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A B S T R A C T

Providing safe, convenient places for walking and bicycling can reduce barriers to
participating in regular physical activity. We examined bicycle- and pedestrian-
related investments authorized by federal transportation legislation in 3,140
counties in the United States by region, population size and urbanization, social
and economic characteristics, and indicators of travel-related walking and bicycling.
From 1992 to 2004, states and counties implemented 10,012 bicycle- and
pedestrian-related projects representing $3.17 billion in federal expenditures. We
found disparities in implementation and system-building outcomes according to
population size and location and social and economic indicators. Counties
characterized by persistent poverty (odds ratio¼ 0.69, 95% confidence interval
0.53–0.91) or low educational status (odds ratio¼ 0.66, 95% confidence interval
0.52–0.84) were less likely to implement projects. Three key policy recommenda-
tions for improving public health outcomes are drawn from this research: Improved
data tracking, more explicit linkages between transportation projects and public
health, and improved planning assistance to underserved communities are all seen as
essential steps.

Journal of Public Health Policy (2009) 30, S38–S72.
doi:10.1057/jphp.2008.60

Keywords: transportation, active living, legislation, policy, bicycling,
pedestrian

Journal of Public Health Policy 2009, 30, S38–S72 r 2009 Palgrave Macmillan 0197-5897/09
www.palgrave-journals.com/jphp/



B A C K G R O U N D

Individuals participating in as little as 30 min of moderate-intensity
physical activity per day have decreased risk for numerous health
conditions (1,2). However, the US population is largely sedentary. In
2005, the prevalence of adults who engaged in moderate physical
activity ranged from 33% to 62% across states and territories in the
United States (3). Among adults meeting national recommendations
of 30 min or more of physical activity on 5 or more days per week,
walking was the most common type of activity (4). One approach to
increase population levels of physical activity is to encourage
walking and bicycling as part of daily travel (5,6). This suggests
the increasing importance of capitalizing on the synergy between
public health and transportation initiatives. Travel-related walking
and bicycling are associated with decreased adiposity (7,8) and
weight gain (9) and reductions in cardiovascular (10) and mortality
risks (11).

Travel-Related Walking and Bicycling in the United States

In 2001, approximately 9.5% of total trips in the United States were
accomplished via walking (8.7%) or bicycling (0.8%) (12), and since
1977 the proportion of vehicular trips has increased while the
proportion of walking trips has declined (13). In 2000, according
to the US Census, just 2.9% of the population walked and 0.4%
bicycled as their usual means of transportation to work (14), a
decline from 1960 when 9.9% of workers walked to their
workplaces (15). Recent analyses also suggest declines over time in
the proportion of children who walk or bicycle to school (from
40.7% in 1969 to 12.9% in 2001) (16). Internationally, there are
countries with much higher proportions of urban travel that is
accounted for by bicycling and walking (17), indicating a potential
for increases in utilitarian physical activity in the United States.

Improving Environments for Physical Activity Through Federal
Transportation Policy

In 1990, the US Department of Transportation adopted a new
national transportation strategy that sought to increase walking
and bicycling and encourage planners and engineers to accommodate
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the needs of pedestrians and bicyclists in designing transportation
infrastructure in urban and suburban areas (12). There is growing
scientific evidence that features of the built environment such as
sidewalks, accessible trails and parks, lighting, and traffic patterns
are associated with participation in activities such as walking
and bicycling (18,19). Providing safe, convenient places for walking
and bicycling can reduce barriers to using regular physical activity
for transport or leisure. The specific goals of the US Department
of Transportation strategy, later outlined in the 1994 National
Bicycling and Walking Study, were to double the percentage of total
trips made by bicycling and walking and to simultaneously reduce
by 10% the number of bicyclists and pedestrians killed or injured in
traffic crashes (12).

Transportation Funding Mechanisms

Although local and state funding sources are important, federal
transportation funding is an essential source of financial support for
creating, improving, and maintaining bicycle and pedestrian infra-
structure and facilities. In the United States, the federal Department
of Transportation provides substantial funding for all transportation-
related projects. The Federal Highway Administration is the lead
agency within the US Department of Transportation, overseeing
program administration and providing financial and technical
support to state and tribal governments that administer the programs
locally. The Federal Highway Administration budget for transporta-
tion comes primarily from fuel and motor vehicle excise taxes.
Approximately every 7 years, transportation bills are passed by the
US Congress to authorize the use of these funds for various Federal
Highway Administration programs. Although the Federal Highway
Administration was originally created to focus on roads and
highways, the passage of the Intermodal Surface Transportation
Efficiency Act (20) in 1991 marked a shift towards a multi-modal
approach to surface transportation by creating new objectives,
programs, and planning requirements for bicycle and pedestrian
activities. Following the Intermodal Surface Transportation
Efficiency Act, the Transportation Equity Act for the 21st Century
(21), enacted in 1998, authorized program funding for another
6 years. In 2005, the latest in the new generation of transportation
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bills, the Safe, Accountable, Flexible, Efficient Transportation Equity
Act: A Legacy for Users (22) was passed, authorizing transportation
funding through 2009 (23).

Bicycle and pedestrian improvements are eligible for funding
under several of the Federal Highway Administration programs
established in these transportation bills. The Surface Transportation
Program is the largest federal highway program, providing flexible
funding for multiple types of surface transportation projects (24).
The Transportation Enhancements program provides funding for
improvements in pedestrian and bicycle facilities, safety and
education programs, and preservation of abandoned rail trails
(i.e., for conversion to bicycle and pedestrian trails) (25). Other
sources of support include the Congestion Mitigation and Air
Quality Improvement Program (26), intended for geographical
areas that do not meet the National Ambient Air Quality Standards
(considered to be ‘‘non-attainment areas’’), or to former non-
attainment areas, and the Recreational Trails Program (27), a
smaller but prominent program for bicycle and pedestrian improve-
ments. These congressionally directed transportation programs are
administered by the US Department of Transportation. Additionally,
the Transportation Community and System Preservation Program
(28) and the High Priority Projects Program (29) are established
programs that allow members of Congress to earmark (i.e., directly
fund) projects they identify in a transportation bill.

