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Introduction

The U.S. Department of Transportation (DOT) has prepared this report—the 24th in a series of
reports dating back to 1968—to satisfy requirements for reporting to Congress on system condition,
system performance, and future capital investment needs. Beginning in 1993, this report series has
covered both highways and transit; previous editions had covered the Nation’s highway systems
only. A separate series of reports on the Nation’s transit systems’ performance and conditions was
issued from 1984 to 1992.

This report incorporates highway and bridge information required by 23 United States Code (U.S.C.)
§503(b)(8) and transit system information required by 49 U.S.C. §308(e). This edition also includes
a report on the conditions and performance of the National Highway Freight Network required by 23
U.S.C. §167(h). The statutory due dates specified in these sections differ; this 24th edition is
intended to address the requirements for reports due:

= July 31, 2019, under 23 U.S.C. §503(b)(8);
= December 4, 2019, under 23 U.S.C. §167(h); and
= March 31, 2020, under 49 U.S.C. §308(e).

This edition of the Status of the Nation’s Highways, Bridges, and Transit: Conditions and
Performance Report to Congress (C&P Report) draws primarily on 2016 data. In assessing recent
trends, many of the exhibits presented in this report provide statistics for the 10 years from 2006 to
2016. Other charts and tables cover different periods, depending on data availability and years of
significance for particular data series. The prospective analyses presented in this report generally
cover the 20-year period ending in 2036.

This 24th C&P Report is the 50th anniversary edition in the report series. To mark the occasion, this
edition includes a special look back to the findings and projections of the inaugural edition of this
report series, the 1968 National Highway Needs Report.

Report Purpose

This document is intended to provide decision makers with an objective appraisal of the physical
conditions, operational performance, and financing mechanisms of highways, bridges, and transit
systems based on both their current state and their projected future state under a set of alternative
future investment scenarios. This report offers a comprehensive, data-driven background context to
support the development and evaluation of legislative, program, and budget options at all levels of
government. It also serves as a primary source of information for national and international news
media, transportation associations, and industry.

This C&P Report consolidates conditions, performance, and financial data provided by States, local
governments, and public transit operators to present a national-level summary. Some of the
underlying data are available through DOT’s regular statistical publications. The future investment
scenario analyses are developed specifically for this report and provide projections at the national
level only.

Report Organization

This report begins with a Highlights section that summarizes key findings of the overall report, which
is followed by an Executive Summary that summarizes the key findings in each individual chapter.
The main body of the report is organized into four major sections.
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The six chapters in Part I, Moving a Nation, contain the core retrospective analyses of the report.
Most of these chapters include separate highway and transit sections discussing each mode in
depth. This structure is intended to accommodate report users who might be interested primarily in
only one of the two modes.

= The Introduction to Part I provides background information issues pertaining to transportation
performance management, which relates closely to the material presented in Part I.

= Chapter 1 quantifies the Nation’s highways, bridges, and transit infrastructure assets.

®  Chapter 2 describes highway and transit revenue sources and expenditure patterns for all levels
of government. This edition includes a discussion noting changes in funding patterns
attributable to the Fixing America's Surface Transportation (FAST) Act.

®  Chapter 3 discusses selected topics relating to personal travel.
= Chapter 4 describes trends pertaining to mobility and access.
= Chapter 5 discusses issues relating to the safety of highways and transit.

®  Chapter 6 identifies the current physical conditions of the Nation’s highways, bridges, and
transit assets.

The four chapters in Part II, Investing for the Future, contain the core prospective analyses of the
report, including 20-year future capital investment scenarios. Each of these chapters includes
separate sections focusing on highways and transit.

= The Introduction to Part II provides critical background information that should be considered
while interpreting the findings presented in Chapters 7 through 10.

= Chapter 7 presents a set of selected capital investment scenarios and relates these scenarios to
the current levels of capital investment for highways, bridges, and transit.

= Chapter 8 provides supplemental analysis relating to the primary investment scenarios,
comparing the findings of the future investment scenarios to findings in previous reports and
discussing scenario implications. This includes a discussion of the findings and projections from
the 1968 National Highway Needs Report.

= Chapter 9 discusses how changing some of the underlying technical assumptions would affect
the future highway and transit investment scenarios.

= Chapter 10 provides additional detail on the methodology used to develop the future highway
and transit investment scenarios and projects the potential impacts of additional alternative
levels of future highway, bridge, and transit capital investment on the future performance of
various components of the system.

Part 111, Highway Freight Conditions and Performance, explores issues pertaining specifically to
freight movement, including an examination of the conditions and performance of the National
Highway Freight Network.

Part IV, Additional Information, explores related issues not fully covered in the core analyses.

®  Chapter 11 discusses emerging transportation technologies.
= Chapter 12 examines issues relating to rural transportation.

Part V, Recommendations for HPMS Changes, provides information on the status and planned
direction of the Highway Performance Monitoring System (HPMS).

The C&P Report also contains three technical appendices that describe the investment/performance
methodologies used in the report for highways, for bridges, and for transit. A fourth appendix
describes an ongoing research effort called Reimagining the C&P Report in a Performance
Management-Based World. Two additional appendices provide supporting material for the freight
analysis presented in Part III.



Highway Data Sources

Highway characteristics and conditions data are derived from HPMS
(https://www.fhwa.dot.gov/policyinformation/hpms.cfm), a cooperative data/analytical effort dating
back to the late 1970s that involves the Federal Highway Administration (FHWA) and State and local
governments. HPMS includes a random sample of roughly 133,000 sections of Federal-aid highways
selected by each State using instructions provided by FHWA. HPMS data include current physical
and operating characteristics and projections of future travel growth on a highway section-by-
section basis. All HPMS data are provided to FHWA through State departments of transportation
from existing State or local government databases or transportation plans and programs, including
those of metropolitan planning organizations (MPOs).

FHWA annually collects bridge inventory and inspection data from the States, Federal agencies, and
Tribal governments and incorporates the data into the National Bridge Inventory (NBI)
(https://www.fhwa.dot.gov/bridge/nbi.cfm). NBI contains information from all bridges covered by
the National Bridge Inspection Standards (Title 23, Code of Federal Regulations, Part 650, Subpart
C) located on public roads throughout the United States and Puerto Rico. Inventory information for
each bridge includes descriptive identification data, functional characteristics, structural design types
and materials, location, age and service, geometric characteristics, navigation data, and functional
classifications; condition information includes inspectors’ evaluations of the primary components of a
bridge, such as the deck, superstructure, and substructure.

State and local finance data are derived from the financial reports States provide to FHWA in
accordance with A Guide to Reporting Highway Statistics
(https://www.fhwa.dot.gov/policyinformation/hss/guide/). These data are the same as those used
in compiling FHWA's annual Highway Statistics report.

Highway safety performance data are drawn primarily from the Fatality Analysis Reporting System
(https://www.nhtsa.gov/research-data/fatality-analysis-reporting-system-fars).

Highway operational performance data are drawn primarily from the National Performance
Management Research Data Set (NPMRDS) (https://ops.fhwa.dot.gov/perf_measurement/). This
database compiles observed average travel times, date and time, and direction and location for
freight, passenger, and other traffic. The data cover the period after the Moving Ahead for Progress
in the 21st Century Act (MAP-21) for the NHS plus arterials at border crossings. The data set is
made available to States and MPOs monthly to assist them in performance monitoring and target
setting. Because NPMRDS data are available only for 2012 onward, some historical time series data
are also drawn from the Texas Transportation Institute’s Urban Mobility Scorecard
(https://mobility.tamu.edu/ums/).

Under MAP-21, FHWA was charged with establishing a national tunnel inspection program. In 2015,
development began on the National Tunnel Inventory database system
(https://www.fhwa.dot.gov/bridge/inspection/tunnel/inventory.cfm), and inventory data were
collected for all highway tunnels reported. Concurrently, FHWA implemented an extensive program
to train inspectors nationwide on tunnel inspection and condition evaluation. The annual collection
of complete inventory and condition data for all tunnels began in 2018; these data will be available
for use in C&P Reports beginning in 2021.

Transit Data Sources

Transit data are derived from the National Transit Database (NTD) (https://www.transit.dot.gov/ntd)
and transit agency asset inventories. NTD comprises comprehensive data on the revenue sources,
capital and operating expenses, basic asset holdings, service levels, annual passenger boardings,
and safety data for more than 800 urban and 1,300 rural transit agencies. NTD also provides data
on the composition and age of transit fleets.
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NTD does not currently provide data required to assess the physical condition of the Nation’s transit
infrastructure. To meet this need, the Federal Transit Administration (FTA) collects transit asset
inventory data from a sample of the Nation’s largest rail transit operators. In direct contrast to the
data in NTD and HPMS—which local and State funding grant recipients must report to FTA and
FHWA, respectively, and which are subject to standardized reporting procedures—the transit asset
inventory data used to assess current transit conditions are provided to FTA in response to direct
requests submitted to grant recipients and are subject to no reporting requirements.

In recent practice, data requests have been made primarily to the Nation’s 20 to 30 largest transit
agencies because they account for roughly 85 percent of the Nation’s total transit infrastructure by
value. Considering the slow rate of change in asset holdings of transit agencies over time (excluding
fleet vehicles and major expansion projects), FTA has requested these data from any given agency
only every 3 to 5 years. The asset inventory data collected through these requests document the
age, quantity, and replacement costs of the grant recipients’ asset holdings by asset type. The
nonvehicle asset holdings of smaller operators have been estimated using a combination of the (1)
fleet-size and facility-count data reported to NTD and (2) actual asset age data of a sample of
smaller agencies that responded to previous asset inventory requests.

Based on changes to Federal transit law made by MAP-21, FTA is currently in the process of
significantly expanding the asset inventory and condition information collected through the NTD.
The expanded Asset Inventory Module of the NTD opened for voluntary reporting in 2017, and then
became part of the mandatory NTD reporting requirements in 2018. As with the longstanding
revenue vehicle inventory data collection in the NTD, the reporting burden on the transit industry
will be minimized by carrying over asset inventories from one year to the next in the NTD for
reporting transit agencies. The expanded asset inventory module will directly collect condition
ratings for all passenger stations and maintenance facilities in the NTD. In addition, age and
performance data will be collected for both guideway infrastructure and track. This influx of
additional asset inventory and condition data in the NTD should significantly improve the transit
estimates in future editions of the C&P Report beginning with the 25th edition.

Multimodal Data Sources

Freight data are derived primarily from the Freight Analysis Framework version 4.3, which includes
all freight flows to, from, and within the United States
(https://ops.fhwa.dot.gov/freight/freight_analysis/faf/). The framework is a joint product of FHWA
and the Bureau of Transportation Statistics, built from a variety of data sets such as the Commodity
Flow Survey (https://www.census.gov/programs-surveys/cfs.html) and HPMS.

Personal travel data are derived primarily from the National Household Travel Survey
(https://www.fhwa.dot.gov/policyinformation/nhts.cfm), which collects detailed information on
travel by all modes for all purposes for each household member in the sample. The survey has
collected data intermittently since 1969 using a national sample of households in the civilian
noninstitutionalized population and includes demographic characteristics of households and people,
as well as information about all vehicles in the household. These data are supplemented by
information collected through the annual American Community Surveys and the Consumer
Expenditure Surveys.

Investment/Performance Analytical Procedures

The highway investment scenarios presented in this report are developed in part from the Highway
Economic Requirements System (HERS), which models highway investment using benefit-cost
analysis. The HERS model quantifies user, agency, and societal costs for various types and
combinations of capital improvements. HERS considers costs associated with travel time, vehicle
operation, safety, routine maintenance, and emissions. Bridge investment scenario estimates are



developed from the National Bridge Investment Analysis System (NBIAS) model, which also
incorporates benefit-cost analysis principles.

The transit investment analysis is based on the Transit Economic Requirements Model (TERM).
TERM consolidates older engineering-based evaluation tools and uses benefit-cost analysis to ensure
that investment benefits exceed investment costs. TERM identifies the investments needed to
replace and rehabilitate existing assets, improve operating performance, and expand transit systems
to address the growth in travel demand.

Changes to C&P Report Scenarios from the 23rd Edition

Recent editions of this report have included highway and transit scenarios projecting the impact of
sustaining investment at base year levels in constant-dollar terms. For example, the 23rd C&P
Report included a Sustain 2014 Spending scenario. One issue with this approach was that spending
levels in a single base year could be influenced by one-time events and might not be representative
of typical annual spending. This edition replaces those scenarios with a Sustain Recent Spending
scenario, based on average annual spending over 5 years (2012—-2016) converted to base year
(2016) constant dollars. This approach is expected to smooth out annual variations and make the
scenarios more consistent between editions of this report.

The remaining scenarios presented in this edition are consistent with those presented in the
23rd edition.

Key Information for Properly Interpreting C&P Report Scenarios

To interpret the analyses presented in this report correctly, it is critical both to understand the
framework in which they were developed and to recognize their limitations. This document is not a
statement of Administration policy, and the future investment scenarios presented are intended to
be illustrative only. The report does not endorse any particular level of future highway, bridge, or
transit investment. It neither addresses how future Federal programs for surface transportation
should look, nor identifies the level of future funding for surface transportation that could or should
be provided by the Federal, State, or local governments; the private sector; or system users.
Making recommendations on such policy issues is beyond the legislative mandate for this report and
would be inconsistent with its object intent. Analysts outside DOT can and do use the statistics
presented in the C&P Report to draw their own conclusions, but any analysis attempting to use the
information presented in this report to determine a target Federal program size would require a
series of additional policy and technical assumptions that are well beyond what is reflected here.

The analytical models assume that projects are prioritized based on their benefit-cost ratios, an
assumption that deviates from actual patterns of project selection and funding distribution in the
real world. Therefore, the level of investment identified as the amount required for achieving a
certain performance level should be viewed as illustrative only—not as a projection or prediction of

an actual condition and performance outcome likely to result from a given level of national spending.

Some of the highway and transit scenarios are defined to include all potential investments for
which estimated future benefits would exceed their costs. These scenarios can best be viewed as
“investment ceilings” above which it would not be cost-beneficial to invest, even if unlimited
funding were available. The main value in applying a benefit-cost screen to infrastructure
investment analysis is that it avoids relying purely on engineering standards that could
significantly overestimate future investment needs.

As in any modeling process, simplifying assumptions have been made to make the analysis
practical and to report within the limitations of available data. Because asset owners at the State
and local levels primarily make the ultimate decisions concerning highways, bridges, and transit
systems, they have a much more direct need to collect and retain detailed data on individual
system components. The Federal government collects selected data from States and transit
operators to support this report and several other Federal activities, but these data are not
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sufficiently robust to make definitive recommendations concerning specific transportation
investments in specific locations.

Future travel projections are central to evaluating capital investment on transportation
infrastructure. Forecasting future travel, however, is extremely difficult because of the many
uncertainties related to traveler behavior. Even where the underlying relationships may be correctly
modeled, the evolution of key variables (such as expected regional economic growth) could differ
significantly from the assumptions made in the travel forecast. Future transit ridership projections
have significant implications for estimated system expansion needs, but there is uncertainty
regarding long-term growth rates, particularly in light of recent declines in transit ridership. Neither
the transit nor highway travel forecasts reflect the potential impacts of emerging transportation
technology options such as car share, scooters, and autonomous vehicles.

HERS, NBIAS, and TERM are not able to be used for direct multimodal analysis. Each model is
based on a separate, distinct database, and uses data applicable to its specific part of the
transportation system and addresses issues unique to each mode. Although the three models use
benefit-cost analysis, their methods for implementing this analysis are very different. For example,
HERS assumes that adding lanes to a highway causes highway user costs to decline, which results in
additional highway travel. Under this assumption, some of this increased traffic would be newly
generated travel and some could be the result of travel shifting from transit to highways. HERS,
however, does not distinguish between different sources of additional highway travel. Similarly,
TERM's benefit-cost analysis assumes that some travel shifts from automobile to transit because of
transit investments, but the model cannot project the effect of such investments on highways.

The Department remains committed to an ongoing program of research to identify approaches for
refining, supplementing, and potentially replacing the analytical tools used in developing the C&P
Report. Future editions will reflect refined data and modeling.

COVID-19

Since this report draws primarily on 2016 data, the effects of the coronavirus disease 2019 (COVID-
19) pandemic are not reflected in the analyses presented in Part I or Part II. However, the
discussions of emerging transportation technologies and issues relating to rural transportation
presented in Part IV rely in part on more recent data, and do include some references to COVID-19.

This report does not take into account reductions in transit service, etc. due to the COVID-19
pandemic. Even though the virus has had a big impact on recent ridership trends and operating
revenues, the long-term implications are still unknown.

Similarly, Part I of this report does not reflect the impacts of the COVID-19 pandemic on highway
passenger or freight travel and the resulting implications for highway funding, mobility, safety, or
infrastructure conditions. The 20-year highway travel forecasts that feed the investment scenarios
presented in Part II of the report have not been modified to reflect the COVID-19 pandemic, as its
long-term implications (if any) are still unknown. The report provides sensitivity analyses that
estimate investment needs under different assumptions of vehicle miles traveled, but those
assumptions were not built to specifically model the effects of the COVID-19 pandemic.



Highlights

This edition of the C&P Report is based primarily on data through 2016. In assessing recent trends,

it generally focuses on the 10-year period from 2006 to 2016. The prospective analyses generally

cover the 20-year period from 2016 to 2036; the investment levels associated with these scenarios
are stated in constant 2016 dollars. This section presents key findings for the overall report. Key

findings for individual chapters are presented in the Executive Summary.

Highlights: Highways and Bridges

Extent of the System

The Nation’s road network included 4,157,292 miles of public roadways and 614,387 bridges in
2016. This network carried 3.189 trillion vehicle miles traveled (VMT) and 5.458 trillion person

miles traveled, up from 3.034 trillion VMT and up from 4.961 trillion person miles traveled in 2006.

The 1,026,319 miles of Federal-aid highways (25 percent of total mileage) carried 2.710 trillion
VMT (85 percent of total travel) in 2016.

Although the 222,331 miles on the National Highway System (NHS) comprise only 5 percent of
total mileage, the NHS carried 1.749 trillion VMT in 2016, approximately 55 percent of total travel.

The 48,474 miles on the Interstate System carried 0.811 trillion VMT in 2016, slightly more than
1 percent of total mileage and close to 25 percent of total VMT. The Interstate System has
grown since 2006, when it consisted of 46,836 miles that carried 0.727 trillion VMT.

2016 Highway System Statistics
2 &

United States EXTENT VMT CAPITAL

Road System (Miles per System) (Vehicle Miles Traveled) SPENDING
($ Billions)
Interstate 1% 25% 23%
System 48,474 miles 0.811 trillion VMT $26.4 billion
National Highway 5% 55% 52%
System 222,331 miles 1.749 trillion VMT $59.2 billion
\ Federal-aid 25% 85% 74%
, Highways 1,026,319 miles 2.710 trillion VMT $84.1 billion

\_ Systemwide 100% 100% 100%

(All Roads) 4,157,292 miles 3.189 trillon VMT $112.9 billion

The Interstate System accounts for 1% of road mileage,

but carries 25% of highway travel.
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Highway Funding — 2016

m  All levels of government spent a combined
$223.2 billion for highway-related purposes
in 2016. More than half (50.6 percent) of
total highway spending ($112.9 billion) was
for capital improvements to highways and
bridges; the remainder included
expenditures for physical maintenance,
highway and traffic services,
administration, highway safety, bond
interest, and bond retirement.

= Of the $112.9 billion spent on highway
capital improvements in 2016, $26.4 billion
(23 percent) was spent on the Interstate
System, $59.2 billion (52 percent) was
spent on the NHS, and $84.1 billion
(74 percent) was spent on Federal-aid
highways (including the NHS).

Highway System Terminology

“Federal-aid highways” are roads that
generally are eligible for Federal funding
assistance under current law. (Note that
certain Federal programs do allow the use of
Federal funds on other roadways.)

The NHS includes those roads that are most
important to Interstate travel, economic
expansion, and national defense. It includes
the entire Interstate System. The NHS was
expanded under the Moving Ahead for
Progress in the 21st Century Act (MAP-21).

2016 Highway Revenues and Expenditures

Motor Fuel Taxes $65.5B

User

Capital

Charges Outlays

Motor Vehicle Taxes and Fees $37.7B

Tolls $14.5B

General Fund Appropriations $82.8B

Other
Revenue Bond

Bond Issue Proceeds $20.7B

Investment Income &
Other Receipts $18.8B

Property Taxes & Assessments $12.7B
Other Taxes and Fees $19.4B

$117.78 Direct

$112.98
Expenditures

$223.2B
Total

Highway
Revenues

Noncapital
Expenditures

$272.1B $95.98

Retirements $14.3B

$154.5B

Funds Placed
in Reserves

$49.0B

®  Revenues raised for use on highways, by all levels of government combined, totaled $272.1 billion
in 2016. The $49.0 billion difference between highway revenues and highway expenditures
($223.2 billion) identified as “funds placed in reserves” represents the net increase during 2016 of
the cash balances of the Federal Highway Trust Fund and comparable dedicated accounts at the
State and local level. This single-year increase in cash balances is by far the largest ever recorded,
and is due entirely to a $51.9 billion one-time transfer of general funds to the Federal Highway
Trust Fund required under the Fixing America's Surface Transportation Act (FAST Act).



Of the total $272.1 billion of revenues raised in 2016 for use on highways, $117.7 billion
(43 percent) was collected from various forms of user charges, including fuel taxes
($65.5 billion), tolls ($14.5 billion), and vehicle taxes and fees ($37.7 billion).

During 2016, $154.5 billion was raised from nonuser sources for use on highways, including
general fund appropriations ($82.8 billion), bond issue proceeds ($20.7 billion), investment
income and other receipts ($18.8 billion), property taxes ($12.7 billion), and other taxes and
fees ($19.4 billion). The amount of general funds directed toward highway purposes in 2016
was nearly double the highest amount recorded in any previous year due to a $51.9-billion
transfer of general funds to the Federal Highway Trust Fund in 2016.

Highway Spending Trends

In nominal dollar terms, highway spending Constant-dollar Conversions for
increased by 36.5 percent (3.2 percent per Highway Expenditures

year) from 2006 to 2016; after adjusting This report uses the Federal Highway

for inflation this equates to a 20.0-percent Administration’s National Highway

increase (1.8 percent per year). Construction Cost Index (NHCCI) 2.0 for
Highway capital expenditures rose from inflation adjustments to highway capital
$80.2 billion in 2006 to $112.9 billion in expenditures, and the Consumer Price Index
2016, a 40.7-percent increase (3.5 percent (CPI) for adjustments to other types of

per year) in nominal dollar terms; after highway expenditures.

adjusting for inflation this equates to a

30.1-percent (2.7 percent per year)

increase.

The portion of total highway capital spending funded by the Federal government decreased from
43.1 percent in 2006 to 39.7 percent in 2016. Federally funded highway capital outlay grew by
2.6 percent per year over this period, compared with a 4.1-percent annual increase in capital
spending funded by State and local governments.

The composition of highway capital spending shifted during the 2006—2016 period. The
percentage of highway capital spending directed toward system rehabilitation rose from

51.5 percent in 2006 to 62.0 percent in 2016. Over the same period, the percentage of
spending directed toward system enhancement rose from 10.6 percent to 13.6 percent, whereas
the percentage of spending directed toward system expansion fell from 37.9 percent to

24.4 percent.

Highway Capital Spending Terminology
This report splits highway capital spending into three broad categories. “System rehabilitation”
includes resurfacing, rehabilitation, or reconstruction of existing highway lanes and bridges.
“System expansion” includes the construction of new highways and bridges and the addition
of lanes to existing highways. “System enhancement” includes safety enhancements, traffic
operation improvements such as the installation of intelligent transportation systems,
environmental enhancements, and other enhancements such as construction of bicycle and
pedestrian facilities.
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Conditions and Performance of the System

Bridge Conditions Have Improved

Based directly on bridge counts the share
of bridges classified as poor has improved,
dropping from 10.4 percent in 2006 to

7.9 percent in 2016. The share of NHS
bridges classified as poor also improved
over this period, dropping from 5.4 percent
to 3.5 percent. (More recent data show
that from 2017 to 2020, the number of
bridges in poor condition decreased by 5
percent, from 47,619 to 45,031.)

Weighted by deck area the share of
bridges classified as poor also improved,
declining from 9.0 percent in 2006 to
5.9 percent in 2016. The deck area-
weighted share of poor NHS bridges
dropped from 8.3 percent to 5.2 percent
over this period.

The decline over the past decade in

the percentage of bridges classified as poor
was accompanied by an increase in the
share of bridges classified as good.
Weighted by deck area, the share of bridges
classified as good improved slightly,
increasing from 46.1 percent in 2006 to
46.5 percent in 2016. The deck area-

weighted share of good NHS bridges improved from 43.9 percent to 44.5 percent over this period.

Bridge Condition Terminology

Bridges are given an overall rating of “good”
if the deck, substructure, and superstructure
are all found to be in good condition.
Bridges receive a rating of “poor” if any of
these three bridge components is found to
be in poor condition. All other bridges are
classified as “fair.”

These classifications are often weighted by
bridge deck area, recognizing that bridges
are not all the same size and, in general,
larger bridges are costlier to rehabilitate or
replace to address deficiencies. The
classifications are also sometimes weighted
by annual daily traffic because more heavily
traveled bridges have a greater effect on
total highway user costs.

The classification of a bridge as poor does
not mean it is unsafe; bridges that are
considered to be unsafe are closed to traffic.

Highway Safety Improved Overall, but Pedestrian and Bicyclist Fatalities Rose

The annual number of highway fatalities decreased by 12.3 percent from 2006 to 2016,
dropping from 42,708 to 37,461. However, fatalities increased after 2014, by 8.4 percent from
2014 to 2015, and by 5.6 percent from 2015 to 2016. (More recent data show a 3.3-percent
decrease in fatalities between 2016 and 2018).

From 2006 to 2016 the number of nonmotorists (pedestrians, bicyclists, etc.) killed by motor
vehicles increased by 22.6 percent, from 5,722 to 7,013 (18.7 percent of all fatalities). From
2006 to 2009 nonmotorist fatalities showed a steady decline of 15.0 percent, but beginning in
2009 that trend began to shift and resulted in a 44.2-percent increase up to 2016. (More recent
data show that from 2017 to 2018, fatalities involving pedestrians increased by 3.4 percent and
bicyclist fatalities increased by 6.3 percent.)

Fatalities related to roadway departure decreased by 20.2 percent from 2006 to 2016, but
roadway departure remains a factor in close to half (48.3 percent) of all highway fatalities.
Intersection-related fatalities remained virtually flat from 2006 to 2016, but more than one-
fourth (27.4 percent) of highway fatalities in 2016 occurred at intersections. (More recent data
show that roadway departure and intersection fatalities accounted for 51 percent and 27
percent, respectively, of total fatalities.)

The fatality rate per 100 million VMT declined from 1.42 in 2006 to 1.18 in 2016, but has
increased since reaching a low of 1.08 in 2014. (More recent data show that the fatality rate per
100 million VMT declined to 1.13 in 2018.)



2006—2016 Highway System Trends

Travel Total Fatalities Non-Motorist
(Trillions of Vehicle Miles Traveled) Fatalities

3.034 3.189 7,013

B AN [

Average Delay Poor Bridge Condition Poor Ride Quality
Per Commuter in Urbanized Areas (Share of Total Bridges Rated Poor, (Share of Federal-aid Highway Pavements
(Hours per Year) Weighted by Deck Area) Rated Poor - Weighted by Lane Miles)

%
0. 5.9%

Poor ride quality data are affected by changes in reporting instructions beginning in 2010.

Pavement Condition Trends Have Been Mixed

In general, pavement condition trends over the past decade have been better on the NHS (the
5 percent of total system mileage that carries 55 percent of total system VMT) than on Federal-
aid highways (the 25 percent of system mileage that carries 85 percent of total system VMT,
including the NHS).

The share of Federal-aid highway VMT on

pavements with “good” ride quality rose Pavement Condition Terminology
from 47.0 percent in 2006 to 48.9 percent This report uses the International Roughness
in 2016. Over this same period, the trend Index (IRI) as a proxy for overall pavement
based on highway mileage was different, condition. Pavements with an IRI value of
with the share of mileage that had good less than 95 inches per mile are considered

ride quality declining from 41.5 percent to
40.2 percent and the lane mile-weighted
share declining from 41.1 percent to

to have “good” ride quality. Pavements with
an IRI value greater than 170 inches per mile

38.2 percent. This divergence may be due are considered to have “poor” ride quality.
to States focusing improvements on those Pavements that fall be“‘""e.e’: these two
roads that are most heavily traveled. ranges are considered *fair.
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=  The share of Federal-aid highway
pavements with “poor” ride quality rose
during the 2006—2016 period, as measured
on both a VMT-weighted basis (rising from
14.0 percent to 17.1 percent) and a
mileage basis (rising from 15.8 percent to
22.0 percent). However, weighted by lane
miles, the share of pavements with poor
ride quality decreased from 19.9 to 17.4
over this period.

= The share of VMT on NHS pavements with
good ride quality rose from 57.0 percent in
2006 to 59.6 percent in 2016. This gain is
especially impressive considering MAP-21
expanded the NHS by 60,292 miles (37
percent), as pavement conditions on the

Pavement Data Reporting Change

A change in data reporting instructions
beginning in 2010 led States to split roadways
into shorter segments for purposes of
evaluating pavement conditions. This more
refined approach captured more of the
variation in pavement conditions, which
tended to increase the share of sections
considered “good” or “poor” and to reduce the
share considered “fair.” For example, the
share of mileage rated “poor” rose from

15.8 percent in 2008 to 20.0 percent in 2010.

additions to the NHS were not as good as those on the pre-expansion NHS. The share rose from
57.0 percent in 2006 to 60 percent in 2010 based on the pre-expansion NHS, and from an
estimated 54.7 percent in 2010 to 59.6 percent in 2016 based on the post-expansion NHS.

®=  The share of VMT on NHS pavements with poor ride quality stayed the same at 7 percent from
2006 to 2010; since the expansion of the NHS under MAP-21 this share has remained relatively

constant at approximately 11 percent.
Operational Performance Has Worsened

= Based on the National Performance
Management Research Data Set (NPMRDS),
the Travel Time Index (TTI) for Interstate
highways averaged 1.34 in 2016 in the
Nation’s 52 largest metropolitan areas. This
means that the average peak-period trip
took 34 percent longer than did the same
trip under free-flow traffic conditions. The
comparable TTI value for 2012 was 1.24.

= For the same 52 metropolitan areas, the
Planning Time Index (PTI) averaged 2.49
for Interstate highways in 2016, meaning
that ensuring on-time arrival 95 percent of
the time required planning for 2.49 times
the travel time under free-flow traffic
conditions. The comparable PTI value for
2012 was 2.17. On average, urban
Interstate highways in these areas were

congested for 4.4 hours per day in 2016, up

from 3.6 hours in 2012.

= The Texas Transportation Institute 2019
Urban Mobility Report estimates that the
average commuter in 494 urbanized areas
experienced a total of 53 hours of delay
resulting from congestion in 2016, up from
43 hours in 2006. Total delay reached 8.6

Operational Performance Terminology

The TTI measures the average intensity of
congestion, calculated as the ratio of the
peak-period travel time to the free-flow travel
time for the peak period on weekdays. The
value of the TTI is always greater than or
equal to 1, with a higher value indicating
more severe congestion. For example, a
value of 1.30 indicates that a 60-minute trip
on a road that is not congested would
typically take 78 minutes (30 percent longer)
during the period of peak congestion.

The PTI measures travel time reliability and
the severity of delay, defined as the ratio of
the 95th percentile of travel time during the
peak periods to the free-flow travel time. For
example, a PTI of 1.60 means that, for a trip
that takes 60 minutes in light traffic, a
traveler should budget a total of 96 (60 x
1.60) minutes to ensure on-time arrival for 19
out of 20 trips (95 percent of the trips).

billion hours and fuel waste reached 3.3 billion gallons in 2016, leading to a total cost of $171



billion. (More recent data show that in 2017, these commuters experienced an estimated

average of 54 hours of congestion delay.)

Future Capital Investment Scenarios

The scenarios that follow pertain to spending by all levels of government combined for the 20-year
period from 2016 to 2036 (reflecting the impacts of spending from 2017 through 2036); the funding
levels associated with these analyses are stated in constant 2016 dollars. The results discussed in
this section apply to the overall road system; separate analyses for the Interstate System, the NHS,
and Federal-aid highways are presented in the body of this report.

Improve Conditions and Performance
Scenario

= The Improve Conditions and Performance
scenario seeks to identify the level of
capital investment needed to address all
potential investments estimated to be cost-
beneficial. The average annual level of
systemwide capital investment associated
with this scenario is $165.9 billion,
55.2 percent higher than the level of the
Sustain Recent Spending scenario.

= Approximately 30.5 percent of the capital
investment under the Improve Conditions
and Performance scenario would go toward
addressing an existing backlog of cost-
beneficial investments of $1.01 trillion.
The rest would address new needs arising
from 2017 through 2036. The backlog
includes $556 billion related to the
pavement component of system
rehabilitation investments, $132 billion
related to the bridge component of system
rehabilitation investments, $181 billion
related to system expansion, and $143
billion related to system enhancement.

= The State of Good Repair benchmark
represents the subset of the Improve
Conditions and Performance scenario
spending level that is directed toward
addressing deficiencies in the physical
condition of existing highway and bridge
assets. The average annual investment
level associated with this benchmark is
$104.7 billion, 63.1 percent of the
$165.9 billion cost of the overall scenario.

= The Improve Conditions and Performance
scenario also includes average annual
spending of $37.8 billion (22.8 percent)
directed toward system expansion, and
$23.5 billion (14.1 percent) directed toward
system enhancement.

Highway Investment/

Performance Analyses
To provide an estimate of the costs that
might be required to maintain or improve
system performance, this report includes a
series of investment/performance analyses
that examine the potential impacts of
alternative levels of future combined
investment by all levels of government on
highways and bridges for different subsets of
the overall system.

Drawing on these investment/performance
analyses, a series of illustrative scenarios
was selected for more detailed exploration
and presentation.

The Sustain Recent Spending scenario and
the Maintain Conditions and Performance
scenario each assume a fixed level of
highway capital spending in each year in
constant-dollar terms (i.e., spending keeps
pace with inflation each year). These
scenarios also assume that spending would
be directed toward projects with the largest
benefit-cost ratios.

Spending under the Improve Conditions and
Performance scenario varies by year,
depending on the set of potential cost-
beneficial investments available at that time.
Because an existing backlog of cost-
beneficial investments has not previously
been addressed, investment under this
scenario is frontloaded, with higher levels of
investment in the early years of the analysis
and lower levels in the latter years.
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Under the Improve Conditions and
Performance scenario, average
pavement roughness on Federal-aid
highways is projected to improve
by 16.4 percent. The share of
bridges classified as poor is also
projected to improve, declining
from 6.0 percent in 2016 to

0.7 percent in 2036. This scenario
would not eliminate all poor
pavements and bridges because in
some cases it only becomes cost-
beneficial to improve assets after
they have declined into poor

Scenario Impacts on Delay

Congestion-related delay is projected to decrease
sharply under all three of the highway scenarios
presented in this report. For example, average
delay per VMT is projected to improve by 24.8
percent over 20 years under the Maintain Conditions
and Performance scenario.

These results can be explained in part by
assumptions regarding a slowdown in future travel
growth and the future adoption rate for various
highway management and operational strategies.

condition, and in others it is cost-
beneficial to proactively improve
assets before they become poor.
Therefore, at the end of any given
year, some portion of the
pavement and bridge population
would remain in poor condition.

However, it also appears that there are issues with
the State-supplied data for some highway sections
that are skewing upward the national-level estimates
of base-year delay. This issue will be addressed in
future editions of this report.

2016—-2036 Future Highway
Capital Investment Scenarios

AVERAGE AVERAGE SHARE OF
ANNUAL REHABILITATION EXPANSION ENHANCEMENT PAVEMENT DECK AREA ON
INVESTMENT ROUGHNESS POOR BRIDGES
Maintain
Conditions and NO CHANGE NO CHANGE
Performance at $98.0 S2.2% 23.7% RSl 0.0% 6.0%
2016 Levels $60.9 $23.2 $13.9
Sustain
Spending at
Recent Levels, $106.9 62.2% 23.6% 14.1% H_E;u;i: Rj:";z/: ¥
Adjusted for $66.5 $253  $15.1 ’ ’
Inflation
Improve REDUCE BY REDUCE TO
Conditions and $165.9 63.1% 22.8%  §ASS 16.4% 0.7%
- - (-] - (-]
Performance $104.7 $37.8 $23.5

Billions of 2016 dollars. Includes all public and private investment.
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Modeled vs. Nonmodeled Investment

Each highway investment scenario includes projections for system conditions and
performance based on simulations using the Highway Economic Requirements System
(HERS) and the National Bridge Investment Analysis System (NBIAS). Each scenario scales
up the total amount of simulated investment to account for capital improvements that are
outside the scopes of the models, or for which no data are available to analyze. Of recent
(2012 to 2016) average annual capital spending on all U.S. roads, 14.1 percent was used for
system enhancements (safety enhancements, traffic control facilities, and environmental
enhancements) that neither model analyzes directly. An additional 15.5 percent was used for
pavement and capacity improvements on non-Federal-aid highways; FHWA does not collect
the detailed information for such roadways that would be necessary to support analysis using
HERS. (FHWA does collect sufficient data for all of the Nation’s bridges to support analysis

using NBIAS.)

Combining these two percentages yields a total of approximately 29.6 percent; each scenario for
the overall road system was scaled up so that nonmodeled investment would comprise this
share of its total investment level. For example, of the $165.9 billion average annual investment
level under the Improve Conditions and Performance scenario, $49.2 billion represents

nonmodeled investment.

Sustain Recent Spending Scenario

The Sustain Recent Spending scenario
assumes that capital spending by all levels of
government is sustained through 2036 at the
average annual level from 2012 to 2016
($106.9 billion), and that all spending
supports only cost-beneficial projects. Under
these assumptions, average pavement
roughness on Federal-aid highways would be
projected to improve (i.e., be reduced) by
3.2 percent, and the share of bridges
classified as poor would also be projected to
improve, declining from 6.0 percent in 2016
to 4.5 percent in 2036.

Maintain Conditions and Performance
Scenario

The Maintain Conditions and Performance
scenario seeks to identify a level of capital
investment at which, if only cost-beneficial
projects are chosen, selected measures of
future conditions and performance in 2036
are maintained at 2016 levels. The average
annual level of investment associated with
this scenario is $98.0 billion, 8.3 percent
lower than the level of the Sustain Recent
Spending scenario.

Changes in Improve Scenario and
Backlog Estimates

The average annual investment level for
the Improve Conditions and Performance
scenario increased from $135.7 billion (in
2014 dollars) in the 23rd C&P to $165.9
billion (in 2016 dollars) between the 23rd
and 24th C&P reports. (The subset of this
scenario that represents the existing
investment backlog similarly increased
from $786.4 billion to $1.01 trillion.)

As explained in the “Comparison with the
23rd C&P Report” section in Chapter 8, the
estimates in the 23rd C&P were likely an
underestimate, mostly because the data
available data for processing in HERS
were less comprehensive, causing some
existing deficiencies to go undetected, but
also because of other factors such as
improved HERS analysis procedures.
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Under this scenario, $60.9 billion per year would be directed to system rehabilitation,

$23.2 billion to system expansion, and $13.9 billion to system enhancement. Average pavement
roughness on Federal-aid highways and the share of bridges classified as poor in 2036 would
match their 2016 levels.

Highlights: Transit

Operating and Capital Funds

All levels of government spent a combined $66.9 billion to provide public transportation and to
maintain and expand transit infrastructure in 2016.

Operating funding totaled $48.7 billion in 2016, a 36.8-percent increase from 2006. Of this
total, 36.8 percent was system-generated revenue, of which most came from passenger fares.
Federal funding comprised 7.2 percent of revenues for operations; the remaining funds

(54.0 percent) came from State and local sources.

Capital funding totaled $18.2 billion in 2016, a 29.7-percent increase from 2006. Federal
funding made up 42.3 percent of revenues for capital spending. Remaining funds from the
Federal American Recovery and Reinvestment Act provided another 1.1 percent, and the rest
(56.6 percent) came from State and local sources.

In 2016, $14.4 billion, or 72.4 percent of total transit capital expenditures, was invested in rail
modes and $5.3 billion, or 27.1 percent, was invested in non-rail modes. Guideway investments,
including at-grade rail, elevated structures, tunnels, bridges, track, and power systems, totaled
$7.7 billion or 53.7 percent of the total capital expenditure in 2016. Investments in vehicles,
stations, and maintenance facilities totaled $8.5 billion.

Between 2006 and 2016, public funding for transit increased at an average annual rate of

2.7 percent, Federal funding increased at an average annual rate of 1.7 percent, and State and
local funding increased at an average annual rate of 3.1 percent after adjusting for inflation
(constant dollars).

Farebox recovery ratios, representing the share of operating expenses that come from
passenger fares, were about 31.7 percent for the top 10 transit agencies. The 2016 average
recovery ratio reflects a total 5.8-percent decrease and an average annual 0.6-percent decrease
since 2006.

Transit Agencies, Service Supply, and Ridership

Of the 2,270 transit systems in the United States that report to FTA’s National Transit Database
(NTD), 949 provided service primarily to urbanized areas and 1,321 provided service primarily to
rural areas in 2016.

Transit ridership was 10.1 billion unlinked passenger trips on 4.3 billion vehicle revenue miles
(VRM) supplied in 2016.



2016 Transit System Extent and Spending

Number of Transit Agencies Unlinked Passenger Vehicle Revenue
(Providers of Transit Service) Trips (Billions) Miles (Billions)
(Providers of 'z (Mileage in
Rural 1 ,321 Urban 949 Transit Service) ;7 Revenue Service)
Total 2,270 Total 10.1 Total 4.3
Operating Expenses Capital Expenses

System-Generated
Revenue 36.8%

Federal 7.2%

42.3% Federal
14.8% State

$18.2

Billion

$48.7

Billion

State 24.4% 41.8% Local

Local 31.6% 1.1% Recovery Act

Operating + Capital = $66.9 Billion

Service Supply and Consumption by Mode

Urban and rural agencies operated 1,138 bus systems (including regular local bus service,
commuter service, trolleybus, bus rapid transit, and the Puerto Rico publico) and 1,894 demand-
response systems. There were also 15 heavy rail systems, 23 light rail systems, 18 streetcar
systems, 27 commuter rail systems, and six hybrid rail systems that mixed the characteristics of
light rail and commuter rail. Also, there were 13 smaller rail systems including monorail,
automated guideway, inclined planes, aerial tramways, and the San Francisco Cable Car, along
with 104 transit vanpool systems and 30 ferryboat systems.

Fixed-route bus is the most common mode of public transportation in the United States. It
accounts for nearly 50 percent of all vehicle revenue miles and unlinked passenger trips, and is
provided by transit agencies of all sizes in virtually all urbanized areas and in many rural areas of
the country.

Heavy rail, by contrast, is provided solely in the largest, most densely populated areas of the
country by 15 agencies in cities such as New York City, Chicago, Philadelphia, Boston, Miami, and
others. Heavy rail accounts for 38 percent of all public transportation trips, but only 16 percent of
all miles and hours of service.

Light rail (including streetcars), like heavy rail, exhibits a relatively higher share of passenger
trips than vehicle revenue miles but accounts for a smaller share of the overall transit market.
Of all modes, light rail has increased the most in the last 10 years; the number of agencies
operating light rail grew from 28 in 2006 to 39 in 2016 (39 percent).
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Commuter rail, like light rail, has also
expanded significantly as suburban
areas have continued to grow in
population. Commuter rail trips have a
small share of total transit passenger
trips but have long average passenger
trip lengths (APTL) of approximately
30 miles.

The demand-response mode specifically
targets the needs of persons with
disabilities and persons in special
conditions; its provision is required by
the Americans with Disabilities Act
(ADA) of 1990. A large share of the
demand-response market consists of
people living below the poverty level
and who lack other options for
transportation. Demand-response
service usually generates large
operating deficits and requires higher
public subsidies due to both the nature

Federal Transit Funding Urban and Rural

Federal Transit Administration (FTA) Urbanized
Area Formula Funds are apportioned to
urbanized areas (UZAs) as defined by the
Census Bureau. Each UZA has a designated
recipient—a metropolitan planning organization
or large transit agency—that sub-allocates FTA
funds according to local policy. In small urban
and rural areas, FTA apportions funds to the
State, which allocates them according to State
policy. Indian tribes are apportioned their
formula funds directly. Once obligated (i.e.,
awarded in a grant), all funds then become
available on a reimbursement basis and cash
payments are disbursed.

of the service (on-demand, limited capacity, and commonly serving areas of low population
density) and to its generally serving a market with transportation needs that often cannot be

met by fixed-route transit service.



