Local Public Works Financing and
Management, OTA-SET-447 (Washington, DC: U.S. Government Printing Office, March 1990), p. 71.

X Poorest States
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To reflect current Federal goals and more ac-
curately relate to system needs and fiscal capac-
ity, apportionment formulas need reform. Most in
need of change are the formulas for primary and
secondary roads, which are outdated and gener-
ally do not reflect accurately the most heavily
used roads. Bonuses have been proposed for
low-density States to compensate them for high
per-capita road costs, but Congress may also
want to consider modifying apportionment for-
mulas or matching ratios (see next section) to as-
sist States with low fiscal capacity. '3 (See box
1-B for a discussion of fiscal issues.) The five
States with the lowest fiscal capacity and not
receiving existing or proposed bonuses would
be: Mississippi, West Virginia, Arkansas, Ala-
bama, and South Carolina.

Major issues include: How to allocate
Federal-aid amounts and balance equity, system
need, and fiscal capacity, and also promote the
Federal interest.

FEDERAL MATCHING RATIOS

Federally set matching ratios are important
determinants of how much money each State
gets. They are also pivotal policy issues, since
high Federal matches profoundly affect State and
local decisionmaking. For example, while a 90-
percent Federal match for Interstate construction
proved an effective strategy for building a nation-
al road system, the policy skewed State and local
priorities toward construction and undercut in-
vestment in system preservation, maintenance,
and transportation alternatives. Similarly, be-
cause Interstate receive a 90-percent Federal
match, Interstate projects are often given priority
over other needed State and local construction
projects.

Matching ratios are used to reflect national
priorities, and the Administration’s interest in
limiting Federal assistance for transit in large

13 Piscal capacity refers 0 a State's relative ability

to raise revenue from taxes and other sources. His-
torically, a State’s fiscal capabilities have not been
considered in apportioning Federal program funds,
athough States with large Federal land holdings
have received special consideration. A State's ca-
pacity to raise revenue remains a salient issue, espe-
cidly if Federal matching shares are reduced. One
possible way to assist the five or so States with the
lowest fiscal capacities would be to include provi-

cities is seen in proposed new matching ratios,
which substantially reduce the Federal match for
new transit starts from 75 to 50 percent. The
philosophical basis for this is that new projects
must be well supported locally to be viable and a
cost-effective Federal investment.

The 90-percent Federal share for Interstate
was appropriate in the 1970s and 1980s, given
the strong Federal interest in completing Inter-
state construction, but such a high Federal
match for new programs is inconsistent with
the notion that States can and should accept a
larger financial role. However, if Congress
wants to reduce Federal program matches
substantially (selectively or for all programs)
to leverage more State and local spending, the
impact on individual States needs to be as-
sessed. An increase from 10 to 15 percent in
State matches may seem modest, but it can have
enormous impacts on State budgets. Such a
raise for the existing Interstate 4-R program,
which provides funds for highway reconstruction
and rehabilitation, would require almost $200 mil-
lion in additional State investment. (See appen-
dix A, table A-1 for the impact of a change from
20 to 25 percent in the State match for bridges.)

In States where the economy is particularly
weak, an increased State matching requirement
could severely limit State participation in Federal
programs. The local burden of higher matches
could be reduced if Federal regulations permitted
more flexibility in what qualifies as the State
share such as toll revenues, impact fees, and
other developer contributions. On the other
hand, matching ratios can be manipulated to pro-
mote equity. Existing law permits a reduced
State match for States where the Federal Govern-
ment has large land holdings. (See appendix A,
table A-2 for those States receiving a match
reduction now and those that are candidates for
low-density bonuses.) Similarly, reduced match-
ing ratios could be applied to States with low fis-
cal capacity (see figure 1-4).

Major issues include: How to use Federal
subsidies effectively to promote national objec-
tives and leverage more State and local invest-
ment without bringing unnecessary hardship.

sions for them in Federal legislation for a reduced
matching share.
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PROGRAM FLEXIBILITY

Under the current categorical structure, Fed-
eral aid is narrowly focused and comes with a
myriad of strings and red tape. For reasons of ef-
ficiency and because State and local govern-
ments are footing a larger share of the bills and
have become better informed decisionmakers,
they are demanding more autonomy and admin-
istrative flexibility. This is especially true for
metropolitan and rural programs where condi-
tions and problems may be unique and programs
need to be customized. For instance, the ability
to transfer or combine program funds would
greatly enhance local administrations’ capacity to
deal with issues such as port access or linkages
between mass transit facilities and highways.
Greater program flexibility and increased local
and State autonomy has wide support, both in-
side and outside the Federal Government, al-
though definitions of acceptable types of
flexibility are likely to differ among interest
groups.

Major issues include: Which programs most
reflect Federal interests? What are appropriate
reasons for Federal collection and redistribution
of fuel taxes in flexible grants? Under a flexible
program structure, how can States be held ac-
countable for making good use of Federal dol-
lars?

PERFORMANCE MEASURES

The Federal Government currently lacks un-
derstandable and reliable system performance
measures, a situation that contributes to the gen-
eral lack of direction evident in current Federal
policy. For instance, although congestion is a
top national issue, no stangard approach is used
for measuring congestion.Til 8f ;?zgrtmflar impor-
tance is the development of databases for
recording and measuring congestion, intermodal
activity, highway and bridge maintenance, and
interrelationships of transportation with the en-
vironment and land use. Data of this sort are im-
portant for understanding transportation prob-
lems and their linkages, setting reasonable stan-
dards, measuring progress, and refining Federal
programs and apportionment formulas. Further-
more, such measures are essential for planning
transportation strategies for air quality com-
pliance.