After Congress appropriates money for each transportation
program, various program-specific formulas are used to apportion
the program monies among the states. Within the yearly con-
gressionally determined limit on each state’s apportionment, states
have considerable authority and flexibility to determine how to
distribute funding among these programs (30). State transportation
departments conduct short- and long-term planning activities and
work together with regional planning agencies and other stake-
holders to determine the state spending on specific transportation
projects. To be responsive to distinct regional transportation needs,
the Intermodal Surface Transportation Efficiency Act and its
successors both permitted and required metropolitan areas to
establish their own transportation goals and objectives through a
series of transportation plans developed by Metropolitan Planning
Organizations (31). In metropolitan areas, the Metropolitan Planning
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Organizations must work in partnership with state Departments
of Transportation to implement selected projects. Although
the majority of federal transportation funding (and state-derived
funding) is received and managed by state departments of
transportation, states use different strategies in apportioning funds
to sub-state regions, with some states distributing funding evenly
among counties and other states using various transportation
need-based formulas (32).

Although prior reports have documented federal investments at
the state level, there has been little attention to national patterns of
bicycle and pedestrian investments at local levels. In the following
exploratory analyses, we document implementation of projects
and identify patterns of investment in bicycling and pedestrian
programming and facilities in US counties according to region,
population size and urbanization, social and economic factors,
and indicators related to travel-related walking and bicycling. We
then use these findings as the basis for several policy and research
recommendations.

M E T H O D S

Measures

Federal expenditures on bicycle and pedestrian projects

We obtained data on federal obligations (i.e., funding) for bicycle-
and pedestrian-focused projects by year for each state between 1990
and 2004, corresponding to the period just before the enactment of
the Intermodal Surface Transportation Efficiency Act (December
1991) through the conclusion of funding authorized by the
Transportation Equity Act for the 21st Century. (Funding obligated
via the Safe, Accountable, Flexible, Efficient Transportation Equity
Act: A Legacy for Users, the current transportation legislation, is not
included in this analysis.) These data, from the Fiscal Management
Information System of the Federal Highway Administration, include
funding changes to projects (i.e., increases or decreases) that
occurred through October 2006. Amount in dollars of funding
obligation is reported in the year of spending, over the course of the
project, and does not include adjustment for inflation. Fiscal
Management Information System data identify projects according
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to type (i.e., bicycle/pedestrian facilities or infrastructure, safety/
education projects, and preservation of abandoned rail corridors), year
of initiation, county and state of implementation, funding program
(e.g., Congestion Mitigation and Air Quality Improvement Program,
Surface Transportation Program, Transportation Enhancements),
and legislative source (e.g., the Intermodal Surface Transportation
Efficiency Act, the Transportation Equity Act for the 21st Century).
A small percentage of funding (5.7%) was implemented in statewide
or multi-county projects. The Fiscal Management Information System
is the only source of data on federal expenditures for bicycle and
pedestrian improvements covering all federal transportation programs.
However, the Fiscal Management Information System only tracks
federal expenditures, not the total amount spent on projects, and relies
on states to identify bicycle and pedestrian projects.

Primary Study Outcome Variables

Past research has indicated that the micro-level site design
characteristics of a community, including connected pedestrian
systems (i.e., system building), play a role in non-motorized, or
active, transportation use (i.e., walking or bicycling) (33). Although
potentially preferable, obtaining data on local specific design
features of non-motorized transportation systems was not feasible,
given the national scope of this study. However, our analysis used
four separate but related outcome measures of federal policy
implementation: (1) whether the pedestrian- or bicycle-related
project was implemented in a given county during the study period
(dichotomous (yes/no) outcome), (2) funding per capita, (3) the total
number of projects undertaken per county, and (4) the number of
years when projects were initiated per county during the study
period. For analysis, per capita funding obligation and the numbers
of years and numbers of projects implemented were log transformed
to correct for their positively skewed, non-normal distributions.

Other Study Measures

Urban, rural, and regional identification

To characterize counties, we used the 2003 Urban Influence Codes
from the US Department of Agriculture, Economic Research Service
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(34). The urban influence codes characterize counties according to
population size, urbanization, and access to larger economies.
Researchers aggregated 12 Urban Influence Codes into four
‘‘county-types’’: (1) large metropolitan areas: counties with at least
1 million residents, (2) small metropolitan areas: counties with fewer
than 1 million residents, (3) micropolitan areas: non-metropolitan
counties with an urban cluster of at least 10,000 residents, and (4)
non-core areas: non-metropolitan counties without an urban cluster
of 10,000 residents. Researchers posited that investment would
differ systematically by county type due to several functional factors
(e.g., land access, new development patterns) and thus should
be accounted for in examining other study covariates of interest
to improve practical interpretation of findings for policy. These
counties were also classified by US Census regions (i.e., North-
eastern, Central, Southern, and Western), in order to examine
regional variability in implementation.