Commuter _
Q Rail Systems 29 I 8.0% 4.9% I

Transit Service Supplied and Consumed

No. of % of Vehicle % of Unlinked
Transit Revenue Miles Passenger Trips
Systems (Supply) (Consumption)
Fixed-route o | o
@ s, 1,659 B o 5% [
W) Heavy Rail
B heme 15 B s oex [

Light Rail Systems
(includes street cars) 45 I 2.7% 5.4% I

Demand-response
Systems (includes 2,240 B 201%

taxi cabs)

Other Systems
(e 19 | 02% 04% |

11% |

Other Systems
(Nonrail) 167 | 63% 22% |

- Fixed-route Bus Systems includes local service bus, commuter bus, and Bus Rapid Transit (BRT)
- Other Systems (Rail) includes inclined plane, cable car, hybrid rail, automated guideway/monorail
- Other Systems (Nonrail) includes vanpools, tramway, jitney, publicos, trolleybus, ferryboat

Fatalities, VRM, Cost, and Average Fleet Age

Transit fatalities rose from 220 in 2006 to 354 in 2016, an increase of 61 percent. This sharp
increase was driven mainly by an increased rate of suicides. In 2006, suicides accounted for
7 percent of all fatalities; in 2016, the share was 31 percent.

Two measures of service supplied by transit agencies are vehicle revenue miles (VRM) and fleet
(vehicles available for maximum service). Light rail and commuter rail had the largest number
of new systems installed between 2006 and 2016 relative to all modes. From a fleet
perspective, commuter rail and light rail increased at an average rate lower than that of VRM.
This is explained by the fact that a marginal increase of one passenger car results in a higher
marginal increase in VRM.

Some Aspects of System Performance Have Improved

Between 2006 and 2016, the service offered by transit agencies grew substantially. The annual
rate of growth in VRM ranged from 0.2 percent per year for heavy rail to 7.9 percent per year
for light rail. This has resulted in 42 percent more route miles available to the public.

In 2016, agencies reported 212,668 transit vehicles serving urban and rural areas, 3,449 rail
passenger stations, and 2,424 maintenance facilities. Rail systems operated on 13,094 miles of
track and fixed-route buses operated on over 233,000 mixed traffic route miles.

Rail systems are more cost-efficient in providing service than are nonrail systems, once
investment in rail infrastructure has been completed. (Indeed, this is one of the explicit
tradeoffs that agencies consider when deciding whether to construct or expand an urban rail
system.) Based on operating costs alone, heavy rail is the most efficient at providing transit
service and demand-response systems are the least efficient.
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= The average age and condition of the Nation's bus fleet remained unchanged between 2006 and
2016; however, the percentage of vehicles below the replacement threshold increased from
13.2 percent in 2006 to 21.4 percent in 2016.

= Between 2006 and 2016, the number of annual service miles per vehicle (vehicle productivity)
remained unchanged and the average number of miles between breakdowns (mean distance
between failures) increased by 11 percent.

= Growth in service offered was nearly equal to growth in service consumed. Despite steady
growth in route miles and revenue miles, average vehicle occupancy levels did not decrease.
Passenger Miles Traveled (PMT) grew at a 2.0-percent annual pace, whereas the number of trips
grew by 1.6 percent annually. This is significantly faster than the annual growth rate in the U.S.
population during this period (0.93 percent), suggesting that transit has been able to attract
riders who previously used other modes of travel. Increased availability of transit service has
likely been a factor in this outcome.

Transit Modes

Public transportation is provided by several different types of vehicles that are used in different
operational modes.

Fixed-route bus service uses rubber-tired buses that run on scheduled routes.
Commuter bus service is similar, but runs longer distances between stops.
Bus rapid transit is high-frequency bus service similar to light rail service.

Pudblicos and jitneys are small owner-operated buses or vans that operate on less-formal
schedules along regular routes.

Larger urban areas are often served by one or more varieties of fixed-guideway (rail) service.
These include:

» Heavy rail (often running in subway tunnels), characterized primarily by third-rail electric
power and exclusive dedicated guideway.

»  Commuter rail, which often shares track with freight trains and usually uses overhead
electric power (but may also use diesel power or third rail); typically found in extended
urban areas.

» Light rail systems, which are common in large- and medium-sized urban areas, feature
overhead electric power and run on track that is generally or in part on city streets with
pedestrian and automobile traffic.

»  Streetcars are small light rail systems, usually with only one or two cars per train that
often run in mixed traffic.

»  Hybrid rail, previously reported as light rail and commuter rail, is a mode with shared
characteristics of these two modes. It has higher average station density (stations per
track mileage) than commuter rail and lower station density than light rail; it has a
smaller peak-to-base ratio than that of commuter rail.

» Cable cars, trolley buses, monorail, and automated guideway systems are less common
fixed-guideway systems.

Demand-response transit service is usually provided by vans, taxicabs, or small buses that are
dispatched to pick up passengers on request. This mode is mostly used to provide paratransit
service as required by the ADA, but in some cases is used to provide service to the general
public in low ridership areas or at off-peak service times. These vehicles do not follow a fixed
schedule or route.



2006-2016 Transit Trends in Urban Area
YA

Fatalities Vehicle Revenue Miles

(Including suicides and commuter rail)

353 3,670,700 4261100 Average Annual Growth

A 2@ A &

Bus Heavy Commuter Light
Rail Rail Rail

0.5* 0.7* 1.8* 4.9*

Operating Expenditures
(Per Capacity-equivalent Vehicle Revenue Mile)

$8.25
$7.20 Average Annual Growth

[ 2 @ Q @

Bus  Heavy Commuter Light

Rail Rail Rail
2006

0.8* 4.0* 0.2* -0.4*

Fleet Count, Average Fleet Age, and Condition

125,647 134,308

Average Annual Growth Average Fleet Age Average Fleet Condition
(weighted) (weighted)

R e R & O &

2006 2016
Bus Heavy Commuter Light All Ralil All Buses All Rail All Buses
Rail Rail Rail NS AD _— 29

3.0
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Future Transit Capital Investment Scenarios and the State of Good
Repair Benchmark

As in the highway discussion, the transit investment scenarios discussed in this section pertain to
spending by all levels of government combined for the 20-year period from 2016 to 2036; the
funding levels associated with all of these analyses are stated in constant 2016 dollars. Unlike the
highway scenarios, these transit scenarios assume an immediate jump to a higher (or lower)
investment level that is maintained in constant-dollar terms throughout the analysis period.

Included in this section for comparison purposes is an assessment of the investment level needed to
replace all assets that are currently past their useful life or that will reach that state over the
forecast period. This level of investment would be necessary to achieve and maintain a state of
good repair (SGR), but would not address any increases in demand during that period. Although not
a realistic scenario, it provides a benchmark for infrastructure preservation. All other capital
investment scenarios are subjected to cost-benefit constraints.

State of Good Repair — Expansion vs. Preservation

State of Good Repair (SGR) is defined in this report as all transit capital assets being within
their average service life. This is a general construct that allows FTA to estimate system
preservation needs. The analysis looks at the age of all transit assets and adds the value of
those that are past the age at which that type of asset is usually replaced to a total
reinvestment needs estimate. Some assets may continue to provide reliable service well past
the average replacement age and others will not; over the large number of assets nationally,
the differences average out. Some assets will need to be replaced, some will just get
refurbished. Both types of cost are included in the reinvestment total. SGR is a measure of
system preservation needs, and failure to meet these needs results in increased operating
costs and poor service.

Expansion needs are treated separately in this analysis. They result from the need to add

vehicles and route miles to accommodate more riders. Estimates of future demand are, by
their nature, speculative. Failure to meet this type of need results in crowded vehicles and
represents a lost opportunity to provide the benefits of transit to a wider customer base.

Sustain Recent Spending Scenario

= The Sustain Recent Spending scenario assumes that capital spending by all levels of
government is sustained in constant-dollar terms at recent levels (average from 2012-2016)
through 2036. Unlike the growth scenarios, which estimate the levels of investment required to
meet ridership growth and eliminate the backlog at year 20, the Sustain Recent Spending scenario
assumes continued spending at the actual average investment levels for rehabilitation/replacement
and expansion during 2012-2016. It then estimates the size of the backlog at year 20 and the
ridership level supported by the average recent expansion investment.

= The average recent (2012-2016) capital invested stood at $18.9 billion, of which $11.6 billion
was devoted to rehabilitation/replacement and $7.2 billion to expansion. At this level, this
scenario results in a backlog of $102.3 billion in 2036, 3 percent less than the $105.1 billion in
2016. Itis the first time in the last three editions of the C&P Report that the backlog did not
grow over the 20-year timeframe.

®  The Sustain Recent Spending scenario addresses 61 percent of the required level to eliminate
the backlog in 2036.



= It supports a ridership level increase of 4.1 million trips on average per year, which is higher
than that of the Low-Growth scenario (3 million per year), but lower than that of the High-
Growth (4.5 million per year).

State of Good
Repair (SGR)

Sustain at
Recent Level

Low-Growth
Scenario

Assumes 1.28% annual
transit ridership growth

High-Growth
Scenario

Assumes 1.82% annual
transit ridership growth

Growth Scenarios

2016-2036 Future Transit
Capital Investment Scenarios

m--m-

System
Annual Average Preservation

Investment* Preservation* Expansion* Backlog*
2016 2036

$18.1 $18.1 $0.0 .
' I ’
$11.6 $7.2
$18.9 $102.3
-3%
decrease
$17.0 $6.3
2 *
$17.1 $7.6
$24.7 $0

*Billions of 2016 Dollars

The growth scenarios estimate capital investment levels required to meet two primary objectives:
(1) eliminate the backlog at year 20 (2036) by investing in preservation and replacement of legacy
and new assets past their useful lives subjected to a cost-benefit test, and (2) invest in the
acquisition of new assets to meet a forecasted ridership growth based on 15-year historical trends
analysis at the UZA and mode levels.

®  The Low-Growth scenario assumes that transit ridership will grow at an average rate of
3 billion trips per year, corresponding to an average annual rate of 1.28 percent. It also
eliminates the backlog of legacy assets, estimated at $105.1 billion, plus the backlog of new
assets past their useful lives. Only new assets with relatively short useful lives, such as buses
(12-year average) and smaller vehicles, affect the size of the backlog. The average annualized
cost of this scenario is $23.2 billion, of which $17.0 billion is to eliminate the backlog in 2036
and $6.3 billion is for service expansion.

= The Low-Growth scenario requires a level of investment in system expansion of $6.3 billion,
which is less than the recent spending on expansion at $7.2 billion.

S1HOITHOIH

<



HIGHLIGHTS

Iviii

= The High-Growth scenario is similar to the Low-Growth scenario but assumes that transit
ridership will grow at an average rate of 4.5 billion trips per year, corresponding to an annual
rate of 1.82 percent between 2016 and 2036. The annualized cost of this scenario is
$24.7 billion, of which $17.1 billion is to eliminate the backlog in 2036 and $7.6 billion is for
service expansion.

The small difference in average annual preservation investment between the High-Growth and Low-
Growth scenarios ($100 million per year) is proportional to the actual difference in ridership growth
forecasted for the two scenarios. A higher rate requires more assets, which require more
rehabilitation and replacement investment.

State of Good Repair Benchmark

= The State of Good Repair (SGR) benchmark estimates, on an unconstrained basis, the annual
investment in preservation of existing assets at year 1 (2016) that are required to eliminate the
backlog in year 20 (2036). FTA estimates that $18.1 billion annually will reduce the backlog of
$105.1 billion to zero in 2036.



Executive Summary

PART |: Moving a Nation

Part I includes six chapters, each of which
describes the current system from a different
perspective:

= Chapter 1, System Assets, describes the
existing extent of the highways, bridges,
and transit systems.

= Chapter 2, Funding, provides data on the
revenue collected and expended by
different levels of governments and transit
operators to fund transportation
construction and operations.

= Chapter 3, Travel Behavior, explores the
2017 National Household Travel Survey
(NHTS), including data on internet-based
and phone-based mobility solutions.

= Chapter 4, Mobility and Access, covers
highway congestion and reliability in the
Nation’s urban areas. The transit section
explores ridership, average speed, vehicle
utilization, and maintenance reliability.

= Chapter 5, Safety, presents statistics on
highway safety performance, focusing on
the most common roadway factors that
contribute to fatalities and injuries. The
transit section summarizes safety and
security data by mode and type of transit
service.

= Chapter 6, Infrastructure Conditions,
presents data on the current physical
conditions of the Nation’s highways,
bridges, and transit assets.

Transportation Performance
Management

The Federal Highway Administration (FHWA)
defines Transportation Performance
Management (TPM) as a strategic approach
that uses system information to make
investment and policy decisions that
contribute to national performance goals.
FHWA has finalized six related rulemakings to
implement the TPM framework established by
the Moving Ahead for Progress in the 21st

Century (MAP-21) Act and the Fixing
America's Surface Transportation (FAST) Act:

®  Statewide and Metropolitan /
Nonmetropolitan Planning Rule
(implements a performance-based planning
process at the State and metropolitan
levels; defines coordination in the selection
of targets, linking planning and
programming to performance targets).

m  Safety Performance Measures Rule (PM-1)
(establishes five safety performance
measures to assess fatalities and serious
injuries on all public roads, a process to
assess progress toward meeting safety
targets, and a national definition for
reporting serious injuries).

= Highway Safety Improvement Program
(HSIP) Rule (integrates performance
measures, targets, and reporting
requirements into the HSIP).

= Pavement and Bridge Performance
Measures Rule (PM-2) (defines pavement
and bridge condition performance
measures, along with target establishment,
progress assessment, and reporting
requirements).

= Asset Management Plan Rule (defines the
contents and development process for an
asset management plan; also defines
minimum standards for pavement and
bridge management systems).

= System Performance Measures Rule (PM-3)
(defines performance measures to assess
performance of the Interstate System,
non-Interstate National Highway System,
freight movement on the Interstate
System, Congestion Mitigation and Air
Quality Improvement Program traffic
congestion, and on-road mobile emissions).

All 50 State DQTs, the District of Columbia, and
Puerto Rico reported performance data and
targets for each of 17 performance measures.
These data are available at https://www.fhwa.
dot.gov/tpm/reporting/state/index.cfm
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CHAPTER 1. System Assets — Highways

Based on data collected from States through
the Highway Performance Monitoring System
(HPMS), in 2016 local governments owned
79.1 percent of the Nation’s 4,157,292 public
road route miles and 75.8 percent of its lane
miles (computed as roadway length times
number of lanes). However, State-owned
roads carried a disproportionate share of the
Nation’s travel in motorized vehicles,
accounting for 73.6 percent of the 3.189 trillion
vehicle miles traveled (VMT) in 2016.

Based on 2016 data collected from States
through the National Bridge Inventory (NBI),
ownership of bridges is more evenly split, as
local governments owned slightly more

(49.9 percent) of the Nation’s 614,387 bridges
in 2016 than did State governments

(48.2 percent). State-owned bridges made up
76.6 percent of the Nation’s bridge deck area,
and carried 87.3 percent of total bridge traffic.

Although the Federal government provides
significant financial support for the Nation’s
highways and bridges, it owns only

3.7 percent of public road route miles and
1.7 percent of bridges.

Highway and Bridge Ownership by Level of
Government, 2016

mState ®Federal mLocal mOther

Route Miles XLz Rz 79.1% 0.3%
Lane Miles  [PlviZycR:Lly 75.8% 0.2%
Highway VMT 73.6% 0.2% 26.1% [UNEA

Bridges 482%  10%  49.9% 0.2%

Bridge Deck Area 76.6% 0.8% 22.3% o)

Bridge Traffic Carried 87.3% 0.2% 12.3%Opi%)

0% 20% 40% 60% 80% 100%
Percent of Ownership by Government

Infrastructure Category

Sources: HPMS and NBI.

Roadways are categorized by functional
classifications, based on the degree to which
they provide access relative to the degree to
which they provide mobility. Arterials serve
the longest distances with the fewest access
points. Roads classified as local (which are
not all owned by local governments) are
greatest in number and provide the most

access to adjacent land. Collectors funnel
traffic from local roads to arterials.

Nearly half the Nation’s route mileage was
classified as rural local in 2016, part of the
70.7 percent of route mileage located in rural
areas. Almost one-third of the Nation’s
bridges were classified as rural local.

Highway Mileage and Bridges, by Functional
System, 2016

Route
Functional System Miles Bridges

Rural Areas (less than 5,000 in population)

Interstate 0.7% 4.1%
Other Principal Arterial 2.3% 6.1%
Minor Arterial 3.2% 6.2%
Collector 16.1% 22.8%
Local 48.4% 33.1%
Subtotal Rural Areas 70.7% 72.2%
Urban Areas (5,000 or more in population)

Interstate 0.5% 5.2%
Other Principal Arterial 1.9% 8.2%
Minor Arterial 2.7% 5.1%
Collector 3.5% 3.7%
Local 20.7% 5.5%
Subtotal Urban Areas 29.3% 27.8%

Note: Other Freeway and Expressway is shown within Other
Principal Arterial. Collector includes Major Collector and
Minor Collector.

Source: HPMS and NBI.

In general, the 1,026,319 route miles of
public roads that were functionally classified
as arterials, urban collectors, or rural major
collectors in 2016 are eligible for Federal-aid
highway funding (and are described as
“Federal-aid highways").

MAP-21 expanded the National Highway
System (NHS) to include almost all principal
arterials; the NHS also includes collector and
local mileage that connects principal arterials
to other transportation modes and defense
installations. The total length of the NHS was
222,331 miles in 2016, including 48,474 miles
on the Interstate Highway System. State
highway agencies own 89.2 percent of the
NHS and 94.4 percent of Interstate highways.
A combination of local governments and other
State agencies own most of the remaining
NHS mileage.



CHAPTER 1: System Assets — Transit

Most transit systems in the United States
report to the National Transit Database
(NTD). In 2016, 949 systems served

486 urbanized areas that have populations
greater than 50,000. In rural areas, about
1,301 systems were operating, of which 718
were located in urban clusters (urban areas
with population of less than 50,000 and over
2,500), 395 were located in Census-
designated rural areas, and the remaining
188 were tribes and agencies that could not
be geocoded.

Modes. Transit is provided through

18 distinct modes in two major categories:
rail and nonrail. Rail modes include heavy
rail, light rail, streetcar, commuter rail, and
other less common modes that run on fixed
tracks, such as hybrid rail, inclined plane,
monorail, and cable car. Nonrail modes
include bus, trolleybus, commuter bus, bus
rapid transit, demand response, vanpools,
other less common rubber-tire modes such as
jitney and publico, ferryboats, and aerial
tramways.

Urbanized Areas, Population Density,
and Demand. Based on the 2010 census,
the average population density of the United
States is 82.4 people per square mile. The
average population density of all

497 urbanized areas combined is 2,548 people
per square mile. The exhibit shows the
relationship between ridership and urbanized
area density for the top 50 areas in 2016.
Areas with higher population density are able
to attract more discretionary transit riders.

Organizational Structure of Urban and
Rural Agencies. Approximately 50 percent
of transit agencies in the United States are
transportation units or departments of cities,
counties, and local government units.
Independent public authorities or agencies
account for 21 percent; 19 percent are private
operators and the remaining 9 percent are
other organizational structures such as State
governments, area agencies on aging,
municipal planning organizations, planning
agencies, Tribes, and universities.

National Transit Assets

= Of the 212,668 vehicles in urban and rural
areas, 191,064 are nonrail vehicles
(buses, demand response, and vanpool),
whereas 21,604 rail vehicles are rail
passenger cars.

®  Demand response is the most common
mode in rural areas, with over 79 percent
of the 21,331 vehicles in the rural fleet.

= Rail systems operate on 13,094 miles of
track and bus systems operate over
233,000 directional route miles.

= Urban and rural areas have 3,449 stations
and 2,424 maintenance facilities, of which
70 are heavy facilities.

Urbanized Area Density vs. Ridership, 2016
(Top 50 Areas in Population)
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Source: U.S. Census and National Transit Database.

ADA Compliance. The Americans with
Disabilities Act of 1990 (ADA) ensures equal
opportunity and access for persons with
disabilities. The ADA requires transit agencies
to provide accessible vehicles (e.g., with lifts)
and accessibility enhancements to key rail
stations, such as barriers on platforms, ramps,
elevators, and other elements. Nearly

95 percent of vehicles are ADA-compliant.
Most key rail stations are compliant, but many
non-key rail stations are not fully accessible.
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CHAPTER 2: Funding — Highways

Total expenditures for highways and bridges
by all levels of government combined reached
$223.2 billion in 2016. Slightly more than half
of that amount (50.6 percent or

$112.9 billion) was for capital outlays.
Noncapital expenditures such as maintenance
and traffic services, administration, and
highway patrol and safety totaled $95.9 billion
(43.0 percent) and another $14.3 billion

(6.4 percent) was used for bond retirement.

Highway Expenditures by Type, 2016

= Capital Outlay

= Maintenance & Traffic Services

22% = Administration
$17.5 Highway Patrol & Safety
8%
= Interest on Debt
$é08/‘;0 Bond Retirement
$10.6
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Source: FHWA Bulletin: Highway Funding 2013-2016.

Of the $112.9 billion in capital outlays,
$70.0 billion was used for system
rehabilitation, $27.6 billion for system
expansion, and $15.3 billion for system
enhancement.

All levels of government raised a combined
$272.1 billion for highways and bridges in
2016, of which $49.0 billion was put in
reserves for future use.

State governments raised $122.4 billion for
highways in 2016, and directly spent

$144.6 billion on highways. Local
governments raised $60.1 billion for highways
and directly spent $75.6 billion.

The Federal government raised $89.6 billion
for highways in 2016, including a one-time
transfer of $51.9 billion from the general fund
to the Highway Trust Fund required under the
FAST Act. These revenues supported a large
$42.4 billion increase in the cash balance of
the Federal Highway Trust Fund to support
highway spending over the duration of the
FAST Act; the Federal government funded
$47.2 billion of highway expenditures in 2016.

Most of this ($44.2 billion) took the form of
transfers to State and local governments;
direct spending by Federal agencies on roads
and bridges totaled $3.0 billion in 2016.

Although federally funded highway capital
outlay grew nominally from 2006 to 2016, the
federally funded share of highway capital
decreased from 43.1 percent to 39.7 percent,
as capital outlay funded by non-Federal
sources grew even faster.

Highway Capital Outlay Funded by Level of
Government, 2006-2016
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Sources: FHWA Bulletin: Highway Funding 2013-2016, Table
HF-10B; Highway Statistics, various years, Table HF-10A.

User charges (tolls, vehicle and fuel taxes)
accounted for 43.2 percent ($117.7 billion of
the $272.1 billion raised). General fund
appropriations accounted for another

30.4 percent ($82.8 billion), bolstered by the
large one-time Federal general fund transfer.
The rest came from property taxes, other
taxes and fees, investment income and other
receipts, and bond issue proceeds.

Alternative Funding Mechanisms

Many jurisdictions are using alternative
methods to raise additional transportation
funds, including public-private partnerships
(P3), value capture techniques, Federal credit
assistance, and other debt-financing tools. Of
the 74 loans issued through FY 2017 under
the Transportation Infrastructure Finance and
Innovation Act (TIFIA) program, 16 were for
Design-Build-Finance-Operate-Maintain
highway projects where the financing
responsibility was given to private partners.



CHAPTER 2: Funding — Transit

Funding Sources

In 2016, $68.4 billion was generated from all
sources to fund urban and rural transit.
Transit funding comes from public funds that
Federal, State, and local governments allocate
and from system-generated revenues that
transit agencies earn from the provision of
transit services. Of the funds generated in
2016, 70 percent came from public sources
and 30 percent came from system-generated
funds (passenger fares and other system-
generated revenue sources). The Federal
share was $12.0 billion (25 percent of total
public funding and 17.5 percent of all funding).

Between 2006 and 2016, all sources of public
funding for transit increased by 3.6 percent
per year. The Federal share remained
relatively stable, varying in the range of 17 to
20 percent.

Funding for Urban Transit by Government
Jurisdiction, 2006-2016
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Expenditures

In 2016, operating expenses consumed
$48.7 billion of all funding while capital
expenditures consumed $18.2 billion of all
funding devoted to transit ($68.4 billion).

Capital investment consumed $18.1 billion.
The largest share of capital expenditures—39.5
percent ($7.7 billion)—was used for expansion
or rehabilitation of guideway assets.

Urban Capital Expenditures by Asset Type,
2016
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Source: NTD.

Salaries and Fringe Benefits

From 2006 to 2016, for the top 10 transit
agencies, fringe benefits increased at the
highest rate of any operating cost category on
a per-mile basis. Over this period, the cost of
fringe benefits increased at an annual
compound average rate of 1.6 percent with a
total accumulated increase of 16.8 percent.
Fringe benefits can include many components,
but the cost of medical insurance is usually a
key element. Meanwhile, salaries and wages
decreased by nearly 1 percent over the 10-
year period.

Salaries/Wages and Fringe Benefits, Average
Cost per Mile, Top 10 Transit Agencies,
2006-2016
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CHAPTER 3: Travel Behavior

Household travel behavior depends heavily
on demographic distribution and geographic
location. Many of these characteristics can
be found in the National Household Travel
Survey (NHTS) data.

The 2017 NHTS also captures information on
household technology use. New technologies
and internet access have opened the door to
a growing number of mobility options for
many Americans. The most recent NHTS has
revealed the ubiquity of internet use—more
than 80 percent of households use the
internet on a daily basis and more than

90 percent use it at least a few times a
month. Wireless connectivity is more
prevalent in urban households with 81
percent of urban and 73 percent of rural
households using the internet via smartphone
at least a few times a week. Despite these
high levels of connectivity, only 9 percent of
Americans at or above 16 years old indicated
that they hailed a ride with a ridehail
smartphone app in the last 30 days.

The share of households reporting having
received a delivery from an online purchase
in the last 30 days grew from 42.9 percent in
2009 to 54.9 percent in 2017. The share of
households with frequent deliveries has
increased considerably; households receiving
four or more monthly deliveries almost
doubled from 12.2 percent in 2009 to

23.8 percent nationally in 2017.

Online Monthly Purchase Deliveries,
2009-2017
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Source: NHTS.

Telework has also seen growth with eligibility
increasing from 11 percent in 2001 to

14 percent in 2017. Ineligibility to telework
is more pronounced in rural areas where

90 percent of workers are not eligible to
work from home compared with their urban
counterparts at 85 percent.

Travel Patterns Associated with
Household Characteristics

Vehicle miles traveled (VMT) has consistently
shown a strong relationship with labor force
participation over time. The most recent
NHTS data show that an average worker
drove 13,733 miles annually, almost double
the miles driven by nonworkers at

7,600 miles. Workers travel more regardless
of whether it is in a vehicle with almost

60 percent more passenger miles traveled
than those of nonworkers in 2017.

Baby boomers are working longer, and they
are driving more miles than their cohorts of
the past with women moving closer to parity
and closing the VMT gap. Although men
65+ drove 56 percent more annual average
miles than did their female counterparts in
2017, women have lessened the gap by

21 percentage points from 2009 when men
65+ drove 77 percent more annual average
miles than did women 65+.

Percent Difference in Average Annual VMT
Between Male and Female Drivers, by Age
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Households with children have higher than
average annual household VMT whereas
retirees and households with no children
have lower than average household VMT.
More than 80 percent of households without
a car have no children present.

Household minors create many additional
drop-off and pick-up trips with school and
extracurricular activities, adding more miles
to the household log that likely already
contains regular work trips.

2017 Average Household Annual VMT

no children, retired - 12
youngest child 16-21 _ 30
youngest child 6-15 _ 24
youngest child 0-5 _ 21
no children _ 17

0 10 20 30 40

Thousand Miles

Source: NHTS.

According to the Centers for Disease
Control and Prevention, U.S. women are
waiting longer to have their first child. In
1970, the mean age of a first-time mother
was 24.6 years compared with 28 years in
2016. This growing delay in parenthood
may also result in pushing back the need
for vehicle purchases and higher VMT levels
for older age groups.

Travel Behavior Characteristics

Since 2009, the United States has seen an
uptick in both vehicle and nonmotorized
trips. Households living in areas with a
population density greater than 10,000
people per square mile consistently have
higher household person trips across all
vehicle ownership levels, likely due to
higher average income levels and the larger
variety of mobility options.

When NHTS respondents were asked how
many walking or bicycling trips taken in the
past seven days, the data showed a

7.7 percentage point increase (from

65.4 percent in 2001 to 73.1 percent in
2017) in individuals who took at least one
walking trip, and a 5.1 percentage point
increase in individuals who took at least one
bicycling trip in the 2017 survey compared
with the 2001 survey.

The number and type of vehicles in U.S.
households vary by region. Pickup trucks
and motorcycles are more prevalent in rural
areas (28.7 percent vs. 12.1 percent and
4.3 percent vs. 3.0 percent, respectively)
whereas automobiles and sport utility
vehicles (SUV) are more common in urban
areas (53.5 percent vs. 36.2 percent and
24.1 percent vs. 22.1 percent, respectively).

2017 Vehicle Types, Rural vs. Urban
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The total mileage-weighted average vehicle
occupancy is 1.67. This varies by mode with
vans at the top at 2.44 and motorcycles and
pickup trucks at the bottom with 1.20 and
1.49, respectively.

The median age of the household vehicle
fleet has been growing over the last 40
years. The average U.S. vehicle is almost 4
years older than in 1977 with rural
households holding their vehicles longer than
urban households. This pattern of vehicle
ownership leads to a slower turnover of the
U.S. vehicle fleet and delays in the
penetration of safety and fuel-efficient
technologies.
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CHAPTER 4: Mobility and Access — Highways

The Texas Transportation Institute’s 2019
Urban Mobility Study indicates that congestion
grew worse from 2006 to 2016. The average
delay experienced by an individual commuter
rose from 42 hours in 2006 to 53 hours in
2016. Total delay rose from 6.7 billion hours
to 8.6 billion hours during this 10-year period,
while fuel wasted rose from 3.1 billion gallons
to 3.3 billion gallons. Expressed in constant
2017 dollars, the estimated total cost of
congestion rose from $115 billion in 2006 to
$171 billion in 2016.

NPMRDS

The National Performance Management
Research Data Set (NPMRDS) is a compilation
of vehicle probe-based data in both rural and
urban areas on the National Highway System,
as well as over 25 key Canadian and Mexican
border crossings. It includes observed travel
times, date/time, direction, and location for
freight, passenger, and other traffic.

Based on the NPMRDS, the Travel Time Index
(TTI) was 1.34 in 2016 for Interstate
highways in the 52 largest metropolitan areas,
meaning that the average peak-period trip
took 34 percent longer than the same trip
under free-flow traffic conditions.

The Planning Time Index (PTI) is a measure
of travel time reliability. In 2016, the PTI of
Interstate highways in the NPMRDS was 2.49
in the 52 largest metropolitan areas, meaning
that drivers making a trip would need to leave
early enough each day to account for it taking
2.49 times longer than it would under free-
flow traffic conditions, if they wanted to get to
their destination on time 19 days out of 20.

On average, Interstate highways were
congested 4.4 hours per weekday in 2016.

Average travel time delays represented by the
TTI increased from 2012 (the first year that
data are available) to 2016. However, travel
reliability and the length of road congestion
have improved since 2014 when the values of
PTI (2.56) and congested hours (4.6) peaked
and then tapered off. A similar congestion
trend is also observed on the limited-access
non-Interstate highways.

Mobility on Interstate Highways in 52 Urban
Areas, 2012-2016
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Congestion occurs in urban areas of all sizes.

Residents in large metropolitan areas tend to

experience more severe congestion. Average
values of TTI, PTI, and congested hours were
consistently higher in larger urban areas than
in medium and small ones.

In 2016, the average TTI was 1.47, 1.27, and
1.19 on Interstate Highways in metropolitan
areas with populations over 5 million,
between 2 and 5 million, and between 1 and
2 million, respectively. For the same sized
areas, the average PTI was 2.89, 2.28, and
2.02 respectively in 2016.

Interstate Mobility

Combined with a detailed geospatial network,
FHWA uses NPMRDS to examine speeds on
Interstate highways for the entire Nation.

The average observed vehicle speed on the
entire Interstate Highway System in 2016 was
56.8 mph including peak and off-peak travel,
compared to an average speed limit of

67.0 mph. The average observed speed was
60.3 mph on rural Interstates, and 53.8 mph
on urban Interstates.

On rural Interstates, average speeds were
relatively uniform and constant during the
weekday morning and afternoon peak hours,
varying within a small range between 59 and
62 mph. Average urban Interstate speed
dropped substantially during weekday
morning and afternoon peak hours, with the
most noticeable reductions during the p.m.
peak hours. Average speed fell to 47 mph
between 5:00 and 6:00 p.m.
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Transit Ridership and Employment

Transit ridership increased significantly from
July 2006 to January 2009, then plummeted
following the economic crisis in 2009.
Between 2010 and 2015, growth in ridership
tracked employment levels. Ridership
declined roughly 5 percent between January
2015 and the end of 2016. This decline
coincided with a drop in gas prices, despite
ongoing growth in employment.

Transit Ridership vs. Employment, 2006-2016
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Maintenance Reliability

The mean distance between failures is an
important performance measure for analysis
of replacement and rehabilitation needs of the
national transit fleet. Between 2006 and
2016, the number of miles between failures
increased by an average of 1.0 percent
annually. Miles between failures for all modes
combined increased in 2007, decreased until
2009, then increased steadily until 2016. The
overall increase between 2006 and 2016 was
10.5 percent. The trend for fixed-route bus is
nearly identical to that of all modes combined,
with miles between failures increasing by

12 percent between 2006 and 2016. Bus
replacement was an important factor for the
increase.

Mean Distance Between Urban Vehicle
Failures, 2006—2016
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Notes: Only directly operated vehicle data were used to
calculate mean distance between failures. Data from 2014
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to use the small systems waiver of the National Transit
Database.

Source: NTD.

Market Share of Public Transportation

The share of public transportation users
increased from 1.9 percent of person trips in
2009 to 2.5 percent in 2017.

Market Share Change of Public
Transportation, Private Vehicles, and Taxi
Trips, 2009 and 2017
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CHAPTER 5. Safety — Highways

DOT's top priority is to make the U.S.
transportation system the safest in the world.
Three operating administrations within DOT—
FHWA, the National Highway Traffic Safety
Administration (NHTSA), and the Federal
Motor Carrier Safety Administration
(FMCSA)—have specific responsibilities for
addressing highway safety. This balance of
coordinated efforts, coupled with a
comprehensive focus on shared, reliable
safety data, enables these DOT
administrations to concentrate on their areas
of expertise and responsibility while working
toward the Nation’s safety goal.

Great progress has been made in reducing
overall roadway-related fatalities and injuries
over time despite increases in population,
travel, and some types of crashes. The
figures below come from NHTSA's Fatality
Analysis Reporting System (FARS).

= From 2006 to 2016, highway fatalities
decreased by nearly 12 percent.

= In 2006, 42,708 motor vehicle fatalities
occurred. By 2011, that count declined by
24 percent, to 32,479. Fatalities changed
little from 2011 through 2014, but
increased in 2015 and 2016. The 2016
fatality count of 37,461 was more than
14 percent higher than the 32,744
fatalities in 2014.

= From 2006 to 2016, fatality rates per
100 million vehicle miles traveled
decreased by 17 percent.

= From 2006 to 2010, the fatality rate per
100 million VMT dropped significantly
from 1.42 down to 1.11 and varied little
from 2010 through 2014. The rate rose in
2015 and 2016, from 1.08 in 2014 up to
1.15in 2015 and 1.18 in 2016.

FHWA has established three focus areas
based on the most common crash types
relating to roadway characteristics. In 2016,
roadway departure, intersection, and
pedestrian/pedalcyclist fatalities accounted for
48 percent, 27 percent, and 19 percent,
respectively, of the 37,461 fatalities. Note
that these three categories overlap, and

11 percent of fatalities involve more than one

of these three focus areas; 13 percent do not
involve a focus area.

®  From 2006 to 2016, roadway departure
fatalities decreased by 20.2 percent.

= From 2006 to 2016, intersection-related
fatalities increased by 0.5 percent.
Estimates indicate that the United States
has more than 3 million intersections,
most of which are nonsignalized
(controlled by stop signs or yield signs, or
without any traffic control devices), and a
small portion of which are signalized
(controlled by traffic signals). In 2016,
34.8 percent of fatalities related to
intersections occurred in rural areas and
65.2 percent occurred in urban areas.

= From 2006 to 2016, pedestrian/bicyclist
fatalities increased by 22.6 percent.

= From 2006 to 2009, nonmotorist fatalities
showed a steady decline of 15.0 percent,
but beginning in 2009 that trend began to
shift and resulted in a 44.2-percent
increase by 2016. Pedestrian fatalities
rose from 4,120 in 2009 to 6,000 in 2016,
an increase of 45.6 percent. Pedalcyclist
(primarily bicyclist) fatalities rose from
630 in 2009 to 838 in 2016, an increase of
33 percent.

Pedestrian, Pedalcyclist, and Other
Nonmotorist Traffic Fatalities, 2006—-2016
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CHAPTER 5: Safety — Transit

Rates of injuries and fatalities on public
transportation generally are lower than for
other types of transportation. Nonetheless,
serious incidents do occur and the potential
for catastrophic events remains.

Most victims of injuries and fatalities in rail
transit are not passengers or patrons but are
members of the general public such as
pedestrians, automobile drivers, bicyclists, or
trespassers. Patrons are individuals in
stations who are waiting to board or just got
off transit vehicles. Passengers are individuals
boarding, traveling, or alighting a transit
vehicle.

Fatality measures exhibited a general
increasing trend between 2006 and 2016
(rising from 230 in 2006 to 353 in 2016), but
were essentially flat between 2012 and 2016.
One significant contributor to the 10-year
increase was growth in the number of suicides
in transit, from 12 in 2006 to 81 in 2016.

Annual Fatalities, for All Modes, 2006—-2016
(Including Commuter Rail)
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Of the 256 transit-related fatalities in 2016
(excluding commuter rail), 13 were
passengers, 42 were patrons, 8 were workers,
and 112 (44 percent) were members of the
public. The remaining 81 were suicides. The
number of fatalities per 100 million passenger
miles travelled increased from 0.4 in 2006 to
0.6 in 2016.

Annual Transit Fatalities, by Victim Type,
2006-2016 (Excluding Commuter Rail)
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Notes: The right Y-axis displays total fatalities per 100
million passenger miles traveled (PMT), including suicides.
Fatality totals include both directly operated (DO) and
purchased transportation (PT) service types.

Source: NTD, Transit Safety and Security Statistics and
Analysis Reporting.

Collisions are the most common type of fatal
incident in rail transit. In 2016, 203 people,
or 60 percent of all fatalities (excluding
commuter rail), died in collision incidents.
Most victims were not passengers or patrons
but individuals in the general public. Suicides
were the second most common type with

81 fatalities in 2016, down from 74 in 2015.

Transit Fatality Event Types, 2016 (Excluding
Commuter Rail)
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Notes: Exhibit includes data for both rail and nonrail transit
modes, excluding commuter rail. Two NTD event type
categories were updated in 2016.

Source: NTD.

Commuter rail fatalities have risen by
42 percent since 2006, from 68 fatalities to 97
in 2016.
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CHAPTER 6: Infrastructure Conditions — Highways

FHWA is transitioning to a new set of
condition measures based on categorical
ratings of good, fair, and poor for pavements
and bridges. HPMS contains data on multiple
types of pavement distresses, including
pavement roughness (used to assess the
quality of the ride that highway users
experience), pavement cracking, pavement
rutting (surface depressions in the vehicle
wheel path, generally relevant only to asphalt
surface pavements), and pavement faulting
(the vertical displacement between adjacent
jointed sections on concrete surface
pavements).

Weighted by lane miles, 10.9 percent of
pavements on Federal-aid highways for which
data were available had poor ride quality in
2016; the comparable shares for cracking,
rutting, and faulting were 10.8 percent,

2.5 percent, and 13.3 percent, respectively.

Federal-aid Highway Pavement Condition,
Weighted by Lane Miles, 2016

mGood u Fair m Poor

Ride Quality 61.1% 28.0% 10.99

Cracking 62.5% 26.7% 10.89

Rutting 73.7% RNl 2.5%

Faulting 73.8% 12.9%13.39

0% 20% 40% 60% 80% 100%
Source: HPMS.

FHWA currently uses the share of VMT on
NHS pavements with good ride quality as a
metric for performance planning purposes;
this metric was affected by the expansion of
the NHS under MAP-21, as pavement
conditions on the additions to the NHS were
not as good as those on the pre-expansion
NHS. The share of pavements with good ride
quality rose from 57 percent in 2006 to

60 percent in 2010 on the pre-expansion NHS,
and from an estimated (italicized in chart)
54.7 percent in 2010 to 59.6 percent in 2016
on the expanded NHS.

NHS Pavement Ride Quality, Weighted by
VMT, 2006-2016

= = Good (Pre-MAP-21 NHS)

@= e= [Fair (Pre-MAP-21 NHS)

e= a= Poor (Pre-MAP-21 NHS)
80% s Go0d (Current NHS)
ey Fair (Current NHS)
el Poor (Current NHS)

70%
o 60%

T 0,
S 60% 57% 57% _
< - ean o 0
= 0 58.706 0°0-6%
o 90% 5479, 2 1%
z
y— 40% 34.1% 32.0%
° M6 = " 29.9% 29 196
£ 30% > 35% ‘%—‘
o
o 20%
o 11.2% 10.9% 11.4%34 30,

10% il o

0o % 8% 7%
0
2006 2008 2010 2012 2014 2016

Notes: Data for odd-numbered years are omitted.
Source: HPMS.

The NBI contains data on bridge decks,
superstructures, substructures, and culverts
that can be combined to form an overall
bridge condition rating. The share of bridges
rated poor was reduced from 10.4 percent in
2006 to 7.9 percent in 2016. Larger bridges
carrying more traffic fared even better, with
the deck-area weighted share rated poor
reduced from 9.0 percent to 5.9 percent and
the traffic-weighted share reduced from

7.1 percent to 3.9 percent over this period. It
should be noted that a poor condition rating
does not mean that a bridge is unsafe.

Systemwide Bridge Conditions, 2006-2016

| 2006 ] 2016 |

Percent Good

By Bridge Count 48.2% 47.4%
Weighted by Deck Area 46.1% 46.5%
Weighted by Traffic 45.6% 48.1%
Percent Fair
By Bridge Count 41.2% 44.6%
Weighted by Deck Area 44.7% 47.6%
Weighted by Traffic 47.1% 47.9%
Percent Poor
By Bridge Count 10.4% 7.9%
Weighted by Deck Area 9.0% 5.9%
Weighted by Traffic 7.1% 3.9%
Percent Structurally Deficient

Source: NBI.



CHAPTER 6: Infrastructure Conditions — Transit

Transit asset infrastructure in the C&P Report
includes five major asset groups: guideway
elements, maintenance facilities, stations,
systems, and vehicles.

Major Asset Categories

Asset
Category Components

Guideway Tracks, ties, switches, ballasts, tunnels,
Elements elevated structures, bus guideways
. Bus and rail maintenance buildings, bus
Maintenance . ] .
L and rail maintenance equipment, storage
Facilities
yards
Stations Rail and bus stations, platforms,
walkaways, shelters
Train control, electrification,
communications, revenue collection,
Systems

utilities, signals and train stops, centralized
vehicle/train control, substations

Large buses, heavy rail, light rail, commuter
Vehicles rail passenger cars, nonrevenue vehicles,
vehicle replacement parts

Source: TERM.

Assets belong to two other categories:
replaceable and non-replaceable assets. Non-
replaceable assets are assets such as tunnels,
bridges, and certain stations and facilities.

Condition Rating

FTA uses a capital investment needs tool, the
Transit Economic Requirements Model
(TERM), to measure the condition of transit
assets. The model uses a numeric scale that
ranges from 1 to 5.

Definition of Transit Asset Conditions

No visible defects, near-new

Excellent 4.8-5.0 condition

Some slightly defective or

Good 4.0-4.7 deteriorated components

Moderately defective or

Adequate 3.0-3.9 deteriorated components

Defective or deteriorated
components in need of
replacement

Marginal 2.0-2.9

Seriously damaged
components in need of
immediate repair

Poor 1.0-1.9

Source: TERM.

The replacement value of the Nation’s transit
assets was $850 billion in 2016.
Nonreplaceable assets accounted for

39 percent of this total.

The relatively substantial proportion of
facilities elements and systems assets that are
rated below 2.5, or a state of good repair
(SGR), and the magnitude of the $174-billion
investment required to replace them,
represent major challenges to the rail transit
industry.

