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1783
Transportation by trails and waterways

1834
Steamboats on the Mississippi and Great 
Lakes open Wisconsin to settlement

1836
Public petition to territorial legislature to start 
rail project for lead mining route

1844
Merrimac Ferry Service begins fi rst river 
waterway crossing

1847
Stagecoach mail service begins

1851
First train on the Milwaukee-Waukesha line

1857
Lake Michigan to Mississippi rail line 
completed

1871
Wisconsin Central Railroad builds fi rst line 
from Menasha to Stevens Point

1873
First steam powered vehicle designed and 
operated in Wisconsin

1890
Around 1,000 people own bicycles

1900
Gas stations begin to replace livery stables

1901
Legislature authorizes counties to construct 
bicycle paths along public roads

1902
Production of Ramblers begins in Kenosha

1903-4
Harley Davidson produce fi rst 6 motorcycles

1911
Mitchell-Lewis Motor Co. becomes largest 
employer in Racine.

State Aid Road Law authorizes roads paved 
with gravel

Introduction
How much time do you spend traveling to work, 
school, and recreational pursuits? How do you and 
other people in your community get from one place 
to another? How are goods transported in your 
community and throughout the state? What percent 
of your family budget is spent on transportation? 
How much does your community spend on road 
construction, maintenance, and snow removal? 
What is the impact of transportation on individuals, 
businesses, communities, the environment, and the 
state? 

In this edition of Megatrends, we address these and 
other questions by taking a closer look at statewide 
land use and transportation trends. We provide a 
timeline of Wisconsin’s transportation history and 
discuss how people and goods move around, how 
different users rely on the transportation system, 
and the impact of transportation on the economy, 
environment, and human health. Through case studies, 
we examine how land use and transportation policies 
can be used to shape local communities. Lastly, we 
look at emerging trends likely to take hold in the future.

Figure I1 illustrates the relationship between land 
use and transportation. State and local transportation 
policies affect our personal transportation experiences 

Transportation Timeline

Figure I1
Land Use and Transportation Relationship

and local decisions about land use. Likewise, choices 
about where to live and how to build our communities 
impact how we invest in roads, highways, and 
transportation infrastructure. Transportation and land 
use work together to shape our communities.

History

How people travel and how goods are transported 
have changed throughout Wisconsin’s history. In the 
1600’s French explorers used waterways to travel to 
and through Wisconsin. Rivers and the Great Lakes 
remain important modes for transporting goods – 
from logs in the 1800’s to a variety of cargo today. 
The Northwest Ordinance of 1787 and the survey of 
Wisconsin that started in 1832 opened up Wisconsin to 
settlement from the eastern United States. Immigrants 
came by ship, steamboat, railroad, horseback, 
and wagon.I1 In the early 1900’s transportation 
expanded to include cars and planes. With these 
new technologies, community development patterns 
shifted to accommodate new roads, highways, and 
airports. Over a period of decades, heavy reliance on 
roads and automobiles led to more dispersed land 
use patterns and development of many small and 
mid-sized communities throughout Wisconsin. The 
ease of commuting to jobs and services from rural and 
suburban areas has left many cities grappling with 
disinvestment, a loss of affl uent homeowners, and 
opportunities for infi ll and redevelopment. The timeline 
at right illustrates important milestones in Wisconsin’s 
transportation history.  

The cover map illustrates the density of transportation routes in 
Wisconsin and the location of major highways, airports, ferries, 
and rail stops. This analysis takes into account total lane miles 
and the length of those lanes. Not surprisingly, areas of the state 
with the densest population have the highest density of lane 
miles. 