Social and Economic Indicators

We used existing social and economic measures (i.e., 2004 Typology
Codes) available from the US Department of Agriculture, Economic
Research Service (35). For analysis, we selected two social and
economic indicators representing components of access to human
and economic capital: (1) low education: counties where 25% or
more of residents 25–64 years of age had neither a high school
diploma nor a General Educational Development credential (high
school diploma equivalent achieved by passing a series of General
Educational Development tests) in 2000, and (2) persistent poverty:
counties where 20% or more of residents were poor as measured by
the census in 1970, 1980, 1990, and 2000. These variables were
included as dichotomous indicators in statistical models.

Transportation Mode Indicators

We obtained county-level US Census data for 2000 from GeoLytics
Inc. (36) and the 2004 county boundaries from ESRI (37). Owing to
small differences in county designations, we created a single data set
with 3,140 counties in order to best match data from these multiple
sources. We calculated three county-level factors related to physically
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active travel modes using US Census 2000: (1) proportion of
households with no vehicle, (2) proportion of households with two
or more vehicles (selected to represent both ends of the spectrum
of household car dependence), and (3) the proportion of employed
persons whose mode of journey to work includes walking, bicycling,
or public transportation (representing use of alternative transporta-
tion modes other than a private car). Although not specifically a non-
motorized form of transportation itself, use of public transportation
often entails walking (38).

Analysis

We first examined distributions of bicycle and pedestrian project
implementation by year, by program type (e.g., Transportation
Enhancements, Congestion Mitigation and Air Quality Improvement
Program), by funding legislation (e.g., the Intermodal Surface
Transportation Efficiency Act, the Transportation Equity Act for
the 21st Century), and across states; regions; county types; and
social, economic, and travel-related county characteristics.

We calculated ANOVA F statistics as well as chi-squares from the
Kruskal–Wallis test to test for overall differences in outcomes by
county type. Then, using SAS version 9.2 PROC MIXED and PROC
GLIMMIX (39), we calculated two-level logistic or linear regression
models, depending on the outcome, that accounted for clustering of
counties within given states. Regression models predicting the log
odds of having implemented a bicycle or pedestrian project during
the study period were estimated initially with indicators for county
type, then separately with other study covariates. This analysis series
included all 3,140 counties. Next, we estimated regression models
predicting the remaining three outcomes (i.e., per capita obligated
funds, number of projects, and number of years at least one project
was implemented) among those 1,938 counties that had implemen-
ted at least one project.

In each case, the two-level model (i.e., counties nested within
states) is a random-intercept model that uses the data to estimate the
variance in the outcome across states. The intercept parameter is
assumed to randomly vary at the state level, allowing for differing
average state funding input. The effects of the other county-level
covariates are considered ‘‘fixed effects,’’ whose effect on a given
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outcome is constant for the specific county characteristic (e.g., large
metropolitan, small metropolitan, micropolitan, and non-core) (40).
We estimated statistical models with each social and economic
indicator and transportation indicators separately, controlling for
county type.

R E S U LT S

Overall Implementation

Between 1992 and 2004, $3.17 billion in federal transportation
funding was obligated to states and local communities to implement
10,012 projects including improvements to facilities for bicyclists
and pedestrians, preservation of abandoned railway corridors, and
bicycle and pedestrian safety and education programs. The number
of bicycle and pedestrian projects identified in the Fiscal Manage-
ment Information System increased upon enactment of the Inter-
modal Surface Transportation Efficiency Act in December 1991. By
1993, the number of bicycle and pedestrian projects with obligated
funding was twice that of the three prior years combined. The level
of yearly funding and the numbers of projects funded in a given year
are correlated and fluctuate with the life-course of the federal
legislation. Obligated federal funding peaked in 2002, with just over
$450 million allocated to bicycle and pedestrian projects, after
starting with approximately $38 million in 1992 (Figure 1).

Approximately 94% of projects were facility-related projects,
such as replacing or adding sidewalks or installing bicycle storage
facilities. Of total projects, 4% were related to preservation of
abandoned railways and 2% were safety and education programs for
bicyclists and pedestrians. The majority of projects (56%) were
funded under the Transportation Equity Act for the 21st Century.
The total number of projects implemented differed by program type
(73% Transportation Enhancements, 8% Surface Transportation
Program, 7% Congestion Mitigation and Air Quality Improvement
Program, 4% Recreational Trails Program, o1% through the
Transportation Community and System Preservation Program and
the High Priority Projects Program, respectively, and 6% through
other programs). Annual per capita expenditures across states varied
and are presented in Figure 2.
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Figure 1
Yearly percentages of total bicycle- and pedestrian-related projects and federal funding

obligations implemented between 1990 and 2004, Fiscal Management Information System
1990–2004 ISTEA, Intermodal Surface Transportation Efficiency Act; STEA-2003, Surface

Transportation Extension Act-2003; TEA-21, Transportation Act for the 21st century

Figure 2
Average annual per capita US federal funding obligations for bicycle and pedestrian projects by

state, Fiscal Management Information System 1992–2004
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County-Specific Implementation

Overall, 1,938 or 61.7% of US counties had one or more bicycle- or
pedestrian-related project(s). The overall median project cost was
$179,850. Table 1 depicts the county-level medians, means, and
standard deviations for the implementation outcomes, overall and by
county type. Among counties implementing bicycle and pedestrian
projects, large metropolitan counties received lower average annual
per capita funding obligations than other county types but had the
highest median average project cost ($320,905).

County Characteristics Associated with Bicycle and Pedestrian
Project Implementation

The likelihood of having a project in a county differed by county
type, with micropolitan and non-core counties being less likely to
have a project than large metropolitan counties (Table 2). Compared
with the Northeast, counties in the Southern and Central regions of
the United States were less likely to implement a project, independent
of county typology. In separate models, counties characterized by
low educational attainment and persistent poverty of residents were
significantly less likely than counties without these characteristics to
have implemented projects, independent of county typology. Among
transportation mode indicators, increased percentage of households
with two or more cars was associated with a decreased likelihood of
having implemented a bicycle- or pedestrian-related project during
the study period. Both the proportion of households with no car and
the proportion of workers walking, bicycling, or taking public transit
to work were not significantly associated with the likelihood of
implementing a project.