Asset Categories Rated Below SGR, 2016

Asset Category Percentage Below SGR

Guideway Elements 43.2
Systems 23.8
Facilities 14.7
Stations 53.7
Vehicles 19.7

Source: TERM.

SGR. An asset is deemed in SGR if its
condition rating is 2.5 or higher. An agency
mode is in SGR if all its assets are rated 2.5
or higher.

Average Age and Trends in Urban
Bus and Rail Transit

The average condition rating for bus and rail
fleets did not change much between 2006 and
2016, ranging between 3.3 and 3.5 for buses
and remaining relatively constant for rail,
ranging between 3.5 and 3.7. The
percentage of the bus fleet not in SGR rose
from a value of 13.2 percent in 2006 to

21.4 percent in 2016. For rail, the percentage
not in SGR increased from 3.6 percent to

9.9 percent. Heavy rail contributed the most,
with an increase from 5.5 percent in 2006 to
16 percent in 2016. However, for modes such
as light rail, the share decreased from

6.4 percent in 2006 to 2 percent in 2016.

The average age of rail assets varies by
category. For instance, for rail facilities the
average age is 39 years, for stations it is 61,
and for guideway elements it is 73.
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PART II: Investing for the Future

Within this report, the term “investment”
refers to capital spending, which includes the
construction or acquisition of new assets and
the rehabilitation of existing pavement,
bridge, and transit assets, but does not
include routine maintenance expenditures.
Chapters 7 through 10 present and analyze
general scenarios for future capital investment
in highways, bridges, and transit. In each of
these 20-year scenarios, the investment level
is an estimate of the spending that would be
required to achieve a certain level of
infrastructure performance. These
scenarios are illustrative, and DOT does
not endorse any of them as a target
level of investment. Where practical,
supplemental information is included to
describe the impacts of other possible
investment levels.

The system conditions and performance
projections in this report’s capital investment
scenarios represent what could be achievable
assuming a particular level of investment,
rather than what would be achieved. The
analytical models used to develop the
projections assume that, when funding is
constrained, the benefit-cost ratio (BCR)
establishes the order of precedence among
potential capital projects, with projects having
higher BCRs selected first. In actual practice,
the BCR generally omits some types of
benefits and costs because of difficulties in
quantifying them and valuing them
monetarily, and these other benefits and costs
can and do affect project selection. In
addition, actual project selection can be
guided by other considerations outside
benefit-cost analysis (BCA).

The capital investment scenarios shown in this
report reflect complex technical analyses that
attempt to predict the potential impacts of
capital investment on the future conditions
and performance of the transportation
system. The combination of engineering and
economic analysis in this part of the C&P
Report is consistent with the movement of
transportation agencies toward asset and
performance management, value engineering,
and greater consideration of cost-
effectiveness in decision-making.

Sustain Recent Spending Scenario

Although some earlier C&P editions included
analyses showing the impacts of sustaining
spending at base-year levels, the 2008 C&P
Report was the first to include a full-fledged
scenario projecting the impact of sustaining
investment at base-year levels in constant-
dollar terms over 20 years. This approach
was retained in subsequent editions; most
recently, the 23rd C&P Report included a
Sustain 2014 Spending scenario. Although
this scenario has proven useful in providing a
frame of reference to readers, one issue with
this approach was that spending levels in a
single base year could be influenced by one-
time events, and might not be representative
of typical annual spending. This edition
replaces this scenario with a Sustain Recent
Spending scenario based on average annual
spending over 5 years (2012-2016) converted
to base-year (2016) constant dollars. This
approach is expected to smooth out annual
variations and make the scenarios more
consistent between editions of this report.

Constant-dollar conversions for the Highway
Sustain Recent Spending scenario were
performed using the National Highway
Construction Cost Index (NHCCI), resulting in
an average annual capital spending level from
2012 to 2016 of $106.9 billion.

Derivation of Highway Sustain Recent
Spending Scenario

Total Highway
Capital Spending

. Billions of Dollars
National ( )

Highway Constant
Construction Current 2016
Year Cost Index Dollars Dollars

2012 1.6016 $105.3 $109.2
2013 1.6130 $98.7 $101.6
2014 1.6816 $105.4 $104.1
2015 1.6984 $100.3 $106.9
2016 1.6606 $112.9 $112.9
/f\;griz; $106.3 $106.9

Sources: FHWA Bulletin: Highway Funding 2013-2016,
Table HF-10B; Highway Statistics, Various Years, Tables
HF-10A and PT-1.



Constant-dollar conversions for the Transit
Sustain Recent Spending scenario were
performed using the RS Means Construction
Index, resulting in an average annual capital
spending level from 2012 to 2016 of

$18.9 billion.

Derivation of Transit Sustain Recent
Spending Scenario

Total Transit
Capital Spending

(Billions of Dollars)
RS Means

Construction Constant
Index Current 2016
Year (2016 = 100) Dollars Dollars

2012 92.73 $16.8 $18.4
2013 94.37 $17.1 $18.4
2014 97.58 $17.4 $18.1
2015 99.37 $19.3 $19.7
2016 100.00 $19.4 $19.4
ASV;(;ZL $18.0 $18.9

Sources: National Transit Database; Bureau of Labor
Statistics.

Part Il Chapters

The four investment-related chapters in Part
II measure investment levels in constant 2016
dollars, except where noted otherwise. The
chapters consider scenarios for investment
from 2017 through 2036 that are geared
toward maintaining some indicator of physical
condition or operational performance at its
2016 level, sustaining investment at recent
levels, or achieving some objective linked to
benefits vs. costs. The average annual
investment level over the 20 years from 2017
through 2036 is presented for each scenario.

This report does not attempt to address
issues of cost responsibility. The
scenarios do not address how much different
levels of government might contribute to
funding the investment, nor do they address
the potential contributions of different public
or private revenue sources.

Chapter 7, Capital Investment Scenarios,
defines the core scenarios and examines the
associated projections for condition and
performance. It also explains how the
projections are derived by supplementing the
modeling results with assumptions about
nonmodeled investment.

Chapter 8, Supplemental Analysis, explores
some implications of the scenarios presented
in Chapter 7 and discusses potential
alternative methodologies. It includes a
comparison of highway projections from
previous editions of the C&P Report with
current findings. This edition includes a
special section that looks back at the 1968
Highway Needs report, in recognition of the
50th anniversary of the report series.

Chapter 9, Sensitivity Analysis, explores the
impacts on scenario projections of changes to
several key assumptions that are relatively
arguable, such as the discount rate and the
future rate of growth in travel demand.

Lastly, Chapter 10, Impacts of Investment,
explores the impacts of alternative levels of
possible future investment on various
indicators of conditions and performance.

Analytical Tools

Applying an economic approach to
transportation investment modeling entails
analysis and comparison of benefits and costs.
Investments that yield benefits for which the
values exceed their costs increase societal
welfare and are thus considered “economically
efficient,” or “cost-beneficial.” The Highway
Economic Requirements System (HERS) was
first used in the production of the 1995 C&P
Report. The Transit Economic Requirements
Model (TERM) was introduced in the 1997
C&P Report, and the National Bridge
Investment Analysis System (NBIAS) was first
used in the 2002 C&P Report. Each of these
tools has subsequently undergone several
rounds of updates and refinements to expand
its accuracy and coverage.

As in any modeling process, simplifying
assumptions have been used to make analysis
practical and to report within the limitations of
available data. Each of the models used in
this report—HERS, NBIAS, and TERM—omits
various types of investment impacts from its
BCAs. To some extent, these omissions
reflect the national coverage of the models’
primary databases. Although consistent with
this report’s national focus, such broad
geographic coverage requires some sacrifice
of detail to stay within feasible budgets for
data collection.
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CHAPTER 7: Capital Investment Scenarios — Highways

This report presents a set of illustrative
20-year highway capital investment scenarios
based on simulations developed using HERS
and NBIAS, with scaling factors applied to
account for types of capital spending that are
not currently modeled. All scenario
investment levels are stated in constant
2016 dollars.

The Sustain Recent Spending scenario
assumes that annual capital spending is
sustained over the next 20 years at the
average level from 2012-2016

($106.9 billion), in constant-dollar terms. In
other words, spending would rise by exactly
the rate of inflation during that period. The
model results suggest that it would be
economically advantageous to slightly
increase the share of total capital spending
directed to system rehabilitation
(improvements to the physical condition of
existing infrastructure assets) from the recent
(2012-2016) 60.8 percent average to

62.2 percent ($66.5 billion per year) under
this scenario.

The Maintain Conditions and Performance
scenario seeks to identify the level of
investment needed to keep selected measures
of overall system conditions and performance
unchanged after 20 years. The average
annual investment level associated with this
scenario is $98.0 billion; this suggests that
sustaining spending at the 2012-2016
average level of $106.9 billion should result in
improved overall conditions and performance
in 2036 relative to 2016.

The Improve Conditions and Performance
scenario seeks to identify the level of
investment needed to implement all potential
investments estimated to be cost-beneficial.
The investment estimate includes projects off
the Federal-aid highway system and
enhancement projects regardless of whether
they are cost-beneficial, due to data
limitations. This scenario can be viewed as an
“investment ceiling,” above which it would not
be cost-beneficial to invest. Of the

$165.9 billion average annual investment level
under the Improve Conditions and
Performance scenario, $104.7 billion would be

directed toward system rehabilitation; this
portion is identified as the State of Good
Repair benchmark. This scenario also
includes $37.8 billion directed toward system
expansion and $23.5 billion for system
enhancement.

Highway Capital Investment Scenarios

$180 B System Rehabilitation

W System Expansion
mSystem Enhancement  BC522eH

$160

©
=
N
o

$120
$100
$80

$60

(Billions of 2016 Dollars)

$40

Average Annual Investmnet

$20

$0

Sustain Maintain Improve State of
Recent C&P C&P Good
Spending Repair

Sources: HERS and NBIAS.

Cumulative 20-year investment under the
Improve Conditions and Performance scenario
would total more than $3.3 trillion. This
includes an estimated $1.0 trillion

(30.5 percent), as of 2016, needed to address
an existing backlog of cost-beneficial highway
and bridge investments. The remainder
would address future highway and bridge
needs as they arise over the next 20 years.

Composition of 20-year Spending under the
Improve Conditions and Performance
Scenario, Backlog vs. Emerging Needs

m Backlog (Existing
Needs in 2016)

u Needs Arising
From 2017-2036

Costs are in
billions of 2016
dollars.

Source: HERS and NBIAS.



CHAPTER 7: Capital Investment Scenarios — Transit

Chapter 7 presents a reference benchmark
focused solely on preservation spending and
three transit investment scenarios covering
both preservation and expansion capital
spending, along with the impact of these
expenditures on asset conditions and future
ridership capacity.

SGR Benchmark: This benchmark depicts
the level of preservation expenditures
required to eliminate the SGR backlog over
20 years (by 2036). The benchmark does not
include investment in expansion assets.
Unlike the three scenarios, the benchmark is
not subject to a benefit-cost screen.

= Expenditures: An estimated $18.1 billion
in annual reinvestment is required to fully
eliminate the SGR backlog by 2036. This
is 42 percent higher than the actual 2016
reinvestment of $11.6 billion.

= Asset Conditions: Despite elimination of
the backlog, average asset conditions are
projected to decrease slightly from a 2016
rating of 3.0 to 2.9 in 2036.

Sustain 2016 Spending Scenario: Under
this scenario, 2016 spending on transit asset
preservation and expansion ($11.6 billion and
$7.2 billion, respectively) is sustained for the
next 20 years.

= Backlog: Given that the current rate of
capital reinvestment is insufficient to fully
address the replacement needs of the
existing stock of transit assets, the size of
that backlog is projected to decrease only
marginally from the current estimated
level of $105.1 billion to roughly
$102.3 billion by 2036.

®m  Asset Conditions: Under this scenario, the
average condition rating of physical assets
is expected to decline from 3.0 in 2016 to
2.7 in 2036 due in part to the ongoing
aging of rail systems built since 1980.

= Ridership: The $7.2 billion annual rate of
investment in expansion assets is
estimated to support a 1.7-percent annual
increase in ridership, or 0.2 percent above
the annual 1.5-percent rate of growth
experienced since 2001—potentially
resulting in decreased vehicle crowding.

Scenario Investment Summary

$20.0 H Preservation H Expansion
$18.0
[92]
T $16.0
8 $14.0
g $12.0
Qo $10.0
©  $8.0
2
5 $6.0
= $4.0
$2.0
$0.0
Sustain 2016 SGR Low- High-
Spending  Benchmark Growth Growth
Investment Scenario
18

16
14
12

m Existing Ridership  ®New Boardings

Sustain 2016 SGR Low- High-
Spending  Benchmark Growth Growth

Billions of Boardings
[
o

o N B OO ©

Investment Scenario

Source: TERM.

Low-Growth and High-Growth
Scenarios: These scenarios model the level
of investment required both to eliminate the
backlog by 2036 and to support ridership
growth within £0.3 percent of the 1.5-percent
average annual rate experienced since 2001.

= Preservation Expenditures: The
reinvestment need of the Low-Growth
scenario is $17.0 billion; the reinvestment
need of the High-Growth scenario is not
significantly higher, at $17.1 billion

= Ridership: The estimated annual rate of
expansion investment ranges from
$6.3 billion to $7.6 billion under the Low-
Growth and High-Growth scenarios
respectively. This range encompasses the
$6.7 billion expended on expansion in
2016. These investments support an
additional 2.9 to 4.5 billion annual
boardings by 2036.
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CHAPTER 8: Supplemental Analysis — Highways

1968 C&P Report

The C&P Report series dates back to the 1968
National Highway Needs Report. Looking
back to that report on the occasion of the
50th anniversary of the series sheds light on
what has changed over time and what
perennial challenges remain.

The 1968 edition was written during a period
of high travel growth and it underestimated
future growth for the 1965 to 1985 period. It
forecast that highway travel would grow by
2.7 percent annually to reach 1.5 trillion VMT
in 1985. The actual average annual growth
rate over this period was 3.5 percent,
resulting in 1.7 trillion VMT in 1985. The 1968
edition similarly underestimated the wide
adoption of motor vehicle ownership.

National motor vehicle registrations reached
172 million in 1985, higher than the forecast
144 million.

The 1968 edition projected capital spending
by all levels of government for the 1965 to
1972 period and estimated annual capital
investment needs for 1973 to 1985.

1968 C&P Forecasts Compared to Actual
Highway Capital Spending
140

120
100
80
60
40

Dollars

== F0orecast Spending 1965-72
20 e [-orecast Needs 1973-85

0

Billions of 2016 Constant

e Actual Spending
1965 1975 1985 1995 2005 2015

Sources: 1968 C&P Report; FHWA Construction Bid Price
Index and National Highway Construction Cost Index 2.0;
FHWA Bulletin: Highway Funding 2013-2016; Highway
Statistics, various years, Table HF-10A.

Converted to constant 2016 dollars, actual
spending averaged $83.3 billion per year from
1965 to 1972, aligning well with the forecast
($86.1 billion). During the 1973 to 1985
period, highway spending did not keep pace
with inflation, averaging only $56.9 billion in
constant 2016 dollars, well short of the

estimated investment needs for this period
($110.4 billion).

Although the investment needs presented in
the 1968 edition were determined by
engineering criteria alone, the report
referenced the importance of a broader
assessment of costs and benefits
(foreshadowing the benefit-cost modeling
approach used in more recent reports).
Needs in the 1968 edition were based on an
aggregation of State estimates of capital
investment needed to raise the highway
system to predetermined design standards
(such as lane width and number, maximum
grades, minimum curvature, and a capacity
adequate to accommodate the level of traffic
forecast for 20 years ahead). The 1968
Report notes that States were given only a
few months to prepare their needs estimates,
and they did not provide any measure of
monetized benefits derived from reduction in
accidents, gains in travel time and pavement
quality, or vehicle operation savings; these
factors are all considered in current C&P
reports.

24th Edition vs. Recent Editions

The 23rd C&P report estimated scenario
investment levels in 2014 dollars. Converting
these amounts to 2016 dollars facilitates more
direct comparisons to results from this 24th
C&P report. The annual investment level for
the Maintain Conditions and Performance
scenario and the Improve Conditions and
Performance scenario were 3.0 percent lower
and 23.8 percent higher, respectively, in this
24th C&P Report relative to inflation-adjusted
values based on the 23rd C&P Report. Among
the last 11 C&P reports, the gap between
base-year spending and the average annual
investment level for the primary “Improve”
and “Maintain” scenarios has varied, reaching
the highest level in the 2008 C&P Report
(121.9 percent and 34.2 percent,
respectively). The gap between the Improve
Conditions and Performance scenario and
base-year spending was 55.2 percent in this
24th edition. Base-year spending has been
higher than the Maintain Conditions and
Performance scenario since the 2013 edition.



CHAPTER 8: Supplemental Analysis — Transit

Chapter 8 analyzes assumptions underlying
the scenarios presented in Chapter 7, along
with implications of their outcomes.

Impact of scenario assumptions on asset
conditions. The Chapter 7 scenarios use
differing assumptions regarding the rate at
which assets are replaced, and that result in
different impacts on asset conditions.
Specifically, the Sustain Spending scenario
assumes a constant annual reinvestment rate
resulting in a steady change in asset
conditions from the current 2.96 average. In
contrast, the State of Good Repair (SGR)
benchmark and the Low-Growth and High-
Growth scenarios are fully unconstrained.
Here, all backlog needs are fully addressed in
the first year of the model run, resulting in a
spike in asset conditions. For the growth
scenarios, investment in expansion assets
ultimately results in average conditions above
the current level.

Scenario Impacts on Conditions
3.40

3.30
3.20
3.10

3.00
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Sustain Spending

curve is lower —»

2.80 - because assets past
their useful life are

not initially replaced.

National Average Condition Rating
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==f@== Sustain Spending === SGR Benchmark
==@== Starting Condition

Source: TERM.

Effect of new technologies on transit
investment needs. TERM does not consider
the impact of technological improvements on
reinvestment needs. These improvements
typically come at a higher cost, driving up the
cost of replacement and, in the absence of
additional funding, the size of the SGR
backlog. As an example, alternative fuel

propulsion buses add an additional cost, as
depicted in the following figure. This is just
one of many technological trends that could
affect transit reinvestment needs through
2036.

Impact of Technological Change on Backlog

$120 m Hybrid and Alternative Fuels Impact

I State of Good Repair Backlog

Source: TERM.
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Investment in expansion assets. Chapter
8 assesses the increase in transit assets
required to support the additional 2.8 to

4.0 billion annual boardings by 2036 projected
by the Low-Growth and High-Growth
scenarios. This increase includes:

= Fleet: 51,800 to 72,900 additional vehicles
(29- to 40-percent increase from 2016)

= Rail Guideway: 1,700 to 1,900 additional
route miles (12- to 14-percent increase)

m  Stations: 2,600 to 4,000 additional
stations (76- to 120-percent increase)

Growth Scenario Investment in Stations
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Note: Data through 2016 are actual; data after 2016 are
estimated based on trends.

Source: TERM.
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CHAPTER 9: Sensitivity Analysis — Highways

Sound practice in modeling includes analyzing
the sensitivity of key results to changes in
assumptions. This section analyzes how
changing key assumptions regarding the value
of travel time savings, the discount rate, and
traffic growth projections would affect the
investment levels for two of the future capital
investment scenarios presented in Chapter 7.

The Improve Conditions and Performance
scenario is highly sensitive to the real discount
rate, a value used in benefit-cost analyses to
scale down benefits and costs arising later in
the future relative to those arising sooner.
Substituting a 3-percent discount rate for the
7-percent discount rate assumed in the
baseline would increase its average annual
investment requirements by 16.5 percent
(from $165.9 billion to $193.2 billion). The
Maintain Conditions and Performance scenario
would be reduced by 2.8 percent assuming a
3-percent discount rate. Substituting in a 10-
percent discount rate would reduce the
Improve scenario by 12.0 percent and
increase the Maintain scenario by 0.6 percent.

Sensitivity of Highway Scenarios to
Alternative Assumptions, Percent Change in
Investment Levels from Baseline

0,
Higher 2.4%
Value of Time 22%  'mPercént Change
Lower Value 3.8% Ismprovg cap
cenario
of Time 4.2%
m Percent Change
Maintain C&P
Scenario
Faster Growth 2.1%
in VMT 1.9%
Slower Growth -8.1%
in VMT 7.2%
3% 16.5%

Discount Rate -2.8% .
10% -12.0%
Discount Rate I 0.6%
-10% 5% 0% 5% 10% 15% 20%

Sources: Highway Economic Requirements System;
National Bridge Investment Analysis System.

The overall impact of different estimates of

growth in VMT was similar for both scenarios.
Applying a forecast of 1.3-percent growth per
year (linked to an optimistic economic growth

forecast), instead of 1.2 percent, increases
the Improve Conditions and Performance
scenario funding level by 2.1 percent and the
Maintain Conditions and Performance scenario
by 1.9 percent. Applying a forecast of
0.9-percent growth in VMT per year (linked to
a pessimistic economic growth forecast)
reduces the Improve scenario by 8.1 percent
and the Maintain scenario by 7.2 percent.

Different assumptions about the value of time
have similar effects on both the Improve
Conditions and Performance scenario and the
Maintain Conditions and Performance
scenario. Assuming lower values of time for
personal travel (35 percent of median hourly
household income instead of 50 percent)
reduces the average annual investment level
for the Improve scenario by 3.8 percent and
for the Maintain scenario by 4.2 percent.
Conversely, assuming higher values of time
for personal travel (60 percent of median
hourly household income) increases the
average annual investment level for the
Improve scenario by 2.4 percent and for the
Maintain scenario by 2.2 percent.

Impact of Alternative Assumptions on
Highway Scenario Investment Levels

mBaseline = | ower Value of Time
mHigher Value of Time m Slower Growth in VMT

m Faster Growth in VMT Higher Discount Rate of 10%
m | ower Discount Rate of 3%
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Scenario
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Sources: Highway Economic Requirements System;
National Bridge Investment Analysis System.



CHAPTER 9: Sensitivity Analysis — Transit

TERM relies on several key input parameters,
variations of which can significantly influence
the model’s projected investment needs and

backlog estimates.

Alternative Replacement Thresholds

TERM uses a “replacement threshold” to
specify the condition at which aging assets
are replaced. The benchmark threshold value
is 2.5 on a scale of 1 to 5. A 0.5-point change
in the threshold yields a roughly £30-percent
change in replacement investment needs for
the SGR benchmark. The same change in
threshold results in approximately
+18-percent change in replacement
investment needs for the Low-Growth and
High-Growth scenarios.

Sensitivity to Replacement Threshold

m High-Growth Scenario
mSGR Benchmark
Very Early Asset

Replacement
(3.00)

m Low-Growth Scenario

Replace Assets
Earlier (2.75)

Baseline (2.50)

Replace Assets
Later (2.25)

Replacement Condition Threshold

Very Late Asset
Replacement
(2.00)

$

o

$10 $20 $30

Source: TERM.

Increase in Capital Costs Impact

The sensitivity of estimated scenario
investment needs to changes in capital costs
is dependent on whether TERM’s benefit-cost
test is applied for that scenario. Under the
Low-Growth and High-Growth scenarios, both
of which apply the test, a 25-percent increase
in asset costs yields 20.3-percent to
18.5-percent increases in needs, as the cost

! Although the analyses performed elsewhere in this report used a
value of time of $12.80, the most recent value of time as stated by
DOT is $13.60. This discrepancy in time valuation translates to a less
than 1-percent difference in TERM’s estimates of 20-year transit

increase forces some reinvestment actions to
fail the benefit-cost test.

Value of Time

The per-hour value of travel time for transit
riders is a key model input, and a key driver of
total investment benefits. The current hourly
rate based on U.S. Department of
Transportation guidance is $13.60.1 Increasing
this rate results in greater benefits, allowing
more projects to pass the benefit-cost test,
leading to higher needs estimates. Decreasing
the rate has the opposite effect. Doubling the
rate (to $27.20) results in increases of

6.0 percent in needs for both the Low-Growth
and High-Growth scenarios. Reducing the rate
by half (to $6.80) results in decreases of

12 percent and 13 percent, respectively.

Sensitivity to Value of Time

B High-Growth Scenario B Low-Growth Scenario

Increase by
100% ($27.20)

Baseline

Reduce by
50% ($6.80)

Value of Time Rate Change

$0 $5 $10 $15 $20 $25 $30
Transit Investment Estimates
(Billions of 2016 Dollars)

Source: TERM.

Impact of Discount Rate

TERM'’s benefit-cost test is sensitive to the
discount rate used to calculate the present
value of investment costs and benefits.
TERM'’s analysis uses a rate of 7.0 percent in
accordance with Office of Management and
Budget guidance. The analysis using a rate of
3 percent (57 percent smaller) leads to an
increase of 1.2 percent in investment needs in
the High-Growth scenario, and a 0.9-percent
increase in the Low-Growth scenario.

reinvestment needs for those scenarios that employ TERM's benefit-
cost analysis.

Source: DOT, Revised Departmental Guidance on Valuation of Travel
Time in Economic Analysis.
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CHAPTER 10: Impacts of Investment — Highways

Of the $165.9 billion average annual
investment level for all public roads under the
Improve Conditions and Performance scenario
presented in Chapter 7, 15.1 percent

($25.1 billion) was derived from NBIAS
estimates of rehabilitation and replacement
needs for all bridges. HERS evaluates needs
on Federal-aid highways associated with
pavement resurfacing or reconstruction and
widening, including those associated with
bridges; 55.2 percent ($91.7 billion) of this
scenario was derived from HERS. The
remaining 29.7 percent was nhonmodeled; this
includes estimates for system enhancements
on all public roads plus pavement resurfacing
or reconstruction and widening not on
Federal-aid highways. Nonmodeled spending
was scaled so that its share of the total
scenario investment level would match its
share of recent (2012 to 2016) spending.

Sustaining NBIAS-modeled investment at
$15.4 billion (the portion of recent spending
directed toward implementation types
modeled in NBIAS) in constant-dollar terms
over 20 years is projected to result in deck
area-weighted bridge conditions of

57.2 percent good, 38.3 percent fair, and
4.5 percent poor. Increasing annual
investment to $25.1 billion would increase the
deck area-weighted share rated as good to
57.6 percent and reduce the share rated as
poor to 0.7 percent.

Projected Impact of Future Investment
Levels on 2036 Bridge Condition Indicators
for All Bridges
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Percent of Deck Area on
Bridges

Average Annual Investment Modeled in NBIAS

(Billions of Dollars)
Source: NBIAS.

Sustaining HERS-modeled investment at

$59.8 billion (the portion of recent spending
directed toward improvement types modeled in
HERS) in constant-dollar terms over 20 years is
projected to result in 50.9 percent of VMT in
2036 occurring on Federal-aid highway
pavements with good ride quality, 36.9 percent
on pavements with fair ride quality, and 12.3
percent on pavements with poor ride quality.
Increasing annual investment to $91.7 billion
would increase the VMT-weighted share rated
as good to 61.7 percent and reduce the share
rated as poor to 6.2 percent.

Projected Impact of Alternative Investment
Levels on 2036 Pavement Ride Quality
Indicators for Federal-aid Highways

e (5000 === g/ e Po0or
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Average Annual Investment Modeled in HERS
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Source: HERS.

Other projected impacts of investing at the
Improve scenario level include reducing VMT-
weighted average pavement roughness on
Federal-aid highways by 15.4 percent in 2036
relative to 2016 and reducing average delay
per VMT by 28.8 percent. Average total user
costs (including travel time costs, vehicle
operating costs, and crash costs) are projected
to decrease by 4.8 percent, from $1.355 per
VMT in 2016 to $1.289 per VMT in 2036.

HERS computes the average benefit-cost ratio
over 20 years for the HERS-modeled portion
of the Improve scenario to be 2.15,
suggesting that total benefits would be more
than double the total capital costs associated
with this scenario.



CHAPTER 10: Impacts of Investment — Transit

The current level of investment in transit
asset preservation is insufficient to
materially reduce the size of the SGR
backlog. Assuming preservation
expenditures are sustained at the 2016 level
($11.6 billion annually), the State of Good
Repair (SGR) backlog is projected to decline
marginally from $105.1 billion to $102.3 billion
by 2036. Based on current estimates,

$18.9 billion in annual investment is required
to fully eliminate the SGR backlog in 20 years
(by 2036).

Investment Funding Scenarios

$20.0
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E 2 $16.0
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>0
S0 %120
—
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Current Recent Backlog in 20
Backlog Spending Years

Investment Funding Scenario

Source: TERM.

A much higher rate of reinvestment is
required to maintain the current average
condition rating of all transit assets
nationwide than is required to maintain
the size of the current SGR backlog. If
the current rate of reinvestment is sustained
at the recent 5-year average ($11.6 billion),
overall average asset conditions are projected
to decline from a condition rating of 3.0 in
2016 to 2.7 by 2036 (near the upper bound of
the "marginal” range). Much of this decline is
due to the ongoing aging of newer rail
systems developed within the last 20- to 30-
year period. In contrast, annual preservation
expenditures of $18.9 billion are required to
sustain an overall average condition rating of
2.9, with higher rates of annual investment
required to attain significant improvements in
overall asset conditions.

The 2016 level of expansion investment
supports ridership growth that is
marginally above the historical rate.
Investment in transit expansion investments
was $7.2 billion in 2016. If maintained into
the future, this annual investment amount is
estimated to support roughly 1.7 percent in
annual ridership growth, which is above the
1.5 percent average rate experienced

since 2001.

Assuming this trend continues, the limited
overinvestment could result in a decrease in
vehicle occupancy rates through 2036, with
reduced vehicle crowding and dwell times.
Expenditures in 2016 are within the

$6.2 billion to $7.6 billion range covered by
the Low-Growth and High-Growth scenarios
(supporting ridership growth rates of 1.3 to
1.8 percent).

Growth Scenarios: Expansion Expenditures
vs. Increase in Annual Boardings
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Annual Expansion Expenditures
(Billions of 2016 Dollars)

Source: TERM.

Introducing a cost-effectiveness
prioritization criterion reduces the
projected size of the backlog in model
run year 20. Introduction of the cost-
effectiveness criterion, defined as an asset’s
reinvestment cost divided by the number of
riders benefiting from the investment, results
in @ more cost-efficient selection of
investments that reduces the rate of backlog
growth.
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PART IlI: Freight

Pursuant to the Fixing America’s Surface
Transportation (FAST) Act of 2015, the
Federal Highway Administration (FHWA)
prepared this section to serve as the second
edition of the biennial report on the conditions
and performance of the National Highway
Freight Network (NHFN), referred to hereafter
as the Highway Freight C&P Report to
Congress.

The FAST Act required FHWA to establish an
NHFN to strategically direct Federal resources
and policies toward improved performance of
that network. The NHFN is composed of four
component subsystems: the Primary Highway
Freight System (PHFS), other Interstate
portions not on the PHFS, Critical Rural
Freight Corridors (CRFCs), and Critical Urban
Freight Corridors (CUFCs).

The Nation'’s freight transportation system—a
complex network of millions of miles of public
roads, railways, navigable waterways,
pipelines, and airways—is an extraordinary
asset to our wellbeing and our country’s
economic health. Significant investments,
however, are required to sustain the
conditions and performance of that system
and accommodate expected growing demand.
In analyzing the NHFN conditions and
performance, this section supports improved
freight decision-making.

This edition includes many of the same NHFN
conditions and performance indicators
reported in the previous edition. It also
updates the analysis to 2016 (primary data
sources are the Highway Performance
Monitoring System and the National Bridge
Inventory, although additional sources with
dates other than 2016 are used).

This edition includes several new conditions
and performance indicators and analyses:

= NHFN pavement condition: overall
ride quality, individual pavement
distresses, and overall ride quality by
roadway functional class; and

= NHFN bridges: overall condition rating
and condition rating by roadway
functional class.

Notably, this edition includes CRFCs/CUFCs
(submitted as of May 1, 2018) as part of the
NHFN conditions and performance analysis.
The CRFCs/CUFCs had not yet been designated
when the first edition was developed.

As of May 1, 2018, the NHFN consists of an
estimated 54,310 miles, including 41,308
miles of Interstate and 9,541 miles of non-
Interstate roads. The CRFCs and CUFCs
represent a total of 3,461 miles (about six
percent) of this total NHFN mileage. More
recent data show that, as of April 2021, the
NHFN had grown to 57,943 miles, of which
CRFCs/CUFCs represented 6,720 miles (about
12 percent of the total).

This edition provides:

= An overview of the freight transportation
network;

= An examination of trends that characterize
freight movement on the NHFN;

= An analysis for NHFN conditions and
performance indicators; and

® A series of “spotlight topics,” which are
initiatives or issues that affect freight
transportation management and provide
context for understanding NHFN
conditions and performance analysis.

Between 2014 and 2016, NHFN pavement and
bridge condition largely stayed the same.
Many portions of the NHFN experience
congestion. Between 2011 and 2016, travel
reliability decreased for the majority

(72 percent) of the Nation’s top 25 domestic
freight corridors. Average travel speeds
slightly increased or remained the same for
just over half (52 percent) of these corridors.

The first edition of the Highway Freight C&P
Report to Congress (included as Part III of the
23rd C&P Report) provided a baseline
understanding of NHFN conditions and
performance. This edition improves this
baseline by including additional indicators and
examining new data not previously available.
Furthermore, this edition benefitted from the
implementation of data improvements
identified in the previous edition.
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CHAPTER 11: Rural America — Highways

Rural communities provide most of the
Nation’s food and energy and encompass
more than 70 percent of the Nation’s
roadways. Although the rural population has
declined overall during the last quarter
century, rural areas have experienced rising
net population growth since 2011.

Rural America is diverse: some areas are
commuting sheds for large metropolitan
areas, others are remote communities with
limited access to major cities; some thrive on
agriculture or mining, others rely on tourism
or manufacturing. Rural area transportation
must provide the means to access
employment, education, and goods and
services while also providing connections to
other communities and commerce.

Rural Economics

The economy in rural counties is not entirely
dependent on agriculture or manufacturing:
in fact, the largest segment of the workforce
is employed in professional, managerial, or
technical occupations.

Rural Employment by Type of Industry
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Source: U.S. Census Bureau, American Community Survey,
2011-2015, 5-year estimates
(http://www.census.gov/programs-surveys/acs/).

Due to the longer distances traveled in rural
areas, rural households on average spend
more on transportation than their urban
counterparts.

Transportation is the second largest
household expenditure category after
housing, and in 2017 rural households
devoted almost 20 percent of their total
budget to transport, four percentage points
more than urban households.

Modal Availability and Travel Behavior

Travel patterns for urban and rural households
are distinctly different, with options varying by
geography, population size, and density.
Households in high-density areas typically have
fewer vehicles and are more likely to use public
transit, rideshare, bikeshare, and pedestrian
facilities, which are costly to operate in less-
dense areas such as suburbs, small towns, and
rural communities, resulting in a dependency
on personal vehicles.

According to the 2017 National Household
Travel Survey, rural households account for
24 percent of all passenger vehicle miles
traveled (VMT), with an average annual
household VMT of 24,465—about 50 percent
higher than that of urban households.

The proportion of Americans with access to
broadband internet continues to increase,
creating an alternative to travel for
employment, education, entertainment, and
the purchase of goods and services.

Freight Movement in Rural Areas

Although rural transportation is an important
resource for people living in rural areas, it is
also an important asset for the movement of
goods. Trucks continue to move the bulk of
freight in the United States, and over half of
all truck VMT occurs on rural roads. In 2018,
combination trucks on rural roads logged
95.13 billion VMT for goods movement,
significantly more than the 89.04 billion VMT
by combination trucks in urban areas.
Maintaining the condition of rural roadways
and bridges is critical to the safe, secure, and
efficient transport of freight by trucks.



CHAPTER 11: Rural America — Transit

In 2018, rural transit in the United States
accounted for 55 percent of transit agencies,
14 percent of the National fleet, 10 percent of
revenue vehicle miles, and 1.3 percent of
unlinked trips.

Bus and demand response are the most
common modes of rural transit and account
for more than 95 percent of total service
supply and consumed.

There were 1,301 rural transit systems that
reported to the NTD in 2018, of which 1,167
were rural agencies and 134 were Tribes. In
addition, X systems in urbanized areas also
served rural areas.

Of the 1,167 rural agencies reporting to NTD,
718 were located in urban clusters and 395
were in Census-designated rural areas; the
remaining 54 could not be geocoded.

The State with the largest number of systems
in 2018 was Georgia, with 79 systems,
followed by Kansas with 77. The number of
systems by State is not necessarily driven only
by demand, but also by local decisions.

Number of Systems by State

Bus and demand response systems serve
distinct markets. Bus ridership is driven by
the demand for recreational destinations
during winter and summer months, such as
ski resorts, National and state parks, beaches,
and others. Service is seasonal and
concentrated around destinations.

Demand response systems, which provide
service to persons with disabilities and other
conditions, are offered in all urban and rural
areas of the country.

Rural Systems by State/Territory, 2018
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Operating Funding

In 2018, public funds of $1.4 billion were
spent in rural transit operations. Of this
amount, Federal funding provided $474.0
million or 33 percent of total funding.

Operating Funding Sources, 2018
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Source: National Transit Database, 2018.

Capital Funding

Capital funding in 2018 was $229.0 million, of
which Federal sources accounted for 66 percent.

Capital Funding Sources, 2018
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CHAPTER 12: Transformative Technologies — Highways

Trends of the past decade in technology and
innovation are reshaping our options in
surface transportation.

Information Technology

Smartphone technology has spurred the
creation of countless “on-the-go” traveler
mobile apps that offer travelers and service
providers key information such as work zone,
traffic incident, and inclement road weather
locations, as well as predicted travel times,
cost of travel, alternative routes, and parking
availability.

Traveler information has evolved at a rapid
rate over the past decade and is expected to
continue evolving as the public becomes
increasingly dependent on real-time, easily
accessible information.

Innovation in Transportation Services

Recent technology innovations have expanded
beyond traditional transportation and
ownership models of personal vehicles,
transit, walking, biking, and taxis. Through
innovations in transportation, service travelers
can request a ride (ride hailing); access a
shared car, bicycle, or scooter for a short trip
(micromobility); ride a private shuttle on
demand; and have groceries, packages, or
take-out food delivered, all using internet-
enabled smartphones and tablets.

Since 2010, the proportion of Americans with
access to broadband internet has increased
from about 74.5 percent to 93.5 percent, and
one-third of workers now say they can work
from home, making broadband an emerging
trend as a travel alternative.

Emerging Trends

In addition to the deployment of
micromobility and the widespread use of
broadband, testing of vehicle automation and
the use of drones have become
commonplace in the transportation sector,
providing new opportunities and challenges

for improved transportation safety,
accessibility, and mobility.

Supported by advances in artificial
intelligence, rapid progress is being made in
automated vehicle development and
deployment. Automation is categorized in six
levels: from Level 0, which has no
automation, to Level 5, which is fully
automated. Levels 1 and 2 control some
aspects of steering, braking, or acceleration
(e.g., adaptive cruise control or parallel
parking assist), and currently operate on
public roadways. Level 3, 4, and 5
technologies are still in development and are
being tested on public roads.

Infrastructure and Technology

Infrastructure and technology, often via
intelligent transportation systems, improve
transportation safety and mobility through the
integration of advanced communications
technologies for payment systems (user fees
and tolls), connected vehicles, construction
work zones, and traffic incident response.

Modern communication technology is
becoming more embedded within vehicles or
roadway infrastructure, allowing for
continuous communication and data exchange
between individual vehicles or between
vehicles and infrastructure. Connected
vehicle applications include safety, navigation,
and diagnostics, which could reduce crash
rates, increase transportation options, and
reduce travel times.

Work zones play a key role in maintaining and
upgrading the Nation's roadways, but often
create a combination of factors resulting in
crashes, injuries, and fatalities.
Transportation agencies across the country
are using technology to keep transportation
workers safe and make travel through and
around work zones safer and more efficient.
This includes efforts toward creating universal
access to data on work zone activity.
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FTA’s research mission is to advance public
transportation by accelerating innovation that
improves peoples’ mobility, enhances public
transportation operations, and ensures
everyone's safety.

In recent years, FTA has invested more than
$40 million in grants for programs such as
Mobility on Demand, Integrated Mobility
Innovation, and Accelerating Innovative
Mobility. Through these grants, transit
agencies across the United States are
experimenting and demonstrating new
technologies and approaches that integrate
public and private mobility services to
increase service hours, geographic coverage,
and accessibility.

Public transportation is one of the safest
modes of travel. However, certain types of
safety events continue to pose challenges,
such as bus collisions at intersections with
vehicles and pedestrians, track worker injuries
and fatalities, and suicides at rail stations.
FTA is addressing these issues by investing in
new technologies to enhance vehicle
components, collision avoidance, and worker
communication and alerts.

FTA’s research and demonstration projects
use technology to enhance public
transportation operations across all aspects of
system services, from the design of buses to
the maintenance and management of
important transit assets and ensuring a state
of good repair. Key areas of focus include
enhancing public transit operational
effectiveness and efficiency through new
technologies such as unmanned aerial
systems, artificial intelligence, and robotics.
FTA is also exploring new energy technologies
and innovative bus designs in partnership with
the Department of Energy.

Over the next decade, emergent technologies
such as artificial intelligence, machine
learning, and autonomous vehicles will
continue to provide transit agencies with
opportunities to improve their infrastructure
and operations. As more data become
available and accessible through applications,
travelers can make informed decisions about
ride sources and agencies can optimize travel

through transit routing and scheduling.
Strategies to improve data governance,
standardization, and interoperability are
increasingly important as the transit industry
operates in a more data-driven environment.

Infrastructure Technology Categories
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Tomorrow's public transportation may look
very different from today’s, as transit agencies
transform themselves and their operations to
meet the changing needs and expectations of
their customers. Emerging technologies
provide the fuel for this transformation.
Whether disruptive or complementary,
technology is the yin to new transportation
modes’ yang.
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Moving a Nation

PART I

1
N

Introduction

Part I of this 24th C&P Report includes six chapters, each of which describes the current system
from a different perspective:

= Chapter 1, System Assets, describes the existing extent of the highways, bridges, and transit
systems. Highway and bridge data are presented for system subsets based on functional
classification and Federal system designation, whereas transit data are presented for different
types of modes and assets.

= Chapter 2, Funding, provides detailed data on the revenue collected and expended by different
levels of governments to fund transportation construction and operations throughout the United
States. The chapter also explores alternative financing and delivery of transportation projects.

= Chapter 3, Travel Behavior, analyzes travel patterns associated with various household
characteristics. The chapter also discusses internet- or phone- based mobility solutions.

= Chapter 4, Mobility and Access, covers highway congestion and reliability in the Nation’s
urban areas, the economic costs of congestion, and active transportation and access to
destinations for all users. The transit section explores ridership, average speed, vehicle
utilization, and maintenance reliability.

= Chapter 5, Safety, presents national-level statistics on highway safety performance, focusing on
the most common roadway factors that contribute to roadway fatalities and injuries. The transit
section summarizes safety and security data by mode and type of transit service.

= Chapter 6, Infrastructure Conditions, presents data on the current physical conditions of the
Nation’s highways, bridges, and transit assets.

Transportation Performance Management

A recurring theme in Part I of the C&P Report is the impact of changes under the Fixing America's
Surface Transportation (FAST) Act pertaining to Transportation Performance Management (TPM).

What Is Transportation Performance Management?

The Federal Highway Administration (FHWA) defines TPM as a strategic approach that uses system
information to make investment and policy decisions that contribute to national performance goals.
FHWA works with States and metropolitan planning organizations to transition toward and
implement a performance-based approach to carrying out the Federal-aid Highway Program. This
transition supports both FAST Act and Moving Ahead for Progress in the 21st Century (MAP-21)
legislation, which integrate performance into many Federal transportation programs.

TPM, systematically applied in a regular ongoing process:

= Provides key information to help decision makers, enabling them to understand the
consequences of investment decisions across multiple markets;

= Improves communications among decision makers, stakeholders, and the traveling public; and

®  Ensures targets and measures are developed in cooperative partnerships and are based on data
and objective information.

National Goals — Federal-aid Highway Program

The FAST Act continues MAP-21's highway program transition to a performance- and outcome-
based program. States will invest resources in projects that collectively will make progress toward
national goals. FHWA is collaborating with State and local agencies across the country to focus on
the national goals established, regardless of resource limitations.