Figure C1
Wisconsin Transportation Routes
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1917
The 5,000 mile state trunk highway system 
established 

1919
Butler Airport, fi rst Wisconsin airport, opens 
in Milwaukee

1930
Kissel Kar closes due to the Depression

1942
250,000 bicycles used in Wisconsin

1947
State trunk highway system enlarged to 
12,000 miles

1955
Nash and Hudson merge to form American 
Motors Co.

1965
Air Wisconsin, largest regional airline in US, 
founded by local investors in Appleton, WI 

1950’s-1970’s
Bicycles become a major means of short 
trips and recreation in Wisconsin

1974-75
WISDOT and Phase II start rails to trails 
program with Elroy-Sparta trail

1988 
Automobile assembly ends in Kenosha

2005
Milwaukee Airport Rail Station, fi rst 
passenger rail-to-airport link in Midwest, 
opens at Mitchell International Airport

2009
Janesville GM Chrysler plant closes 

2013
Merrimac Ferry, the only WI river ferry, 
carries almost 271,000 vehicles annually

2016
Wisconsin Clean Cities announce fi rst 
electric vehicle group buy, Rev Up 
Wisconsin

Transportation Infrastructure

From roads and highways to airports and rail, 
Wisconsin has many forms of transportation. Figure 
M1 illustrates the extent of Wisconsin’s transportation 
system in 2012. Excluding the construction of 
additional highway lanes, state highway miles 
have remained relatively constant since the 1950s. 
Meanwhile, county and local road miles have 
increased. 

Evolution of the Street Network
As roads have been built, the pattern of those 
roads has changed to accommodate automobiles 
and suburban living. As shown in Figure M2, the 
rectilinear grid pattern common in most cities at the 
turn of the century has been replaced by fragmented, 

Movement of People and Goods

See references for photo credits

curvilinear streets and cul-de-sacs. Street patterns 
B and C emphasize cars and driving, which in turn 
increases traffi c on major roads and decreases 
walking and biking.M2 There has been much discussion 
to return to “traditional neighborhood design” with 
a focus on connectivity and human-scale design. 
Pattern D shows a grid-like pattern with access for 
cars through alleyways and pedestrians via sidewalks. 
Street patterns B and C continue to be used in new 
developments, despite their impacts on mobility, traffi c 
and accessibility. Figure M11

Wisconsin Transportation Network Figure M3
Annual Vehicle Miles Traveled 1970 - 2014M3 (in millions)

Figure M2
Evolution of the Street NetworkM2

Movement of People

One way to examine roads and driving is to look at 
vehicle miles traveled (VMT). VMT is an indicator 
of how much people drive. Figure M3 illustrates an 
increase in vehicle miles traveled from 1970 to 2014. 

Annual VMT increased by 
40% from 1985 to 2005, 
while population increased 
by 23%.M4 Since 2006 VMT 
has plateaued. VMT may 
continue to plateau or even 
decline in the future due 
to an aging population, 
saturation of the market for 
vehicles, and stabilization of 
alternate modes of travel.M4 
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Approximately 48% of Wisconsin transit riders are 
headed to work, 23% to school, 18% to retail, tourism 
or recreational destinations, and 10% to health care.M9  
Many people are considered “transit-dependent.” 
These include the young and elderly, people with 
disabilities, low-income individuals, and people without 
a driver’s license or car. 

In 2015, Wisconsin’s local transit systems cost over 
$300 million to operate. Twenty-eight percent of 
costs are covered by fares. The remaining costs are 
covered by federal grants (20%), state grants (35%), 
and local sources (17%).M9 A study conducted in 2003 
and updated in 2006 found that public transit saves 
Wisconsin riders and taxpayers an estimated $730 
million annually. Every dollar a local community invests 
in public transit results in a three-dollar return.M9

Public Transit

Federal, state, and local governments work together 
to plan, fi nance and operate a diverse array of transit 
services in Wisconsin. In 2015, there were 18 urban 
bus systems (population 50,000 or greater), 16 rural 
or commuter bus systems, and 49 shared-ride taxi 
services operating in Wisconsin.M8 Seventy-four of 
these systems are publicly funded.M9 Figure M6 shows 
where these systems are located. 

To understand travel behavior, 
transportation planners and others 
look at annual VMT in terms of the 
purpose of trips. Figure M4 shows the 
percentage of trips made in Wisconsin 
by purpose.M6 Roughly two out of every 
three trips is made for personal, social 
or recreational purposes. Close to one 
in three is made for work or school.