Per Capita Funding Obligation

Among the 1,938 counties implementing at least one bicycle or
pedestrian project, per capita funding obligation differed signifi-
cantly by county type and by region (Table 3). Per capita funding
obligations were significantly higher in small metropolitan, micro-
politan, and non-core counties compared with large metropolitan
counties. Independent of county type, location in the Western region
was positively associated with per capita funding obligations when
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Table 1: Descriptive statistics on implementation and system building outcomes among those counties that implemented bicycle
and pedestrian projects, n=1,938 counties in 50 states and the district of Columbia, Fiscal Management Information System 1992–
2004

County type All US
counties

Counties with
project

Overall study
period (1992–2004)

n % n % Median Mean SD

Large metropolitan
county

413 13.2 315 76.3 Average annual per capita
obligation*

$0.62 $1.10 $2.40

Average annual total obligated
funding in countyw

$104,922 $307,441 $471,325

Number of projects in each
countyz

4.0 8.9 11.9

Count of years funding obligated
by county}

3.0 4.1 3.0

Average cost per projectz $320,905 $437,931 $589,055

Small metropolitan
county

676 21.5 521 77.1 Average annual per capita
obligation

$0.88 $1.31 $1.71

Average annual total obligated
funding in county

$84,763 $156,323 $216,212

Number of projects in each county 4.0 7.0 7.7
Count of years funding obligated
by county

3.0 3.9 2.6

Average cost per project $211,289 $325,089 $385,660

C
R

A
D

O
C

K
E

T
A

L
.

T
R

A
N

S
P

O
R

T
A

T
IO

N
P

O
L

IC
Y

A
N

D
A

C
T

IV
E

L
IV

IN
G

S
4
9



Table 1 (continued)

County type All US
counties

Counties with
project

Overall study
period (1992–2004)

n % n % Median Mean SD

Micropolitan
county

675 21.5 459 68.0 Average annual per capita
obligation

$0.80 $1.70 $3.57

Average annual total obligated
funding in county

$32,855 $63,551 $102,321

Number of projects in each county 2.0 3.6 3.9
Count of years funding obligated
by county

2.0 2.6 1.9

Average cost per project $169,584 $251,573 $300,002

Non-core county 1,376 43.8 643 46.7 Average annual per capita
obligation

$1.41 $3.13 $9.45

Average annual total obligated
funding in county

$18,746 $33,990 $65,117

Number of projects in each county 2.0 2.4 2.1
Count of years funding obligated
by county

1.0 1.9 1.3

Average cost per project $127,024 $196,238 $416,033

J
O

U
R

N
A

L
O

F
P

U
B

L
IC

H
E

A
L

T
H

P
O

L
IC

Y
.

V
O

L
.

3
0

,
N

O
.

S1
S
5
0



Table 1 (continued)

County type All US
counties

Counties with
project

Overall study
period (1992–2004)

n % n % Median Mean SD

Overall 3,140 100 1,938 61.7 Average annual per capita
obligation

$0.97 $1.97 $5.92

Average annual total obligated
funding in county

$36,916 $118,325 $248,432

Number of projects in each county 2.0 5.0 7.1
Count of years funding obligated
by county

2.0 3.0 2.4

Average cost per project $179,850 $283,267 $426,541

SD, standard deviation.

*ANOVA F test: F3,1,934=13.2, Po0.0001; Kruskal–Wallis test: w2=112.4, d.f.=3, Po0.0001; Significant variability in average annual per capita

obligation by county type.
wANOVA F test: F3,1,934=114.0, Po0.0001; Kruskal–Wallis test: w2=411.1, d.f.=3, Po0.0001; Significant variability in average annual total

obligated funding by county type.
zANOVA F test: F3,1,934=92.2, Po0.0001; Kruskal–Wallis test: w2=276.7, d.f.=3, Po0.0001; Significant variability in number of projects in each

county by county type.
}ANOVA F test: F3,1,934=114.9, Po0.0001; Kruskal–Wallis test: w2=274.3, d.f.=3, Po0.0001; Significant variability in count of years funding

obligated by county type.
zANOVA F test: F3,1,934=26.2, Po0.0001; Kruskal–Wallis test: w2=209.6, d.f.=3, Po0.0001; Significant variability in average project cost by

county type.
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Table 2: Odds ratio (OR) and 95% confidence intervals (95% CI) from logistic regression predicting the likelihood of bicycle and
pedestrian project implementation, n=3,140, Fiscal Management Information System 1992–2004

County type and region Social and economic Transportation

Variable OR 95% CI Variable OR 95% CI Variable OR 95% CI

Large metro
county

1.00 Referent Large metro
county

1.00 Referent Large metro
county

1.00 Referent

Small metro
county

0.94 (0.68–1.29) Small metro
county

0.95 (0.69–1.30) Small metro
county

0.93 (0.68–1.28)

Micropolitan
county

0.59 (0.43–0.80) Micropolitan
county

0.61 (0.45–0.84) Micropolitan
county

0.58 (0.42–0.80)

Non-core
county

0.23 (0.17–0.31) Non-core
county

0.25 (0.18–0.33) Non-core
county

0.23 (0.17–0.30)

Non-persistent
poverty county

1.00 Referent % Households
with 0 cars*

1.01 (0.99–1.04)