Among the national performance goals specified in 23 United States Code § 150(b) for the Federal-
aid Highway Program are:

Safety — To achieve a significant reduction in traffic fatalities and serious injuries on all public
roads;

Infrastructure Condition — To maintain the highway infrastructure asset system in a state of
good repair;

Congestion Reduction — To achieve a significant reduction in congestion on the National
Highway System;

System Reliability — To improve the efficiency of the surface transportation system;

Freight Movement and Economic Vitality — To improve the National Highway Freight
Network, strengthen the ability of rural communities to access national and international trade
markets, and support regional economic development;

Environmental Sustainability — To enhance the performance of the transportation system
while protecting and enhancing the natural environment; and

Reduced Project Delivery Delays — To reduce project costs, promote jobs and the economy,
and expedite the movement of people and goods by accelerating project completion through
eliminating delays in the project development and delivery process, including reducing
regulatory burdens and improving agencies’ work practices.

Transportation Performance Management Elements

FHWA has organized the performance-related provisions within MAP-21 into six TPM
elements to more effectively communicate the efforts made to implement these requirements.
These six TPM elements are listed below. Additional details are available at
https://www.fhwa.dot.gov/tpm/about/how.cfm

National Goals Congressionally established goals or program purpose to focus the Federal-aid Highway
Program into specific areas of performance

Measures FHWA-established measures to assess performance/condition in carrying out performance-
based Federal-aid highway programs

Targets Targets established by Federal-aid highway funding recipients for the measures to document
future performance expectations

Plans Development of strategic and tactical plans by Federal funding recipients to identify strategies
and investments that address performance needs

Reports Development of reports by Federal funding recipients that document progress toward target
achievement, including the effectiveness of Federal-aid highway investments

Accountability and FHWA-developed requirements for Federal funding recipients to use to achieve or make
Transparency significant progress toward targets

Implementation of MAP-21/FAST Act Performance Requirements

FHWA has finalized six related rulemakings to implement the TPM framework established by MAP-21

and the FAST Act:

A Final Rule on Statewide and Metropolitan/Non-metropolitan Transportation
Planning implements a performance-based planning process at the State and metropolitan
levels. The Final Rule defines coordination in the selection of targets, linking planning and
programming to performance targets.

A Final Rule for Safety Performance Management Measures (PM-1) establishes five
safety performance measures to assess fatalities and serious injuries on all public roads, a
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process to assess progress toward meeting safety targets, and a national definition for
reporting serious injuries.

= A Final Rule for the Highway Safety Improvement Program (HSIP) integrates performance
measures, targets, and reporting requirements into the HSIP. The Final Rule contains three
major policy changes: Strategic Highway Safety Plan Updates, HSIP Report Content and
Schedule, and the Subset of the Model Inventory of Roadway Elements.

= A Final Rule for Pavement and Bridge Performance Measures (PM-2) defines pavement
and bridge condition performance measures and minimum condition standards, along with
target establishment, progress assessment, and reporting requirements.

= A Final Rule for an Asset Management Plan defines the contents and development process
for an asset management plan. The Final Rule also defines minimum standards for pavement
and bridge management systems.

= A Final Rule for System Performance Measures (PM-3) defines performance measures to
assess performance of the Interstate System, non-Interstate National Highway System, freight
movement on the Interstate System, CMAQ traffic congestion, and on-road mobile emissions.

The Safety PM Final Rule (PM-1) has been implemented where States set their first round of safety
performance targets in their 2017 HSIP Reports. The State Safety Performance Targets microsite
(https://safety.fhwa.dot.gov/hsip/spm/state_safety_targets/) provides a glimpse into each State’s
safety performance targets by displaying historical data alongside its safety performance targets and
includes information on how States set their targets. States set their first round of PM-2 and PM-3
targets in their 2018 State Biennial Performance Report on October 1, 2018.

Beginning with the 2018 reporting year, all 50 State DOTSs, the District of Columbia, and Puerto Rico
reported performance data and targets for each of the 17 performance measures. The first full set
of performance data submitted to the FHWA is available online at the State Performance Dashboard
and Reports website.2 The States’ performance targets represent an important step in the
integration of performance management in transportation investment decisions. State DOTs and
MPOs worked together to set data-informed targets, and are accountable for managing performance
to make progress toward the targets they set. Now, State DOTs can benchmark their performance
among peer agencies because they have access to consistent data. Also, FHWA can uniformly track
performance data and tell a national story. This is a critical step in a long-term effort to better
manage the performance of the Nation’s highways.

2 https://www.fhwa.dot.gov/tpm/reporting/state/index.cfm


https://safety.fhwa.dot.gov/hsip/spm/state_safety_targets/
http://www.fhwa.dot.gov/tpm/reporting/state/index.cfm
http://www.fhwa.dot.gov/tpm/reporting/state/index.cfm
https://www.fhwa.dot.gov/tpm/reporting/state/index.cfm

Summary of MAP-21/FAST Act Performance Measures

Measure Area

Safety?

National Performance Management
Measures to Assess Highway Safety
Rule Effective Date: April 14, 2016
Regulatory Part: 23 CFR 490
(Subparts A, B)

Pavement and Bridge Condition?

National Performance Management
Measures to Assess Pavement
Condition

Rule Effective Date: May 20, 2017
Regulatory Part: 23 CFR 490
(Subparts A, C)

National Performance Management
Measures to Assess Bridge Condition
Rule Effective Date: May 20, 2017
Regulatory Part: 23 CFR 490
(Subparts A, D)

System Performance and Freight®
Performance of the National Highway
System (NHS)

Rule Effective Date: May 20, 2017
Regulatory Part: 23 CFR 490
(Subparts A, E)

Freight Movement on the Interstate
System

Rule Effective Date: May 20, 2017
Regulatory Part: 23 CFR 490
(Subparts A, F)

CMAQ Program*

Measures for Assessing the CMAQ
Program — Traffic Congestion

Rule Effective Date: May 20, 2017
Regulatory Part: 23 CFR 490
(Subparts A, G)

Measures for Assessing the CMAQ
Program — On-road Mobile Source
Emissions

Rule Effective Date: May 20, 2017
Regulatory Part: 23 CFR 490
(Subparts A, H)

1 Each performance measure is based on a 5-year rolling average. These measures contribute to assessing the HSIP.

Performance Measures

Number of fatalities

Rate of fatalities per 100 million vehicle miles traveled (VMT)
Number of serious injuries

Rate of serious injuries per 100 million VMT

Number of nonmotorized fatalities and nonmotorized serious injuries

Percentage of pavements of the Interstate System in Good condition
Percentage of pavements of the Interstate System in Poor condition

Percentage of pavements of the non-Interstate NHS in Good
condition

Percentage of pavements of the non-Interstate NHS in Poor condition

Percentage of NHS bridges classified as in Good condition
Percentage of NHS bridges classified as in Poor condition

Interstate Travel Time Reliability Measure: Percentage of person-
miles traveled on the Interstate that are reliable

Non-Interstate Travel Time Reliability Measure: Percentage of
person-miles traveled on the non-Interstate NHS that are reliable

Freight Reliability Measure: Truck Travel Time Reliability Index

PHED Measure: Annual hours of peak hour excessive delay
(PHED) per capita

Non-SOV Travel Measure: Percentage of non-single occupancy
vehicle (SOV) travel

Emissions Measure: Total Emission Reductions

2 These measures contribute to assessing the National Highway Performance Program (NHPP).
3 These measures contribute to assessing the NHPP and National Highway Freight Program (NHFP).
4 These measures contribute to assessing the CMAQ Improvement Program.
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Additional Performance Management-related Rules

TPM-related Rules Rule Effective Regulatory Requirements
Date Part

Highway Safety Improvement April 14, 2016 23 CFR 924
Program (HSIP)
Statewide and Non-metropolitan June 27, 2016 23 CFR 450
Planning; Metropolitan Planning and

49 CFR 613

Highway Asset Management Plans October 2, 2017 23 CFR 515
for National Highway System (NHS)

Integrates performance measures,
targets, and reporting into HSIP

Defines coordination for target
selection and performance-based
planning and programming

Defines the Asset Management Plan,
as well as minimum standards
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System Assets — Highways

The Nation’s extensive network of roadways and
bridges facilitates movement of people and goods,
promotes the growth of the American economy,
affords access to national and international markets,
and supports national defense by providing the
means for rapid deployment of military forces and
their support systems.

A public road is defined as a road or street under
the jurisdiction of and maintained by a public
authority and open to public travel. Although most
public roads carry a mix of vehicular users and non-

vehicular uses, this section focuses on vehicular use.

Chapter 3 includes information on a broader range
of transportation modes. (See Chapter 11 of the
23rd C&P Report for more detailed information on
pedestrian and bicycle transportation.)

Road statistics reported in this section draw on data
collected from States through the Highway
Performance Monitoring System (HPMS). The terms
highways, roadways, and roads are generally used
interchangeably in this section and elsewhere in the
report. The mileage data presented in this section
do not reflect turn lanes, bike paths, pedestrian
walkways, and alleys.

Route mileage measures road distances from one
point to another, whereas lane mileage accounts for
the number of lanes in operation—thus accounting
for travel in both directions. VMT measures the
distance traveled by motorized vehicles of all kinds
on the Nation’s road network over the course of a
year. Person miles traveled weights travel by the
number of occupants in a vehicle. (Note that data
on passenger miles traveled presented in the transit
sections of this report do not include the drivers of
transit vehicles; data on person miles traveled
presented in this section include both drivers and
passengers for all motorized vehicles).

Bridge statistics reported in this section draw on
data collected from States through the National

Bridge Inventory (NBI). This information details
physical characteristics, traffic loads, and the

KEY TAKEAWAYS

The nation’s highway assets included

4.1 million miles of public roadways (route
miles) and 8.7 million lane miles in 2016.
Considering motorized vehicles only, these
roads carried 3.2 trillion miles of vehicular
travel and 4.8 trillion miles of person travel
in 2016.

Federal-aid highways are a subset of public
roads eligible for Federal-aid highway
assistance. These include 24.7 percent of
route miles, which carried 84.9 percent of
vehicle miles traveled (VMT) in 2016.

The National Highway System (NHS), a
subset of Federal-aid highways, included
5.3 percent of the nation’s route miles and
carried 54.8 percent of VMT in 2016. The
NHS carried 73.6 percent of VMT by
combination trucks.

The Interstate System, a subset of the NHS,
constituted just 1.2 percent of route miles
but carried 25.4 percent of the Nation’s VMT

in 2016.

Local governmental agencies own

79.1 percent of the Nation’s route miles,
which carry 26.1 percent of VMT. State
governments own 16.9 percent of route
miles, which carry 73.6 percent of VMT.

Local governments own 49.9 percent of the
Nation’s bridges, but these include only
22.3 percent of total bridge deck area and
carry only 12.3 percent of bridge traffic.
State governments own 48.2 percent of
bridges, which include 76.6 percent of total
bridge deck area and carry 87.3 percent of
bridge traffic.

The number of lane miles on the Nation’s
roadways increased by almost 3.0 percent
between 2006 and 2016.

Total bridge deck area increased hy
approximately 10.1 percent between 2006
and 2016.

evaluation of the condition of each bridge longer than 20 feet. As of December 2016, the NBI
contained records for 614,387 bridges. Data for input to NBI are collected regularly from the States

as set forth in the National Bridge Inspection Standards.



Tunnels

Under MAP-21, FHWA was charged with establishing a national tunnel inspection program. In
2015, development began on the National Tunnel Inventory database system, and inventory
data were collected for all highway tunnels reported. Concurrently, FHWA implemented an
extensive program to train inspectors nationwide on tunnel inspection and condition evaluation.

The 2015 preliminary inventory included 473 tunnels. Of these, 271 (57.3 percent) are on the
NHS. States own 304 (64.3 percent) of the tunnels, 83 (17.5 percent) are owned by local
governments, 77 (16.3 percent) are owned by Federal agencies, and 9 (1.9 percent) are
owned by others. Further information can be found at
(https://www.fhwa.dot.gov/bridge/inspection/tunnel/).

Complete inventory and condition data for all tunnels will be collected annually, beginning in
2018, and will be available for use in subsequent C&P Reports.

As shown in Exhibit 1-1, highway mileage and its accompanying lane mileage have each increased
between 2006 and 2016, at an average annual rate of 0.3 percent. Highway VMT grew at an
average annual rate of 0.5 percent between 2006 and 2016. Person miles traveled grew at average
annual rate of 1.0 percent during this period, due in part to the increase in VMT and in part due to
an increase in estimated average vehicle occupancy.

Exhibit 1-1 = Highway and Bridge Extent and Travel, 2006—2016

Average
Annual Rate of
Change
2016/2006
Route Miles 4,033,011 4,059,352 4,083,768 4,109,421 4,194,257 4,157,292 0.3%
Lane Miles 8,454,762 8,518,776 8,616,206 8,641,051 8,830,511 8,775,538 0.4%
VMT (trillions) 3.034 2.993 2.986 2.988 3.040 3.189 0.5%
Person Miles
Traveled 4.961 4.931 5.063 5.100 5.205 5.458 1.0%
(trillions)*
Bridges 597,561 601,506 604,493 607,380 610,749 614,387 0.3%
Bridge Deck
Area (millions of 333.9 343.5 351.5 358.5 365.5 3715 1.1%
square meters)
Bridge Average
Daily Traffic 4.277 4.432 4.439 4.485 4.504 4.627 0.8%
(billions)

! values for 2006 and 2008 were based on a vehicle occupancy rate of approximately 1.63 based on data from the 2001 NHTS.
Values for 2010, 2012, 2014, and 2016 were based on a vehicle occupancy rate of approximately 1.70, based on data from the
2009 NHTS. Data include Puerto Rico.

2 Average Daily Traffic (ADT) identifies the volume of traffic over all bridges for a one day (24-hour period) during a data reporting
year.

Sources: Highway Performance Monitoring System; Highway Statistics, Table VM-1, various years; National Bridge Inventory.

Exhibit 1-1 also shows that the number of bridges cataloged in NBI increased at an annual rate of
0.3 percent between 2006 and 2016, from 594,101 to 614,387. Total bridge deck area grew at an
average annual rate of 1.1 percent, while bridge crossings (measured as annual daily traffic)
increased at an average annual rate of 0.8 percent.
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Roads and Bridges by
Ownership

State and local governments own the vast
majority of public roads and the bridges
located on these roads. As shown in
Exhibit 1-2, local governments own 79.1
percent of the Nation’s public route
mileage and 49.9 percent of all bridges.
State governments own 16.9 percent of
public route mileage and 48.2 percent of
the Nation’s bridges. Although many
roads and bridges are constructed or
improved with Federal funding, State and
local governments assume ownership
responsibilities for maintaining those
facilities and keeping them safe for public
use. The Federal government owns a
relatively small share of the Nation’s route
miles (3.7 percent) which are located
primarily in military installations, tribal
lands, National Forests and National
Parks. These roads carry only 0.2 percent
of total VMT.

VMT Trends Since 2016

Based on data from Table VM-2 of the annual
Highway Statistics publication, VMT grew by
1.2 percent in 2017 and by 0.9 percent in 2018.

The December 2019 Traffic Volume Trends
(TVT) report estimated a 0.9-percent increase in
VMT from 2018 to 2019, to a level of 3.269
trillion.

The TVT report is a monthly report based on
hourly traffic count data. These data, collected at
approximately 4,000 continuous traffic-counting
locations nationwide, are used to calculate the
percentage change in traffic for the current month
compared with the same month in the previous
year. Because of limited TVT sample sizes,
caution should be used with these estimates.

For additional information on ongoing traffic
trends, visit
http://www.fhwa.dot.gov/ohim/tvtw/tvtfag.cfm.

Exhibit 1-2 = Highway and Bridge Ownership by Level of Government, 2016

u State

Highway Route Miles

m Federal m L ocal m Other
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16.9% 3.7% 79.1% 0.3%
20.2% 28%0 75.8% 0.2%

0.2%

Highway Lane Miles

Highway VMT 73.6% 26.1% 0.1%

48.2% 49.9% 0.2%

Bridge Deck Area 76.6% 0.8% 22.3% 0.3%
Bridge Aver. Daily 87.3% IR 0.2%

Traffic
60%

Bridges 15 %

Infrastructure Category

0% 10% 20% 30% 40%  50% 70% 80% 90% 100%

Percent of Ownership by Government

Note: Highways/bridges owned by Tribal governments are included within the "Federal" category. The "Other" category contains
highways/bridges owned by Private, Railroad, and Other Public Entity and highways/bridges where ownership code is not available.

Sources: Highway Performance Monitoring System, National Bridge Inventory.



Roads Owned by the Federal Government

As shown in Exhibit 1-2, the Federal government and Tribal governments owned a combined
3.7 percent of the Nation’s route miles of publicly owned roads in 2016. Exhibit 1-3 shows that
of these route miles, the U.S. Forest Service owns the largest share, approximately 41.8
percent. The Bureau of Indian Affairs and Tribal governments own a combined 23.2 percent
of Federally owned route miles; approximately 11.2 percent is owned by the Bureau of Land
Management. Roads on military installations (owned by the Army, Navy, Marines, and Air
Force) comprise 10.5 percent. The remaining 13.3 percent of Federally owned route miles is
divided among multiple agencies including the National Park Service, the U.S. Army Corps of
Engineers, the Fish and Wildlife Service, the Bureau of Reclamation, the Tennessee Valley
Authority, and other Federal agencies.

Exhibit 1-3 = Distribution of Route Miles Owned by Federal Agencies, 2016

Army, Navy,
Marines, and
Air Force
10.5%

Bureau of Land
Management
11.2%
Forest Service
41.8%

Other Federal
Agencies
13.3%

Bureau of Indian
Affairs and Tribal
Governments
23.2%

Source: Highway Performance Monitoring System.

Roads and Bridges by System Subset

Federal-aid highways are a subset of all public roads. The term Federal-aid highway is defined in
23 U.S.C. 101(a)(6) as “a public highway eligible for assistance under this chapter other than a
highway functionally classified as a local road or rural minor collector.” (Functional classification is
discussed later in this section.)

The NHS is a subset of Federal-aid highways, containing the most critical routes for movement of
passengers and goods. The Interstate System is a subset of the NHS. The NHS and Interstate
System are discussed in more detail below.

Exhibit 1-4 compares the relative magnitudes of these subsets to the total extent of the Nation’s
highways and bridges. Relative to the average public road, Federal-aid highways consist of longer
routes and facilitate higher traffic volumes at increased speeds. The same is true for NHS routes
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relative to the average Federal-aid highway, and the average Interstate highway relative to the
average NHS route.

Exhibit 1-4 = Interstate, NHS, and Federal-aid Highway Extent, Bridge Count, and
Travel, 2016

All Public Share of Total

Interstate NHS FAH Roads | Interstate FAH
Highway Route Miles 48,474 222,331 1,026,319 4,157,292 1.2% 5.3% 24.7%
Lane Miles 225,481 769,508 2485190 8,775,538 2.6% 8.8% 28.3%
VMT (trillions) 0.811 1.749 2.710 3.189 25.4% 54.8% 85.0%
Bridges 57,309 144,610 329,324 614,387 9.3% 23.5% 53.6%
Bridge Deck Area 98.393 215.604 313.277 371.464 26.5% 58.0% 84.3%
(millions of sg. meters)
Bridge Average Daily 2.094 3.670 4.436 4.627 45.3% 79.3% 95.9%

Traffic (billions)

Sources: Highway Performance Monitoring System; National Bridge Inventory.

Although Federal-aid highways constitute just 24.7 percent of the Nation’s route mileage, they carry
85.0 percent of the Nation’s VMT. The NHS includes 5.3 percent of the Nation’s route mileage, but
carries 54.8 percent of highway traffic. The Interstate System makes up only 1.2 percent of the
Nation'’s roads, but carries 25.4 percent of VMT.

Federal-aid highways include 53.6 percent of the nation’s bridges, compared with 23.5 percent for
the NHS and 9.3 percent for Interstate highways. The Interstate System and the NHS have a larger
share of multilane roadways (four lanes or more) and tend to include larger bridges than does the
average Federal-aid highway.

Ownership of Federal-aid Highway Components

Only 0.6 percent of Federal-aid highway route miles are owned by the Federal government.
State governments own 55.6 percent of Federal-aid highway route miles, whereas local
governments own 43.8 percent.

State governments owned 60.2 percent of Federal-aid highway lane-miles in 2016, whereas
39.3 percent was owned by local governments. The remaining 0.5 percent of lane-miles was
owned by the Federal government.

Based on mileage, State governments own more than 90.7 percent of the NHS. In contrast,
the Federal government owns less than 0.1 percent of the 222,331 NHS route mileage, and
local governments own 9.2 percent. State governments own more than 99.9 percent of the
48,192 miles in the Interstate System; the Federal government owns none of the Interstate
System.

Federal-aid Highways

Federal-aid highways comprised approximately 1.03 million route miles in 2016 and facilitated
approximately 2.71 trillion VMT. As shown in Exhibit 1-5, highway route mileage on Federal-aid
highways increased by 42,226 miles between 2006 and 2016, to approximately 1.03 million miles in
2016. Lane mileage increased by 126,676 miles to almost 2.49 million lane miles in 2016 and VMT
increased from 2.57 trillion in 2006 to 2.71 trillion VMT in 2016, an increase of more than 136 billion
VMT. The number of bridges on Federal-aid highways increased from 312,062 in 2006 to 329,324 in
2016. This is an annual rate of change of approximately 0.5 percent.



Exhibit 1-5 = Federal-aid Highways Extent and Travel, 2006—-2016

Average
Annual Rate

of Change

2016/2006
Highway Route Miles 984,093 994,358 1,007,777 1,005,378 1,020,461 1,026,319 0.4%
Lane Miles 2,364,514 2,388,809 2,451,140 2,433,012 2,445,667 2,485,190 0.5%
VMT (trillions) 2.574 2.534 2.525 2.527 2.572 2.710 0.5%
Bridges 312,062 316,012 319,108 321,724 325,467 329,324 0.5%

Sources: Highway Performance Monitoring System; National Bridge Inventory.

National Highway System

With the Interstate System largely complete, the Intermodal Surface Transportation Efficiency Act of
1991 (ISTEA) revised the Federal-aid highway program for the post-Interstate System era. The
legislation authorized designation of an NHS, a subset of the Federal-aid highways, that would give
priority for Federal resources to roads most important for interstate travel, economic expansion, and
national defense; that connect with other modes of transportation; and that are essential to the
Nation’s role in the international marketplace.

The Moving Ahead for Progress in the 21st Century Act of 2012 (MAP-21) modified the scope of the
NHS to include some additional principal arterial and related connector route mileage not previously
designated as part of the NHS. This modification increased the size of the NHS by approximately
36 percent, bringing it from 164,154 miles in 2011 up to 224,446 miles.3

The NHS was designed to be a dynamic system capable of changing in response to future travel and
trade demands. States may propose modifications to the NHS provided they meet the criteria
established for the NHS and enhance the characteristics of the NHS, as specified in 23 U.S.C. 103
and 23 CFR 470. States must cooperate with local and regional officials in proposing such
modifications. FHWA has approval authority for modifications to the NHS. Each year, FHWA
receives requests to modify hundreds of NHS segments. FHWA processes these requests and
updates the official map record of the NHS on its website (see
https://www.fhwa.dot.gov/planning/national_highway_system/nhs_maps/) throughout the year.

The modifications approved by the FHWA from 2014 to 2016 resulted in decreases in highway miles
and lane miles on the NHS to 222,331, and 769,508, respectively. However, VMT and the number of
bridges on the NHS increased during the same period. Exhibit 1-6 shows the changes in the NHS from
2006 to 2016. Route miles and lane miles increased at an average annual rate change of 3.1 percent
while VMT on the NHS increased at an annual average rate change of 2.6 percent. The number of
bridges increased at average annual rate of 2.3 percent.

Exhibit 1-6 = NHS Extent and Travel, 2006—-2016

Average
Annual Rate of
2006 2008 2010 2012 2014 2016 2016/2006
Route Miles 163,472 164,108 159,326 223,357 226,767 222,331 3.1%
Lane Miles 568,074 574,011 575,546 771,184 771,245 769,508 3.1%
VMT (trillions) 1.354 1.327 1.311 1.644 1.661 1.749 2.6%
Bridges 115,202 116,523 116,669 117,485 143,165 144,610 2.3%

Sources: Highway Performance Monitoring System; National Bridge Inventory.

3 See https://www.fhwa.dot.gov/planning/national_highway_system/nhs_maps/map21estmileage.cfm. Figures
adjusted to include Puerto Rico based on data from Highway Statistics 2011, Tables HM-41 and HM-20.
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The NHS has five components. The first, the Interstate System, is the core of the NHS and includes
the most traveled routes. The second component includes other principal arterials deemed most
important for commerce and trade. The third is the Strategic Highway Network (STRAHNET), which
consists of highways important to military mobilization. The fourth is the system of STRAHNET
connectors that provide access between major military installations and routes that are part of
STRAHNET. The final component consists of intermodal connectors. These roads provide access
between major intermodal passenger and freight facilities and the other four components that
comprise the NHS.

In view of the importance of the NHS for truck traffic and freight, highways that are part of the NHS
are designed to accommodate high amounts of traffic at higher speeds in the safest and most
efficient ways possible. Additionally, NHS highways are constructed at higher load-carrying
capability to withstand the heavier loads conveyed by combination trucks, which include a power
unit (truck tractor) and one or more trailing units (a semitrailer or trailer).

As shown in Exhibit 1-7, only 5.3 percent of the Nation’s highway route mileage and 8.8 percent of
the Nation’s lane mileage were located on the NHS in 2016. Of the total number of the Nation’s
bridges, 23.5 percent are located on the NHS. However, these bridges account for 58.0 percent of
the total bridge deck area in the Nation. Approximately 54.8 percent of the Nation's total VMT
occurs on the NHS. The NHS is crucial to truck traffic, which carries cargo long distances, often
across multiple State lines. Approximately 73.6 percent of combination truck VMT occurred on the
NHS in 2016. Freight transportation is discussed in more detail in Part III of this report.

Exhibit 1-7 = Highway and Bridge Extent and Travel, Shares on and off the National
Highway System, 2016

100%

ENHS
= Non-NHS

80%

60%

40%

0,
20% 5.3% 8.8%

Share On and Off the NHS

0%
Route Miles Lane Miles VMT Truck VMT Bridge Deck Area Bridges

Source: Highway Performance Monitoring System, National Bridge Inventory.

Interstate System

The Federal-aid Highway Act of 1956 declared that completion of the originally planned 41,000 route
miles of the “National System of Interstate and Defense Highways” as essential to the National
interest. The Act committed the Nation to completing the Interstate System within the Federal-
State partnership of the Federal-aid Highway Program, with the States responsible for construction
according to approved standards by the American Association of State Highway Officials (AASHO),
the forerunner of the American Association of State Highway and Transportation Officials (AASHTO).
The Act also addressed the challenging issue of how to pay for construction by establishing the
Highway Trust Fund to dedicate revenue from highway user taxes, such as the motor fuels tax, to
the Interstate System and other Federal-aid highway and bridge projects.

As shown in Exhibit 1-8, there were small increases in the size of the Interstate System from 2006
to 2016. The total number of route miles increased from 46,836 route miles in 2006 to 48,474 route
miles in 2016. Lane miles increased from 212,029 lane miles in 2006 to 225,481 lane miles in 2016.
The number of bridges increased from 55,270 bridges in 2006 to 57,309 bridges in 2016.



Exhibit 1-8 = Interstate System Extent and Travel, 2006-2016

Annual Rate

of Change

2016/2006
Route Miles 46,836 46,892 47,019 47,182 47,714 48,474 0.3%
Lane Miles 212,029 213,542 214,880 217,165 220,124 225,481 0.6%
VMT (trillions) 0.727 0.741 0.725 0.731 0.736 0.811 1.1%
Bridges 55,270 55,626 55,339 55,959 56,553 57,309 0.4%

Sources: Highway Performance Monitoring System; National Bridge Inventory.

Roads and Bridges by Purpose

The Nation’s roadway system serves

movements from long-distance
freight needs to neighborhood
travel. Because of the diverse
needs for vehicular travel, the
network is categorized under the
Highway Functional Classification
System. Each functional
classification defines the role an
element of the network plays in
serving motorized/vehicular travel
needs.

Exhibit 1-9 presents a formal FHWA
hierarchy of road functional
classifications. Although the
functional classification definitions
do not change for each setting,
roads are divided also into rural and
urban classifications.

Classification of Roadways as
Rural vs. Urban

Roadways in a census tract with a population of 5,000
or more are classified as urban; all other roadways are
classified as rural. Census Tracts are small, relatively
permanent statistical subdivisions of a county or
equivalent entity that are updated by local participants
prior to each decennial census as part of the Census
Bureau's Participant Statistical Areas Program. The
Census Bureau delineates census tracts in situations
where no local participant existed or where state,
local, or tribal governments declined to participate.
The primary purpose of census tracts is to provide a
stable set of geographic units for the presentation of
statistical data.

Exhibit 1-9 = Highway Functional Classification System Hierarchy

All U.S. Roads Urban and Rural

Local Roads Collectors

Interstates

Other Freeways
and Expressways

Other Principal
Arterials

Source: Highway Functional Classification Concepts, Criteria and Procedures—2013 Edition.
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Arterials serve the longest distances with the fewest access points. Because they have the longest
distance between other routes, arterials facilitate the highest speed limits. Several functional
classifications are included in the arterial category:

= Interstates are the highest classification of arterials, facilitating the highest level of mobility.
Interstates support long-distance travel at higher speeds with minimal conflict from traffic
entering or leaving the roadway. Interstates are relatively easy to locate due to their official
designation by the Secretary of Transportation and distinct signage.

= Other Freeways and Expressways are very similar to Interstates in that they have directional
travel lanes, usually separated by a physical barrier. Access and egress points are limited
primarily to on- and off-ramps at grade-separated interchanges.

= Other Principal Arterials can serve specific land parcels directly and have at-grade
intersections with other roadways that are managed by traffic devices.

= Minor Arterials, the lowest of arterial classifications, provide service for trips of moderate
length and connectivity between higher arterial classifications and roads with lower functional
classifications that provide greater access to businesses and homes.

Collectors serve the critical roles of gathering traffic from local roads and funneling vehicles into the
arterial network. Although subtly different, two classifications are included in the collector category:

= Major Collectors are longer, have fewer points of access, have higher speed limits, and can
have more travel lanes.

= Minor Collectors is the classification used for all collectors not classified as major collectors.
One distinction between the two classifications is that minor collectors are focused more on
providing access to adjacent properties than on mobility.

Local Roads are any road not classified as an arterial or collector. They are not intended for use in
long-distance travel, except at the origination or termination of a trip. They are intended to grant
access at the maximum level to adjacent properties. Local roads are often designed to discourage
through-traffic. (Local functional class should not be confused with local government ownership:
the Federal government and State governments own some roadways functionally classified as local.)

Extent and Vehicular Travel by Functional System

The Nation’s network of public roads
is diversely constructed to fit the
needs of its surrounding environment.
Roads in an urban setting will often
have multiple lanes on a facility to
support high levels of demand for
vehicular traffic, whereas a rural
setting will have fewer lanes
supporting lower traffic levels.

As shown in Exhibit 1-10, almost half
(49.1 percent) of the Nation’s highway
mileage was classified as rural local in
2016. Urban local roads comprised an
additional 19.7 percent of total
highway miles.

Exhibit 1-10 also details the
breakdown of travel occurring in rural
and urban settings. Urban areas have
a higher share of VMT and lower

Relationship of Federal-aid Highways to
Functional Classes

Public roads that are functionally classified higher than
rural minor collector, rural local, or urban local are called
Federal-aid highways and are eligible for Federal-aid
highway assistance. Although bridges follow the
hierarchy scheme, the NBI makes no distinction between
urban major and urban minor collectors as HPMS does.

There are exceptions to the general rules limiting
Federal-aid funding to Federal-aid highways. For
example, States may use funding from their Surface
Transportation Block Grant (STBG) Program
apportionments to fund projects on existing bridges and
tunnels not on Federal-aid highways. Highway Safety
Improvement Program (HSIP) funds may be used on
safety projects on any public road.



highway route mileage because urban settings tend to be more consolidated environments. With
higher population concentrations, more vehicles use the highway route mileage in urban areas.
Alternatively, rural areas cover much more land across the country and have a higher share of the
highway mileage to provide connectivity and access in areas with lower population density.

Exhibit 1-10 = Highway and Bridge Extent and Travel by Functional System and Area,
2016

m Rural Areas mUrban Areas

0
100% 70.2%

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Percentage

29.8%

Highway Route Highway Lane Highway VMT Bridges Bridge Deck Bridge Traffic
Miles Miles Area Volume
Highway Extent and Travel Bridge Extent and Crossings

Highway Highway Highway Bridge Bridge Traffic

Functional System Route Miles | Lane Miles VMT Bridges | Deck Area Volume

Rural Areas (less than 5,000 in population)

Interstate 0.7% 1.4% 7.8% 4.1% 6.8% 9.0%
Other Freeway and 0.2% 0.3% 1.1%

Expressway

Other Principal Arterial 2.2% 2.7% 6.0%

Other Principal Arterial* 6.1% 8.8% 5.7%
Minor Arterial 3.2% 3.2% 4.5% 6.2% 5.7% 2.8%
Major Collector 9.8% 9.4% 5.0% 15.0% 8.7% 2.8%
Minor Collector 6.2% 5.9% 1.5% 7.8% 3.1% 0.7%
Local 48.4% 46.0% 4.0% 33.1% 8.9% 1.3%
Subtotal Rural Areas 70.7% 68.8% 29.8% 72.2% 41.9% 22.4%
Urban Areas (5,000 or more in population)

Interstate 0.5% 1.2% 17.7% 5.2% 19.7% 36.2%
Other Freeway and 0.3% 0.7% 7.8% 3.4% 11.0% 16.6%
Expressway

Other Principal Arterial 1.6% 2.7% 15.1% 4.8% 11.8% 12.3%
Minor Arterial 2.7% 3.4% 12.9% 5.1% 8.2% 7.6%
Collector* 3.7% 3.7% 2.8%
Major Collector 3.1% 3.2% 6.5%

Minor Collector 0.4% 0.4% 0.5%

Local 20.7% 19.7% 9.6% 5.5% 3.7% 2.2%
Subtotal Urban Areas 29.3% 31.2% 70.2% 27.8% 58.1% 77.6%

100.0% 100.0% 100.0% | 100.0% | 100.0% 100.0%

1 Highway data reflect revised HPMS functional classifications. Bridge data still use the previous classifications, so that rural Other
Freeway and Expressway is included as part of the rural Other Principal Arterial category, and urban Major Collector and urban
Minor Collector are combined into a single urban Collector category.

Sources: Highway Performance Monitoring System; National Bridge Inventory.
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Although urban Interstate highway route mileage comprised only 0.5 percent of the Nation’s
highway route mileage, these highways carried the Nation’s highest share of VMT by classification at
17.7 percent. Urban Interstate bridges also received the highest share of bridge traffic volume by
classification with 36.2 percent in 2016.

Approximately 70.7 percent of the Nation’s highway route mileage was located in rural areas, as was
68.8 percent of lane mileage. Local roads in urban and rural settings had the highest share of the
Nation’s lane mileage. Approximately 77.6 percent of bridge traffic volume was on the 27.8 percent

of bridges in urban areas. Urban areas accounted for 58.1 percent of bridge deck area, compared
with 41.9 percent for rural areas. The percentage of highway VMT occurring in urban areas
(70.2 percent) was more than double that of rural areas (29.8 percent).

The difference seen in Exhibit 1-10
between the functional classes
reported under the highway portion
of the exhibit and the bridge portion
is due to the NBI not having been
updated to use the new functional
classifications instituted in the HPMS
in 2013 and described in Highway
Functional Classification.: Concepts,
Criteria and Procedures, 2013
Edlition.

Exhibit 1-11 shows the highway
route miles in the Nation based on
functional system. The Nation’s
public highways comprised
approximately 4.16 million route
miles in 2016, up from the more
than 4.0 million route miles in 2006.
Total route mileage in urban areas
grew from 1,041,747 route miles in
2006 to 1,226,171 route miles in
2016. Highway route miles in rural
areas, however, decreased from
approximately 3.0 million route miles
in 2006 to slightly more than

2.93 million route miles in 2016. The
largest decrease in route mileage
was seen in rural local roadways.

In addition to the construction of
new roads, two factors have
continued to contribute to the
increase in urban highway route
mileage. First, based on population
growth reflected in the decennial

Impact of Census Redesignations

on Rural and Urban Data Trends
The declines in rural route mileage and rural lane
mileage shown in Exhibits 1-11 and 1-12,
respectively, are primarily a function of the expansion
of urban boundaries following the 2010 Census.

While data are not available to quantify the
magnitude of this effect for all functional classes, an
analysis comparing the lengths of individual Interstate
routes in each State between 2006 and 2016
suggests that at least 76 percent of the growth in
urban Interstate route miles and 51 percent of the
growth in urban Interstate lane miles was attributable
to boundary changes rather than new construction or
widening.

Although Exhibits 1-11 and 1-12 show average
annual decreases from 2006 to 2016 in rural
Interstate route mileage and rural Interstate lane
mileage of 0.5 percent and 0.4 percent, respectively,
after removing apparent urban reclassifications each
of these measures appears to have grown at an
average annual rate of at least 0.2 percent per year.

These estimated impacts of urban boundary changes
may be conservative, as the approach used to
develop the analysis did not capture potential
boundary changes involving Interstate routes that
were renumbered between 2006 and 2016.

Source: FHWA staff analysis of HPMS data.

census, more people are living in areas that were previously rural, and thus urban boundaries have
expanded in some locations. This expansion has resulted in the reclassification of some route
mileage from rural to urban. States have implemented these boundary changes in their HPMS data
reporting gradually. As a result, the impact of the census-based changes on these statistics is not
confined to a single year. Second, greater focus has been placed on Federal agencies to provide a
more complete reporting of federally owned route mileage.



Exhibit 1-11 = Highway Route Miles by Functional System and Area, 2006—2016

4,500,000
mRural Areas mUrban Areas
2 4,000,000 1,041,747 1,079,025 1,103,288 1,126,605 1,201,658 1,226,171
— 3,500,000
E 3,000,000
ng: 2,500,000 2,990,264 2,980,327 2,980,480 2,982,813 2,976,306 2,931,121
§ 2,000,000
% 1,500,000
T 1,000,000
500,000
0
2006 2008 2010 2012 2014 2016
Annual Rate
of Change
Functional System 2016/2006
Rural Areas (less than 5,000 in population)
Interstate 30,615 30,227 30,260 30,564 29,095 29,177 -0.5%
Other Freeway & Expressway* 3,299 4,395 3,299 6,378
Other Principal Arterial* 92,131 91,462 92,131 89,772
Other Principal Arterial 95,009 95,002 0.1%
Minor Arterial 135,589 135,256 135,681 135,328 132,672 134,034 -0.1%
Major Collector 419,289 418,473 418,848 419,353 418,848 407,870 -0.3%
Minor Collector 262,966 262,852 263,271 262,435 263,271 258,719 -0.2%
Local 2,046,796 2,038,517 2,036,990 2,039,276 2,036,990 2,005,171 -0.2%
Subtotal Rural Areas 2,990,264 2,980,327 2,980,480 2,982,813 2,976,306 2,931,121 -0.2%
Urban Areas (5,000 or more in population)
Interstate 16,277 16,789 16,922 17,150 18,567 19,312 1.7%
g’;‘?;g@g‘)’fay and 10,817 11,401 11,371 11521 11,784 12,302 1.3%
Other Principal Arterial 63,180 64,948 65,505 65,593 66,761 66,517 0.5%
Minor Arterial 103,678 107,182 108,375 109,337 112,228 113,316 0.9%
Collector* 109,639 115,087 3.0%
Major Collector* 115,538 116,943 127,809 130,294
Minor Collector* 3,303 3,588 11,754 16,961
Local 738,156 763,618 782,273 802,473 852,755 867,469 0.7%
Subtotal Urban Areas 1,041,747 1,079,025 1,103,288 1,126,605 1,201,658 1,226,171 0.6%
o
1 Starting in 2010, the HPMS data reflect revised functional classifications. Rural Other Freeway and Expressway has been split I
from the rural Other Principal Arterial category, and urban Collector has been _split into urbgn Major Collector and urban Minor %
Collector. The annual rate of change was computed based on the older combined categories. -
Source: Highway Performance Monitoring System. %
N
Exhibit 1-12 shows the change in highway lane miles from 2006 to 2016 by functional class and
shows the changes in rural areas vs. urban areas of the Nation. Urban areas have seen an increase
in lane miles from more than 2.34 million in 2006 to slightly less than 2.78 million in 2016. The &
largest decrease in lane miles occurred on rural local roadways, a loss of 83,250 lane miles of =
roadway, whereas urban local roadways experienced the largest increase in lane miles, at 3
265,551 lane miles. §
o
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Exhibit 1-12 = Highway Lane Miles by Functional System and Area, 2006—-2016

®m Rural Areas m Urban Areas
9,000,000

8,000,000
7,000,000

6,000,000

6,109,963 5,998,693

5,000,000
4,000,000

3,000,000

Highway Lane Miles

2,000,000

1,000,000

0
2006 2008 2010 2012 2014 2016

Highway Lane Miles Annual Rate

of Change

Rural Areas (less than 5,000 in population)

Interstate 124,506 122,956 123,762 124,927 118,688 119,159 -0.4%
g;gf;gfv‘:;"lay and 11,907 16,593 20,677 24,542

Other Principal Arterial* 243,065 240,639 233,985 231,532

Other Principal Arterial* 248,334 250,153 0.3%
Minor Arterial 282,397 281,071 287,761 281,660 274,271 276,685 -0.2%
Major Collector 843,262 841,353 857,091 842,722 823,609 818,994 -0.3%
Minor Collector 525,932 525,705 526,540 524,870 517,026 517,439 -0.2%
Local 4,093,592 | 4,077,032 4,073,980 4,078,552 | 4,098,098 4,010,342 -0.2%
Subtotal Rural Areas 6,118,023 = 6,098,270 6,124,107 6,109,963 | 6,086,354 5,998,693 -0.2%
Urban Areas (5,000 or more in population)

Interstate 89,036 91,924 93,403 95,197 102,541 105,457 1.7%
g;';fégfv‘;‘g’ay and 50,205 53,073 53,231 54,160 55,385 58,943 1.6%
Other Principal Arterial 221,622 228,792 235,127 234,469 231,099 237,381 0.7%
Minor Arterial 269,912 274,225 285,954 283,608 287,061 296,203 0.9%
Collector* 235,240 245,262 3.7%
Major Collector* 252,435 250,760 272,931 278,414

Minor Collector* 7,404 7,948 25,168 58,584

Local 1,476,314 1,527,230 1,564,546 1,604,946 @ 1,705,510 1,741,865 1.7%
Subtotal Urban Areas 2,342,329 | 2,420,506 @ 2,492,099 2,531,088 2,679,695 2,776,847 1.7%

Total Highway Lane Miles | 8,460,352 | 8,518,776 | 8,616,206 | 8,641,051 | 8,766,049 | 8,775,540

1 Starting in 2010, the HPMS data reflect revised functional classifications. Rural Other Freeway and Expressway has been split
from the rural Other Principal Arterial category, and urban Collector has been split into urban Major Collector and urban Minor
Collector. The annual rate of change was computed based on the older combined categories.

Source: Highway Performance Monitoring System.

Exhibit 1-13 shows VMT in trillions of miles by functional class from 2006 to 2016. VMT in rural
areas decreased from 1.04 trillion miles in 2006 to 0.95 trillion miles in 2016. Urban VMT increased
from just under 2.0 trillion to slightly less than 2.24 trillion during the same period. Exhibit 1-13 also
shows the largest average annual decrease of 2.0 percent was on rural minor collectors and the
largest gain was on the combined functional classifications of urban major and minor collectors, an



increase of 2.5 percent. Overall, VMT on rural roadways declined by an average annual rate of
0.9 percent and VMT on urban roadways increased by an average annual rate of 1.2 percent
between 2006 and 2016.