1415 5. General Accounting office, Traffic

DOT is the most suitable entity to develop
performance measures. In establishing an im-
proved assessment system, Congress should be
sure that the right questions are asked, that DOT
has a mechanism to collect and analyze the ap-
propriate information, and that the department is
held accountable for results.

Performance Incentives

The Federal Government offers few rewards
for superior performance of transportation sys-
tems. Federal dollars are divided up according to
formula, project costs and through discretionary
programs--all of which have little to do with per-
formance. If reliable performance standards are
developed, financial incentives for exemplary
achievement can be a positive new tool. Since
system maintenance and congestion are such
major problems, they are good candidates for in-
centive programs. (See box 1 -C for sample
maintenance and congestion incentive programs
developed by OTA.)

REGIONAL PLANNING

Transportation problems are created and
solutions stymied by the absence of strong
regional and State planning to guide land use
and transportation decisions. Because of the
number of governmental units that operate (and
overlap) in most metropolitan areas, decision-
making is fragmented and narrowly focused,
making it practically impossible to form a con-
sensus on development goals and, thus, to build
a framework for resolving regional transportation
issues. Furthermore, State policies frequently
thwart meaningful regional planning by limiting
local authority, especially for revenue raising, and
by failing to maintain a viable State planning pro-
cess.

Major issues include: How can the Federal
Government best promote effective State /and
use and transportation planning and budgeting?

Congestion--Trends, Measures and Effects (Wash-
ington, DC: November 1989), p. 3.
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Box I-C--Sample Maintenance Award and Congestion Relief Bonus Programs

OTA developed these sample complementary programs to demonstrate types of incentives for which all
States could compete. The National Maintenance Award Program seeks to improve transportation efficiency
in States of al sizes and types, and the Congestion Relief Bonus Program is aimed at improving metropolitan
transporbtion system productivity. Rura States are perhaps less likely to be interested in the congestion
relief bonus program, but each has at least one city that might be eligible. Peer involvement by State transit,
transportation, and planning officials in the award process is key.

National Maintenance Award Program

The purpose of the program is to reward States with cash awards (and appropriate publicity) for raising
the largest percentage of highway lane- and bridge-miles to a higher maintenance standard compared to a
base year.

Funding: A $2.5 million set-aside beginning in 1993.

Award criteria: Bonuses would be awarded to State Departments of Transportation (DOTS) that a Peer
Review Board determines have made the biggest improvement in the condition of highways and bridges over
a previous year’'s performance. The board, which could be set up by the Secretary of Transportation in con-
junction with professional State and industry officials, would establish the evaluation measures or use the
current Present Serviceability Rating System.

How it works: Annualy or biennialy State DOTS may submit applications to compete for the
Maintenance award. The Peer Review Board would select winners in two to three divisions; the divisions
could be based on size of the system, fiscal capacity, or percent of the system that is rural or urban. The
award winners would have their techniques and strategies showcased so that other States could benefit. States
may spend awards on any State maintenance-related program.

Congestion Relief Bonus Program

The purpose of the program is to provide a cash award incentive to metropolitan areas to reduce conges-
tion and improve travel time and air quality (or make statutory or programmatic progress toward these

goals). Involvement of highway, transit, and Metropolitan Planning Organization (MPO) officials in the
program development is key.

Funding: One-half percent would be set aside, beginning in 1993 and increasing to as much as 1 percent
by 1996, from the proposed highway or metropolitan program apportionments.

Eligibility: An MPO would be the only eligible recipient of the bonus grants. To qualify for the bonus
award competition an MPO must have a Federa, State, and locally approved congestion reduction and man-
agement plan including a supporting data collection and analysis program that follows Federal guidelines--to
be developed by the Secretary.

Earning bonus points:. An MPO earns bonus points for quantifiable reductions in metropolitan area
congestion (see possibilities below) and, for some nonquantifiable but supporting accomplishments (see pos-
sibilities below.) The details of this step would be worked out by the Secretary between 1992 and 1993
along with congestion management data collection and analysis guidelines.

Quantifiable improvements that earn bonus points

. increased vehicle occupancy rate (one point per X percent increase);
Z decreased travel time (one point per X second decrease on designated arteria);
» decreased hours per month of severe congestion;

. improved air quality;
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. increased ridership per capita and in the off-peak and better on-time performance of transit, or other
appropriate transit indices; and
. improved level of service for magjor highways based on adopted standards.

Nonquantifiable achievements that earn bonus points

- approved congestion pricing policy and implementation plan for highways and bridges (note:
prohibiting truck travel by time of day is not an effective form of congestion control);

. approved congestion pricing policy and implementation plan for parking;

. approved long-range metropolitan land-use development plan to support congestion relief policies;

- approved 5-year capita improvement program for surface transportation; and

- private sector commitment to participate in congestion relief evidenced by specific agreements for
transit allowance if parking is provided free, for example.

How it could work: MPOs would compete for bonus points with other MPOs of comparable size.
There could be four categories; the largest would be 3 million and over and the smallest up to 250,000. The
value of each bonus point would be determined by the number of points earned in each size category divided
by available funds. Once having earned a bonus point, an MPO continues to receive the cash bonus each
year throughout the authorization period unless its performance deteriorates. The MPO’s objective is to ac-
cumul ate bonus points over the years as aresult of continuous improvement. Therefore, it would be impor-
tant to increase program finding each year because as more points are awarded each is worth less, unless the
base is increased. MPOs could spend the bonus funds on enhancing any congestion relief or mobile source
reduction air quality related activities.

SOURCE: Office of Technology Assessment, 1991.
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