Persistent
poverty county

0.69 (0.53–0.91)

Large metro
county

1.00 Referent Large metro
county

1.00 Referent Large metro
county

1.00 Referent

Small metro
county

0.95 (0.69–1.30) Small metro
county

0.96 (0.70–1.32) Small metro
county

0.84 (0.61–1.16)

Micropolitan
county

0.60 (0.44–0.81) Micropolitan
county

0.64 (0.46–0.87) Micropolitan
county

0.49 (0.36–0.68)

Non-core
county

0.23 (0.18–0.31) Non-core
county

0.19 (0.14–0.26)
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Table 2 (continued)

County type and region Social and economic Transportation

Variable OR 95% CI Variable OR 95% CI Variable OR 95% CI

Northeast
region

1.00 Referent Non-core
county

0.26 (0.19–0.34) % Households
with 2+ cars*

0.96 (0.95–0.98)

Central region 0.19 (0.07–0.50) Non-low
education
county

1.00 Referent

Southern region 0.21 (0.08–0.53) Low education
county

0.66 (0.52–0.84)

Western region 0.49 (0.18–1.33)

Large metro
county

1.00 Referent

Small metro
county

0.95 (0.69–1.31)

Micropolitan
county

0.60 (0.44–0.82)

Non-core
county

0.23 (0.17–0.31)

% Bicycle/walk/
transit*

1.02 (1.00–1.05)

*Effect of continuous variables are assessed as one unit offsets from the mean.

Persistent poverty county – 20% or more of residents were poor as measured by 1970, 1980, 1990, and 2000 census.

Low education county – 25% or more of adult residents had neither a high school diploma nor a GED in 2000.
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Table 3: Parameter estimates and standard errors (SE) for models predicting (log) of per capita funding obligations at the county
level among counties with one or more projects (n=1,938), Fiscal Management Information System 1992–2004

County type and region Social and economic Transportation

(Log) per capita funding obligation

Variable Estimate SE Pr>|t| Variable Estimate SE Pr>|t| Variable Estimate SE Pr>|t|

Intercept 2.40 0.10 o0.0001 Intercept 2.40 0.10 o0.0001 Intercept 2.46 0.11 o0.0001

Small

metro

county

0.27 0.07 0.0001 Small

metro county

0.27 0.07 0.0001 Small

metro county

0.27 0.07 0.0001

Micropolitan

county

0.19 0.07 0.0102 Micropolitan

county

0.19 0.07 0.0102 Micropolitan

county

0.19 0.07 0.0103

Non-core county 0.53 0.07 o0.0001 Non-core county 0.53 0.07 o0.0001 Non-core

county

0.53 0.07 o0.0001

Persistent

poverty county

�0.01 0.08 0.8821 % House

holds with

0 cars

�0.01 0.01 0.1184

Intercept 2.37 0.20 o0.0001 Intercept 2.39 0.10 o0.0001 Intercept 2.27 0.22 o0.0001

Small metro

county

0.27 0.07 0.0002 Small metro

county

0.28 0.07 o0.0001 Small metro

county

0.28 0.07 0.0001

Micropolitan

county

0.18 0.07 0.0137 Micropolitan

county

0.21 0.07 0.0037 Micropolitan

county

0.19 0.07 0.0089

Non-core

county

0.52 0.07 o0.0001 Non-core county 0.57 0.07 o0.0001 Non-core

county

0.53 0.07 o0.0001
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Table 3 (continued)

County type and region Social and economic Transportation

(Log) per capita funding obligation

Variable Estimate SE Pr>|t| Variable Estimate SE Pr>|t| Variable Estimate SE Pr>|t|

Central

region

0.01 0.25 0.9534 Low

education county

�0.17 0.07 0.0139 % House

holds with

2+ cars

0.00 0.00 0.5243

Southern

region

�0.32 0.23 0.176

Western

region

0.52 0.25 0.0414

Intercept 2.30 0.10 o0.0001

Small metro

county

0.30 0.07 o0.0001

Micropolitan

county

0.21 0.07 0.0041

Non-core

county

0.54 0.07 o0.0001

% Bicycle/

walk/transit

0.01 0.00 0.0065

Reference category is the large metropolitan county.

Persistent poverty county – 20% or more of residents were poor as measured by 1970, 1980, 1990, and 2000 census.
Low education county – 25% or more of adult residents had neither a high school diploma nor a GED in 2000.
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compared with the Northeast region (referent category). Counties
characterized by low levels of population educational attainment
were associated with lower levels of per capita funding compared
with counties with residents achieving higher levels of education,
independent of county type. Additionally, the proportion of
employed county residents that commute to work via bicycle,
walking, or public transit was directly associated with higher per
capita funding.

Bicycle and Pedestrian Transportation Project Investment

Tables 4 and 5 indicate that both micropolitan (non-metropolitan
counties with an urban cluster of at least 10,000 residents) and non-
core (non-metropolitan counties without an urban cluster of 10,000
residents) counties are associated with lower levels of bicycle and
pedestrian infrastructure and program investments compared with
their metropolitan counterparts, as measured by the natural log
number of projects initiated and the number of years that new
projects were funded. Counties in the Southern region implemented
fewer projects and had fewer years of new investments during the
project period compared with counties in the Northeast region.
Similarly, counties characterized by low educational attainment of
residents implemented fewer projects and had fewer years of new
project implementation relative to their counterparts with higher
educational status of county residents. The proportion of households
with no car access was positively associated with both the number of
years of new project initiation and the number of projects funded
during the study period. The proportion of households with access to
two or more cars in a county was inversely associated with project
implementation indicators. The proportion of county workers
commuting via walking, bicycling, or public transit was positively
associated with both the numbers of projects implemented and the
number of years in which new bicycle and pedestrian projects were
initiated.