Exhibit 1-13 = VMT by Functional System and Area, 2006—-2016

3.500

mRural Areas ®Urban Areas

3.000

2.500

2.000

1.500

1.000

Vehicle Miles Traveled (Trillions)

0.500

0.000
2006 2008 2010 2012 2014 2016

Annual Travel Distance (Trillions of Miles) Annual Rate

of Change
Functional System 2006 2008 2010 2012 2014 2016 2016/2006

Rural Areas (less than 5,000 in population)

Interstate 0.258 0.244 0.246 0.246 0.232 0.247 -0.4%

Other Freeway & Expressway* 0.020 0.020 0.026 0.034

Other Principal Arterial* 0.206 0.203 0.188 0.190

Other Principal Arterial* 0.232 0.223 -0.3%

Minor Arterial 0.163 0.152 0.151 0.149 0.141 0.144 -1.3%

Major Collector 0.193 0.186 0.176 0.176 0.159 0.160 -1.9%

Minor Collector 0.058 0.055 0.053 0.053 0.050 0.048 -2.0%

Local 0.133 0.132 0.133 0.130 0.126 0.128 -0.4%

Subtotal Rural Areas 1.038 0.992 0.985 0.978 0.922 0.951 -0.9%

Urban Areas (5,000 or more in population)

Interstate 0.483 0.482 0.483 0.490 0.525 0.563 1.6% o

Other Freeway and Expressway 0.218 0.224 0.222 0.225 0.228 0.250 1.4% %

Other Principal Arterial 0.470 0.466 0.461 0.460 0.471 0.483 0.3% 3

Minor Arterial 0.380 0.381 0.378 0.375 0.393 0.412 0.8% %

Collector* 0.176 0.178 2.5% =

Major Collector* 0.179 0.177 0.195 0.207

Minor Collector* 0.004 0.004 0.012 0.016 n

Local 0.268 0.271 0.273 0.278 0.295 0.306 1.3% é

Subtotal Urban Areas 1.995 2.001 2.000 2.009 2.118 2.238 1.2% g
>
1 Starting in 2010, the HPMS data reflect revised functional classifications. Rural Other Freeway and Expressway has been split a
from the rural Other Principal Arterial category, and urban Collector has been split into urban Major Collector and urban Minor s

Collector. The annual rate of change was computed based on the older combined categories.
Source: Highway Performance Monitoring System.
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Exhibit 1-14 shows an analysis of the types of vehicles comprising the Nation’s VMT between 2008
and 2016. Three groups of vehicles are identified: passenger vehicles, which include motorcycles,
buses, and light trucks (two-axle, four-tire models); single-unit trucks having six or more tires; and
combination trucks, including those with trailers and semitrailers. Passenger vehicle travel
accounted for 90.8 percent of total VMT in 2016, combination trucks accounted for more than

5.5 percent, and single-unit trucks accounted for 3.6 percent.

Exhibit 1-14 = Highway Travel by Functional System and Vehicle Type, 2008-2016
4

m Passenger Vehicles B Single-unit Trucks ® Combination Trucks

3 0.184 0.176 0.163 0.170
0.111

0.174
0.114

Vehicle Miles Traveled
(Trillions)
N

1
0
2008 2010 2012 2014 2016
Annual Travel Distance (Trillions of Miles) Annual Rate

Vehicle Type 2008 2010 2016/2008
Rural
Interstate
Passenger Vehicles 0.181 0.185 0.188 0.175 0.184 0.2%
Single-unit Trucks 0.012 0.011 0.009 0.009 0.010 -2.2%
Combination Trucks 0.050 0.049 0.049 0.047 0.050 0.0%
Other Arterial
Passenger Vehicles 0.322 0.324 0.325 0.309 0.318 -0.2%
Single-unit Trucks 0.020 0.019 0.017 0.016 0.016 -2.9%
Combination Trucks 0.032 0.033 0.030 0.029 0.029 -1.1%
Other Rural
Passenger Vehicles 0.335 0.328 0.327 0.304 0.302 -1.3%
Single-unit Trucks 0.019 0.018 0.018 0.017 0.016 -2.3%
Combination Trucks 0.016 0.016 0.014 0.013 0.012 -3.7%
Total Rural
Passenger Vehicles 0.839 0.837 0.840 0.789 0.804 -0.5%
Single-unit Trucks 0.051 0.048 0.044 0.043 0.042 -2.5%
Combination Trucks 0.098 0.099 0.093 0.089 0.091 -0.9%
Urban
Interstate
Passenger Vehicles 0.424 0.427 0.434 0.463 0.492 1.9%
Single-unit Trucks 0.017 0.014 0.015 0.016 0.019 1.6%
Combination Trucks 0.036 0.036 0.036 0.041 0.042 2.1%
Other Urban
Passenger Vehicles 1.403 1.415 1.427 1.495 1.554 1.3%
Single-unit Trucks 0.059 0.048 0.046 0.050 0.053 -1.3%
Combination Trucks 0.050 0.042 0.035 0.039 0.041 -2.5%
Total Urban
Passenger Vehicles 1.827 1.842 1.861 1.958 2.046 1.4%
Single-unit Trucks 0.075 0.062 0.061 0.067 0.072 -0.6%
Combination Trucks 0.086 0.077 0.071 0.080 0.083 -0.4%

Total Passenger Vehicles 2.666 2.680 2.700 2.747 2.850
Total Single-unit Trucks 0.127 0.111 0.105 0.109 0.114
Total Combination Trucks 0.184 0.176 0.163 0.170 0.174

Notes: Data do not include Puerto Rico. The procedures used to develop estimates of travel by vehicle type have been significantly
revised; the data available do not support direct comparisons prior to 2007.

Source: Highway Statistics, various years, Table VM-1.



Passenger vehicle travel grew at an average annual rate of 0.8 percent from 2008 to 2016. During
the same period, combination truck traffic declined at an average annual rate of 0.7 percent and
single-unit truck traffic declined at an average annual rate of 1.3 percent. Household travel is
discussed in more detail in Chapter 3; highway freight transportation is discussed in Part III.

The change in the number of bridges by functional system from 2006 to 2016 is shown in Exhibit 1-
15. The number of bridges in the Nation has increased from 597,561 in 2006 to 614,387 in 2016,
an annual rate of change of approximately 0.3 percent. Rural interstate bridges decreased at an
annual rate of 0.6 percent from 2006 to 2016, whereas the number of bridges on urban collectors
had the largest average annual increase at 2.7 percent.

The number of bridges on rural local roadways decreased by the largest amount, from
207,130 bridges in 2006 to 203,393 in 2016. During the same period the number of bridges
increased by the largest amount—5,389 bridges—on urban collector roadways.

Exhibit 1-15 = Number of Bridges by Functional System and Area, 2006—-2016

700,000
m Rural mUrban

600,000
o 146,041 153,407 157,571 160,605 166,292
S 500,000
@
% 400,000 451,298 447,989 446,889 446,773 444,457
@
2 300,000
IS
=}
Z 200,000

100,000

0
2006 2008 2010 2012 2014 2016
Bridges Annual Rate
of Change
Functional System 2006 2008 2010 2012 2014 2016 2016/2006
Rural
Interstate 26,633 25,997 25,223 25,201 25,057 25,176 -0.6%
Other Principal Arterial 35,766 35,594 36,084 36,460 36,711 37,236 0.4%
Minor Arterial 39,521 39,079 39,048 39,123 38,159 37,942 -0.4%
Major Collector 93,609 93,118 93,059 92,875 92,777 92,142 -0.2%
Minor Collector 48,639 48,242 47,866 47,922 47,758 47,721 -0.2%
Local 207,130 205,959 205,609 205,192 203,995 203,393 -0.2%
Subtotal Rural 451,298 447,989 446,889 446,773 444,457 443,610 -0.2%
Urban
Interstate 28,637 29,629 30,116 30,758 31,496 32,133 1.2%
Other Freeway and Expressway 17,988 19,168 19,791 20,139 20,821 20,695 1.4%
Other Principal Arterial 26,051 26,934 27,373 28,141 28,669 29,478 1.2%
Minor Arterial 26,239 27,561 28,103 28,437 29,943 31,515 1.8%
Collectors 17,618 18,932 20,311 20,590 21,834 23,007 2.7%
Local 29,508 31,183 31,877 32,540 33,529 33,948 1.4%
Subtotal Urban 146,041 153,407 157,571 160,605 166,292 170,776 1.6%
Unclassified 222 110 33 2 0 1 -41.7%
597,561 | 601,506 | 604,493 | 607,380 | 610,749 | 614,387

Source: National Bridge Inventory.
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System Assets — Transit

System History

The first transit systems in the United States date to
the 19th century. These systems were privately
owned, for-profit businesses that were instrumental
in defining the urban communities of that time. By
the postwar period, competition from the private
automobile and associated public infrastructure
investments was limiting the ability of transit
businesses to operate at a profit. As transit
businesses started to fail, local, State, and national
government leaders began to realize the importance
of sustaining transit services. In 1964, Congress
passed the Urban Mass Transportation Act of 1964,
which established a program to provide Federal
funding for transit systems. The Act changed the
character of the industry by specifying that Federal
funds for transit be given to public agencies rather
than to private firms; this funding shift accelerated
the transition from private to public ownership and
operation of transit systems. The Act also required
local governments to contribute matching funds as a
condition for receiving Federal aid for transit
services—setting the stage for the multilevel
governmental partnerships that characterize today’s
transit industry.

State government involvement in the provision of
transit services is usually through financial support
and performance oversight. Some States, however,
have undertaken outright ownership of some transit
services. Connecticut, Delaware, Georgia, Louisiana,
Maryland, Massachusetts, Washington, the U.S. Virgin
Islands, and Puerto Rico directly own and operate
transit systems. New Jersey and Rhode Island have
both set up statewide public transit corporations to
operate transit services within their States.

Federal legislation in 1962 instituted the first
requirement for transportation planning in urban
areas with a population of more than 50,000, but
did not require the establishment of metropolitan
planning organizations (MPOSs).

KEY TAKEAWAYS

Agencies/Reporters

Most transit systems in the United States
report to the National Transit Database
(NTD). In 2016, 949 agencies serving almost
all 486 urbanized areas and 1,321 rural
agencies reported to the NTD.

In addition, more than 3,800 nonprofit
providers operate in rural and urban areas.

Modal Service

Transit is provided through 18 distinct modes,
which belong to two major categories: rail
and nonrail. There were 1,107 regular fixed-
route bus systems, 190 commuter bus
systems, and 16 bus rapid transit systems

in 2016.

Demand-response service was provided by
1,777 systems.

Open-to-the-public vanpool service was
provided by 105 systems.

Other modes include ferryboat (30 systems),
trolleybus (five systems), and other less
common modes.

Rail modes include heavy rail (18 systems),
light rail (23 systems), streetcar (26 systems),
hybrid rail (five systems), commuter rail (29
systems), and other less common rail modes
that run on fixed tracks.

Assets

Agencies reported 212,668 vehicles in urban
and rural areas.

Rail systems were operated on 13,094 miles
of track.

Fixed-route bus, commuter bus, and bus
rapid transit systems operated in over
233,000 mixed-traffic route miles.

Agencies reported 3,449 passenger stations
and 2,424 maintenance facilities.

MPOs are composed of State and local officials who work to address transportation planning needs
of urbanized areas at a regional level. Twenty-seven years later, the Intermodal Surface
Transportation Efficiency Act of 1991 (ISTEA) made MPO coordination a prerequisite for Federal

funding of many transit projects.



In addition, ISTEA made several other changes to transportation law, including changing the name
of the Urban Mass Transportation Administration to the Federal Transit Administration (FTA). On
the urban side, ISTEA increased transit formula grant funding to all agencies and initiated the use of
a formula to allocate capital funds, rather than determine funding allocation based on a discretionary
project basis. The Act also increased flexibility in shifting highway trust funds between transit and
highway projects.

The Transportation Equity Act for the 21st Century (TEA-21) was passed in 1998 and over the next
6 years increased transit funding by 70 percent. Part of this additional funding was to offset the
increased cost of implementing service for persons with disabilities under the Americans with
Disabilities Act of 1990 (ADA). The ADA required public transit services to be open to the public
without discrimination and to meet all other requirements of the Act. The ADA also further
increased flexibility in the use of Federal funds.

The Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users (SAFETEA-
LU) was enacted in 2005. This Act created some new programs—especially for smaller transit
providers—and new program definitions. Within the urban formula program, a new formula
allocation was added for Small Transit Intensive Cities (STIC). In the Capital Investment Grants
(CIG), a Small Starts project eligibility category was created, with a streamlined review process for
lower-cost alternative approaches to transit projects such as bus rapid transit. In the rural (rather
than the urbanized area) program, funding was increased greatly for rural transit providers, intercity
fixed-route bus transportation became eligible for rural funds, and funds were made available for
Native American Tribal transit.

The Moving Ahead for Progress in the 21st Century (MAP-21) Act was enacted into law on July 6,
2012. MAP-21 consolidated the Jobs Access and Reverse Commute program into the core formula
program and added the number of low-income individuals as a new formula factor. Funds for the
rural program were to be allocated based on a new service factor—vehicle revenue miles—and a
factor for low-income individuals. The Act gave FTA safety oversight authority and directed FTA to
issue a new rule requiring transit asset management to promote a state of good repair (SGR).
Funds for Tribal transit were increased, and some funds were distributed by a new formula, based in
part on vehicle revenue miles. Another significant change was the elimination of the Fixed-
Guideway Modernization capital program and the creation of the new, formula-based SGR program
in its place. The SGR program would dedicate capital funds to the repair, upgrading, and
modernization of the Nation’s transit fixed-guideway infrastructure. This fixed-guideway
infrastructure would include the rail transit systems, high-intensity motor bus systems operating on
high-occupancy vehicle lanes, ferries, and bus rapid transit systems. The Act requires transit
agencies to develop a transit asset management plan that inventories their capital assets and
evaluates the condition of those assets.

The Fixing America’s Surface Transportation (FAST) Act (Pub. L. No. 114-94) was enacted into law
on December 4, 2015, covering Fiscal Years 2016 through 2020. The FAST Act retained the basic
structure of the urban formula program, but increased the STIC formula funding and allowed certain
smaller systems (100 demand-response vehicles or fewer) in large urban areas to use some formula
funds for operating expenses.

System Infrastructure

Urban and Rural Transit Agencies

State and local transit agencies have evolved into several different institutional models. A transit
provider can be a unit of a regional transportation agency operated directly by the State, county, or
city government, or an independent agency with an elected or appointed board of governors.
Transit operators can provide service directly with their own equipment or they can purchase transit
services through an agreement with a contractor.
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As summarized in Exhibit 1-16, approximately 949 transit providers in urbanized areas (UZAs) and
1,321 transit providers in rural areas submitted data to the NTD. Exhibit 1-17 identifies the
population and unlinked transit trips for individual UZAs with a population over 1 million. (Some
other exhibits in this report present data on areas over and under 1 million in population.)

Exhibit 1-16 = Number of Urban and Rural Agencies by Organizational Structure

City, County, Local Independent State
Organization Government Public Authorities | Government Private
Structure Transportation Units or Agencies Unit Operators1 Other? | Total

Urban Agencies
Rural Agencies 643 183 302 188 1,321

————

! Private for-profit corporation, or private nonprofit corporation.

2 Other includes “Area Agency on Aging;” “Metropolitan Planning Organization, Council of Governments, or Other Planning
Agencies;” “Tribe;” and “University.”

Source: National Transit Database.

Of the 949 urban reporters, 263 were independent public authorities or agencies; 525 were city,
county, or local government transportation units or departments; 20 were State government units or
departments of transportation; and 88 were private operators. The remaining 53 agencies were
either private operators or independent agencies, such as MPOs, councils of governments (COGs) or
other planning agencies, and universities.

Similarly, of the 1,321 rural reporters, 183 were independent public authorities or agencies; 643
were city, county, or local government transportation units or departments; five were State
government units or departments of transportation; and 302 were private operators. The remaining
188 agencies were either private operators or independent agencies (e.g., MPOs, COGs, or other
planning agencies, universities, and Indian tribes).

All transit providers that receive either urban formula or rural formula funds from FTA must report to
the NTD. In the past, small systems operating fewer than nine vehicles could request a reporting
exemption; now, all small systems are required to submit a simplified report to the NTD each year,
with requirements parallel to those of rural providers. This simplified reporting applies to 288
agencies with fewer than 30 vehicles in maximum service and not operating fixed-guideway service.

Some transit providers only receive funds from the Section 5310 program. This program (49 U.S.C.
5310) provides formula funding to States to assist private nonprofit groups in meeting the
transportation needs of older adults and people with disabilities when the transportation service
provided is unavailable, insufficient, or inappropriate to meeting these needs.

As of 2016, 949 urban agencies reported providing transit service. Of these, 278 agencies, or about
30 percent, operated only one mode. About half (485 agencies) operated two modes, and the
remaining 196 operated from three to eight modes. Altogether, there are a total of 1,916 agency-
mode combinations. In 2016, an additional 1,321 agencies served rural areas. Roughly 73 percent
of rural agencies operated only one transit mode, with the remaining agencies operating anywhere
from two to four modes. The Nation’s fixed-route bus and demand-response systems are much
more extensive than the rail transit system. Bus fixed-route service includes three distinct modes:
regular fixed-route bus, commuter bus, and bus rapid transit.



Exhibit 1-17 = 2016 Ridership in Urbanized areas over 1 Million Population (2010
Census)

UZA 2010 Population 2016 Unlinked Transit
Rank UZA Name (Millions) Trips (in Millions)

1 New York-Newark, NY-NJ-CT 18.4 4,293
2 Los Angeles-Long Beach-Anaheim, CA 12.2 619
3 Chicago, IL-IN 8.6 611
4 Miami, FL 5.5 152
5 Philadelphia, PA-NJ-DE-MD 5.4 377
6 Dallas-Fort Worth-Arlington, TX 5.1 76
7 Houston, TX 4.9 91
8 Washington, DC-VA-MD 4.6 440
9 Atlanta, GA 4.5 141
10 Boston, MA-NH-RI 4.2 412
11 Detroit, Ml 3.7 40
12 Phoenix-Mesa, AZ 3.6 69
13 San Francisco-Oakland, CA 3.3 471
14 Seattle, WA 3.1 219
15 San Diego, CA 3.0 107
16 Minneapolis-St. Paul, MN-WI 2.7 96
17 Tampa-St. Petersburg, FL 2.4 29
18 Denver-Aurora, CO 2.4 104
19 Baltimore, MD 2.2 116
20 St. Louis, MO-IL 2.2 a7
21 San Juan, PR 2.1 42
22 Riverside-San Bernardino, CA 19 22
23 Portland, OR-WA 1.9 72
24 Cleveland, OH 1.8 114
25 San Antonio, TX 1.8 45
26 Pittsburgh, PA 1.8 39
27 Sacramento, CA 1.7 66
28 San Jose, CA 1.7 29
29 Cincinnati, OH-KY-IN 17 44
30 Kansas City, MO-KS 1.6 20
31 Orlando, FL 15 15
32 Indianapolis, IN 15 28
33 Virginia Beach, VA 15 10
34 Milwaukee, WI 1.4 15
35 Austin, TX 14 42
36 Columbus, OH 1.4 19
37 Austin, TX 1.4 31
38 Charlotte, NC-SC 1.2 27
39 Providence, RI-MA 1.2 19
40 Jacksonville, FL 11 13
41 Memphis, TN-MS-AR 11 8
42 Salt Lake City-West Valley City, UT 1.0 46

Note: UZA is urbanized area.
Source: U.S. Department of Commerce, Census Bureau.

As summarized in Exhibit 1-18, in 2016, 1,138 agencies reported fixed-route bus service, including
1,107 regular bus systems, 191 commuter bus systems, and 12 bus rapid transit systems. In
addition, 1,894 agencies reported operating demand response services (including demand-response
taxi). Note that some agencies operate more than one type of fixed-route bus mode and many
agencies provide service for both fixed-route bus and flexible-route demand response modes.
Because of this, the sum of these mode types is greater than the number of agencies operating
these modes.
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Exhibit 1-18 = Number of Systems by Mode

Nonrail

Regular Bus 727 411 1,138
Commuter Bus 126 65 191
Bus Rapid Transit 11 1 12
Demand Response / Taxi 812 1,082 1,894
Vanpool 86 18 104
Ferryboat 25 5 30
Trolleybus 5 0 5
Publico 1 0 1
Rail

Heavy Rail 15 0 15
Light Rail 23 0 23
Streetcar 18 0 18
Commuter Rail 27 0 27
Hybrid Rall 5 0 5
Monorail/Automated Guideway 7 0 7
Inclined Plane 3 0 3
Aerial Tramway 1 1 2
Cable Car 1 0 1

Note: No total row shown to avoid double-counting of systems.
Source: National Transit Database.

On the rail side, agencies reported operating, 18 heavy rail systems, 29 commuter rail systems, five
hybrid rail systems, 23 light rail systems, and 26 streetcar systems. Hybrid rail systems primarily
operate routes on the national system of railroads but do not operate with the characteristics of
commuter rail. This service typically operates light rail-type vehicles as diesel multiple-unit trains.

Although every major urbanized area in the United States has fixed-route bus and demand-response
systems, 48 urbanized areas were also served by at least one of the rail modes, including 27 by
commuter rail, 23 by light rail, 15 by heavy rail, 18 by streetcar vehicles, five by hybrid rail vehicle,
and 10 by the other rail modes. Exhibit 1-19 depicts the number of passenger cars for each rail
mode by urbanized area.

In addition to fixed-route bus systems, demand-response systems, and rail modes, transit agencies
reported operating 104 vanpool systems, 30 ferryboat systems, five trolleybus systems,

eight monorail/automated guideway systems, four inclined plane systems, one cable car system, and
one publico* in 2016.

Finally, the transit statistics presented in this report also include those for several minor modes,
including the San Francisco Cable Car, Seattle Monorail, Roosevelt Island Aerial Tramway in New
York, and Alaska railroad (a long-distance passenger rail system included as public transportation by
statutory exemption).

4 This is a privately owned, market-driven service using vans and small buses that comprises the largest transit
system in Puerto Rico.



Exhibit 1-19 = Vehicle Revenue Miles for Rail Modes Serving Urbanized Areas, 2016

UZA Commuter Hybrid
Rank Urbanized Area Rail Heavy Rail | Light Rail | Streetcar Rail Other! | Total Rail

88
100
102
104
177
256
393
400

New York-Newark,
NY-NJ-CT

Los Angeles-Long Beach-
Anaheim, CA
Chicago, IL-IN

Miami, FL

Philadelphia, PA-NJ-DE-

MD

Dallas-Fort Worth-Arlington,
X

Houston, TX
Washington, DC-VA-MD
Atlanta, GA
Boston, MA-NH-RI
Detroit, Ml
Phoenix-Mesa, AZ
San Francisco-Oakland, CA
Seattle, WA
San Diego, CA
Minneapolis-St. Paul, MN-
Wi
Tampa-St. Petersburg, FL
Denver-Aurora, CO
Baltimore, MD
St. Louis, MO-IL
San Juan, PR
Las Vegas-Henderson, NV
Portland, OR-WA
Cleveland, OH
Pittsburgh, PA
Sacramento, CA
San Jose, CA
Cincinnati, OH-KY-IN
Orlando, FL
Virginia Beach, VA
Austin, TX
Charlotte, NC-SC
Jacksonville, FL
Memphis, TN-MS-AR
Salt Lake City-West Valley
City, UT
Nashville-Davidson, TN
Buffalo, NY
Hartford, CT
New Orleans, LA
Tucson, AZ
Albuquerque, NM
Little Rock, AR
Chattanooga, TN-GA
Stockton, CA
Denton-Lewisville, TX
Portland, ME
Kenosha, WI-IL
Morgantown, WV
Johnstown, PA

197,736,871

13,089,698

47,754,913
3,595,531

23,563,946

1,164,706

2,289,083

23,532,668

7,215,731
1,794,741
1,372,271

538,172

1,663,629
6,386,294

5,401,304
201,335

1,823,515
1,406,934

1,078,543

2,129,947

362,594,955

6,884,795

71,811,535
8,189,085

21,721,558

77,967,423
22,267,826
23,247,288

71,628,728

5,003,458

1,910,657

2,661,244

1 Other rail modes include cable car, inclined plane, and monorail.

Notes: UZA is urbanized area. Based on primary UZA of the transit system.
is primary to a larger area. "-"indicates area is not served.

Source: National Transit Database.

2,463,517
13,746,952 -

- 3,307,488
9,829,532 89,237
3,420,828 -

- 58,285

- 63,298
6,499,541 -
2,912,029 -
5,170,134 521,024
4,114,274 267,455
8,673,789 -
5,228,128 -

- 66,163
11,355,973 -
3,138,056 -
6,250,140 -
8,856,111 405,109

776,474 -
2,170,843 -
4,369,542 -
3,470,427 -

- 29,053
393,524 -
990,324 54,901

6,668,973 -

947,935 -

- 1,192,948

- 193,860

- 52,112

- 17,523

1,299,376

163,721

644,711

1,189,377

543,526
672,720
229,784

1,867,222

11,580

165,218

668,979
2,415

564,094,719

33,721,445

119,566,448
12,973,993

48,592,992

11,083,475

3,420,828
80,314,791
22,331,124
53,279,497

543,526

2,912,029
85,208,337

6,406,254
10,730,636

5,766,300

66,163
13,019,602
14,527,808

6,250,140
1,910,657
1,867,222
9,424,941
3,437,718
2,182,423
4,369,542
3,470,427
29,053
649,088
393,524
298,379
1,045,225
165,218

12,070,277

201,335
947,935
1,823,515
1,192,948
193,860
1,406,934
52,112
18,121
1,078,543
644,711
2,129,947
17,523
668,979
2,415

Some smaller urbanized areas are served by rail that
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Transit Fleet and Stations

Exhibit 1-20 provides an overview of the Nation’s fleet of 212,668 transit vehicles as of 2016,
segmented by related vehicle type, type of service, and size of urbanized area served. Note here
that rail vehicles represent only a small proportion of the nation’s total transit fleet (roughly 10
percent) and are almost entirely based in large urban areas. In contrast, rubber-tired, road-based
transit vehicles make up close to 90 percent of the national fleet, support a range of service types,
and are almost evenly split between service areas that are over and under 1 million population.

Exhibit 1-20 = Transit Active Fleet by Vehicle Type, 2016

Light Rail/Streetcars |l 2,434 m Vehicles in Urbanized Areas Greater Than 1 Million in
Population
Commuter Rail* [ 7,329 = Vehicles in Urbanized Areas Less Than 1 Million in

Population or Rural Areas
Heavy Rail Vehicles |GG 11,341

Rural Service Regular
- |
Vehicles 25,131
Special Service Vehicles? |GG 27,104
Other Regular Vehicles® | N 31,750
vans I 37,720

Fixed-route Buses* | S, 69,359

Number of Vehicles

Vehicle Class

1 Includes commuter rail locomotives, commuter rail passenger coaches, and commuter rail self-propelled passenger cars.

2 Source for "Special Service Vehicles" is Fiscal Year Trends Report on the Use of Section 5310 Elderly and Persons with
Disabilities Program Funds (FTA 2002).

% Includes aerial tramway vehicles, automated guideway vehicles, automobiles, cable cars, cutaways, ferryboats, inclined plane
vehicles, monorail vehicles, sport utility vehicles, trolleybuses, and vintage trolleys.

4 Includes articulated buses, buses, double-decker buses, school buses, and over-the-road-buses.
Source: National Transit Database.

Exhibit 1-21 shows the composition of the Nation’s rubber tire transit vehicle fleet as of 2016. These
vehicle types serve a mix of urban and rural areas, with urban areas dominated by full-size and
articulated buses and rural areas dominated by cutaways, vans, and small buses. Articulated buses
are long, 60-foot vehicles that are articulated for better maneuverability on city streets. Full-sized
buses are standard 40-foot, 40-seat city buses. Mid-sized buses are in the 30-foot, 30-seat range.
Small buses, typically built on truck chassis, are shorter and seat approximately 25 people. Cutaways
are typically built on van chassis, and on average have a seating capacity of 15 seats. Vans, as
presented here, are the familiar 10-seat passenger vans. Additional information on trends in the
number and condition of these vehicles is included in Chapter 8.

Whereas Exhibit 1-21 depicts fleet by vehicle type, Exhibit 1-22 depicts fleet by mode. Some modes
can be composed of more than one vehicle type. The national fleet includes over 21,000 rail
vehicles (passenger cars), and over 153,000 nonrail vehicles, excluding special service vehicles. The
bus fleet, which includes bus, commuter bus, and bus rapid transit, accounts for 39 percent of the
national fleet, and demand-response for 29 percent of the national fleet.



Exhibit 1-21 = Composition of Transit Road Vehicle Fleet, 2016

Cutaways
Small Buses
Mid-size Buses
Fullsize Buses
Articulated Buses _ 4.3%, 5,522
Vans

Vehicle Count

Vehicle Type

Note: There is not a one-to-one correspondence between modes and vehicle types. For instance, cutaways are used for both
fixed-route bus and demand response. In addition, TERM's classification system for vehicle types differs from that used by NTD.

Sources: Transit Economic Requirements Model (TERM) and National Transit Database.

In addition to fleet counts, Exhibit 1-22 presents the number of stations by rail and nonrail mode,
with heavy rail, commuter rail, light rail and fixed route bus accounting for roughly 90 percent of the
total. Despite a brief period of strong investment in the early 2000s, bus rapid transit and
commuter bus stations account for only a small share of the station total. The sizes of the ADA fleet
and stations are presented in Chapter 4.

Exhibit 1-22 = Stations and Fleet by Mode, 2016

Active .
Transit Mode Total Stations

Rail

Heavy Rail 11,841 1,051
Commuter Rail 7,211 1,261
Light Rail 2,129 871
Alaska Railroad 95 11
Monorail/Automated Guideway 163 60
Cable Car 39 0
Inclined Plane 6 6
Hybrid Rail 55 55
Streetcar Rail 361 132
Nonrail

Bus 68,345 1,514
Demand Response 52,393 0
Vanpool 15,395 0
Ferryboat 183 132
Trolleybus 761 5
Publico 2,310 0
Bus Rapid Transit 655 31
Commuter Bus 6,553 235
Demand Response — Taxi 6,534 0

Aerial Tramway 61 2

Total Nonrail 153,190 1,919
Total All Modes 175,090 5,366

Source: National Transit Database.
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Track and Maintenance Facilities

Exhibit 1-23 shows maintenance facility counts broken down by mode and by size of urbanized area
for directly operated service. Modes such as hybrid rail, demand-response taxi, and publico are not
included because all service is purchased. Chapter 6 includes data on the age and condition of
these facilities.

A single facility can be used by more than one mode. In these cases, the count of facilities is
prorated based on the number of peak vehicles for each mode.

As Exhibit 1-24 shows, transit rail providers (including other rail and tramway providers) operated
13,094 miles of track in 2016. The Nation’s rail system mileage is dominated by the longer distances
generally covered by commuter rail. Light and heavy rail typically operate in more densely developed
areas and have more stations per track mile.

Exhibit 1-23 = Maintenance Facilities, Exhibit 1-24 = Transit Rail Mileage

2016 and Stations, 2016
Maintenance Under 1 Urbanized Area Track Mileage
Facility Over 1 Million and .
Typel Million | Rural Areas | Total Heavy Rail 2,272
Heavy Rail 61 0 61 Commuter Ralil 7,907
Commuter Rail 78 7 85 Light Rail 1,646
Light Rail 40 1 41 Hybrid Rail 202
Hybrid Rail 1 7 Streetcar Rail 331

i 1
Other Rail 4 12 Other Rail ad Tramway . 736
Streetcar Rail 18 5 23 Total Urbanized Area Track Mileage 13,094
. Urbanized Area Transit Rail Stations Count
Fixed-route 459 400 859 .
Bus Heavy Rail 1,051
Commuter Bus 75 37 111 Commuter Rail 1,261
Bus Rapid 5 1 3 Light Rail 871
Transit . .
Hybrid Rail 55

Demand
Response 274 281 555 Streetcar Rail 132
Vanpool 15 ) 23 Other Rail and Tramway* 79
Ferryboat 18 6 24 g?;zlot:;bamzed Area Transit Rail 3.449
Trolleybus 4 ! 5 1 Alaska railroad, automated guideway, cable car,
Aerial 1 0 1 inclined plane, monorail, and aerial tramway.

Tramway Source: National Transit Database.
Rural Transit

11 604 615
Total
Maintenance 1,069 1,355 2,424
Facilities

! Directly operated service only. Includes owned and
leased facilities.

2 Alaska railroad, automated guideway, cable car, inclined
plane, and monorail.

Source: National Transit Database.
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Funding — Highways

This chapter presents data and analyses on
funding trends for highways and transit across
all levels of government and sources of funding.
The revenue sources for investments in
highways and bridges are discussed first in this
section, followed by details on total highway
expenditures and, more specifically, capital
outlays. A separate section presents data on
transit system funding, highlighting trends in
revenues, capital, and operating expenditures.

The classification of the revenue and
expenditure items in this section is based on
definitions contained in A Guide to Reporting
Highway Statistics, which is the instructional
manual for States providing financial data for
the Highway Statistics publication.>

Financing for highways comes from both the
public and private sectors. Although the private
sector’s role in the delivery of highway
infrastructure has been increasing, the public
sector still provides most of the funding. The
financial statistics presented in this chapter are
drawn predominantly from State reports based
on State and local accounting systems. Figures
in these accounting systems can include some
private-sector investment; in these cases, the
amounts are generally classified as “Other
Receipts.” For additional information on public-
private partnerships (P3s) in transportation, see
http://www.fhwa.dot.gov/ipd/p3.

Revenues to fund construction, replacement,
rehabilitation, maintenance, and other needed
activities for highways and bridges are raised at
all three levels of government—Federal, State,
and local. Funding and expenditures across the
different levels of government are closely
intertwined. Most highway revenues raised at
the Federal level support the Federal-aid
Highway Program (FAHP), a Federally funded,
State-administered program through which
Federal funds are transferred primarily based on
statutory formulas. Some Federal revenues are
transferred to States or local governments via

KEY TAKEAWAYS

Combined highway expenditures at the Federal,
State, and local government levels totaled
$223.2 billion in 2016.

Revenues raised for use on highways by all levels of
government totaled $272.1 billion in 2016, including
a $51.9 billion one-time transfer of general funds to
the Federal Highway Trust Fund (HTF).

The amount spent on highways at all levels of
government reached $223.2 billion in 2016. The
largest portion, $144.6 billion (64.8 percent) was
spent by States while $75.6 billion (33.9 percent)
was spent by local governments.

The $49.0 billion difference between highway
revenues and highway expenditures represents the
net increase during 2016 of the cash balances of the
HTF plus comparable dedicated accounts at the State
and local level. Without the $51.9 billion one-time
transfer of general funds to the HTF, cash balances
would have decreased in 2016.

Total highway capital outlays on all systems reached
$112.9 billion in 2016. Of this total, $26.4 billion

(23 percent) was spent on the Interstate System,
$59.2 billion (52 percent) was spent on the National
Highway System (NHS), and $84.1 billion

(74 percent) was spent on Federal-aid highways.

The composition of highway capital spending shifted
from 2006 to 2016. The share of highway capital
spending directed toward system rehabilitation rose
from 51.5 percent to 62.0 percent, the share used
for system enhancement rose from 10.6 percent to
13.6 percent, and the share used for system
expansion fell from 37.9 percent to 24.4 percent.

Federal funding supported 39.7 percent of highway
capital spending and 21.1 percent of total highway
spending by all levels of government in 2016.

Federally funded highway capital outlay grew by
2.6 percent per year from 2006 to 2016, compared
with a 4.1-percent annual increase in capital
spending funded by State and local governments.

In recent years, some States have raised their fuel tax
rates, adopted variable fuel tax rates, and increasingly
explored alternative funding mechanisms.

other means, such as discretionary grants. Direct Federal expenditures are limited to administrative
and research activities plus construction and maintenance of the small share of roads and bridges
owned by the Federal government. (See Chapter 1.) States also raise significant amounts of

> See http://www.fhwa.dot.gov/policyinformation/hss/guide/guide.pdf and http://www.fhwa.dot.gov/policyinformation/statistics.cfm.
Note that both 2014 and 2016 saw transfers from the General Fund to the HTF.



revenue for use on highways, which are combined with Federal dollars to pay directly for highways
and bridges, as well as to direct additional resources to local governments.

Highway Revenue and Transfer Terminology
Revenue and transfer terms used in this chapter include:

» Revenue: funds received by a government authority and intended for use on highways,
including those from general fund appropriations, user charges, property taxes and
assessments, investment income, and bond issue proceeds. Highway-user revenues that
are used for non-highway purposes are not included.

» User Charges: taxes and fees imposed on the owners and operators of motor vehicles
for their use of public highways, including motor-fuel taxes, tolls, motor-vehicle taxes,
certificate-of-title fees, driver-license fees, weight-distance taxes, oversize-overweight
permits, and trip permits.

» General Fund: Refers to the basic operating fund of a state, local, or the Federal
government and is its chief operating fund. It records all assets and liabilities of the entity
that are not assigned to a special purpose fund. Money comes into the general fund from a
variety of taxes and fees levied by a governmental entity, some of which could be the same
sources cited separately as other categories in the exhibits presented in this chapter.
Amounts drawn from the general fund are referred to as General Fund Appropriations.

» Intergovernmental transfers: transfers of funds from one government (e.g., State, local
government, or federal unit) to another. Includes Federal aid distributed from the HTF to
States and local governments, State funds transferred to local governments, and local
funds transferred to State governments.

» Reserves: funds that are received but not expended that same year; usually deposited
into government accounts and retained there for future expenditure. This includes any
funds that a State may set aside from fees or other receipts for later use and lump-sum
transfers to the Highway Trust Fund intended for use over multiple years.

Exhibit 2-1 summarizes revenue and expenditure highlights for highways and bridges in 2016, the
first year for which funds were authorized under the Fixing America's Surface Transportation (FAST)
Act, enacted December 4, 2015. Total direct expenditures for highways and bridges in 2016
reached $223.2 billion. Total revenues for highways and bridges from all government sources
totaled $272.1 billion in 2016. The $49.0 billion difference between total revenues and total
expenditures represents amounts placed in reserves for use in future years; this equals the net
increase during 2016 in the cash balances of the Highway Account of the HTF plus comparable
dedicated accounts at the State and local level.

Total highway revenues included $117.7 billion generated from user charges, including motor fuel
taxes, motor vehicle taxes and fees, and tolls. The remaining $154.5 billion was generated from a
variety of other sources, or appropriated from general Federal, State, or local general revenues.

Total highway expenditures included $112.9 billion of highway capital expenditures and $95.9 billion
of non-capital expenditures such as maintenance and traffic services, administration, highway and
safety, and bond interest. The remaining $14.3 billion went for bond retirement.

The Federal government provided $44.2 billion to State and local governments for use on highways
during 2016. Net transfers to State governments (transfers from Federal and local governments less
transfers to local governments) totaled $28.7 billion, while net transfers to local governments totaled
$15.5 billion.
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Exhibit 2-1 = Summary of Government Revenue Sources and Direct Expenditures for
Highways, 2016

Highway Revenue, Billions of Dollars

User Charges?® $34.8 $77.5 $5.4 $117.7
Other $54.8 $44.9 $54.8 $154.5
gitller;tr:ar:]geor:/ternmental Transfers from (or to) Other Levels of ($44.2) $28.7 $15.5

Funds Drawn From (or Placed in) Reserves ($42.4) ($6.6) $0.0 ($49.0)
Capital Outlay $0.6 $84.0 $28.3 $112.9
Noncapital Expenditures $2.3 $51.4 $42.1 $95.9
Bond Retirement $0.0 $9.1 $5.3 $14.3

1 Amounts shown represent only the portion of user charges that are used to fund highway spending; a portion of the revenue
generated by motor fuel taxes, motor vehicle taxes and fees, and tolls is used for mass transit and other nonhighway purposes.
Gross receipts generated by user charges totaled $147.2 billion in 2016.

Sources: FHWA Bulletin: Highway Funding 2013-2016, Table HF-10B, and unpublished FHWA data.

Exhibit 2-2 summarizes expenditures by level of government for 2016. Capital outlay accounted for
50.6 percent of all expenditures, whereas noncapital expenditures accounted for 43.0 percent and
bond retirement accounted 6.4 percent. States accounted for 64.8 percent of total direct
expenditures in 2016, local governments accounted for 33.9 percent, and the Federal government
accounted for 1.3 percent (primarily on Federally owned roads).

Exhibit 2-2 = Direct Expenditures for Highways by Expending Agency and Type, 2016

Highway Expenditures (Billions of Dollars)

Expenditures by Type

Capital Outlay $0.6 $84.0 $28.3 $112.9 50.6%
Noncapital Expenditures $2.3 $51.4 $42.1 $95.9 43.0%
Total, Current Expenditures $3.0 $135.5 $70.4 $208.8 93.6%
Bond Retirement $0.0 $9.1 $5.3 $14.3 6.4%
Percent of Total 1.3% 64.8% 33.9% 100.0%

Sources: FHWA Bulletin: Highway Funding 2013-2016, Table HF-10B, and unpublished FHWA data.

Revenue Sources for Highways

Revenues intended for highway and bridge construction, operations, and maintenance are raised at
the Federal, State, and local levels of government. Revenues come from user charges (motor fuel
taxes, motor vehicle taxes and fees, and tolls) and other sources, such as General Fund
appropriations, other taxes, investment income, and debt financing (see Exhibit 2-3).



Exhibit 2-3 = Government Revenue Sources for Highways, 2016

u Property Taxes and Assessments; Other Taxes and Fees mBond Issue Proceeds, Investment Income, and Other Receipts

m General Fund Appropriations m User Charges
0.4%

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Proportion of Highway Revenue

Federal State Local
Type of Government

Highway Revenue, Billions of Dollars

User Charges?

Motor Fuel Taxes $29.1 $35.4 $1.0 $65.5 24.1%
Motor Vehicle Taxes and Fees $5.7 $29.9 $2.0 $37.7 13.8%
Tolls $0.0 $12.2 $2.3 $14.5 5.3%
Subtotal $34.8 $77.5 $5.4 $117.7 43.2%
Other

General Fund Appropriations? $54.1 $7.2 $21.5 $82.8 30.4%
Property Taxes and Assessments $0.0 $0.0 $12.7 $12.7 4.7%
Other Taxes and Fees $0.4 $10.6 $8.4 $19.4 7.1%
Investment Income and Other Receipts® $0.3 $12.2 $6.3 $18.8 6.9%
Bond Issue Proceeds $0.0 $14.9 $5.8 $20.7 7.6%
Subtotal $54.8 $44.9 $54.8 $154.5 56.8%

t Amounts shown represent only the portion of user charges that are used to fund highway spending; a portion of the revenue
generated by motor fuel taxes, motor vehicle taxes and fees, and tolls is used for mass transit and other nonhighway purposes.
Gross receipts generated by user charges totaled $147.2 billion in 2016.

2 The $54.1 billion shown for Federal includes $51.9 billion transferred from the General Fund to the Highway Account of the
Highway Trust Fund. The remainder supported expenditures by the FHWA and other Federal agencies that were not paid for from
the Highway Trust Fund.

3 The $0.3 billion figure shown for Federal includes $0.1 billion transferred from the balance of the Leaking Underground Storage
Tank Fund to the Highway Account of the Highway Trust Fund.

Sources: FHWA Bulletin: Highway Funding 2013-2016, Table HF-10B, and unpublished FHWA data.
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Highway Expenditure Terminology
Definitions for expenditure category types discussed in this chapter are:

» Capital outlay: funds used to purchase a fixed highway asset or to extend its useful life; these
highway improvements can include new construction, reconstruction, resurfacing, rehabilitation,
and restoration; and installation of guardrails, fencing, signs, and signals. It also includes the
cost of land acquisition and other right-of-way costs and preliminary and construction
engineering, in addition to construction costs.

» Maintenance: routine and regular expenditures required to keep the highway surface,
shoulders, roadsides, structures, and traffic control devices in usable condition. These efforts
include spot patching and crack sealing of roadways and bridge decks, and maintaining and
repairing highway utilities and safety devices, such as route markers, pavement markings, signs,
guardrails, fences, signals, and highway lighting.

» Highway and traffic services: activities designed to improve the operation and appearance of
the roadway, including items such as the operation of traffic control systems, snow and ice
removal, highway beautification, litter pickup, mowing, toll collection, and air quality monitoring.

» Current expenditures: all highway expenditures except for bond retirement (principal only).

» Noncapital expenditures: all current expenditures except for capital outlay (includes interest
payments on bonds).

The $54.1 billion of Federal General Fund appropriations includes $51.9 billion transferred from the
General Fund to the Highway Account of the HTF, as per the FAST Act. This one-time General Fund
transfer to the HTF represents approximately 95.9 percent of total Federal General Fund
appropriations for highways in 2016 and 57.9 percent of total Federal revenue for the year.
Although the FAST Act authorized federal highway and public transportation programs through
September 30, 2020, the entire $51.9 billion specified for the Highway Account was transferred at
one time.

In addition to General Fund appropriations, bond issue proceeds ($20.7 billion) and investment
income and other receipts ($18.8 billion) were among the largest sources of revenue, reflecting the
use of alternative funding sources in recent years.

In addition to Federal funding from the HTF, States use a variety of revenue sources to support their
transportation expenditures—including State fuel taxes, vehicle fees, sales taxes, tolls, mode-specific
revenues, road pricing, cigarette taxes, and State lotteries. The investment income and other
receipts category in Exhibit 2-3 includes development fees and special district assessments and
private-sector investment in highways, to the extent that such investment is captured in State and
local accounting systems.

Exhibit 2-3 also shows that the types and relative proportions of revenues used to fund highways
vary significantly by level of government, with States generating most of their revenue via dedicated
user charges and local governments getting a large portion of their revenues from annual General
Fund appropriations. Sixty-three percent of State government revenues ($77.5 billion) for highways
and bridges were raised via user charges, mostly from States’ motor fuel taxes ($35.4 billion) and
motor vehicle taxes and fees ($29.9 billion).
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HTF Highway Account Excise Tax Receipts and Expenditures

The last time that annual net highway excise tax and related receipts credited to the Highway
Account of the HTF exceeded annual expenditures from the Highway Account was in 2000. As
shown in Exhibit 2-4, for each year since 2000, total annual receipts to the Highway Account from
excise taxes and other income (such as interest income and motor carrier safety fines and
penalties) have been lower than the annual expenditures from the Highway Account (including
amounts transferred from the Highway Account to the Transit Account). (Note that the HTF
Highway Account receipts and outlays shown in Exhibit 2-4 do not include transfers from the
General Fund, such as the $51.9 billion transferred in 2016.) In the years 2005 through 2007,
annual net receipts nearly reached the same amount as annual expenditures. The growth of
outlays then outpaced increases in revenue, and in 2016 net receipts were equivalent to
approximately three-fourths of outlays that year ($36.1 billion vs. $46.1 billion)

To help maintain a positive cash balance in the HTF, transfers from the General Fund to the HTF
were legislatively mandated in Fiscal Years 2008, 2009, 2010, 2013, 2014, and 2016. In Fiscal
Years 2012, 2014, and 2016, funds were also transferred from the balance of the Leaking
Underground Storage Tank Fund to the HTF; the original source of these funds was revenues
generated in previous years from a 0.1-cent-per-gallon portion of the Federal tax on motor fuels.

Exhibit 2-4 - Highway Trust Fund Highway Account Receipts and Outlays, Fiscal Years
2000-2017
50
45
40
35
30
25
20
15
10
5

0
2000 2002 2004 2006 2008 2010 2012 2014 2016

=== Highway Account Outlays (Plus Transfers to Transit Account)

(Billions of Dollars)

=== Highway Account Excise Tax and Other Receipts (Excluding General Fund Transfers)

Account Receipts and Outlays

Sources: Highway Statistics, various years, Tables FE-210 and FE-10.

In contrast, the largest portions of local governments’ $60.1 billion in revenue came from General
Fund appropriations ($21.5 billion; 35.8 percent of the total raised by local governments), followed
by property taxes and assessments ($12.7 billion), and other taxes and fees ($8.4 billion).
Meanwhile, in 2016 the largest portion of Federal government revenues raised was from General
Fund appropriations, which accounted for nearly two-thirds of the total (60.4 percent or

$54.1 billion); Federal motor fuel taxes accounted for another $29.1 billion. Of the $89.6 billion
raised by the Federal Government, $42.4 billion was placed in reserves. State governments also
placed some monies into reserves—$6.6 billion (see Exhibit 2-1).
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State Fuel Taxes

In recent decades, fuel tax revenues have fallen in real terms because the Federal fuel tax and many
State fuel taxes are fixed at static cents-per-gallon rates. In response, many States have structured
their fuel taxes to change over time. Some of these taxes are periodically adjusted based on a
measure of inflation, whereas others are calculated as a percentage of wholesale or retail fuel prices,
or by some other criterion. In its 2016 report, the American Association of State Highway and
Transportation Officials (AASHTO) reported that 19 States used variable-rate fuel taxes, and

10 States used a combination of fixed-rate and variable-rate fuel taxes to fund transportation.
According to AASHTO’s 2016 report, 42 States used passenger vehicle fees, 42 States used truck
registration fees, and 18 used tolls to raise revenues for transportation investment.

At the same time, State legislative activity with respect to transportation funding has increased. The
National Conference of State Legislatures (NCSL) reports that in 2017, seven States (California,
Indiana, Montana, South Carolina, Oregon, Tennessee, and West Virginia) had passed legislation to
increase fuel taxes. One State (New Jersey) enacted legislation to increase State fuel taxes in 2016,
eight States (Georgia, Idaho, lowa, Michigan, Nebraska, South Dakota, Utah, and Washington)
passed legislation to increase fuel taxes in 2015, and 10 more raised their gas tax or adjusted their
formula between 2013 and 2015. In contrast, no State legislature approved an increase to fuel taxes
in 2010, 2011, or 2012. (See http://www.ncsl.org/research/transportation/2013-and-2014-legislative-
actions-likely-to-change-gas-taxes.aspx.)

Revenue Trends

From 2006 to 2016, total revenues for highways across all levels of government increased at an
annual rate of 4.9 percent. Exhibit 2-5 presents the trends in revenues used for highways by source
for all levels of government over the past 10 years. The largest rate of increase during that time
came from General Fund appropriations, which grew by an annual average rate of 11.3 percent,
bolstered by the FAST Act’s $51.9 billion one-time transfer recorded in 2016. Meanwhile, user fees
overall increased by an annual rate of 2.3 percent, with tolls increasing at a higher rate than motor
fuel and motor vehicle taxes (5.8 percent vs. 1.9 percent) but by a lesser dollar amount (from
$14.4 billion to $14.5 billion for tolls; from $93.4 billion to $103.1 billion for motor vehicle taxes).
Revenues from investment income and other receipts as well as other taxes and fees increased at a
greater annual rate than the overall 4.9 percent revenue increase, by 6.9 percent and 6.8 percent,
respectively. In contrast, revenues raised from property taxes/assessments and from bond issue
proceeds grew comparatively slowly during this period at 3.6 percent and 1.2 percent, respectively.

The graph at the top of Exhibit 2-5 shows the percentage share of each funding source by year for
2006-2016. It demonstrates that a relatively steady percentage of revenues came from tolls,
property taxes/assessments, and other taxes and fees during that time, whereas the portion of
revenues coming from General Fund appropriations varied significantly and the portion from motor
fuel and motor vehicle taxes generally declined.
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Exhibit 2-5 = Government Revenue Sources for Highways, 2006—-2016

60%

m2006 ®m2008 ®2010 m®=2012 m2014 2016
50%
40%

30%

20%

Percent of Total Revenue

10%

0%

Motor Fuel Tolls Property  General Fund Other Taxes Investment  Bond Issue
and Motor Taxes and Appropriations and Fees Income and Proceeds
Vehicle Taxes Assessments Other

Receipts
Revenue Source P

Highway Revenue, Billions of Dollars Annual Rate
of Change
Motor Fuel and Motor Vehicle Taxes $85.4  $84.7 $84.1 $91.5 $93.4 $103.1 1.9%
Tolls $8.3 $9.1 $9.7 $13.5 $14.4 $14.5 5.8%
Subtotal: User Fees $93.7  $93.8 $93.8 $104.9 $107.8 $117.7 2.3%
Property Taxes and Assessments $9.0 $9.0 $10.1 $10.1 $12.8 $12.7 3.6%
General Fund Appropriations $28.3 $40.0 $61.5 $39.8 $56.3 $82.8 11.3%
Other Taxes and Fees $10.1 $12.2 $13.5 $16.1 $16.4 $19.4 6.8%
Investment Income and Other Receipts $9.7 $16.6 $15.8 $21.1 $18.7 $18.8 6.9%
Bond Issue Proceeds $18.3 $20.9 $33.7 $24.0 $29.2 $20.7 1.2%

Sources: FHWA Bulletin: Highway Funding 2013-2016, Table HF-10B; Highway Statistics, various years, Table HF-10A.

In the most recent years, between 2014 and 2016, total revenues raised grew from $241.3 billion to
$272.1 billion, driven mainly by a jump from $56.3 billion to $82.8 billion in General Fund
appropriations and supported by an increase in revenues from motor fuel and motor vehicle taxes
from $93.4 billion to $103.1 billion.® The amount of revenue raised increased or remained steady in
each category except bond issue proceeds, which fell from $29.2 billion to $20.7 billion.

Following passage of the Federal-aid Highway Act of 1956 and establishment of the HTF, user
charges such as motor fuel taxes, motor vehicle taxes, and tolls consistently provided most of the
combined revenues raised for highway and bridge programs by all levels of government for many
years. However, after 2008, due to flat user revenues and transfers to keep the HTF solvent, the
share of user revenues fell below 50 percent. The share of revenues from user charges declined
from more than 55 percent in 2006 to around 43 percent in 2016. Exhibit 2-6 shows the share of
highway revenue derived from user charges from 2006 to 2016. Revenues from user charges
declined steadily from 2006 to 2010, then increased in 2012 before resuming their decline.

6 Note that both 2014 and 2016 saw transfers from the General Fund to the HTF.
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Exhibit 2-6 = Percentage of Highway Revenue Derived from User Charges, 2006—
2016, All Units of Government
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Year

m Motor Fuel and Motor Vehicle Taxes  mTolls

Percentage of Highway
Revenue

Source: FHWA Bulletin: Highway Funding 2013-2016, Table HF-10B, and unpublished FHWA data.

Highway Expenditures

As noted in Exhibit 2-2, highway expenditures by all levels of government totaled $223.2 billion in
2016; $144.6 billion (64.8 percent of the total) was spent by States, $75.6 billion (33.9 percent) was
spent by local governments, and $3.0 billion (1.3 percent) was direct Federal spending. Although
the Federal government funded $47.2 billion of highway expenditures in 2016 (Exhibit 2-7), direct
Federal spending (capital outlay, maintenance, administration, and research) was only $3.0 billion.
The remaining was transferred to State and local governments.

Exhibit 2-7 breaks down the total Federal, State, and local expenditures by type and level of
government. The rows “Funding Sources for Capital Outlay” and “Funding Sources for Total
Expenditures” in Exhibit 2-7 indicate the level of government that provided the funding for those
expenditures. These expenditures represent cash outlays, not authorizations or obligations of funds.
(The terms “expenditures,” “spending,” and “outlays” are used interchangeably in this report.) Most
of the funding for capital outlays came from State or local governments; they provided $68.1 billion
of the $112.9 billion total, equivalent to 60.3 percent. Most of the Federal government’s $3.0 billion
in direct expenditures (i.e., the money spent directly on roads by the Federal government, and not
transferred to States or placed in reserves, as presented in Exhibit 2-1) were for noncapital
expenditures ($2.3 billion; see Exhibit 2-1).

State governments combined $42.4 billion in Federal funds, $98.7 billion in State funds, and

$3.5 billion in local funding sources to support direct expenditures of $144.6 billion (64.8 percent of
all highway expenditures). Local governments directly spent $1.8 billion of Federal funds,

$17.2 billion of State funds, and $56.6 billion of local funds on highways, totaling $75.6 billion
(33.9 percent of all highway expenditures).

Most Federal funds pay for capital outlays, whereas States direct their highway and bridge funds more
broadly. In 2016, $44.8 billion in capital outlays originated from Federal funds, most of which

($42.4 billion) was expended by State governments (Exhibit 2-7). Total expenditures (capital outlays
plus noncapital expenditures) funded by the Federal government were $47.2 billion, meaning that only
$2.4 billion in Federal funding went to noncapital expenditures. In 2016, funds from State or local
governments for capital outlays reached $68.1 billion, but total expenditures funded by State or local
governments reached $176.0 billion ($115.9 billion and $60.1 billion, respectively). The Federally
funded share of highway capital spending was 39.7 percent in 2016, whereas the Federally funded
share of total highway spending was 21.1 percent.



Exhibit 2-7 = Direct Expenditures for Highways by Expending Agency and Type, 2016

Funding Sources for Funding Sources for Total
Capital Outlay Expenditures

= Funded by
= Funded by Federal Federal
Government Government

= Funded by State
Governments

= Funded by State or
Local Governments

Highway Expenditures (Billions of Dollars)

Funding Sources for Capital Outlay

Funded by Federal Government $0.6 $42.4 $1.8 $44.8 39.7%
Funded by State or Local Governments $0.0 $41.7 $26.4 $68.1 60.3%
Total $0.6 $84.1 $28.2 $112.9 100.0%
Funding Sources for Total Expenditures

Funded by Federal Government $3.0 $42.4 $1.8 $47.2 21.1%
Funded by State Governments $0.0 $98.7 $17.2 $115.9 51.9%
Funded by Local Governments $0.0 $3.5 $56.6 $60.1 26.9%

Sources: FHWA Bulletin: Highway Funding 2013-2016, Table HF-10B, and unpublished FHWA data.

Historical Expenditure and Funding Trends

All highway expenditures have grown at an annual rate of 3.2 percent (3.0 percent growth for
current expenditures) in the 10-year period from 2006 to 2016 for all levels of government. (Note
that this represents growth in nominal dollar terms; see the Constant-dollar Expenditures section
below for a discussion of inflation-adjusted expenditure trends). Exhibit 2-8 breaks out these
expenditures since 2006 by type for all levels of government. Total expenditures by major
expenditure type have increased at similar rates over the course of that time, with those types
related to debt service increasing at slightly higher annual rates. Expenditures directed to bond
retirement increased by 5.9 percent annually and payments for interest on debt increased by

4.8 percent annually between 2006 and 2016. The other type categories (maintenance and traffic
services, administration, highway patrol and safety) increased at annual rates of between 2.0 and
2.9 percent. Capital outlays have remained near 50 percent of current expenditures since 2006,

with a slight increase in 2016, as illustrated in the stacked bar chart at the top of Exhibit 2-8, 2
increasing by 3.5 percent per year during the 10-year period. z
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Exhibit 2-8 = Expenditures for Highways by Type, All Units of Government, 2006—-2016

m nterest on Debt m Highway Patrol and Safety ® Administration
® Maintenance and Traffic Services ® Capital Outlay
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Highway Expenditures, Billions of Dollars Annual Rate
of Change

Expenditure Type

Capital Outlay $80.2 $90.4 $100.0 $105.3 $105.4 $112.9 3.5%
Maintenance and Traffic Services $40.8 $45.9 $46.3 $48.5 $51.4 $49.8 2.0%
Administration $13.1 $17.8 $16.5 $16.0 $16.4 $17.5 2.9%
Highway Patrol and Safety $14.7 $17.3 $16.8 $18.3 $19.8 $18.0 2.0%
Interest on Debt $6.6 $8.5 $10.1 $11.5 $11.5 $10.6 4.8%
Total, Current Expenditures $155.5 $180.0 $189.7 $199.5 $204.6 $208.8 3.0%
Bond Retirement $8.1 $8.6 $14.6 $18.9 $17.9 $14.3 5.9%

Total, All Expenditures $163.5 | $188.5 | $204.3 | $218.4 | $222.6 | $223.2

Sources: FHWA Bulletin: Highway Funding 2013-2016, Table HF-10B; Highway Statistics, various years, Table HF-10A.

The portion of total expenditures and of all capital outlays funded by State and local governments has
increased faster than those funded by the Federal government between 2006 and 2016 (see

Exhibit 2-9). Total expenditures funded by State governments increased at an average annual rate of
4.1 percent since 2006, whereas total federally funded expenditures increased by 2.6 percent and total
expenditures funded by local governments increased by 1.9 percent. Growth in capital outlays
followed similar patterns, increasing at an annual average rate of 4.1 percent for State and local
government expenditures combined, and increasing by 2.6 percent for federally funded expenditures.



Exhibit 2-9 = Funding for Highways by Level of Government, 2004—2016

Total Expenditures Capital Outlay
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Highway Funding, Billions of Dollars Annual Rate

of Change
2016/2006

Capital Outlay

Funded by Federal Government $34.6 $37.6 $43.3 $45.3 $44.2 $44.8 2.6%
Funded by State or Local Governments $45.6 $52.8 $56.7 $60.0 $61.2 $68.1 4.1%
Total $80.2 $90.4 $100.0 $105.3 $105.4 $112.9 3.5%
Federal Share 43.1% 41.6% 43.3% 43.0% 42.0% 39.7%

Total Expenditures

Funded by Federal Government $36.3 $39.8 $46.1 $47.3 $46.7 $47.2 2.6%
Funded by State Governments $77.4 $96.6 $98.7 $105.2 $111.8 $115.9 4.1%
Funded by Local Governments $49.8 $52.2 $59.5 $65.8 $64.1 $60.1 1.9%
Federal Share 22.2% 21.1% 22.6% 21.7% 21.0% 21.1%

Sources: FHWA Bulletin: Highway Funding 2013-2016, Table HF-10B; Highway Statistics, various years, Table HF-10A.

Although the Federal share of funding for capital outlays has decreased slightly (from 43.1 percent
in 2006 to 39.7 percent in 2016) it remains nearly double the Federal share of total expenditures
(which has fluctuated slightly between 21.0 percent and 22.6 percent). The stacked graphs at the
top of Exhibit 2-9 present funding by level of government between 2006 and 2016.

Constant-dollar Expenditures

When comparing costs and expenditures over time, the general increase in prices and the decrease
in the purchasing value of money need to be considered. This report uses different indices for
converting nominal-dollar (current year) highway spending to constant dollars for capital and
noncapital expenditures. The types of inputs of materials and labor associated with various types of
highway expenditures differ significantly: for example, on a dollar-per-dollar basis, highway
maintenance activities are generally more labor-intensive than highway construction activities. For
constant-dollar conversions for highway capital expenditures, the Federal Highway Administration
(FHWA) National Highway Construction Cost Index (NHCCI) version 2.0 is used. Constant-dollar
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conversions for other types of highway expenditures are based on the Bureau of Labor Statistics’
Consumer Price Index.

Exhibit 2-10 illustrates the trends in cost indices used in the report, converted to a common base
year of 2006. Over the 10-year period from 2006 to 2016, the Consumer Price Index increased
significantly more than the increase in the NHCCI (119.1 vs. 108.2).

Exhibit 2-10 = Comparison of Inflation Indices (Converted to a 2006 Base Year),
2006-2016

140

120 ——

[4)
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S
x 100
'8 e=g=m Consumer Price Index
- e NHCC|

80

60

2006 2008 2010 2012 2014 2016

Year of Comparison
Note: To facilitate comparisons of trends from 2006 to 2016, each index was mathematically converted so that its value for the year

2006 would be equal to 100.
Sources: FHWA Highway Statistics, various years, Table PT-1 (http://www.bls.gov/cpi/).

In addition, the indices behaved differently. Whereas the Consumer Price Index rose steadily each
year from 2006 to 2016, the NHCCI fluctuated significantly. Sharp increases in the prices of
materials such as steel, asphalt, and cement caused NHCCI to increase up through 2008. Highway
construction prices as measured by NHCCI then declined dramatically from 2008 to 2009, remained
fairly flat in 2010, and then resumed an upward trend. Despite recent increases, the NHCCI has
remained below the Consumer Price Index since 2009.

Exhibit 2-11 displays time-series data on highway expenditures in both current (nominal) and
constant (real) 2016 dollars. Total highway expenditures in current dollars have generally increased
since 2006, reaching $223.2 billion in 2016. However, in constant 2016 dollar terms, total highway
expenditures have remained relatively flat since 2009. In current dollars, total highway
expenditures increased by more than a third between 2006 and 2016 (from $163.5 billion to

$223.2 billion, see Exhibit 2-8). Total noncapital (other) expenditures grew similarly by about

32 percent in current dollars (from $83.3 billion to $110.3 billion), and capital expenditures grew by
approximately 41 percent during the same period (from $80.2 billion to $112.9 billion).



Exhibit 2-11 = Highway Capital, Noncapital, and Total Expenditures in Current and
Constant 2016 Dollars, All Units of Government, 2006—2016
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When expressed in constant 2016 dollars, the growth in total highway expenditures between 2006
and 2016 was 20 percent overall, and the values in constant and current dollars grew steadily and
did not vary much as they converged in 2016. Capital expenditures, on the other hand, fluctuated
when expressed in constant 2016 dollars from 2006 to 2009, and declined from 2010 to 2016,
reflecting the fluctuations in the NHCCI.

Highway Capital Outlay

States provide FHWA with detailed data on what they spend on arterials and collectors, classifying
capital outlay on each functional system into 17 improvement types. Direct State expenditures on
arterials and collectors totaled $71.4 billion in 2016, drawing on a combination of State revenues,
transfers from the Federal government, and transfers from local governments. These can be seen
in Exhibit 2-12.

However, comparable data are not available for local government expenditures, direct expenditures
by Federal agencies, or State government expenditures on local functional class roads off the
National Highway System (NHS). Therefore, Exhibit 2-13 presents an estimated distribution by
broad categories of improvement types for the total $112.9 billion invested in 2016 on all systems,
extrapolating from the available detailed data on the $71.4 billion of State expenditures on arterials
and collectors. For this estimation, 17 highway capital improvement types have been allocated
among three broad categories: system rehabilitation, system expansion, and system enhancement,
as shown in Exhibit 2-12. These broad categories are also used in Part II of this report to discuss
the components of future capital investment scenarios. These categories are defined as follows:

= System rehabilitation: capital improvements on existing roads and bridges intended to
preserve the existing pavement and bridge infrastructure. These activities include
reconstruction, resurfacing, pavement restoration or rehabilitation, widening of narrow lanes or
shoulders, bridge replacement, and bridge rehabilitation. Also included is the portion of
widening (lane addition) projects estimated for reconstructing or improving existing lanes.
System rehabilitation does not include routine maintenance costs.

= System expansion: construction of new roads and new bridges and addition of new lanes to
existing roads. Expansion includes all new construction, new bridges, and major widening, and
most of the costs associated with reconstruction-with added capacity, except for the portion of
these expenditures estimated for improving existing lanes of a facility.

= System enhancement: safety enhancements, traffic operation improvements such as the
installation of intelligent transportation systems, and environmental enhancements.

As shown in Exhibit 2-12, most types of highway capital improvement reported by States are
assigned to one of these three broad categories; however, engineering is split among the three
categories and reconstruction-added capacity is divided between system rehabilitation and system
expansion.

As previously noted, direct State expenditures on arterials and collectors totaled $71.4 billion in
2016. The highway capital improvement type with the largest amount of direct State expenditures
on arterials and collectors in 2016 was $21.4 billion for restoration and rehabilitation (30.0 percent
of the total); the second largest was engineering ($8.7 billion).



Exhibit 2-12 = State Highway Capital Outlay on Arterials and Collectors by
Improvement Type, 2016

Distribution of Capital Outlay, Billions of Dollars
System Expansion

System New Roads Existing System
Type of Expenditure Rehabilitation | and Bridges Roads Enhancements

Direct State Expenditures on Arterials and Collectors?

Right-of-Way $1.6 $2.1 $3.8
Engineering $5.7 $0.9 $1.2 $0.9 $8.7
New Construction $4.9 $4.9
Relocation $0.8 $0.8
Reconstruction—Added Capacity $1.9 $4.4 $6.3
Reconstruction—No Added Capacity $5.1 $5.1
Major Widening $2.5 $2.5
Minor Widening $0.9 $0.9
Restoration and Rehabilitation $21.4 $21.4
Resurfacing $0.0 $0.0
New Bridge $1.1 $1.1
Bridge Replacement $5.5 $5.5
Major Bridge Rehabilitation $0.5 $0.5
Minor Bridge Work $3.6 $3.6
Safety $2.6 $2.6
Traffic Management/Engineering $1.1 $1.1
Environmental and Other $2.5 $2.5

Total, State Arterials and Collectors $44.6 $11.1 $71.4

Y improvement type distribution estimated based on 2014 data; 2015 and 2016 data were not available at time of report preparation.
Sources: Highway Statistics 2014, Table SF-12A, and unpublished FHWA data.

Of the $112.9 billion in total highway capital outlay on all systems, an estimated $70.0 billion

(62.0 percent) was used for system rehabilitation, $27.6 billion (24.4 percent) was used for system
expansion, and $15.3 billion (13.6 percent) was used for system enhancement (see Exhibit 2-13).
Direct State expenditures on arterials and collectors accounted for more than half of total
expenditures ($71.4 billion of $112.9 billion total).

Exhibit 2-13 = Estimated Highway Capital Outlay by Improvement Type, 2016

Distribution of Capital Outlay, Billions of Dollars

System Expansion

System New Roads Existing System
Type of Expenditure Rehabilitation and Bridges Roads Enhancements
Direct State Expenditures on Arterials and Collectors?®
Highways and Other $35.1 $7.4 $11.1 $7.2 $60.7
Bridges $9.6 $1.1 $0.0 $0.0 $10.6
Total, Arterials and Collectors $44.6 $8.5 $11.1 $7.2 $71.4
Total, Arterials and Collectors, All Jurisdictions (Estimated)?
Highways and Other $41.4 $9.1 $13.2 $9.5 $73.1
Bridges $11.7 $1.3 $13.1
Total, Arterials and Collectors $53.1 $10.4 $13.2 $9.5 $86.2
Total Capital Outlay on All Systems (Estimated)*
Highways and Other $54.6 $11.8 $14.0 $15.3 $95.8
Bridges $15.4 $1.7 $17.2
Percent of Total 62.0% 12.0% 12.4% 13.6% 100.0%

L Improvement type distribution was estimated based on 2014 data; 2015 and 2016 data were not available at time of report preparation.
2 Improvement type distribution was estimated based on State arterial and collector data.
Sources: Highway Statistics 2014, Table SF-12A, and unpublished FHWA data.
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Exhibit 2-13 Estimation Procedures

Exhibit 2-13 reflects three types of estimates, one for 2014 State government capital expenditures on
local functional class roads off the National highway system, another for 2014 direct local government
and Federal government capital expenditures, and a third for converting 2014 values to 2016 values.

States report total capital expenditures via the FHWA-532 form and report detailed information on
capital expenditures by improvement type and functional class on the FHWA-534 report. Reporting is
optional for capital expenditures on local functional class roads off the National Highway System, so
the differences between the totals reported on these two forms are inferred to represent spending on
these roads. States voluntarily reported detailed capital expenditure data for $1.2 billion of their
spending on local functional class roads in 2014, constituting 10.1 percent of total spending of

$12.1 billion inferred to have occurred in that year. Of the $1.2 billion, States reported spending

64.6 percent for system preservation, 13.3 percent for system expansion, and 22.0 percent for
system enhancement.

The percentage splits reported for local functional class roads were then compared with those
reported for arterials and collectors, collectors, and rural minor collectors to identify any unexpected
outliers. After minor adjustments based on this review, a distribution of 63.1 percent for system
preservation, 14.9 percent for system expansion, and 22.0 percent for system enhancement was
applied to the $12.1 billion inferred to have occurred on local functional class roads in 2014.

For direct local government expenditures and direct Federal government expenditures, the
distribution of capital expenditure by improvement type off the NHS is assumed to be the same as
that reported by States for each individual functional class. The share of local and Federal capital
expenditures on the NHS and distribution of capital expenditure by improvement type on the NHS are
derived based on local government spending data from prior years when such information was
routinely collected from the States. The distribution of local and Federal government spending by
functional class is based on the estimated distribution of travel, multiplied by weighting factors derived
from spending data from prior years.

The conversion from 2014 values to 2016 values was accomplished by multiplying the 2014
percentage distributions described above by estimated values for total 2016 capital outlay at the
Federal, State, and local levels. (The same approach was used to convert 2014 values to 2016
values for Exhibit 2-12, and for Exhibits 2-14 through 2-20 as well.)

Highway funds are expended across a range of functional systems. Exhibit 2-14 shows the
distribution of capital expenditures by type and functional system. In 2016, $31.5 billion was
invested on rural arterials and collectors, with 66.8 percent of those funds directed to system
rehabilitation, and 23.5 percent to expansion; the remainder was directed to system enhancement.
Capital outlays on urban arterials and collectors totaled $54.6 billion, of which 58.6 percent was for
system rehabilitation and 29.7 percent was for system expansion.

The proportion of funds for system rehabilitation vs. system expansion varied the most among rural
arterials and collectors. Among the individual functional systems, rural major collectors had the
highest percentage of highway capital outlay directed to system rehabilitation (77.3 percent),
whereas urban other freeways and expressways had the lowest percentage directed for that
purpose (49.3 percent). The largest portion of capital outlays for expansion occurred on rural other
principal arterials; the smallest amount on rural minor collectors.



Exhibit 2-14 = Distribution of Capital Outlay by Improvement Type and Functional
System, 2016

m System Rehabilitation ®m System Enhancements ® System Expansion

Rural Interstate ($7.5 Billion) 73.1% 98% 17.7%
Rural Other Principal Arterial ($9.8 Billion)

Rural Minor Arterial ($6.0 Billion) 67.7% 1138% 21.0%
Rural Major Collector ($6.1 Billion) 77.3% 11529% 11.59
Rural Minor Collector ($2.1 Billion)
Subtotal, Rural Arterials and Collectors ($31.5 Billion)

aE>
I Urban Interstate ($18.9 Billion)
c—Ué Urban Other Freeways and Expressways ($5.1 Billion)
§ Urban Other Principal Arterial ($14.9 Billion)
= Urban Minor Arterial ($9.3 Billion)
. Urban Collector ($6.4 Billion)
Subtotal, Urban Arterials and Collectors ($54.6 Billion)
Rural and Urban Local (Estimated) ($26.8 Billion) 63.1% 22:0% " 14.9%
Total, All Systems (Estimated) ($112.9 Billion) 62.0% 13:6% 24.4%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%
Percent of Capital

Note: The data for 2016 were estimated based on 2014 data; 2015 and 2016 data were not available at time of report preparation.
Sources: Highway Statistics 2014, Table SF-12A, and unpublished FHWA data.

Most highway capital outlays are made to build, expand, or improve Federal-aid highways ($61.9
billion out of $80.2 billion in 2006, increasing to $84.1 billion out of $112.9 billion in 2016), and the
majority of those capital outlays are expended on the NHS ($37.2 billion in 2006, increasing to $59.2
billion in 2016), as shown in Exhibit 2-15. About half of capital outlays on the NHS in both 2006 and
2016 were for Interstates. In 2006, Other NHS roads comprised 25.7 percent ($20.6 billion) of total
capital outlays, increasing to 29.0 percent ($32.7 billion) in 2016. Non-Federal-aid highways
comprised 22.8 percent ($18.3 billion) of total expenditures in 2006 and 25.5 percent ($28.8 billion) in
2016. The only category showing a decrease in the percentage of total capital outlays between 2006
and 2016 was Other Federal-aid highways, which comprised 30.9 percent ($24.8 billion) of total capital
outlays in 2006 and 22.1 percent ($25.0 billion) in 2016. This decline was due in part to the expansion
of the NHS directed by the Moving Ahead for Progress in the 21st Century Act of 2012 (MAP-21),
which reduced the mileage classified as Other Federal-aid highways.
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Exhibit 2-15 = Distribution of Capital Outlay by System, 2006 vs 2016

2006 2016

= [nterstate System

= Other National

Highway System
= Other Federal Aid

Highways 29.0%
= Non-Federal Aid

Highways

2006 Capital Outlays, Billions of Dollars 2016 Capital Outlays, Billions of Dollars

All Roads All Roads
$80.2 $112.9

Federal Aid Highways Federal Aid Highways
25l Non-Federal- L Non-Federal-
National Highway System aid Highways National Highway System aid Highways
$37.2 Other $18.3 $59.2 Other $28.8
Interstate System Other $24.8 Interstate System Other $25.0
$16.5 $20.6 $26.4 $32.7

Note: Estimated based on 2014 data.
Sources: Highway Statistics 2014, Table SF-12A, and unpublished FHWA data.

Exhibit 2-16 shows trends in capital outlays by improvement categories from 2006 to 2016. Each
year, a majority of capital outlays were directed to rehabilitation, reflecting the need to preserve the
aging system. Despite already accounting for the majority of outlays, the share of total capital
spending for system rehabilitation rose dramatically between 2008 and 2010, from 51.1 percent to
60.5 percent.

Meanwhile, as expenditures on system rehabilitation grew at an annual average rate of 5.4 percent
between 2006 and 2016, expenditures on the second-largest of the three categories, system expansion,
declined by an annual rate of 1.0 percent, mostly due to a 2.5-percent decline in expenditures for new
routes. Expenditures on system enhancements increased by 6.1 percent, but the overall dollar values
remain comparatively low (highest at $15.9 billion in 2012). Between 2006 and 2016, the share of
capital outlay directed to rehabilitation grew from 51.5 percent to 62.0 percent while the share directed
to enhancement rose from 10.6 percent to 13.6 percent; these increases were offset by a reduction in
the share directed to expansion from 37.9 percent to 24.4 percent. These trends further illustrate the
shifting priorities toward improving and enhancing the existing highway network.



Exhibit 2-16 = Capital Outlay on All Roads by Improvement Type, 2006-2016

Percent of Total Percent of Total
Capital Outlay, 2006 Capital Outlay, 2016

= System Rehabilitation
= System Expansion 24.4%

62.0%
= System Enhancements

Annual Rate
of Change

Capital Outlay, Billions of Dollars

Improvement Type 2006 2008 2010 2012 2014 2016 2016/2006

System Rehabilitation

Highway $31.0 $33.5 $43.4 $45.8 $51.0 $54.6 5.8%
Bridge $10.3 $12.7 $17.0 $16.4 $14.4 $15.4 4.1%
Subtotal $41.3 $46.2 $60.5 $62.2 $65.4 $70.0 5.4%

System Expansion

Additions to Existing

Roadways $14.0 $15.7 $15.0 $14.0 $13.2 $14.0 0.0%
New Routes $15.2 $16.1 $11.4 $12.1 $11.0 $11.8 -2.5%
New Bridges $1.2 $1.5 $0.9 $1.1 $1.6 $1.7 4.0%
Subtotal $30.4 $33.3 $27.4 $27.2 $25.9 $27.6 -1.0%
System Enhancements $8.5 $10.9 $12.2 $15.9 $14.2 $15.3 6.1%

Percent of Total Capital Outlay

System Rehabilitation 52% 51% 60% 59% 62% 62%
System Expansion 38% 37% 27% 26% 25% 24%
System Enhancements 11% 12% 12% 15% 13% 14%

Note: The data for 2016 were estimated based on 2014 data; 2015 and 2016 data were not available at time of report preparation.
Sources: Highway Statistics, various years, Table SF-12A, and unpublished FHWA data.

Capital Outlays on Federal-aid Highways

As discussed in Chapter 1, “Federal-aid highways” includes all roads except those in functional
classes that are generally ineligible for Federal funding: rural minor collector, rural local, or urban
local. Exhibit 2-17 shows that total capital outlays on Federal-aid highways increased at an average
annual rate of 3.1 percent from 2006 to 2016, slightly below the 3.5 percent annual growth for all
roads, and reaching $84.1 billion in 2016. The largest increases in dollar amounts were in the
earlier portions of this period, as total capital outlays increased by more than $8 billion between
2006 and 2008 ($61.9 billion to $70.0 billion) and by $5.7 billion from 2008 to 2010 ($70.0 billion to
$75.7 billion).

The trends for expenditures on Federal-aid highways generally mirror those for all roads. The share
of capital outlay on Federal-aid highways directed to system rehabilitation in 2016 was 61.3 percent,

¢ 431dVHD

Buipun4

o
N
=



Funding

CHAPTER 2

N
N

slightly below the comparable percentage for all roads of 62.0 percent (see Exhibit 2-13).
Expenditures for system rehabilitation grew at an annual rate of 5.4 percent and for system
enhancements by 5.3 percent, while declining by 1 percent for system expansion.

Exhibit 2-17 = Capital Outlay on Federal-aid Highways by Improvement Type,
2006-2016

Capital Outlay, Billions of Dollars Annual Rate

of Change
Improvement Type 2006 2008 2010 2012 2014 2016 2016/2006

System Rehabilitation

Highway $22.9 $26.1 $33.1 $34.5 $38.1 $40.4 5.8%
Bridge $7.7 $9.3 $12.5 $12.0 $10.5 $11.2 3.8%
Subtotal $30.6 $35.5 $45.6 $46.5 $48.6 $51.5 5.4%
System Expansion

Additions to Existing Roadways $12.9 $14.3 $13.8 $12.8 $12.3 $13.1 0.1%
New Routes $12.0 $12.8 $8.8 $9.3 $8.5 $9.0 -2.9%
New Bridges $0.9 $1.0 $0.7 $0.8 $1.2 $1.3 3.7%
Subtotal $25.9 $28.1 $23.3 $22.9 $22.1 $23.4 -1.0%
System Enhancements $5.5 $6.4 $6.8 $9.6 $8.6 $9.1 5.3%
Percent of Total Capital Outlay

System Rehabilitation 49.3% 50.7% 60.3% 58.9% 61.4% 61.3%

System Expansion 41.9% 40.1% 30.8% 29.0% 27.8% 27.9%

System Enhancements 8.8% 9.2% 9.0% 12.1% 10.8% 10.9%

Note: The data for 2016 were estimated based on 2014 data; 2015 and 2016 data were not available at time of report preparation.
Sources: Highway Statistics, various years, Table SF-12A, and unpublished FHWA data.

Capital Outlays on the National Highway System

The NHS comprises roads essential to the Nation’s economy, defense, and mobility, as described in
Chapter 1. The NHS was expanded under MAP-21 from 4.0 percent of the Nation’s highway mileage
to approximately 5.3 percent. Exhibit 2-18 shows that capital outlays for the NHS amounted to
$59.2 billion in 2016. System rehabilitation expenditures of $35.8 billion accounted for the greatest
share, followed by system expansion at $17.9 billion and system enhancements at $5.5 billion.

Over the 10-year period beginning in 2006, the share of system rehabilitation on the NHS jumped

from 44.7 percent to 60.5 percent while the share of system expansion expenditures declined from
47.7 percent to 30.3 percent of total capital outlays. During the same period, the share of system
enhancements on the NHS increased slightly from 7.6 percent to 9.2 percent.



Exhibit 2-18 = Capital Outlay on the National Highway System by Improvement Type,
2006-2016

Capital Outlay, Billions of Dollars? Annual Rate

of Change
Improvement Type 2016/2006

System Rehabilitation

Highway $12.3 $14.9 $19.9 $19.7 $27.0 $28.3 8.7%
Bridge $4.3 $5.4 $7.4 $6.7 $7.1 $7.5 5.6%
Subtotal $16.6 $20.4 $27.3 $26.4 $34.1 $35.8 8.0%
System Expansion

Additions to Existing Roadways $8.1 $9.2 $8.6 $8.0 $9.2 $9.7 1.8%
New Routes $8.9 $8.6 $4.7 $5.6 $6.7 $7.1 -2.3%
New Bridges $0.7 $0.6 $0.3 $0.5 $1.1 $1.1 5.1%
Subtotal $17.7 $18.3 $13.7 $14.1 $17.0 $17.9 0.1%
System Enhancements $2.8 $3.3 $3.4 $4.0 $5.2 $5.5 6.8%
Percent of Total Capital Outlay

System Rehabilitation 44.7% 48.5% 61.6% 59.3% 60.6% 60.5%

System Expansion 47.7% 43.7% 30.8% 31.7% 30.2% 30.3%

System Enhancements 7.6% 7.8% 7.6% 9.0% 9.2% 9.2%

! The National Highway System was expanded under MAP-21 from 4.0 percent of the Nation's highway mileage to approximately
5.4 percent. For 2014, all spending on principal arterials was assumed to have occurred on the National Highway System. The
data for 2016 were estimated based on 2014 data; 2015 and 2016 data were not available at time of report preparation.

Sources: Highway Statistics, various years, Table SF-12B, and unpublished FHWA data.

Capital Outlays on the Interstate System

Exhibit 2-19 shows that from 2006 to 2016, capital outlay on the Interstate System increased
annually by an average of 4.8 percent, to $26.4 billion in 2016, well above the 3.5 percent annual
increase observed for all roads. This increase is also much higher than the average annual increase
in capital outlay for all Federal-aid highways of 3.1 percent observed from 2006 to 2016.

The portion of expenditures going to system rehabilitation on the Interstate System increased from
49.9 percent in 2006 to 69.6 percent in 2016. In contrast, the portion expended on system
expansion fell by nearly half, from 42.6 percent in 2006 to 23.2 percent in 2016.

The share of Interstate capital outlay directed to system rehabilitation in 2016 was higher than the
comparable percentages for the NHS, Federal-aid highways, and all roads. This pattern is largely
consistent with that from 2006 to 2016; the share of Interstate capital outlay directed to system
rehabilitation was higher in each year than comparable percentages for the NHS or Federal-aid
highways, although in some years it was lower than the comparable percentage for all roads. The
share of Interstate capital outlay directed toward system enhancements was lower in each year than
comparable percentages for all roads, Federal-aid highways, and the NHS.
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Exhibit 2-19 = Capital Outlay on the Interstate System by Improvement Type,
2006-2016

Capital Outlay, Billions of Dollars Annual Rate

of Change
Improvement Type 2016/2006

System Rehabilitation

Highway $5.8 $7.5 $9.4 $8.9 $14.4 $15.1 10.1%
Bridge $2.5 $3.3 $4.1 $3.8 $3.2 $3.3 2.8%
Subtotal $8.3 $10.8 $13.5 $12.7 $17.6 $18.4 8.3%
System Expansion

Additions to Existing Roadways $3.2 $4.5 $3.5 $3.4 $3.8 $3.9 2.0%
New Routes $3.5 $3.0 $1.7 $2.7 $1.7 $1.8 -6.7%
New Bridges $0.3 $0.3 $0.1 $0.2 $0.4 $0.5 3.9%
Subtotal $7.1 $7.8 $5.3 $6.3 $5.9 $6.1 -1.4%
System Enhancements $1.2 $1.4 $1.4 $1.5 $1.8 $1.9 4.5%
Percent of Total Capital Outlay

System Rehabilitation 49.9% 53.9% 66.7% 62.1% 69.6% 69.6%

System Expansion 42.6% 38.9% 26.3% 30.5% 23.2% 23.2%

System Enhancements 7.4% 7.1% 6.9% 7.3% 7.2% 7.2%

Note: The data for 2016 were estimated based on 2014 data; 2015 and 2016 data were not available at time of report preparation.
Sources: Highway Statistics, various years, Table SF-12A, and unpublished FHWA data.

Project Finance and Alternative Funding Mechanisms

The early portion of this chapter focused on traditional sources of funding for transportation
projects, which are primarily from such sources as taxes and other user fees such as tolls, bond
issue proceeds, and investment income and other receipts (see Exhibit 2-5). In the face of
stagnating public revenues and demanding fiscal requirements, transportation policymakers are
increasingly interested in alternative funding sources and methods for further leveraging available
funds. Many jurisdictions are relying on options such as public-private partnerships, Federal credit
assistance, and other debt-financing tools. These project finance strategies could enable public
agencies to transfer certain project delivery risks and deliver infrastructure projects earlier than
would be possible through traditional mechanisms.

Project finance refers to specially designed techniques and tools that supplement traditional highway
financing methods. They typically entail borrowing money, either through bonds, loans, or other
financing mechanisms, or by partnering with the private sector. State and local governments rely on
a variety of revenue mechanisms to generate revenue for transportation projects and can also make
use of several Federal programs to support alternative funding. These funding approaches are
introduced below.

Public-Private Partnerships

A growing number of States are using P3s for transportation projects. P3s are contractual
agreements between a public agency and a private entity that allow for greater private-sector
participation in the delivery and financing of transportation projects. Typically, this participation
involves the private entity’s assuming additional project risks, such as design, finance, long-term
operation, maintenance, or traffic and revenue. P3s’ delivery methods can be classified as
“design-build,” “operate-maintain,” “design-build-operate-maintain,” “design-build-finance,” and
“design-build-finance-operate-maintain.” The most common type of public-private partnership is
the “design-build” agreement, in which a private entity agrees to design and build a highway.
Each method can offer advantages or disadvantages, depending on the specific project and
parties involved. P3s are undertaken for a variety of purposes, including monetizing the value of
existing assets, developing new transportation facilities, or rehabilitating or expanding existing



facilities. Although P3s offer certain advantages, such as increased financing capacity and
reduced up-front costs, the public sector still must identify a source of revenue for the project to
provide a return to the private partner’s investment and must ensure that the goals and interests
of the public are adequately secured.

As of early 2018, 35 States and the District of Columbia have enacted statutes that enable the use of
various P3 approaches for the development of transportation infrastructure.” One private international
consulting group, which maintains a public database of public-private partnerships by county and
sector, had identified 162 transportation P3s by mid-2018, 20 of which were already in operation.®

Due to the inherent complexity of P3 agreements and the scale of the transportation projects
involved, many States have adopted specific enabling legislation for these arrangements. A
summary report developed by the National Conference of State Legislatures on these statutes is
available at http://www.ncsl.org/Portals/1/Documents/transportation/P3_State_Statutes.pdf;
additional information on P3s is available at http://www.fhwa.dot.gov/ipd/p3/index.htm.