D I S C U S S I O N

Federal transportation funding has been an important source of
financial support for creating, improving, and maintaining bicycle
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Table 4: Parameter estimates and standard errors (SE) for models predicting (log) of number of years funding obligated in the
county among counties with one or more projects (n=1,938), Fiscal Management Information System 1992–2004

County type and region Social and economic Transportation

(Log) number of years funding obligated

Variable Estimate SE Pr>|t| Variable Estimate SE Pr>|t| Variable Estimate SE Pr>|t|

Intercept 1.57 0.05 o0.0001 Intercept 1.57 0.05 o0.0001 Intercept 1.52 0.05 o0.0001

Small

metro county

�0.05 0.03 0.1265 Small

metro county

�0.05 0.03 0.1268 Small metro

county

�0.05 0.03 0.1446

Micropolitan

county

�0.37 0.03 o0.0001 Micropolitan

county

�0.37 0.03 o0.0001 Micropolitan

county

�0.37 0.03 o0.0001

Non-core county �0.55 0.03 o0.0001 Non-core

county

�0.55 0.03 o0.0001 Non-core

county

�0.56 0.03 o0.0001

Persistent

poverty

county

0.00 0.04 0.975 % with 0 cars 0.01 0.00 0.0097

Intercept 1.68 0.09 o0.0001 Intercept 1.56 0.05 o0.0001 Intercept 2.29 0.10 o0.0001

Small metro

county

�0.05 0.03 0.1346 Small

metro county

�0.04 0.03 0.1831 Small metro

county

�0.07 0.03 0.0303

Micropolitan

county

�0.37 0.03 o0.0001 Micropolitan

county

�0.36 0.03 o0.0001 Micropolitan

county

�0.40 0.03 o0.0001

Non-core county �0.55 0.03 o0.0001 Non-core

county

�0.53 0.03 o0.0001 Non-core

county

�0.58 0.03 o0.0001
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Table 4 (continued)

County type and region Social and economic Transportation

(Log) number of years funding obligated

Variable Estimate SE Pr>|t| Variable Estimate SE Pr>|t| Variable Estimate SE Pr>|t|

Central

region

�0.18 0.11 0.1146 Low

education

county

�0.10 0.03 0.0016 % with

2+ cars

�0.01 0.00 o0.0001

Southern

region

�0.26 0.11 0.0197

Western

region

0.04 0.11 0.7505

Intercept 1.52 0.05 o0.0001

Small

metro county

�0.04 0.03 0.2638

Micropolitan

county

�0.36 0.03 o0.0001

Non-core

county

�0.55 0.03 o0.0001

% Bicycle/

walk/transit

0.01 0.00 0.0012

Reference category is the large metropolitan county.

Persistent poverty county – 20% or more of residents were poor as measured by 1970, 1980, 1990, and 2000 census.

Low education county – 25% or more of adult residents had neither a high school diploma nor a GED in 2000.
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Table 5: Parameter estimates and standard errors (SE) for models predicting (log) number of projects implemented at the county
level among counties with one or more projects (n=1,938), Fiscal Management Information System 1992–2004

County type and region Social and economic Transportation

(Log) number of projects implemented

Variable Estimate SE Pr>|t| Variable Estimate SE Pr>|t| Variable Estimate SE Pr>|t|

Intercept 1.99 0.07 o0.0001 Intercept 1.99 0.07 o0.0001 Intercept 1.90 0.08 o0.0001

Small metro

county

�0.13 0.04 0.0041 Small metro

county

�0.13 0.04 0.004 Small metro

county

�0.12 0.04 0.0054

Micropolitan

county

�0.62 0.05 o0.0001 Micropolitan

county

�0.62 0.05 o0.0001 Micropolitan

county

�0.62 0.05 o0.0001

Non-core

county

�0.85 0.04 o0.0001 Non-core

county

�0.85 0.05 o0.0001 Non-core

county

�0.86 0.04 o0.0001

Persistent

poverty

county

0.02 0.05 0.6856 % with

0 cars

0.01 0.00 0.0004

Intercept 2.17 0.14 o0.0001 Intercept 1.99 0.07 o0.0001 Intercept 3.18 0.14 o0.0001

Small metro

county

�0.13 0.04 0.0045 Small

metro

county

�0.12 0.04 0.0067 Small metro

county

�0.16 0.04 0.0003

Micropolitan

county

�0.62 0.05 o0.0001 Micropolitan

county

�0.60 0.05 o0.0001 Micropolitan

county

�0.66 0.05 o0.0001

Non-core

county

�0.85 0.04 o0.0001 Non-core

county

�0.83 0.05 o0.0001 Non-core

county

�0.89 0.04 o0.0001
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Table 5 (continued)

County type and region Social and economic Transportation

(Log) number of projects implemented

Variable Estimate SE Pr>|t| Variable Estimate SE Pr>|t| Variable Estimate SE Pr>|t|

Central

region

�0.29 0.18 0.1051 Low educa-

tion county

�0.11 0.04 0.0134 % with

2+ cars

�0.02 0.00 o0.0001

Southern

region

�0.41 0.17 0.0181

Western

region

0.06 0.18 0.7189

Intercept 1.91 0.07 o0.0001

Small metro

county

�0.11 0.04 0.0168

Micropolitan

county

�0.60 0.05 o0.0001

Non-core

county

�0.84 0.04 o0.0001

% Bicycle/

walk/transit

0.01 0.00 0.0002

Reference category is the large metropolitan county.

Persistent poverty county – 20% or more of residents were poor as measured by 1970, 1980, 1990, and 2000 census.
Low education county – 25% or more of adult residents had neither a high school diploma nor a GED in 2000.
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and pedestrian infrastructure in the United States. Between 1992 and
2004, over 10,000 bicycle- and pedestrian-focused projects repre-
senting $3.17 billion in federal expenditures were implemented
through multiple federal funding programs. These substantial
investments represent an important step toward achieving the
Federal Highway Administration goals of doubling the proportion
of walking and bicycling trips, while simultaneously decreasing
pedestrian and bicycling injuries and fatalities (12). However,
implementation of projects serving pedestrians and bicyclists was
not uniform.

Our study findings highlight significant disparities in implement-
ation outcomes associated with social and economic factors.
Bicycle and pedestrian projects were less likely to have been
implemented in counties characterized by persistent poverty and
lower educational attainment. Additionally, among only those
counties that implemented a project, low educational attainment
of adult residents was associated with lower levels of per capita
funding and new project initiation. These funding equity considera-
tions are significant, given the important public costs and
public health disparities associated with poor air quality (41);
pedestrian and bicyclist injuries (42); and physical inactivity (43) and
its related health conditions such as obesity (43), diabetes (44),
and cardiovascular disease (45). These poor public health out-
comes are more likely in areas characterized by socioeconomic
disadvantage (46,47).

Levels of implementation differed by county types. Non-metro-
politan areas (i.e., micropolitan and non-core counties) were less
likely to have implemented any bicycle or pedestrian project, and
had fewer projects initiated and fewer years of new project initiation
than larger metropolitan areas. The lower likelihood of making any
investment in non-motorized transportation infrastructure in non-
metro areas may be partly a result of dispersed land use patterns that
could make non-motorized transportation projects more difficult
to justify as a purely transportation-focused project in accordance
with local demand and Federal Highway Administration program
guidance. Bicycle and pedestrian projects are clearly suitable and
cost effective for transportation in areas with higher population and
destination densities. However, in comparing counties with imple-
mented projects, per capita funding was higher in non-metro
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counties than in larger metropolitan counties, reflecting what may be
an underinvestment in metropolitan areas where travel-related
walking and bicycling is most feasible due to destination, population,
and street network density (i.e., density of points of intersection
among neighboring streets).

Although federal funding has helped to dramatically increase the
number of bicycle–pedestrian projects nationwide, the extent of
funding does not match estimates of non-motorized user demand.
Although trips taken on foot or via bicycle represent a small share of
overall total miles traveled, they represent a large share of overall
trips taken. With as little as 1.5% of all federal transportation
funding potentially spent on projects for bicyclists and pedestrians
(48) and 9.4% of all trips made via non-motorized modes of
transportation nationally (12), the overall level of funding is out of
balance with the proportion of non-motorized trips. Furthermore,
bicyclists and pedestrians represent some 12.3% of all traffic
fatalities (12). Although the focus of this study was not on
public health per se, the findings do have potential implications
for public health policy and practice – and a call for greater
cooperation and coordination between public health and transporta-
tion .disciplines. During implementation of the Intermodal Surface
Transportation Efficiency Act and the Transportation Equity
Act for the 21st Century, the year 2002 saw the largest flow of
public funding for bicycle and pedestrian projects ($450 million).
However, this expenditure is dwarfed by the estimated annual
direct medical costs associated with physical inactivity ($24 billion)
and obesity ($70 billion). Together these medical costs account for
9.4% of US health care expenditures (43), a level of spending
that recent analysis suggests potentially could be reduced if the US
population were to become more physically active in their daily
commutes (49).

Future Directions for Research

To our knowledge, this is the first study to document the overall
patterns of federal funding for pedestrian and bicycle improvements
and examine factors related to the level of funding at the local,
county level. Although the Federal Highway Administration has
standard practices for reporting project information, including a

J O UR N A L O F P U BL IC H E A LTH P O LI C Y . V O L. 30, N O. S1S62



system that details the format and specification of data entry
completed by states, there is the potential for variability in how
program personnel in each state code and enter project data.
Additionally, reporting specifications (e.g., criteria by which a
project is coded separately as a bicycle or pedestrian project) may
have changed over the study period. Counties may differ in their
eligibility for funding via specific federal funding programs (e.g.,
only counties within current or prior National Ambient Air
Quality non-attainment areas are eligible for Congestion Mitigation
and Air Quality Improvement Program funds). We do not account
for county-level program eligibility differences in this analysis.
Furthermore, we do not know how well our county-level indicators
of bicycle and pedestrian facility and program implementation
relate to the level of local adequacy, connectivity (i.e., directness
and density of connections in street and sidewalk system that enable
walking and bicycling), and availability of pedestrian and bicycle
systems, factors that enable local travel by foot or by bicycle.
Bicycling and walking occur at a sub-county level; thus further
analysis at lower levels of aggregation, preferably using direct
performance measures (e.g., non-motorized modal split), would
better inform us regarding the effect of federal investments in
bicycling and pedestrian infrastructure on increasing rates of travel-
related walking and bicycling. Further study could examine
the effects of these limitations and enhance knowledge in this
research area.