Innovative Project Financing Profile: Transform 66—Outside the Beltway

The Virginia Department of Transportation (VDOT) and 1-66 Express Mobility Partners LLC (EMP) are
partnering to deliver Transform 66—Outside the Beltway, a major Interstate expansion and
construction of managed tolled lanes designed to address critical regional transportation needs. The
50-year design-build-finance-operate-maintain public-private partnership concession arrangement
between VDOT and EMP will finance the project without direct public investment, relying instead on a
significant equity contribution by EMP, a federal Transportation Infrastructure Finance and Innovation
Act (TIFIA) loan, and other state credit supports.

TIFIA loan: $1,229 million

Funding Private Activity Bonds: $737 million

Sources Virginia State Infrastructure Bank loan: $39.0 million
Equity contribution: $1,525 million

Under the agreement, EMP paid a $579 million concession fee upfront to the state transportation fund
for use on other improvements in the corridor ($500 million) and for VDOT project oversight and
contingency ($79 million). In addition, EMP has committed to provide $800 million for transit services
and $350 million for other corridor improvements over the 50-year term of the agreement.

The project area currently experiences peak congestion periods of four to five hours per day, travel
speeds that can drop to as low as 10-15 mph, higher than Virginia average crash rates, few alternative
single-occupant vehicle routes, and a growing regional population. In one portion, it carries more than
220,000 vehicles per weekday.

Key elements of Transform 66—Outside the Beltway include:

Two tolled, managed express lanes in each direction;
The expansion to three general-purpose lanes in each direction for the length of the project;
11 miles of new bike and pedestrian trails; and

The expansion of park and ride facilities, including over 4,000 parking spaces, with direct
access to the new express lanes.

v Vv Vv Vv

The project will also include the design, construction, and/or relocation of certain interchanges,
bridges, and utilities, and improvements to auxiliary and bike lanes.
Major construction began in 2018; the express lanes are scheduled to open in 2022.

7 FHWA, “State P3 Legislation,” (https://www.fhwa.dot.gov/ipd/p3/legislation/); accessed June 20, 2018.
8 Aninver InfraPPP Partners, “PPP PROJECTS IN (USA) UNITED STATES OF AMERICA,”
(http://www.infrapppworld.com/pipeline-html/projects-in-usa-united-states-of-america); accessed June 22, 2018.
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Debt Financing

Some transportation projects are so large that their cost exceeds available current grant funding and
tax receipts, or would consume so much of these current funding sources that they would delay
many other planned projects. For this reason, State and local governments often seek financing for
large projects through borrowing, which provides an immediate influx of cash to fund project
construction costs. The borrower then retires the debt by making principal and interest payments
over time. Tax-exempt municipal bonds, backed by future government revenues, are the most
common method of borrowing by government agencies for transportation projects.

The bond issuance yields an immediate influx of cash in the form of bond proceeds. The State or
local agency then retires its obligation by making principal and interest payments to the investors
over time. Although bond financing imposes interest and other debt-related costs, bringing a
project to construction more quickly than otherwise possible can sometimes offset these costs.

U.S. DOT’s Build America Bureau

The Build America Bureau (the “Bureau”) serves as a one-stop shop for project sponsors looking to
leverage Federal transportation expertise, apply for Federal transportation credit programs, and
explore ways to access private capital in public-private partnerships. The Bureau also provides
access to credit and grant programs and technical assistance on innovative best practices in project
planning, financing, delivery, and monitoring.

The Bureau is divided into two primary teams: (1) the Public Outreach and Project Development
team, which works to educate project sponsors on DOT credits, funding programs, and innovative
project delivery approaches such as public-private partnerships; and (2) the Credit Programs team,
which underwrites and manages financing associated with credit programs such as TIFIA, including
the Rural Projects Initiative, and Private Activity Bonds (PABS).

Technical Assistance and Credit Programs Offered

» Technical Assistance: Offers technical assistance to project sponsors, particularly to those
that have not used TIFIA loans in the past.

» TIFIA Loans: Provides credit assistance for qualified projects of regional and national
significance. The TIFIA credit program is designed to fill market gaps and leverage
substantial private co-investment by providing supplemental and subordinate capital.

» Rural Projects Initiative: Offers assistance to rural areas, including loans up to 49 percent
of eligible project costs, reduced interest rates, payment of application fees, and up to 35-
year amortizations for qualifying projects.

» Private Activity Bonds: Provides private developers and operators with access to tax-
exempt interest rates, significantly lowering the cost of capital and enhancing the
investment prospects for transportation infrastructure.

Municipal Bonds

Municipal bonds are issued by State and local governments to raise money for public works projects
such as the construction and maintenance of highways, bridges, ports, airports, public transit
systems, and other infrastructure. The interest earned on many municipal bonds is tax-exempt,
making them attractive to many investors. States and local governments can issue general
obligation bonds that are backed by the full faith and credit of the State and are usually repaid from
the government’s tax receipts, and revenue bonds that are guaranteed by specific State revenue
streams such as tolls or fares. In 2015, 32 States and the District of Columbia used bond proceeds
for highways.®

CHAPTER 2
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° FHWA, Highway Statistics 2015, Table SF-1.



Grant Anticipation Revenue Vehicle

Specific to highways, a Grant Anticipation Revenue Vehicle (GARVEE) is a debt-financing instrument
that can generate initial capital for major transportation projects. Section 115 of Title 23, United
States Code, authorizes a State to use State revenues (in this instance, bond proceeds) to fund
eligible Federal-aid projects and claim reimbursement for eligible expenditures from Federal-aid
funds at a later date. The use of advance construction facilitates State issuances of GARVEE bonds.
Future Federal-aid funds are used to repay the debt and related financing costs under the provisions
of Section 122 of Title 23, United States Code. GARVEE bonds enable a State to accelerate
construction timelines and spread the cost of a transportation facility over its useful life rather than
just the construction period. The use of GARVEE bonds expands access to capital markets as an
alternative, or in addition, to general obligation or revenue bonds. They are most appropriate for
large, long-lived, nonrevenue-generating assets. As of December 2017, 26 States, two U.S.
territories, and the District of Columbia had issued approximately $22.5 billion in GARVEEs. 0

Private Activity Bonds

Private activity bonds (PABs) provide additional borrowing opportunities. PABs are debt instruments
issued by State or local governments on behalf of a private entity, allowing a private project sponsor
to benefit from the lower financing costs of tax-exempt municipal bonds. Section 11143 of Title XI
of SAFETEA-LU amended Section 142(a) of the Internal Revenue Code to add highway and freight
transfer facilities to the types of privately developed and operated projects for which PABs may be
issued, allowing private activity on these types of projects while maintaining the tax-exempt status
of the bonds. The law limits the total amount of such bonds to $15 billion and directs the Secretary
of Transportation to allocate this amount among qualified facilities.!! As of April 2018, nearly $8.25
billion in PABs had been issued for 23 projects.

Federal Credit Assistance

Federal credit assistance for highway improvements can take one of two forms: (1) loans, which
enable project sponsors to borrow Federal funds from a State department of transportation or the
Federal government; and (2) credit enhancements, through which a State department of
transportation or the Federal government makes Federal funds available on a contingent (or
standby) basis. Loans can provide the capital necessary to proceed with a project and reduce the
amount of capital borrowed from other sources. Credit enhancement helps reduce risk to investors
and thus allows project sponsors to borrow at lower interest rates. Loans also might serve a credit
enhancement function by reducing the risk borne by other investors. Federal tools currently
available to project sponsors include the Transportation Infrastructure Finance and Innovation Act
(TIFIA) credit program, State Infrastructure Bank (SIB) programs, and Section 129 (23 U.S.C. 129
(a)(7)) loans.

The DOT Build America Bureau streamlines credit opportunities and grants and provides access to
the various credit and grant programs. Additional information on credit assistance tools is available
at https://www.fhwa.dot.gov/innovativeprograms/centers/innovative_finance/.

10 FHWA, Center for Innovative Finance Support,
(https://www.fhwa.dot.gov/ipd/finance/tools_programs/federal_debt_financing/garvees/garvee_state_by_state.aspx
#top-banner-wrap).

11 FHWA, Center for Innovative Finance Support,
(https://www.fhwa.dot.gov/ipd/finance/tools_programs/federal_debt_financing/private_activity_bonds/default.aspx).
Accessed June 2018.
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A Comprehensive Information Source for Major Highway Projects

Transportation practitioners and researchers seek an accessible, searchable, and comprehensive
information source with reliable and comparable data on major U.S. highway projects, whether
delivered directly by a public agency or via a P3 concession. FHWA is currently engaged in a
project to collect and consolidate data on large federally funded transportation projects into a
publicly accessible online database. High-level benchmark data regarding project development,
procurement, and implementation are being compiled and organized to allow for multiple types of
analysis. Users will be able to track discretionary grant amounts, dollars leveraged, project delivery
methods, and performance; they will also be able to compare metrics by procurement type,
including for various types of P3s. With this information, a public agency could improve its pre-
procurement (ex-ante) evaluation of project delivery options, as well as the procurement itself. The
first phase of this project—the initial compilation of the benchmark data—has been made available
to cooperating stakeholders. FHWA intends to seek a third-party sponsor in 2021 to maintain the
data source and extend availability to all interested researchers.

Transportation Infrastructure Finance and Innovation Act

TIFIA is one of the most-used Federal credit assistance programs. Created as part of the 1998
Transportation Equity Act for the 21st Century (TEA-21, Pub. L. 105-178), the TIFIA credit program
provides Federal credit assistance in the form of direct loans, loan guarantees, and standby lines of
credit to finance surface transportation projects of national and regional significance. The program
is designed to accelerate project delivery and leverage private co-investment by providing
supplemental and subordinate capital. A TIFIA project must pledge repayment in whole or in part
with dedicated revenue sources, such as tolls, user fees, special assessments (taxes), or other non-
Federal sources.

From FY 1999 through the end of FY 2017, the TIFIA program provided $27.0 billion in 74 loans
supporting $105.0 billion in total project costs.!? The majority of these, 47 loans totaling

$17.2 billion, financed road and highway projects (which cost $61.9 billion). By mid-2018, 13 of
those loans—totaling $3.5 billion and having helped to finance $15.0 billion worth of transportation
infrastructure—had been retired. Of the 74 total loans made from FY 1999 through FY 2017, 16
were for Design-Build-Finance-Operate-Maintain (DBFOM) highway projects where the financing
responsibility was given to private partners.

State Infrastructure Banks

SIBs enable States to use their Federal apportionments to establish a revolving fund that, much like
a bank, can offer low-cost loans and other credit assistance to help finance highway and transit
projects. As of September 2016, 33 States and territories had entered into an estimated 834 SIB
loan agreements for a total of $5.9 billion.

12 FHWA, table “Projects Financed by TIFIA,” (https://www.transportation.gov/tifia/projects-financed); accessed
June 20, 2018.



State Transportation Funding Actions

According to U.S. DOT Highway Statistics from 2015, all 50 States and the District of Columbia made
use of revenues raised from fuel taxes and from vehicle and motor carrier taxes. In addition,

30 States used tolls to raise revenues, 35 used appropriations from their general funds, and 33 made
use of bond proceeds for transportation investment.

States have seen increased legislative activity around the other revenue sources used to fund
transportation beyond fuel taxes. NCSL reports that in 2017, 145 tolling measures had been
introduced and 14 of them enacted; 27 bonding initiatives had been introduced; and nine bills were
introduced relating to vehicle miles traveled.'® As part of a larger shift in focus to leverage private-
sector funds and make use of alternative financing mechanisms, many States are issuing bonds or
making use of Federal financing tools. More than half of the States issue either general obligation
bonds or revenue bonds to finance roads and bridges according to a 2016 AASHTO report. At least
half have also used Build America Bonds or GARVEE bonds.

Exhibit 2-20 = State Use of Financing Mechanisms for Roads and Bridges

State Use of Financing Mechanisms for Roads and Bridges

State Bonding Federal Tools

Build Private
General Revenue America Activity TIFIA Credit
Obligation Bonds Bonds Bonds GARVEE Bonds Assistance
28 31 31 28 6 15

% Including the District of Columbia.

Source: Transportation Governance and Finance: A 50-State Review of State Legislatures and Departments of Transportation
(AASHTO, 2016).

Number of States Using
Finance Mechanism?

Value Capture

Transportation improvements increase accessibility and thereby make surrounding locations more
desirable, increasing the value of nearby land and property. Value capture techniques harness a
portion of the increased property values to pay for the transportation improvement or for future
transportation investment. Although value capture techniques are used more commonly with transit
projects, they are also used to fund highway improvements. Several different forms of value
capture are used in the United States. The most common are noted below.

Right-of-Way Use Agreements (Air Rights)

Right-of-way use agreements, often referred to as air rights, involve the sale or lease of
development rights in urban centers. The amount of built space that can be constructed on an air
rights parcel (both above and below the surface) is determined by the site’s zoning designation.
Highway and transit agencies in the United States have used four models for extracting value from
air rights: (1) one-time, up-front lease payments; (2) long- and short-term leases that provide
access to land and air space for a specified period of time, usually with renewal options; (3) direct
sale to a private developer, who then provides a long-term or perpetual easement to the public
agency; and (4) sale of the air rights above the property with a grant of easement where the land
owner gives a nonpossessory interest to the developer to use the air rights and have access to the
ground for construction.

13 National Conference of State Legislatures, “Transportation Funding And Finance State Bill Tracking Database,”
(http://www.ncsl.org/research/transportation/ncsl-transportation-funding-finance-legis-database.aspx#graph).
Accessed June 1, 2018.
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Development Impact Fees

Development impact fees are one-time charges levied by local governments on new development to
help municipalities recover growth-related infrastructure and public service costs. They differ from
other forms of value capture in that impact fees can be used to pay for off-site services such as local
roads, schools, or parks. Development impact fees are used by local governments throughout the
United States to fund transportation improvements.

Joint Development

Joint development involves the development of a transportation project and adjacent
complementary private real estate development in which a private developer either implements the
real estate improvement directly or gives money to a public-sector sponsor to offset the costs. Joint
development is most common at transit stations. The two main forms of joint development are
revenue-sharing arrangements and cost-sharing arrangements. When joint development involves
private funding of public transportation improvements, it is a form of public-private partnership.

Negotiated Exactions

Negotiated exactions involve payments made by a developer as a condition for receiving municipal
approvals. Negotiated exactions are determined on an ad hoc basis for individual projects, usually
as part of the development approval process. They often take the form of one-time land transfers
or cash payments, but may also involve construction activities or the provision of public services.
Exactions have been used to contribute to the financing of transit stations, local roads, sidewalks,
streetlights, and local water and sewer lines.

Sales Tax Districts

Sales tax districts levy an incremental sales tax on goods sold within a designated area. The
additional tax revenue is then used to support the development of infrastructure improvements.
The sales tax service area can be expected to derive benefits from the infrastructure improvements
it helps to fund. Sales tax districts may also be implemented on a larger scale, such as a
municipality or county. The incremental sales tax rate is established by statute. Sales tax district
statutes also identify which types of investments the resulting funds may be used to support. Sales
tax districts have been used to support transportation investments in Missouri, Kansas, Illinois, and
Georgia, among other locations.

Special Assessments

Special assessments involve assessing incremental property taxes on land and buildings deriving direct
benefits due to a transportation improvement. The tax levied typically represents a portion of the
estimated benefit to the properties located with a designated zone in close proximity to the
improvement. Special assessments are one of the most prominent forms of value capture in the
United States and are authorized in all 50 States and the District of Columbia, either under explicit
enabling legislation or by State constitutional provisions. In addition to transportation improvements,
special assessments may also be used in other sectors, including water and wastewater.

Tax Increment Financing

Tax increment financing (TIF) is a value capture revenue tool that uses taxes on future gains in real
estate values to pay for new infrastructure improvements; it creates funding for public or private
projects by borrowing against the future increase in these property tax revenues. The intent is for
the improvement to enhance the value of existing properties and encourage new development in the
district. TIF is authorized by State law in nearly all 50 States and thousands have been established
around the United States. TIF begins with the designation of a geographic area as a TIF district,
usually established for a period of 20 to 25 years, during which time all incremental real estate tax
revenues above the base rate at the time the district is established flow into the TIF district.



Although TIF has not been used extensively to fund transportation infrastructure, some State laws
specifically authorize the use of TIF for transport purposes.

Transportation Utility Fees

Transportation utility fees are a financing mechanism that treats the transportation system like a
utility in which residents and businesses pay fees based on their use of the transportation system
rather than taxes based on the value of property they occupy. Transportation utility fee rates may
be determined by the number of parking spaces, square footage, or gross floor area. The fees are
paid on an ongoing monthly basis like a utility bill, instead of annual or quarterly installments the
way real estate taxes are collected.
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Funding — Transit

Transit funding comes from two major sources:
public funds allocated by Federal, State, and
local governments, and system-generated
revenues earned from providing transit services.
As shown in Exhibit 2-21, $65.1 billion was
available for transit funding in 2016. Federal
funding for transit includes fuel taxes dedicated
to transit from the Mass Transit Account (MTA)
of the Highway Trust Fund and General Fund
appropriations. State and local governments
also provide funding for transit from their
General Fund appropriations and from fuel,
income, sales, property, and other taxes, specific
percentages of which can be dedicated to
transit. These percentages vary considerably
among taxing jurisdictions and by type of tax.
Other public funds, from toll revenues and other
sources, also may be used to fund transit. Most
revenues classified as directly generated funds
are passenger fares, comprising system-
generated revenues, although transit systems
earn additional revenues from advertising and
concessions, park-and-ride lots, investment
income, and rental of excess property and
equipment.

KEY TAKEAWAYS

Capital and operating expenses for transit in
2016 totaled $66.9 billion, including $18.2
billion for capital and $48.7 billion for
operating expenses.

Passenger fares contributed $15.8 billion, or
24 percent of all transit funds. Other directly
generated funds such as parking revenues,

concessions, and other sources contributed

$9.0 billion, or 14 percent.

Public assistance accounted for 62 percent of
all funds, of which Federal funds accounted
for 30 percent, State for 32 percent, and local
for 38 percent.

Capital investment grew at an average of 1.0
percent per year, from $15.2 billion in 2006 to
$18.2 hillion in 2016.

Capital investments in rehabilitation of
existing assets and expansion in 2016 were

$12.7 billion and $6.7 billion, respectively, a
65/35-percent split. In 2006, the ratio was
73/27 percent.

Financial Indicators of the Top 10 Transit
Agencies

The average recovery ratio (fare revenues
per total operating expenses) of the top 10
transit agencies ranged between 42 percent
to 46 percent over the period 2016—2016.

Average fare revenues per mile increased by
40 percent, from $4.65 per mile in 2006 to
$6.20 per mile in 2016 (constant dollars).

Operating costs per mile increased by 40
percent, from $10.10 per mile in 2006 to
$14.10 per mile in 2016. Average labor costs
for the top 10 transit agencies increased by
6.4 percent, from $9.40 per mile in 2006 to
$10.00 per mile in 2016.




Exhibit 2-21 = Revenue Sources for Transit Funding, 2016

Revenue Sources (Millions of Dollars)

Directly
Generated
Funds Federal State Local

$40,329 62%
$20,141 31%

Public Funds $11,999 $12,858 $15,473
General Fund $11,185 $3,674 $5,282
Fuel Tax $1,121 $180
Income Tax $515 $116
Sales Tax $4,110 $7,440
Property Tax $48 $615
Other Dedicated Taxes $2,718 $963
Other Public Funds $272 $252
FediSiatelLooal 3814 $399 $625

System-generated Revenue $24,777
Passenger Fares $15,789
Other Revenue $8,988

Total All Sources

Source: National Transit Database.

Level and Composition of Transit Funding

Exhibit 2-22 breaks down the sources of total
urban and rural transit funding. In 2016,
public funds of $40.3 billion were available for
transit, accounting for 62 percent of total
transit funding. Of this amount, Federal
funding was $12.0 billion or 30 percent of total
public funding and 20 percent of all funding
from both public and nonpublic sources. State
funding was $12.9 billion, accounting for

32 percent of total public funds and 18 percent
of all funding. Local jurisdictions provided the
bulk of transit funds at $15.5 billion in 2016,
or 38 percent of total public funds and 24
percent of all funding. System-generated
revenues were $24.8 billion or 38 percent of
all funding.

Percent
Total

$1,302 2%
$630 1%
$11,550 18%
$663 1%
$3,681 6%
$524 1%
$1,838 3%

$24,777 38%
$15,789 24%
$8,988 14%

$65,107 100%

Exhibit 2-22 = Public Transit Revenue

Sources, 2016

System-
generated
$20.4
30%

Source: National Transit Database.

Revenue is
in billions
of dollars.
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How Long Has It Been since Excise Tax Revenue Deposited
into the MTA Exceeded Expenditures?

The last time annual net receipts credited to the MTA of the Highway Trust Fund exceeded annual
expenditures from the Highway Account was 2007. As shown in Exhibit 2-23, for nine of the 10
years since 2006, total annual receipts to the MTA from excise taxes and other income (including
amounts transferred from the Highway Account) have been lower than the annual expenditures from
the MTA.

Exhibit 2-23 = Mass Transit Account Receipts and Outlays, Fiscal Years 2000-2016

$10
$9
$8
$7
$6
$5
$4

$3

=== \ass Transit Account Receipts (Excluding
General Fund Transfers)

Billions of Constant 2016 Dollars

$2 === \ass Transit Account Outlays
$1
$0
2000 2002 2004 2006 2008 2010 2012 2014 2016

Fiscal Year
Note: As shown in 2016 constant dollars.

Sources: Highway Statistics, various years, Tables FE-210 (https://www.fhwa.dot.gov/policyinformation/statistics/2015/fe210.cfm)
and FE-10 (https://www.fhwa.dot.gov/policyinformation/statistics/2016/fe10.cfm); Bureau of Labor Statistics Consumer Price Index. .

Federal Funding

Federal funding for transit comes from two sources: the general revenues of the U.S. Government,
and revenues generated from fuel taxes credited to the Highway Trust Fund’s MTA. The largest part
of the transit funding from the Highway Trust Fund is distributed to grantees by formula, which is
legislatively defined. A smaller part is distributed competitively or at agency discretion.

General revenue sources include income taxes, corporate taxes, tariffs, fees, and other government
income not required by statute to be accounted for in a separate fund. The Transit Account is
generally the largest source of Federal funding for transit, although in 2009 the Transit Account
contribution was surpassed by Recovery Act funds from the General Fund. Exhibit 2-24 shows how
Recovery Act funds were awarded in 2009, 2010, and 2011 compared with other Federal funding
from the Transit Account and the General Fund. Of the funds authorized for transit grants in the
Federal Transit Administration’s (FTA's) 2012 budget, 81 percent were derived from the Transit
Account. Funding from the Transit Account in nominal dollars increased from $0.5 billion in 1983 to
$12.8 billion in 2012, increasing to $14.0 billion in 2016.



Exhibit 2-24 = Recovery Act Funding Awards Compared to Other FTA Fund Awards,
2008-2016

$20
$18
$16

= Amount Awarded (Non-Recovery Act) = Amount Awarded (Recovery Act)

$14
$12
$10

$8
so | FPR 13.4
$4 8.7
$2

$-

Billions of Constant 2016 Dollars

FY08 FY09 FY10 FYy11 FY12 FY13 Fy14 FY15 FY16
Fiscal Year

Note: Peak in FY2014 was due to funds awarded in response to Hurricane Sandy.
Sources: Federal Transit Administration, Grants Data; Bureau of Labor Statistics, Consumer Price Index.

Since 1973, Federal statutes authorizing surface transportation have contained flexible funding
provisions that enable transfers from certain highway funds to transit programs and vice versa.
Transfers are subject to State and regional/local discretion, and priorities are established through
statewide transportation planning processes. All States participate in the flexible funding program,
except Arkansas, Delaware, Hawaii, Nebraska, North Dakota, South Dakota, and Wyoming. U.S.
territories, including American Samoa, Guam, the Northern Mariana Islands, Puerto Rico, and the
Virgin Islands, also do not participate. Flexible funding transferred from highways to transit
fluctuates from year to year and is drawn from several different sources.

The Surface Transportation Block Grant Program is the primary source of Federal Highway
Administration (FHWA) funds that are “flexed” to FTA to pay for transit projects. Funding may be
used up to 80 percent of the eligible project costs. All capital and maintenance projects eligible for
funds under current FTA programs are eligible for flex funds. These funds may not be used for
operating assistance.

FHWA's Congestion Mitigation and Air Quality (CMAQ) Improvement Program funds are another
source of flexed funds to support transit projects in air quality nonattainment areas. A CMAQ
project must contribute to the attainment of the National Ambient Air Quality Standards by reducing
air pollutant emissions from transportation sources. Capital and maintenance projects can be
funded through CMAQ, which also includes some provision for transit operating assistance.
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State and Local Funding

General funds and other dedicated public
funds (vehicle licensing and registration
fees, communications access fees,
surcharges and taxes, lottery and casino
receipts, and proceeds from property
and asset sales) are important sources
of funding for transit at both the State
and local levels. State and local funding
sources for transit are shown in Exhibit
2-25. Taxes—including fuel, sales,
income, property, and other dedicated
taxes—provide 65.3 percent of public
funds for State and local sources.
General funds provide 32.8 percent of
transit funding, and other public funds
provide the remaining 1.9 percent.

System-generated Funds

In 2016, system-generated funds were

Exhibit 2-25 = State and Local Sources of
Transit Funding, 2016

Other Dedicated
Taxes
$2,718

22%

Funding is in
millions of dollars.

General

Fund
Fuel Tax $3,674
$1,121 30%
9%
Other
Public
Funds
$272
2%
Property
Tax
$48 Income Tax
$515

0%
4%

Source: National Transit Database.

$24.7 billion and provided 38.1 percent of total transit funding. Passenger fares contributed $15.8
billion, accounting for 24.3 percent of total transit funds. These passenger fare figures do not
include payments by State entities to transit systems that offset reduced transit fares for certain
segments of the population, such as students and the elderly. These payments are included in the

“other revenue” category.

Trends in Funding

Between 2006 and 2016, public funding for transit increased at an average annual rate of

2.7 percent, Federal funding increased at an average annual rate of 1.7 percent, and State and
local funding increased at an average annual rate of 3.1 percent after adjusting for inflation
(constant dollars). These trends are suggested in Exhibit 2-26.

Federal funding for transit, as a percentage of total funding for transit from Federal, State, and local
sources combined, reached a peak of 43 percent in the late 1970s, and declined to near its present
value by the early 1990s. State and local funding increased during this same period. Exhibit 2-26
shows that, since 2006, the Federal government has provided between 17 and 19 percent of total
funding for transit (including system-generated funds). In 2016, it provided 17 percent.



Exhibit 2-26 = Funding for Urban Transit by Government Jurisdiction, 2006—2016
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Note: Rural transit not included because the data were not reported to NTD prior to 2007.
Sources: National Transit Database; Bureau of Labor Statistics, Consumer Price Index.

Funding in Constant Dollars

Public funding for transit in constant (adjusted for inflation) dollars since 1991 is presented in
Exhibit 2-27. Total public funding for transit was $48.0 billion in 2016. The growth in total
funding accelerated during the period 2009-2010, slowed, and then turned negative over the
2010-2011 period, coinciding with the increase in Federal funding under the Recovery Act and a
decline in State funding during the economic downturn. Funding has since returned to positive
growth.

Exhibit 2-27 = Constant 2016 Dollar Public Funding for Public Transportation, 1991—
2016 (All Sources)
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Federal funds directed to capital expenditures increased at an average annual rate of 3.8 percent
from 2006 to 2016, while capital funds applied to operating expenditures increased by 4.1 percent
annually during the same period (constant dollars). As indicated in Exhibit 2-28, $2.2 billion was
applied to operating expenditures and $8.1 billion was applied to capital expenditures in 2016.

Close to half of the operating expenditures were for preventive maintenance, which is reimbursed as
a capital expense under FTA’s 5307 grant program.

Exhibit 2-28 = Applications of Federal Funds for Transit Operating and Capital
Expenditures, 2006—-2016
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Source: National Transit Database.

Capital Funding and Expenditures

Funding for capital investments by transit operators in the United States comes primarily from public
sources. A relatively small amount of private-sector funding for capital investment in transit projects
is generated through innovative financing programs.

Capital investments include the design and construction of new transit systems, extensions of
existing systems, and the modernization or replacement of existing assets. Capital investment
expenditures can be made for the acquisition, renovation, and repair of vehicles (e.g., buses,
railcars, locomotives, and service vehicles) or fixed assets (e.g., guideway elements, track, stations,
and maintenance and administrative facilities).

As shown in Exhibit 2-29, total public transit agency expenditures for capital investment were $18.2
billion in 2016. This expenditure accounted for 27.9 percent of total available funds for transit.
Federal funds provided $7.7 billion in 2016, accounting for 42.5 percent of total transit agency
capital expenditures. State funds provided 14.7 percent and local funds provided 41.7 percent of
total transit funding. Recovery Act funds provided the remaining 1.0 percent of revenues for agency
capital expenditures in 2016 (constant dollars).

In 2010 and 2011, substantial amounts of Recovery Act funds were expended, and non-Recovery
Act Federal funds decreased compared with levels in previous years. This decrease in the use of
other Federal funds was likely related to the strict 2-year obligation limit specified for Recovery Act
funds; these funds had to be used first due to their short period of availability. In 2012 and



thereafter, as most of the Recovery Act funds had been expended, expenditures using non-Recovery
Act Federal funds returned to pre-2009 levels. Over the period 2006 to 2016, State funding for
transit capital investments grew at a faster rate (4.7 percent) than did Federal or local funding (3.4
and 3.3 percent, respectively).

Exhibit 2-29 = Sources of Funds for Urban Transit Capital Expenditures, 2006—-2016
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Note: Rural transit not included because the data were not reported to NTD prior to 2007.
Sources: National Transit Database; Bureau of Labor Statistics, Consumer Price Index.

As shown in Exhibit 2-30, rail modes account for approximately three-quarters of transit capital
expenditures. This is due to the higher cost of building fixed guideways and rail stations, and because
fixed-route bus systems typically do not pay to build or maintain the roads on which they run.

In 2016, $14.1 billion, or 72.4 percent of total transit capital expenditures, was invested in rail
modes of transportation, compared with the $5.3 billion, or 27.1 percent of the total, invested in
nonrail modes. This investment distribution has been consistent over the past decade.

Fluctuations in the levels of capital investment in different types of transit assets reflect normal
rehabilitation and replacement cycles and new investment.

Total guideway investment was $7.7 billion in 2016, and total investment in systems was

$1.7 billion. Guideway includes at-grade rail, elevated structures, tunnels, bridges, track, and power
systems for all rail modes, as well as paved highway lanes dedicated to fixed-route buses.
Investment in systems by transit operators includes groups of devices or objects forming a network,
most notably for train control, signaling, and communications. Total capital investment in rolling
stock, both rail and nonrail, was only 25 percent of total transit capital investment.
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How Does FTA Fund Major Transit Construction Projects?

FTA provides funding for the design and construction of light rail, heavy rail, commuter rail,
streetcar, bus rapid transit, and ferry projects through a discretionary grant program known as
Capital Investment Grants. Title 49 U.S.C. Section 5309 provides funds for new transit
systems, extensions to current systems, and capacity expansion projects on existing transit
lines currently at or over capacity. These types of projects are known more commonly as
“‘New Starts,” “Small Starts,” and “Core Capacity” projects.

To receive funds from the Capital Investment Grant program, the proposed project must
emerge from the metropolitan or statewide planning process and proceed through a multiyear,
multistep process outlined in law, which includes a detailed evaluation and rating of the project
by FTA. FTA evaluates proposed projects based on financial criteria and project justification
criteria as prescribed by statute.

Under current law, Capital Investment Grant funding may not exceed 80 percent of a project’s
total capital cost. Generally, however, the Capital Investment Grant program share of such
projects averages about 50 percent, due to the overwhelming demand for funds nationwide.
Funds are typically provided over a multiyear period rather than all at once, due to the size of
the projects and the size of the overall annual program funding level.

Most, but not all, major transit capital projects are constructed using Capital Investment Grant
program funds, but some project sponsors choose to use other sources such as the FTA Urbanized
Area Formula funds program. In 2016, total investment in vehicles, stations, and maintenance
facilities was $4.7 billion, $2.6 billion, and $1.2 billion, respectively. “Vehicles” include the bodies
and chassis of transit vehicles and their attached fixtures and appliances, but do not include fare
collection equipment and movement control equipment, which are lumped under “Systems.”
“Stations” include station buildings, platforms, shelters, parking and other forms of access, and
crime prevention and security equipment at stations. “Facilities” include the purchase, construction,
and rehabilitation of administrative and maintenance facilities. Facilities also include investment in
building structures, climate control, parking, yard track, vehicle and facilities maintenance
equipment, furniture, office equipment, and computer systems.

“Other capital expenditures” include those associated with general administration facilities, furniture,
equipment that is not an integral part of buildings and structures, data processing equipment, and
shelters located at on-street bus stops. “Data processing equipment” includes computers and
peripheral devices for which the sole use is in data processing operations.
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Exhibit 2-30 = Urban Transit Capital Expenditures by Type, 2016
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Other: These expenditures include furniture and equipment that are not an integral part of buildings and structures; they also
include shelters, signs, and passenger amenities (e.g., benches) not in passenger stations.

Source: National Transit Database.

Exhibit 2-31 shows yearly capital expenditures for rehabilitation or expansion by mode.
Rehabilitation expenses are those dollars used to replace service directly or to maintain existing
service. Expansion expenses are those used to increase service. Examples of expansion expenses

include procuring additional buses to create a new route, building a new rail line, or constructing an

additional rail station on an existing rail line.

Exhibit 2-31 = Urban Capital Expenditures Applied by Rehabilitation or Expansion by
Mode, 2006—2016

Expenditures (Millions of Constant 2016 Dollars)
Average Annual
Rate of Change
2006 2008 2010 2012 2014 2016 2016/2006

Rail Rehabilitation $7,272 $8,678 $6,835 $5,776 $6,815 $7,953 0.9%
Rail Expansion $3,705 $5,025 $6,289 $6,900 $6,137 $6,185 5.3%
Rail Total $10,977 $13,703 $13,124 $12,676 $12,953 $14,138 2.6%
Nonrail Rehabilitation $3,673 $3,605 $4,548 $4,347 $4,333 $4,756 2.6%
Nonrail Expansion $423 $627 $554 $569 $350 $531 2.3%
Nonrail Total $4,096 $4,232 $5,103 $4,916 $4,683 $5,287 2.6%

Expansion Total $4,128 $5,652 $6,843
Grand Total $15073 | $17,935 | $18227 | $17592 | $17,635 | $19,425

Rehabilitation Total | $10,945 | $12,283 | $11,384 | $10,123 | $11,148 | $12,709

Sources: National Transit Database; Bureau of Labor Statistics Consumer Price Index.
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After adjusting for inflation (constant dollars), total capital expenditures from 2006 to 2016 have
increased by an annual average of 2.6 percent. Although rehabilitation expenses over this period
have decreased slightly, service expansion investment, particularly in rail modes, has increased
considerably. Average annual expenses for rail expansion had the largest increase over this time,
with an average annual increase in expansion expenses of 5.3 percent.

Operating Expenditures

Transit operating expenditures include wages, salaries, fuel, spare parts, preventive maintenance,
support services, and certain leases used in providing transit service. As indicated in Exhibit 2-32,
$48.7 billion was available for operating expenses in 2016. The Federal share of operating expenses
decreased from 9.4 percent in 2010 to 7.2 percent in 2016. The Urbanized Area Formula Program
(Title 49 U.S.C. Section 5307) contributed 46 percent of all Federal funds for operating assistance.
This program includes operating assistance for urbanized areas with populations less than 200,000,
systems with fewer than 100 vehicles in urbanized areas (UZAs) with populations over 200,000, and
capital funds eligible for operating assistance, such as preventive maintenance. Funds for the Rural
Program (Title 49 U.S.C. Section 5311) contributed 4 percent, and funds from the State of Good
Repair Program (Title 49 U.S.C. Section 5337), 34 percent. The remaining 15 percent included FTA,
DOT, and other Federal funds. The share generated from system revenues decreased slightly from
38.0 percent in 2012 to 36.8 percent in 2016. The State share remained relatively stable,
decreasing from 26.4 percent in 2013 to 24.4 percent in 2016. The local share of operating
expenditures increased marginally from 28.1 percent in 2012 to 31.6 percent in 2016.

Exhibit 2-32 = Sources of Funds for Transit Operating Expenditures, 2006—2016
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Operating Expenditures by Type of Cost

Exhibits 2-33 and 2-34illustrate how road and rail operations have inherently different cost structures
because, in most cases, roads are not maintained by the transit provider, but tracks are. A significantly
higher percentage of expenditures for rail modes of transportation is classified as nonvehicle
maintenance, corresponding to the repair and maintenance costs of fixed guideway systems.

Exhibit 2-33 = Rail Operating

Expenditures by Type of Cost, 2016

Total Expenditures: $17,992
Expenditures are in millions of dollars

General
Admin.
$3,258
18% Vehicle
Operations
$6,918
Nonvehicle 38%

Maintenance
$4,255
24%
Vehicle
Maintenance
$3,562
20%

Source: National Transit Database.

Exhibit 2-34 = Nonrail Operating
Expenditures by Type of Cost, 2016

Total Expenditures: $26,698
Expenditures are in millions of dollars.
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Note: Does not include rural agencies and agencies operating
fewer than 30 peak vehicles.

Source: National Transit Database.

Cost Efficiency, Cost Effectiveness, and Service Effectiveness

Cost Efficiency is the relationship between cost inputs such as labor, fuel, and capital to service
outputs such as vehicle miles and hours. Common metrics include labor expenses per hour and

services per mile.

Cost Effectiveness is the relationship between cost inputs to service consumption, such as linked
trips (number of boardings) and unlinked trips (one trip from origin to destination regardless of how
many modes were used), and passenger miles. Common metrics are operating cost per trip and

per passenger mile.

Service Effectiveness links service outputs to service consumption. Common metrics are trips per
hour and passenger miles per revenue mile (load factor).

0

T
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Operating Expenditures per Vehicle Revenue Mile -
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Operating expenditures per vehicle revenue mile (VRM) is one measure of financial or cost N
efficiency. As shown in Exhibit 2-35, operating expenditures per VRM for all transit modes combined

were $10.53 in 2016. The average annual increase in operating expenditures per VRM for all modes m

combined between 2006 and 2016 was 1.0 percent in constant dollars. 3
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Exhibit 2-35 = Urban Operating Expenditures per Vehicle Revenue Mile, 2006—2016

Expenditures (Millions of Constant 2016 Dollal
Heavy Commuter Light Fixed-Route Dema
Mode RET Rail Railt Bus? Response? Other# Total

2006 $9.93 $15.63 $17.45 $9.99 $4.90 $4.76 $9.50
2007 $10.68 $15.62 $16.34 $10.14 $4.66 $6.01 $9.67
2008 $10.42 $15.50 $16.25 $10.30 $4.64 $5.48 $9.62
2009 $10.59 $16.28 $17.68 $10.48 $4.73 $5.12 $9.76
2010 $10.83 $16.12 $18.28 $10.62 $4.86 $4.98 $9.89
2011 $11.18 $16.06 $17.92 $10.56 $4.63 $4.70 $9.79
2012 $11.44 $16.26 $18.09 $10.59 $4.62 $4.80 $9.85
2013 $12.86 $16.69 $17.70 $10.65 $4.54 $4.66 $10.11
2014 $13.34 $17.00 $18.27 $10.80 $4.55 $4.65 $10.30
2015 $13.41 $17.02 $18.64 $10.83 $4.52 $4.94 $10.35
2016 $14.02 $17.34 $19.41 $10.91 $4.47 $4.98 $10.53

Average Annual

Rate of Change 3.5% 1.0% 1.1% 0.9% -0.9% 0.4% 1.0%

2016/2006

1 Includes light rail, hybrid rail, and streetcar rail.
2 Includes bus, bus rapid transit, and commuter bus.
3 Includes demand response and demand response-taxi.

* Includes aerial tramway, Alaska railroad, cable car, ferryboat, inclined plane, monorail/automated guideway, publico, trolleybus,
and vanpool.

Sources: National Transit Database; Bureau of Labor Statistics, Consumer Price Index.

Exhibit 2-36 provides a range of service efficiency and effectiveness measures for two groups of
aggregate data: Top 10 agencies (by ridership) as of 2016, and the national total of all urban and
rural agencies in the United States. The table highlights several differences between the top 10
operators and the national average. For example, fare revenue per mile, farebox recovery, and
average trips per hour are all higher for the top 10 compared with the national average, reflecting
the high population densities (higher vehicle occupancies) and a larger share of riders traveling by
rail (higher vehicle capacities) in the urban areas served by the top 10 operators. Similarly, the
higher use of rail by the top 10 is also reflected in the operating cost per mile. In contrast, the cost
per trip is higher for the national average, reflecting both lower vehicle occupancies and the
dominance of bus services (and hence higher labor costs per vehicle) outside of the top 10 markets.
Finally, fare revenues and costs have increased by as much as 40 percent over the period 2006 to
2016, whether assessed on a per mile or per trip basis.

As shown in Exhibit 2-37, analysis of the NTD reports for the top 10 transit agencies shows that the
growth in operating expenses is led by the cost of fringe benefits, which have been increasing at a
rate of 1.6 percent per year above inflation (constant dollars) since 2006. By comparison, average
salaries at these 10 agencies decreased at an inflation-adjusted rate of 0.1 percent per year in that
period. FTA does not collect data on the different components of fringe benefits, but increases in
the cost of medical insurance typically drive growth rates in fringe benefits across the economy and
likely drive the growth in this category. As illustrated in Exhibit 2-38, rail systems are more cost-
efficient in providing service than are nonrail systems, once investment in rail infrastructure has been
completed. (Indeed, this is one of the explicit tradeoffs that agencies consider when deciding whether
to construct or expand an urban rail system.) Based on operating costs alone, heavy rail is the most
efficient at providing transit service, and demand-response systems are the least efficient. It should
be noted that the average capacities for all vehicle types are adjusted separately each year based on
reported fleet averages.



Average Fares and Operating Costs, on a per-mile Basis, for the
Nation’s 10 Largest Transit Agencies

After adjusting for inflation, fares per mile have increased by 1.3 percent yearly from 2006 to
2016, whereas the average cost per mile has increased by 1.5 percent yearly. The result is a
0.2 percent yearly decrease in the “fare recovery ratio,” which is the percentage of operating
costs that passenger fares cover. The 2016 fare recovery ratio for these 10 agencies, which are
all rail, was 45.1 percent. These agencies are more cost- and service-effective than the national
average, which means that ridership grows at a rate greater than the rate of increase in service
miles or operating expenses.

Exhibit 2-36 = Top 10 Agencies vs All Urban and Rural Agencies in the United
States, 2006-2016

Annual Increase
Percent 2006—
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 Increase 2016

Top 10 US Transit Operators

Average Fare

bor Mile $5.82 $557 $554 $555 $578 $6.25 $6.29 $6.52 $6.54 $6.65 $6.61  1.3% 13.5%
Q;’f;\jﬁ': Cost  $1260 $13.05 $12.73 $12.91 $13.18 $13.36 $13.70 $13.86 $14.18 $14.14 $14.66  1.5% 16.3%
Average Farebox  4q »00 42 704 43.6% 43.0% 43.8% 46.8% 45.9% 47.1% 46.1% 47.0% 451%  -0.2% -2.4%
Recovery Ratio

Qgreﬁgfrﬁ'ps 609 639 633 604 624 638 660 653 655 633 623 0.2% 2.3%
ﬁ‘éf?gs Cost 4303 $207 $294 $312 $312 $3.07 $3.06 $3.12 $3.19 $329 $343  1.3% 13.3%
Average Fare ¢ 40 ¢127 $128 $1.34 $1.37 $1.44 $1.40 $1.47 $1.47 $1.55 $155  1.0% 10.6%

Per Trip

National (All Urban and Rural Agencies)

Average Fare

per Mile $3.37 $2.93 $2.92 $2.95 $2.99 $3.16 $3.20 $3.31 $3.32 $3.40 $3.34 -0.1% -1.1%

':;’f;jﬁ’: Cost  g941 $862 $856 $8.62 $8.61 $8.63 $8.75 $8.84 $0.04 $9.37 $954  0.1% 1.4%

Average Farebox g5 g0 34 005 34.296 34.3% 34.7% 36.7% 36.6% 37.5% 36.8% 36.3% 35.0%  -0.2% -2.4%

Recovery Ratio

Q;’reﬁgfrﬁ'ps 380 364 358 346 345 350 359 356 356 344 333  -13% -12.5%

ﬁ‘éfrfﬁ; Cost  $368 $3.60 $3.60 $3.78 $383 $3.76 $3.75 $3.8L $390 $4.17 $4.36  1.7% 18.3% o
>
T

é‘éf?ﬁ; Fare  $132 $1.23 $123 $1.30 $1.33 $138 $1.37 $143 $143 $151 $152  1.4% 15.4% =
Py

Note: Top 10 transit systems are MTA New York City, Chicago Transit Authority, Los Angeles County Metropolitan Transportation N

Authority, Washington Metropolitan Area Transit Authority, Massachusetts Bay Transportation Authority, Southeastern Pennsylvania

Transportation Authority, New Jersey Transit Corporation, San Francisco Municipal Transportation Agency, Metropolitan Atlanta

Rapid Transit Authority, and Maryland Transit Administration. n

Sources: National Transit Database; Bureau of Labor Statistics, Consumer Price Index. S
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Exhibit 2-37 = Top 10 Agencies—Urban Growth in Labor Costs, 2006—-2016

Average Cost per Vehicle Mile (Constant 2016 Dollars)

% Growth | Average Annual
Cost Component 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | since 2006 Rate of Change
Salaries $5.5 $5.6 $5.2 $52 $53 $53 $53 $5.1 $5.2 $54 $55 -0.8% -0.1%
Fringe Benefits $3.9 $4.1 $3.7 $39 $41 $43 $43 $41 $4.2 $43 %45 16.8% 1.6%

Note: Top 10 agencies are MTA New York City, Chicago Transit Authority, Los Angeles County Metropolitan Transportation
Authority, Washington Metropolitan Area Transit Authority, Massachusetts Bay Transportation Authority, Southeastern Pennsylvania
Transportation Authority, New Jersey Transit Corporation, San Francisco Municipal Transportation Agency, Metropolitan Atlanta
Rapid Transit Authority, and Maryland Transit Administration.