Several factors may have contributed to an underestimation of
federal bicycle and pedestrian funding. Although data for individual
projects represent the most up-to-date information available, they
are point-in-time estimates and are subject to revision. Federal
obligations reported have not been adjusted for inflation, resulting in
a discounting of the costs of projects whose funding was primarily
obligated during early years of study compared with later or multi-
year projects. In the Fiscal Management Information System,
projects are identified only by year of initial obligation. Also, we
may have underestimated implementation of bicycle and pedestrian
projects when they were smaller components of a larger motorized
transportation project, or projects within programs (e.g., Recrea-
tional Trails Program) that typically classify projects as motorized
despite both motorized and non-motorized use. Certain costs may
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differ systematically by county type (e.g., higher costs of land
acquisition in metropolitan counties) or region (e.g., more need
for routine maintenance in areas with more extreme weather
conditions). The Fiscal Management Information System data only
track federal expenditures and not the total amount spent on
projects that may include contributions from states (e.g., local
match). Other sources of funding for bicycle and pedestrian projects
(e.g., matching state or local–added funding) can vary locally, were
not available in the Fiscal Management Information System data,
and are not accounted for in this study. (While these are suggestions
for future study, we can use the current study findings to inform
policy development.)

Implications for Transportation and Policy

Upon passage of the Intermodal Surface Transportation Efficiency
Act, both the number of projects implemented and the funding
obligated to bicycle and pedestrian improvements increased drama-
tically and continued to build under subsequent Transportation
Equity Act for the 21st Century legislation. Policy makers have
already begun to debate the content of the next generation of federal
transportation legislation that will fund US states and counties after
2009. This critical juncture presents the opportunity to expand the
use of transportation funding for activities that promote public
health, by supporting state and local community efforts to use
federal funding for projects that will make routine walking and
bicycling easier and more viable forms of transportation, particularly
in metropolitan areas.

With the Intermodal Surface Transportation Efficiency Act,
Congress showed support for regional planning and implementation,
shifting more responsibility for transportation planning and provi-
sion in urban areas from the state departments of transportation to
Metropolitan Planning Organizations, which are local regional
planning agencies (50). Many Metropolitan Planning Organizations
have qualities and capacities (i.e., staff competence and credibility,
leadership, level of diverse public involvement) that contribute to
their success in planning and implementing projects (50), potentially
increasing the likelihood of bicycle and pedestrian project imple-
mentation in urban (vs. non-urban) areas. However, regional
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transportation investment decisions are often based on cost–
benefit considerations that subsequently shape local environments
(51). Metropolitan Planning Organizations and local governments
likely have many competing transportation projects and local
decision makers might decide it is in a region’s interest to devote
less to bicycling and pedestrian improvements and more to other
areas (e.g., transit or roadway improvements), given local transpor-
tation needs and circumstances (e.g., congestion, air quality).
Potentially, counties not covered by a Metropolitan Planning
Organization, or those counties with limited economic resources,
may lack the institutional capacity or staffing support necessary
to plan and implement bicycle and pedestrian projects or even
the matching funds required to access federal funds via these
transportation programs.

To address the documented social and economic disparities in
implementation of programs and facilities that support bicycling and
walking, a targeted strategy to provide improved bicycle and
pedestrian planning and implementation capacity at the local,
community, or regional planning level may be needed in areas that
have been less successful in implementing projects that support
travel-related walking and bicycling (i.e., low education, persistent
poverty areas). Sharing of best practices for promoting travel-related
walking and bicycling solutions among regional planning agencies
may assist in increasing planning and implementation capacity for
bicycle and pedestrian projects. Streamlining application processes
and lowering match requirements may also be necessary policy
strategies to promote investments in underserved areas (i.e., areas
lacking prior investment in bicycle and pedestrian transportation
infrastructure).

As the US Department of Transportation works to meet their two
goals of increasing the proportion of non-motorized trips while
simultaneously increasing safety, Federal Highway Administration
guidance to states and local planning agencies may need to promote
and monitor implementation of local investments in bicycling and
pedestrian infrastructure. In those counties with bicycle and
pedestrian projects, the proportion of a county’s employed residents
that walked, bicycled, or took public transit to work was positively
associated with per capita funding for bicycling and pedestrian
improvements, the number of projects implemented, and the number
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of years that projects were undertaken. Promoting bicycling and
pedestrian investments may benefit from a strategy that explicitly
recognizes the important role transportation plays in promoting
public health (e.g., improved air quality, promoting physical
activity). For example, transportation cost–benefit modeling might
be expanded through the use of new public health cost–benefit
models to explicitly address a project’s potential public health
impacts, and public health costs could be directly imputed in a cost–
benefit analysis, thus ensuring that public health considerations are
weighed against other factors (e.g., economic productivity from
expanded roadway size). Research into the applicability of expand-
ing transportation cost–benefit models in this way should be
considered.

A second step will entail improving data tracking and monitoring
systems for bicycle and pedestrian improvements. Improving
data access will require making these data more readily available
to researchers, planners, and policy makers and ensuring their
timely availability at critical points in decision-making processes at
national levels and as planners and the public are making decisions
about local project and funding priorities. Improved data access
will allow for ongoing, transparent assessments of how state,
regional, and local governments allocate and spend federal
transportation dollars to support the needs of both motorized
and non-motorized forms of transportation. The ability to link
data on transportation investments with local transportation
mode, public health, and safety data (e.g., pedestrian injury)
will enable more definitive research and improve our ability to
monitor progress.

C O N C L U S I O N S

From 1992 to 2004, thousands of bicycle- and pedestrian-
focused projects were undertaken in the United States through
multiple federal funding programs. Significant opportunities to use
federal transportation funding in support of active living invest-
ments exist. However, disparities in implementation and project-
related outcomes were observed according to social and economic
indicators, as well as population size and region. The authors
conclude that three key policy factors are vital to expanding the
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use of federal transportation funding for bicycle and pedestrian
activities that promote public health: Improved data tracking,
more explicit linkages between transportation projects and
public health, and promoting better implementation in underserved
communities are seen as critical steps for improving public health
outcomes.
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