Sources: National Transit Database; Bureau of Labor Statistics, Consumer Price Index.

Exhibit 2-38 = Transit Operating Expenditures per Capacity-equivalent Vehicle
Revenue Mile by Mode, 2006—-2016

Expenditures (Constant 2016 Dollars)
Heavy Commuter Light Fixed-route Demand
Mode Rail Rail Rail* Bus? Response® | Other* Total

2006 $3.95 $5.76 $6.33 $9.85 $24.05 $10.12 $7.35
2007 $4.29 $5.68 $5.93 $9.72 $19.61 $11.60 $7.44
2008 $4.21 $5.67 $5.97 $9.88 $20.06 $12.67 $7.51
2009 $4.27 $5.91 $6.35 $10.04 $20.65 $12.72 $7.66
2010 $4.38 $5.88 $6.55 $10.15 $19.78 $12.31 $7.76
2011 $4.52 $5.84 $6.07 $10.09 $20.44 $11.45 $7.75
2012 $4.62 $5.80 $6.20 $10.20 $19.87 $12.10 $7.83
2013 $5.54 $5.86 $5.85 $10.35 $19.79 $12.20 $8.18
2014 $5.54 $5.76 $5.80 $10.55 $21.40 $12.05 $8.31
2015 $5.53 $5.75 $5.86 $10.55 $21.47 $12.42 $8.31
2016 $5.83 $5.85 $6.06 $10.62 $21.38 $12.89 $8.48

Average Annual

Rate of Change 4.0% 0.1% -0.4% 0.8% -1.2% 2.4% 1.4%

2016/2006

Y Includes light rail, hybrid rail, and streetcar rail.
2 Includes bus, bus rapid transit, and commuter bus.
% Includes demand response and demand response-taxi.

4 Includes aerial tramway, Alaska railroad, cable car, ferryboat, inclined plane, monorail/automated guideway, publico, trolleybus,
and vanpool.

Sources: National Transit Database; Bureau of Labor Statistics, Consumer Price Index.

Operating Expenditures per Passenger Mile

Operating expense per passenger mile is an indicator of the cost-effectiveness of providing a transit
service. It shows the relationship between service inputs as expressed by operating expenses and
service consumption as measured in passenger miles traveled. Operating expenditures per
passenger mile for all transit modes combined increased at an average annual rate of 1.2 percent
between 2006 and 2016 when adjusted for constant dollars (from $0.71 to $0.79). These data are
shown in Exhibit 2-39.



Exhibit 2-39 = Urban Operating Expenditures per Passenger Mile, 2006-2016

Expenditures (Constant 2016 Dollars)
Heavy Commuter Fixed-Route Demand
Mode Rail Rail Light Railt Bus? Response? Other?# Total

2006 $0.43 $0.43 $0.68 $0.94 $3.95 $0.61 $0.71
2007 $0.42 $0.42 $0.70 $0.96 $3.86 $0.70 $0.70
2008 $0.41 $0.43 $0.67 $0.95 $3.78 $0.64 $0.70
2009 $0.42 $0.46 $0.72 $0.98 $3.88 $0.65 $0.72
2010 $0.43 $0.47 $0.77 $0.99 $4.00 $0.63 $0.74
2011 $0.41 $0.44 $0.72 $0.97 $3.90 $0.61 $0.71
2012 $0.42 $0.46 $0.72 $0.95 $3.96 $0.61 $0.71
2013 $0.47 $0.47 $0.74 $0.96 $3.99 $0.60 $0.72
2014 $0.48 $0.50 $0.76 $0.97 $3.99 $0.60 $0.74
2015 $0.50 $0.50 $0.81 $1.05 $4.03 $0.63 $0.78
2016 $0.52 $0.51 $0.85 $1.07 $3.96 $0.64 $0.79
Average
Annual Rate 1.9% 1.6% 2.2% 1.3% 0.0% 0.4% 1.2%
of Change
2016/2006

1 Includes light rail, hybrid rail, and streetcar rail.
2 Includes bus, bus rapid transit, and commuter bus.
3 Includes demand response and demand response-taxi.

* Includes aerial tramway, Alaska railroad, cable car, ferryboat, inclined plane, monorail/automated guideway, publico, trolleybus,
and vanpool.

Note: Includes only urban agencies operating over 30 vehicles in peak service included.
Sources: National Transit Database; Bureau of Labor Statistics, Consumer Price Index.

Farebox Recovery Ratios

The farebox recovery ratio represents farebox revenues as a percentage of total transit operating
costs net of reconciling cash expenses. It measures users’ contributions to the variable cost of
providing transit services and is influenced by the number of riders, fare structure, and rider profile.
Low regular fares, high availability and use of discounted fares, and high transfer rates tend to
result in lower farebox recovery ratios. Farebox recovery ratios for 2006 to 2016 are provided in
Exhibit 2-40. The average farebox recovery ratio over this period for all transit modes combined was
34.8 percent in 2016. Heavy rail had the highest average farebox recovery ratio at 57.1 percent.
Farebox recovery ratios for total costs are not provided because capital investment costs are not
evenly distributed across years. Rail modes have farebox recovery ratios for total costs that are
significantly lower than for operating costs alone because of these modes’ high level of capital costs.
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Exhibit 2-40 = Urban Farebox Recovery Ratio by Mode, 2006-2016

Heavy Commuter Light Fixed-route Demand
Mode Rail Rail Rail! Bus? Response? Other* Total

2006 60.9% 49.5% 27.4% 28.6% 10.1% 39.6% 36.0%
2007 56.8% 49.5% 26.6% 26.6% 8.6% 35.4% 34.0%
2008 59.4% 50.3% 29.3% 26.3% 7.6% 32.9% 34.2%
2009 60.2% 48.0% 28.2% 26.7% 7.8% 35.4% 34.3%
2010 62.3% 48.6% 28.1% 26.8% 7.9% 37.2% 34.7%
2011 66.0% 52.1% 29.7% 28.0% 7.4% 38.0% 36.7%
2012 64.6% 51.8% 29.0% 28.2% 7.7% 40.1% 36.6%
2013 60.5% 50.8% 30.7% 28.5% 7.8% 40.4% 36.6%
2014 59.3% 50.1% 28.2% 27.7% 7.6% 40.4% 35.8%
2015 60.3% 52.0% 27.5% 27.1% 7.9% 41.8% 36.1%
2016 57.1% 52.1% 26.3% 25.9% 8.0% 40.0% 34.8%

Average Annual

Rate of Change -0.6% 0.5% -0.4% -1.0% -2.3% 0.1% -0.3%

2016/2006

YIncludes light rail, hybrid rail, and streetcar rail.
2 Includes bus, bus rapid transit, and commuter bus.
% Includes demand response and demand response-taxi.

4Includes aerial tramway, Alaska railroad, cable car, ferryboat, inclined plane, monorail/automated guideway, publico, trolleybus,
and vanpool.

Source: National Transit Database.
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Travel Behavior and the National Household

Travel Survey

Household travel behavior depends heavily on the
population’s demographic distribution and
geographic location. These factors historically have
significant impacts on the size and distribution of
travel demand. The growth of megaregions,
changes in marriage and birth rates, and baby
boomers entering retirement prompt population
shifts that also significantly influence the way people
travel. Many of these household characteristics can
be found in the National Household Travel Survey
(NHTS) data, the primary source of national-level
information on travel behavior.

The latest 2017 NHTS also captures information on
household technology use. Access to the internet
represents a fundamental shift in how Americans
connect with one another, gather information, and
conduct their day-to-day lives. Advancements in
information communication technologies, global
positioning systems (GPS), sensors, and automation
have significantly influenced personal travel
patterns. The adoption of new technologies has

KEY TAKEAWAYS

Baby boomers are working later in life, and
driving more miles than did their cohorts of
the past.

Increased internet use is leading to higher
reliance on trip-saving web services as well as
growing demand for transportation alternatives
such as ridehail, bikeshare, and carshare.

Although privately owned vehicle (POV)

alternatives have risen since 2009, vehicle
ownership is still a strong indicator of
household mobility with annual household trips
increasing with the number of household
vehicles.

One in five American adults are now
“smartphone-only” internet users, using their
phones to browse the internet without
broadband access at home.

opened the doors to a growing list of advanced mobility options for many Americans, including
teleworking, online shopping, and alternative transportation services.

A growing number of employers and professions offer remote work options, allowing eligible
workers to avoid commute trips. The widespread use of online shopping allows households to cut
down weekend errands and even grocery shopping. Ridehail, bikeshare, and carshare are all
examples of mobility options that did not see significant market penetration as recently as 10 years
ago. Myriad apps based on mobility-enabling technologies are now available that can help users
perform day-to-day tasks, and are changing travel behavior. A trip that might have been taken in
the traveler’s personal vehicle now might occur via a variety of transportation alternatives.

Workers continue to drive the demand for vehicle travel. With more baby boomers working past
traditional retirement age, the safety of older drivers is a growing concern. Biking and walking have

also become more popular modes of travel over the years.

This chapter focuses on issues pertaining to personal travel; freight transportation is addressed
separately in Part III of this report. The discussion covers only a subset of the wide array of data
available through the 2017 NHTS. Future editions of this report will cover other topics of interest.

National Household Travel Survey

The NHTS, previously called the Nationwide Personal Transportation Survey, is a fundamental
intermodal data collection effort conducted periodically and led by the Federal Highway Administration
(FHWA) since 1969. The 2017 NHTS is the eighth and most recent survey in this series. The survey
documents the demographic characteristics of households and people—and information about
household vehicles—for all 129,969 sampled households, collected from April 2016 to April 2017.
Unlike previous iterations, the 2017 survey captures additional information on public health, ridehail,
carshare, transportation apps, and technology use. The most recent iterations of the survey also



capture data on web use, telework, and online shopping, allowing for trend analysis over the last two
decades. The 2017 NHTS offers a nationally representative understanding of the adoption of
advanced mobility solutions enabled by internet and mobile technologies.

The NHTS collects travel data from a representative sample of U.S. households to characterize
personal travel patterns. Details of travel by all modes for all purposes of each household member
are collected for a single assigned travel day. In this way, NHTS traces both the movement of
household members and the use of each household vehicle on a randomly selected day. The data
provide national and State-level estimates of trips and miles by travel mode, trip purpose, time of
day, gender and age of traveler, and a wide range of attributes. The NHTS sets itself apart from the
American Community Survey by collecting information on all travel purposes as opposed to focusing
on only the journey to work. The data presented in this section are from the NHTS data series,
unless otherwise noted.

Changes in NHTS Data Collection Methodology

Prior to 1990, NHTS data were collected in face-to-face interviews sampled from respondents to
the Census Bureau’s Current Population Survey. From 1990 to 2009, NHTS data were collected
using a random-digit dial sample of telephone households in the United States. In 2017, address-
based sampling was employed due to the decline of households with landline telephones. Most
households submitted their responses via the web, although a self-selected group did opt to
respond via telephone. Both the 2009 and 2001 surveys were conducted during economic
downturns, whereas the 2017 survey, conducted in 2016—2017, occurred during a period of
economic growth and a presidential election cycle. All of these factors can affect a household’s
willingness to participate, the quality of responses, and overall data results.

The 2017 methodology changes are described in the 2017 NHTS Release Notes:
(https://nhts.ornl.gov/documentation). Additional information on the NHTS is available at
http://nhts.ornl.gov.

Advanced Mobility Solutions

One unique feature of the 2017 NHTS is that it includes questions about advanced mobility
technologies that are internet- or mobile phone-based. These trends can be linked to other
household characteristics to better describe how mobility patterns are changing. The last decade
has seen remarkable changes in internet use, online shopping, and telework.

Internet Use

Access to mobile phones and the internet plays a significant role in enabling these new technologies
and often determines the breadth of mobility options available to a household. In some parts of the
country, travelers now have the option to avoid enough trips to make car ownership optional. Basic
errands such as depositing checks, mailing letters at the post office, purchasing international calling
cards, listening to the latest music album, or even watching the latest movie release can all now be
accomplished online. Online services, while potentially increasing freight delivery trips, can reduce
consumer trips and personal errands, resulting in fewer household road miles traveled, less gasoline
consumed, and reduced air pollution. Roughly 90 percent of Americans use the internet today, with 26
percent of American adults reporting that they are online almost constantly according to a 2018 Pew
Research Center survey.!* The 2017 NHTS confirms that more than 80 percent of households use the
internet on a daily basis and over 90 percent use it at least a few times a month (see Exhibit 3-1).

14 pew Research Center. 2018. Internet/Broadband Fact Sheet. http://www.pewinternet.org/fact-sheet/internet-
broadband/.
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Exhibit 3-1 = Household Internet Use, 2017

100%
90%
80% ® Urban Households ® Rural Households
0
70%
> 60%
8
S 50%
0,
“ 30%
20%
10% 5.6% 5205 (1%
3.8% 0
0% s NN 1.4% 1.8% 0.7% 1.1% I
Daily A few times a week A few times a month A few times a year Never

Frequency of Internet Use

Source: National Household Travel Survey.

Today, about two-thirds of American households have broadband internet access in their homes.!
Adoption gaps are typically based on factors such as age, income, education, and community type.
Older adults and rural residents are less likely to have broadband service at home. Access to the
internet is more widespread in urban areas, where 92 percent of residents use the internet at least a
few times a week. The proportion of frequent internet use among rural residents is slightly lower at
89 percent. For some demographic groups—such as young adults and college graduates—internet
use is nearly ubiquitous.

In early 2000, about half of U.S. adults were already on the Web; today, about nine out of 10 use
the internet. Wireless connection is one of the main drivers of widespread internet access across
the Nation, particularly in urban areas. The 2017 NHTS found that accessing the internet with a
smartphone is more prevalent in urban areas: 81 percent of urban and 73 percent of rural
households use the internet via smartphone at least a few times a week (see Exhibit 3-2). The
share of rural households that have never used a smartphone to access the internet is 7 percentage
points higher than that of their urban counterparts. Furthermore, the Pew Research Center found
that one in five American adults are now “smartphone-only” internet users, using their phones to
browse the internet without broadband access at home. This practice is especially common among
younger adults, nonwhites, and lower-income Americans.

Exhibit 3-2 = Frequency of Smartphone Use to Access the Internet, 2017
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2.0% 2.2% 9 1.6% 170
0% e R L
Daily A few times a week A few times a month A few times a year Never

Frequency of Smartphone Use

Source: National Household Travel Survey.



Ridehail and Carshare Use

Ridehailing services like Uber and Lyft are often viewed as alternatives to traditional taxi service,
whereas carsharing services like Zipcar and Car2Go are used instead of traditional car rentals. Both
of these services rely on the internet to inform customers of real-time vehicle availability.

Although the 2017 NHTS data show that over 80 percent of U.S. households have used their
smartphones to access the internet, 91 percent of Americans at or above 16 years old indicated they
had not hailed a ride with a ridehail smartphone app in the last 30 days (see Exhibit 3-3). The
divide was more pronounced in rural areas, where less than 2 percent of respondents had used a
ridehail app in the last 30 days, compared with the 11.5 percent of urban residents who had used a
ridehail app at least once in the previous 30 days. Ridehail has enabled some users to avoid vehicle
ownership altogether, especially in areas with multiple mobility options that support ridehail. Many
ridehail companies do not provide service in rural communities due to the lower profit margins.

Only a small portion (1.2 percent) of the population are frequent users of ridehail apps (eight or
more times a month), and are largely concentrated in urban areas where their popularity among
users has seen tremendous growth. Ridehail trips often include late-night trips, weekend trips, and
even act as ambulance substitutes for trips to the emergency room. In the NHTS, ridehail trips were
catalogued as taxi trips. Taxis’ share of overall trips jumped from 0.2 percent in 2009 to 0.5 percent
in 2017—an increase of 150 percent.

Carsharing, which also uses mobile app technology to indicate vehicle availability, is virtually
negligible in both urban and rural households according to the 2017 NHTS. About 99.8 percent of
rural Americans at or above 16 years old had not used a carshare vehicle in the last 30 days.
Participation in carsharing was more common in densely populated urban areas, where about 0.7
percent of residents had made at least one carshare trip in the previous month. Although
carsharing has not gained significant popularity in the United States, its users can often avoid
private car ownership and use sharing services coupled with other transportation alternatives to
fulfill their transportation needs.

Exhibit 3-3 = Ridehail App Usage in the Last 30 Days, 2017

100%
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Percentage

6.8% 5.8%
[ 1.4% o 29% 03% 2.4% 1.4% 01% 1.2%
—— — e

0 1to3 4t07 8 or more
Count of Ridehail App Usage

Source: National Household Travel Survey.

Online Shopping

Technology also has the potential to reduce the frequency of household shopping trips, with a
growing number of households receiving deliveries from online transactions. 2017 NHTS data show
a 2.5 percent and 1.5 percent drop in the distribution of shopping trips and personal errands,
respectively, from 2009. This may not necessarily reduce total vehicle miles traveled (VMT) as
freight VMT has grown in recent years to meet the needs of American consumers. More than 50
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percent of Americans at or above age 16 have had at least one online purchase delivered in the last
30 days according to the 2017 NHTS, a 12 percent increase from 2009 (see Exhibit 3-4). The share
of households with frequent deliveries has increased considerably, as shoppers making four or more
monthly online purchases for delivery almost doubled from 12.2 percent in 2009 to 23.8 percent
nationally in 2017. This is complemented by the share of households with zero online purchases,
which dropped by 12.0 percentage points over this period.

Exhibit 3-4 = Frequency of Online Purchase Deliveries in the Last Month,
2009 vs. 2017

60%

57 100 = 2009 ==ie==2017
1%
50%

40%

30%

Percentage

20%

10%

12.2%

0%
0 1to 3 4 or more
Online Purchase Deliveries

Source: National Household Travel Survey.

Just under 60 percent (59.7 percent) of rural households did not receive deliveries of online
purchases in 2009; this share decreased to 49.0 percent in 2017. Urban residents saw a slightly
larger jump in the delivery of online purchases relative to their rural counterparts from 2009 to
2017: the share of urban households that received no deliveries was 56.5 percent in 2009 and 44.3
percent in 2017. The number of heavy users of online shopping has grown in both rural and urban
areas. About 3.8 percent of urban households received more than eight deliveries in 2009, rising to
9.2 percent in 2017. This jump was slightly more pronounced in rural areas, where households
relying heavily on online purchases increased from 3.4 percent in 2009 to 7.7 percent in 2017. With
access to physical retail stores more limited and farther away in rural areas, online shopping can
provide more retail options to rural residents (see Exhibit 3-5).

Exhibit 3-5 = Online Shopping, Monthly, 2009 vs. 2017
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Source: National Household Travel Survey.



Telework

Technology has also enabled telework for some U.S. workers, especially those in careers that do not
require a physical presence at all times. In the NHTS, respondents who do not “typically work from
home"” are asked if they have the option of working from home or an alternate workplace. Although
not all who work from home require internet connectivity, many use the Web to check email;
advancements in technology have enabled more telework functionality through improved
connectivity and security. The share of telework-eligible workers increased from 11 percent in 2001
to 14 percent in 2014 (see Exhibit 3-6). The majority of the labor force still does not have the
option to telework—especially in rural areas where 90 percent of workers are ineligible, compared
with their urban counterparts at 85 percent.

Although most workers do need to travel to their workplace, those in professional, managerial, or
technical fields are more than twice as likely to have the option to telework compared with other
occupations (see Exhibit 3-7). The uptick in telework and the use of advanced information technology
has led travel behavior researchers to project that the average number of household trips will
decrease, with fewer required commute trips to the office and more video conferencing options
supplanting in-person meetings. Increased telework can contribute to reduced peak-hour congestion
but may lead to additional discretionary trips or personal errands on non-commuting days/times.

Exhibit 3-6 = Telework-eligible U.S. Workers, 2001-2017
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Source: National Household Travel Survey.

Exhibit 3-7 = Telework Eligibility by Job Category, 2017

30%
25%

L 20%
o]
c 15%
S 25.0%
E 10%

5% 0, 10.4%

0%

Sales or service Clerical or Manufacturing, Professional, Other
administrative support construction, managerial, or
maintenance, or technical

farming
Job Category

Source: National Household Travel Survey.
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Travel Patterns Associated with Household Characteristics

Work status and household characteristics such as life cycle, age, and gender composition can
strongly influence travel patterns.

Work Status

VMT has consistently shown a strong relationship with labor force participation over time. Exhibit
3-8 shows the Bureau of Labor Statistics’ (BLS) Labor Force Participation Population correlation with
VMT from 1948 through 2016. Highway travel closely reflects economic conditions as movements of
people and goods increase during booming periods. Even through recessions and employment level
lows, VMT has remained strongly tied to the activity of the labor force.

Exhibit 3-8 = Labor Force Participation Population vs. Vehicle Miles Traveled,
1948-2016
3,500,000 -
3,000,000 A
2,500,000 A
2,000,000 A
1,500,000 - Y sy °
1,000,000 -
500,000 A
0

VMT

0 50,000,000 100,000,000 150,000,000 200,000,000 250,000,000
Labor Force Participation

Source: FHWA Highway Statistics, Bureau of Labor Statistics

Travel by Workers vs. Nonworkers

With regular commuting habits and higher incomes, workers tend to have more consistent travel
demands, as well as more financial resources, to purchase vehicles and take discretionary trips than
do nonworkers. Workers travel more, regardless of whether it is in a vehicle, with almost 60
percent more person miles traveled than nonworkers in 2017 (see Exhibit 3-9). NHTS 2017 data
show that an average worker drove 13,733 miles annually, almost double the miles driven by an
average nonworker at 7,600 miles.

Exhibit 3-9 = Annual Miles, Worker vs. Nonworker, 2017

14,017
Al 11,651

Nonworker 10,336 EPMT/Person
7,600 B VMT/Driver

16,339
Worker 13.733

0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000
Miles Traveled

Note: PMT is person miles traveled; VMT is vehicle miles traveled.
Source: National Household Travel Survey.



Commuting Trips

Not only do workers take more daily trips, their time spent commuting has grown over time. Exhibit
3-10 shows that the average commute in 2017 took 26.6 minutes (one way), compared with 23.9
minutes in 2009, for an average worker who traveled to and from work five days a week. Since
1995, the average commute time has risen by about 29 percent. This translates to an extra 27
minutes per week of commuting time in 2017.

Exhibit 3-10 = National Household Travel Survey Commute Trips, 2017
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Note: POV is privately owned vehicle.
Source: National Household Travel Survey.

NHTS data on commute trips over time have also shown a small overall decline in the share of POV
use though POV still represents the vast majority of commute mode share. From 2009 to 2017, the
percentage of commute trips in POVs declined from 91.5 percent to 88.1 percent. Over this same
period, the percentage of commute trips using transit rose slightly from 4.0 percent to 5.9 percent;
the combined bicycling and walking share rose from 3.7 percent to 5.0 percent.

Baby Boomers

Baby boomers are the demographic cohort generally defined as people born from 1946 to 1964. In
2009, this cohort ranged in age from 45 to 63 years old; in 2017, they ranged from 53 to 71 years old.

For baby boomers aged 65 and over, the number of trips per week reported in NHTS showed little
change over time, from 22.5 in 2009 to 22.3 in 2017. Older people were the only age group,
however, to report an increase in time spent driving: 19 more minutes per week in 2017 compared
with the estimate in 2009.

Exhibit 3-11 shows that average annual VMT reported in NHTS by age group. The reported number
of miles driven declined between 2009 and 2017 for all age groups; the largest percentage decline
was for drivers in the 21 to 24 age group, with progressively smaller declines for each older age
group. As shown in Exhibit 3-12, those in the 55- to 65-year-old age group drove 4 percent more
miles annually than the average U.S. driver in 2017, while in 2009 55- to 65-year-old drivers drove
3 percent fewer miles annually than the average U.S. driver that year. Drivers aged 65+ drove

30 percent fewer miles annually than the average U.S. driver in 2017, while in 2009 those aged 65+
drove 36 percent fewer miles than the average U.S. driver.
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Exhibit 3-11 = Average Annual VMT by Age Group, 2009 vs. 2017
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Note: VMT is vehicle miles traveled.
Source: National Household Travel Survey.

Exhibit 3-12 = Average Annual VMT by Age Indexed to Total Average Annual VMT,
2009 vs. 2017
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As boomers grow older, they are postponing retirement and staying in the workforce longer. From
2002 to 2016, the BLS shows that there was a 100 percent increase in workers over the age of 65
and a 57 percent increase in total employed. Meanwhile those aged 16 to 19 have seen a

35 percent decrease in total employed. Baby boomers are working longer into their traditional
retirement years, and they are driving more miles than did their cohorts of the past. This higher



demand for driving among age 55+ workers contributes to the growing safety concerns for U.S.
road users (see Exhibit 3-13)

Exhibit 3-13 = Change in Employment Numbers, 2002—-2016
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Source: Bureau of Labor Statistics.

Drivers of the past acquired their licenses at an earlier age. With more States implementing graduated
licensing programs, a boom in alternate mobility options, and the large portion of baby boomers
entering the 65+ age bracket en masse, a higher percentage of older drivers are on the road
compared with previous years. Exhibit 3-14 shows the composition of licensed drivers by age group.
Between 2001 and 2016, the numbers of licensed drivers in younger age groups (below 54 years old)
declined or increased modestly. In contrast, the number of licensed drivers aged 55 years or older
surged by more than one-third. This is particularly the case for licensed drivers between 55 and 74
years old, whose numbers rose by more than 60 percent. It is possible that the adoption of advanced
technology and new mobility options is more prevalent in younger drivers than among aging drivers,
but these transportation alternatives could prove quite beneficial to those who choose, or are required,
to give up their licenses later in life.

Exhibit 3-14 = Licensed Drivers by Age Group, 2001 vs. 2016
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Source: FHWA, Office of Highway Policy Information, Highway Statistics
(https://www.fhwa.dot.gov/policyinformation/quickfinddata/qfdrivers.cfm).
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Travel by Gender

Traditionally, the number of male licensed drivers in the United States exceeded the number of
female licensed drivers. This gap declined over time, and by 2005 the relationship was reversed:
there were more female than male licensed drivers in the United States. The number of female
licensed drivers has remained higher ever since.

Women are also closing the VMT gap. Although men drive more average annual miles than do their
female counterparts across all age groups, the NHTS data show an increasing trend in VMT among
women: they represented 39 percent of driver VMT in 2009, rising to 43 percent in 2017 (see
Exhibit 3-15).

In 1969, men drove twice as many annual vehicle miles as women drove on average. Exhibit 3-16
shows how the male-to-female ratio has grown closer to parity over time, with the average annual
VMT of men dropping from 110 percent to 36 percent more than women from 1969 to 2017.

Exhibit 3-15 = Share of VMT by Gender, 1995-2017
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Note: VMT is vehicle miles traveled.
Source: National Household Travel Survey.

Exhibit 3-16 = Male vs. Female NHTS Average Annual VMT per Driver, 1969-2017
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Note: NHTS is National Highway Travel Survey; VMT is vehicle miles traveled.
Source: National Household Travel Survey.

Women over 65 are also driving more and closing the VMT gap, with the male-to-female annual
VMT ratio approaching parity across all age groups from 2009 to 2017 in Exhibit 3-17. Although
men 65+ drove 56 percent more annual average miles than did their female counterparts in 2017,
women have closed the gap by 21 percent from 2009 when men 65+ drove 77 percent more annual
average miles than did women 65+ (77 percent vs. 56 percent).



Exhibit 3-17 = Percentage Difference Between Male Average Annual VMT and Female
Average Annual VMT by Age Group, 2009 vs. 2017

90%
80%
70%
60%
50%

40% 77%
30% 58%056% 56%
509 9
20% 4% | 439643904 %604
10% 27% 26%
15%F 9% | 10%]
0%
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Percentage

Note: VMT is vehicle miles traveled.
Source: National Household Travel Surveys.

Young Families

Exhibit 3-18 shows that households with children have a higher average annual household VMT
whereas retirees and households with no children have the lowest household VMT. Household
minors create many additional drop-off and pick-up trips with school and extracurricular activities,
adding more miles to the household log that likely already contains regular work trips.

Exhibit 3-18 = NHTS Average Household Annual VMT, 2017
35,000
30,000

30,376

23,774
25,000 21,075

20,000 ‘y

15,000

11,572

Annual VMT

10,000
5,000

0
no children youngest child youngest child youngest child no children, retired
0-5 6-15 16-21
Presence and Age of Children in Household
Note: NHTS is National Highway Travel Survey; VMT is vehicle miles traveled.
Source: National Household Travel Survey.

III

Children also prompt the “call” for vehicle ownership. As shown in Exhibit 3-19, households without
children are much more likely to be zero-vehicle households. More than 80 percent of households
without a car have no children present.

According to the Centers for Disease Control and Prevention, U.S. women are waiting longer to have
their first child. In 1970, the mean age of a first-time mother was 24.6 years compared with 28
years in 2016. This growing delay in parenthood may also result in pushing back the need for
vehicle purchases and higher VMT levels for older age groups.
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Exhibit 3-19 = Zero-vehicle Households by Life Cycle, 2017
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Percentage of Zero
vehicle Households

0%
no children youngest youngest youngest no children,
child 0-5 child 6-15 child 16-21 retired

Presence and Age of Children in Household
Source: National Household Travel Survey.

Travel Behavior Characteristics

As the U.S. population continues to grow, urban areas are seeing a disproportionate amount of the
growth, with agglomeration effects drawing more jobs and skills to areas with larger population
densities. As urban areas expand into their surrounding lands, commuting patterns change and
corridors leading to employment centers continue to grow. These major cities have unique needs
and hold a significant concentration of economic activity. This evolving distribution of housing and
employment leads to unique vehicle ownership patterns and travel behavior trends.

Nonmotorized Trips

The NHTS is the only data source that captures bicycle and pedestrian activity at the national level.
Since 2001, the NHTS has asked respondents about their cycling and walking frequency in the last
week. The number of people who bike or walk at least once a week increased considerably from
2001 to 2017. Urban areas have seen significant growth in infrastructure to support active
transportation, including sidewalks, bike lanes, and bikeshare programs. And although most
Americans continue to rely on vehicles as their primary mode of transportation, 21 of the country’s
50 most-populated cities saw a significant drop in driving over the last decade. When respondents
were asked how many walking or bicycling trips they had taken in the past seven days, the data
showed a 7.7 percentage point increase (from 65.4 percent in 2001 to 73.1 percent in 2017) in
individuals who took at least one walking trip and a 5.1 percentage point increase in individuals who
took at least one biking trip (see Exhibit 3-20).

Exhibit 3-20 = Bicyclist and Pedestrian Activity, 2001-2017
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Source: National Household Travel Survey.



Both biking and walking trips were more prevalent in higher population density areas in the 2017
survey, likely due to the more inviting infrastructure, transit connectivity, and the shorter distances
between origins and destinations in urban areas (see Exhibit 3-21). The likelihood of residents
taking biking trips is 2 percent greater in regions with a population density greater than 10,000,
compared with those areas with fewer than 2,000 people per square mile, where the likelihood of
walking trips is 12 percent greater.

Walking trips are also much more common than biking trips across all age groups. Biking trips taper
off considerably once a person reaches driving age, with bicycle use peaking with those 0 to 15
years old (35 percent). A continued decline occurs after age 40. Walking trips, however, remain
relatively popular over the years with the lowest popularity in age groups 16 to 20 (68 percent) and
71 and over (64 percent) (see Exhibit 3-22).

Exhibit 3-21 = Respondents Who Took a Walk or Bike Trip in the Last Week, by
Population Density, 2017

100%
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60%
50%
40%
30%
20%
10%
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Percentage

Less than 2,000 2,000 to 4,000 4,000 to 10,000 more than 10,000
Population per Square Mile

Source: National Household Travel Survey.

Exhibit 3-22 = Respondents Who Took a Bike or Walk Trip in the Last Week, by Age
Group, 2017

71+
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Percentage
Source: National Household Travel Survey.

Vehicle Ownership

Household needs often dictate vehicle ownership patterns, and vehicle ownership is often a major
indicator of household mobility. The composition of U.S. household vehicles has evolved over time
(see Exhibit 3-23), which reflects the growing dependency of households on POVs to fulfill
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transportation needs. With a growing number of transportation alternatives, however, some
households now have the option to live car-free and use a combination of transit, ridehail, carshare,
and nonmotorized modes. Despite these options, as the number of household vehicles decreases,
the number of household person trips also decreases.

Pickup trucks and sport utility vehicles (SUVs) may offer significant utility, vans are helpful for
moving large numbers of people, and sedans offer efficiency and fuel economy. Climate, gas prices,
regional culture, family size, household hobbies, and income all can play a role in whether and what
kind of vehicle is used by a household. Exhibit 3-24 shows that SUV and motorcycle ownership has
increased over the last 20 years, while automobile, van, and pickup truck ownership have declined.

The number and type of vehicles in U.S. households vary by region. Pickup trucks and motorcycles
are more prevalent in rural areas (28.7 percent vs. 12.1 percent and 4.3 percent vs. 3.0 percent,
respectively), while automobiles and SUVs are more common in urban areas (53.5 percent vs. 36.2
percent and 24.1 percent vs. 22.1 percent, respectively) (see Exhibit 3-25).

Exhibit 3-23 = Share of U.S. Households by Vehicle Count, 1969-2017
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Exhibit 3-24 = Vehicle Ownership Trends by Vehicle Type, 1995-2017
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Exhibit 3-25 = Vehicle Types, Rural vs. Urban, 2017
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Source: National Household Travel Survey.

Urbanicity

Not only does the distribution of vehicle type change by “urbanicity,” but so does the number of
household vehicles. Urbanicity is characterized by the Census Bureau based on factors such as
population, density, and land use. As population density increases, the percentage of households
with more vehicles tends to decrease. This trend has held true for the last five iterations of the
NHTS (see Exhibit 3-26). The percentage of households without vehicles increases with population
density, and then rises sharply in areas with more than 10,000 people per square mile, likely due to
higher density non-residential activity and the availability and practicality of more transportation
alternatives including walking, biking, and public transit.

Exhibit 3-26 = Households Without a Vehicle, by Population Density, 1990-2017
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Source: National Household Travel Survey.

Households living in areas with a population density greater than 10,000 people per square mile
consistently have higher household person trips across all vehicle ownership levels, also likely due to
the larger variety of mobility options and the close proximity of destinations (see Exhibit 3-27).
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Exhibit 3-27 = Annual Person Trips per Household, 2017
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Advanced Vehicle Technology Penetration

Despite the post-recession rise in new vehicle sales, vehicle owners are still keeping their vehicles
longer. The median age of the household vehicle fleet has been growing over the last 40 years.
The average U.S. vehicle is almost 4 years older than in 1977, with rural households holding their
vehicles longer than urban households. This pattern of vehicle ownership leads to a slow turnover
of the U.S. vehicle fleet and delays in penetration of safety and fuel-efficient technologies.

Petroleum-based products remained the predominant energy source for vehicles. About 2.4 percent
of the total vehicle fleet in urban households use hybrid, electric, or alternative fuels in 2017, while
95.3 and 2.4 percent used gas and diesel, respectively (see Exhibit 3-28). Rural households
reported even lower ownership rates of electric vehicles and higher ownership rates of diesel-run
vehicles (see Exhibit 3-29).

Exhibit 3-28 = Urban Household
Vehicle Fuel Type, 2017

Exhibit 3-29 = Rural Household
Vehicle Fuel Type, 2017
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Source: National Household Travel Survey. Source: National Household Travel Survey.

Vehicle Occupancy

According to 2017 NHTS data, the total mileage-weighted average vehicle occupancy is 1.67 (see
Exhibit 3-30). This varies by mode with vans at the top at 2.44 and motorcycles and pickup trucks
at the bottom with 1.20 and 1.49, respectively. The 18 percent increase (from 2.07 to 2.44) in the
average vehicle occupancy of vans likely reflects their increasing use as family cars and people
movers, and the overall 5 percent increase from 1995 to 2017 in average vehicle occupancy (AVO)
reflects how slow driving culture changes in the United States.



Examined by trip purpose, work trips are most likely to be single-occupant trips with AVO slightly
above 1, whereas social/recreational trips are most likely to have the highest humber of passengers
(see Exhibit 3-31). As with past years, 2017 NHTS mileage-weighted AVOs decreased compared
with their 1977 levels for all trip purposes. Within the past decade, AVO showed a decline only for
trips related to social/recreational purposes. All other trip-purpose AVOs either remained the same
or increased. This may be due to young adults acquiring licenses later in life, increased high-
occupancy vehicle/high occupancy toll (HOV/HOT) lanes, or reduced single-occupancy vehicle trips
due to online shopping/telework/technology-enabled trip alternatives.

Exhibit 3-30 © NPTS/NHTS Vehicle Occupancy by Vehicle Type, 1995-2017
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All 1.59 1.63 1.67 1.67

Source: National Household Travel Survey.
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Exhibit 3-31 © NPTS/NHTS Average Vehicle Occupancy by Trip Purpose, 1977-2017
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Source: National Household Travel Survey.
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Mobility and Access — Highways

Transportation infrastructure, such as highways,
bridges, bicyclist and pedestrian facilities, and
public transportation, provides lasting economic
benefits to the Nation and its citizens over
decades through improved mobility. Mobility
increases productivity through enhanced
employment opportunities, lower business costs,
and faster product deliveries, which are essential
drivers of business expansion and economic
growth. In addition, consumers benefit from the
increase in available product variety and the
convenience of product delivery.

In urban areas, congestion, along with the lack of
congestion-independent alternatives, is often the
biggest impediment to maintaining transportation
mobility. Despite past capacity expansions on
highways, the urban transportation system has had
difficulties keeping up with rising mobility demands
and thus congestion has worsened over time. This
deficiency in transportation capacity and reliability—
and underutilization of mechanisms to manage
highway demand, such as congestion pricing—has
adversely affected the American economy and
resulted in loss of time, fuel, and missed
opportunities.

Another critical component to mobility is system
access. Access to destinations refers to the ability
of people to reach employment destinations and
essential services, such as health care, education,
transit, and recreation, among others, through a
diverse transportation network. Accessibility refers
to the provision of facilities that are accessible to

KEY TAKEAWAYS

For the 52 largest metropolitan areas with
populations over 1 million, the Travel Time
Index (TTI) for Interstate highways averaged
1.34 in 2016, meaning that the average
peak-period trip took 34 percent longer than
the same trip under free-flow traffic
conditions.

For Interstate highways in the same
metropolitan areas, the Planning Time Index
(PTI) averaged 2.49 for Interstate highways
in 2016, meaning that ensuring on-time
arrival 95 percent of the time required
planning for 2.49 times the travel time under
free-flow traffic conditions.

Congestion is worse in large urban areas
with high population than it is in medium and

small urban areas.

The average speed on the Interstate
Highway System was 56.8 mph in 2016. The
average observed speed was 60.3 mph on
rural Interstate highways, and 53.8 mph on
urban Interstate highways.

Speed had the highest variability on urban
Interstates during morning peak hours.

Congestion grew persistently worse from
2006 to 2016. The average delay for an
individual commuter rose from 42 hours in
2006 to 53 hours in 2016. Total delay
reached 8.6 hillion hours and fuel waste
reached 3.3 billion gallons in 2016, leading to
a total cost of $171 billion.

and usable by individuals with mobility, visual, hearing, and other disabilities.

This section focusses on highway mobility and access issues relating to personal travel. Freight-
specific mobility issues are addressed in Part III. Information on operational performance of public

transit is presented later in this chapter.

Congestion

Congestion on highways and bridges occurs when traffic demand approaches or exceeds the available
capacity of the system. “Recurring” congestion refers to congestion routinely taking place at roughly
the same places and times. Although typically associated with peak traffic periods, recurring
congestion may extend beyond traditional peak traffic windows and create delays at other times of day.

“Nonrecurring” congestion refers to less predictable congestion occurring due to factors such as
accidents, construction, inclement weather, and surging demand associated with special events.
Such disruptions can take away part of the roadway from use and dramatically reduce the available



capacity and/or reliability of the entire transportation system. About half of total highway
congestion is recurring, and the other half nonrecurring.

No definition or measurement of exactly what constitutes congestion has been universally accepted.
Transportation professionals examine congestion from several perspectives, such as average delays
and variability. This report examines congestion through indicators of duration and severity,
including travel time indices, congestion hours, and planning time indices.

Congestion Measures

The National Performance Management Research Data Set (NPMRDS) is the Federal Highway
Administration’s (FHWA's) official data source for measuring congestion, and is provided monthly to
States and metropolitan planning organizations (MPOs) for their performance measurement
activities. (See the discussion of Transportation Performance Management in the Introduction to
Part I of this report.) The NPMRDS is a compilation of vehicle probe-based data on observed travel
times, date/time, direction, and location for freight, passenger, and other traffic. The data are
collected from a variety of sources, including mobile devices, connected autos, portable navigation
devices, GPS on commercial trucks, and sensors. The NPMRDS provides historical average travel
times in 5-minute intervals by traffic segment in both rural and urban areas on the National Highway
System, as well as over 25 key Canadian and Mexican border crossings. Using data from the
NPMRDS, FHWA produces quarterly Urban Congestion Reports that estimate mobility, congestion,
and reliability on Interstate highways and other limited-access highways in the 52 largest
metropolitan areas. (https://ops.fhwa.dot.gov/perf_measurement/ucr/index.htm).

Although the NPMRDS is a rich source of information on congestion, it has not existed long enough
to provide a 10-year time series. Data are available starting in 2012 for the Interstate highways and
starting in mid-2013 for roads functionally classified as “Other Freeway and Expressway.” (See
Chapter 1 for a description of functional classes.)

Different Methodologies in The Urban Congestion Reports and
the Urban Mobility Report

The Urban Congestion Reports and the Urban Mobility Report both report traffic system
performance indicators such as the TTI, congested hours, and the PTI, and use vehicle miles
traveled (VMT) as weights to aggregate values. However, these two reports differ in their data
coverage, definition of free-flow speed or peak hours, and estimation methodology, resulting in
different estimations and interpretations of the same congestion indicators.

In the Urban Congestion Reports based on NPMRDS, the peak period includes the a.m. peak
period (6 a.m. to 9 a.m.) and p.m. peak period (4 p.m. to 7 p.m.) on weekdays. For purposes
of computing free-flow speed, the off-peak period is defined as 9 a.m. to 4 p.m. and 7 p.m. to
10 p.m. on weekdays, as well as 6 a.m. to 10 p.m. on weekends. The free-flow speed is
calculated as the 85th percentile of off-peak speeds based on the previous 12 months of data.
The boundaries of the 52 metropolitan areas used in the Urban Congestion Reports are based
on metropolitan statistical areas with populations above 1,000,000 in 2010.

The 2019 Urban Mobility Report assigned peak hours as 6 a.m. to 10 a.m. and 3 p.m. to 7 p.m.
on weekdays. Free-flow travel speed is calculated during a set window of light traffic hours (for
example, 10 p.m. to 5 a.m.). Congestion occurs if traveling speed is below a congestion
threshold, usually defined as the lower value of either the free-flow speed or the speed limit
(65 mph on the freeways). The 2019 Urban Mobility Report includes data for 494 urbanized
areas (defined by the U.S. Census Bureau as an urban area of 50,000 or more people).
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