Data is also available on how 
people travel to work. Four out of 
fi ve Wisconsin workers (80%) use 
a personal automobile, which is 
slightly higher than the national 
average (76%). The remainder carpool 
(8%), walk or bike to work (4%), take 
public transit (2%), or work from home 
(4%).M7  

Figure M5 shows the number of 
commuters that spend more than 
45 minutes traveling to and from 
work. The dark red areas are places 
where residents spend from 37 to 
53 minutes commuting to work. A 
higher percentage of people who live 
outside of cities in rural and suburban 
areas have commutes greater than 
45 minutes. Most of these people are 
leaving the community where they live 
to work in another community.

Figure M4

Figure M4
Percentage of Passenger Travel By Trip Purpose, 2009M5

Figure M6
Wisconsin Public Transit Systems, 2016

Figure M5
Percent of Population Commuting Greater than 45 Minutes
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Movement of Goods

While residents and visitors use Wisconsin’s 
transportation infrastructure, businesses also rely on it. 
It is estimated that household travel accounts for 76% 
of all vehicle miles traveled on U.S. roadways, while 
public and commercial travel account for 14%, and 
movement of goods and freight accounts for 10%.M10

Figure M7 shows commercial shipping in Wisconsin 
by mode. Truck is the dominant mode of freight 
transportation, carrying nearly 60% of all freight by 
weight and 70% by value. Rail is second, carrying 36% 
of freight by weight and 28% by value. A small portion 
of freight is also transported by water, air and other 
means. Wisconsin DOT projects that freight shipments 
will nearly double over the next three decades. By 
2040, over 1 billion tons of freight may be transported 
through the state at an estimated value of nearly $1.5 
trillion.M11

Figure M8 takes a closer look at Wisconsin freight 

the state. This refl ects 
that Wisconsin is the 
primary source of sand 
in the nation for hydraulic 
fracturing. As of 2014, 
there were 63 mining, 
45 processing, and 27 
rail loading facilities in 
Wisconsin, and most 
were involved in the frac 
sand industry.M12 Given 
the decline of the sand 
industry as of 2016, the 
amount of sand shipped 
by rail has likely changed. 

Since 1985, total rail movement in Wisconsin has 
increased by roughly 23 million tons. Yet, total rail lines 
decreased from 7,500 miles in 1920 to 3,300 miles in 
2016.M13  

movement by rail. By weight, coal makes up nearly 
60% of freight shipped into the state by rail. Roughly 
80% of coal comes from Wyoming, and the majority 
is used for electrical power.M12 Stone, sand and gravel 
account for nearly half of the freight shipped out of 

Figure M8
Wisconsin Rail Shipments by Weight, 2012M12

Table M7
Domestic Freight Shipments by Weight in MillionsM10
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the doctor, 59% fewer trips to shop or eat out, and 65% 
fewer trips to visit family and friends.S3 Long before 
older adults stop driving, they often begin to “self-
regulate,” which means they change where, when and 
how frequently they drive.S5 They also stop walking, 
avoid taking public transportation, and rely increasingly 
on family and friends to get around. Because safety 
and disability concerns increase with age, the demand 
for accessible transportation is expected to grow.S4  

Travel patterns and preferences vary by generation. 
Just over a quarter of Wisconsin’s oldest and 
youngest adults (those ages 16-24 and 85+) do not 
hold a license. This compares with less than 10% 
of the total population.S6 Young adults, which are 
part of the Millennial Generation, are more likely to 
live in urban areasS7 and to opt for transportation 
alternatives such as walking, biking, car-sharing, 
public transit, telecommuting and shopping online.S8 
Reasons are varied but include low wages coupled 
with high debt, high costs of car ownership, availability 
of transportation alternatives, and concern for the 
environment.S8

Middle age groups, including Generation X and 
the Baby Boomers are the most auto-oriented of 
all generations. They tend to gravitate toward rural 
and suburban communities and are concerned with 
neighborhood safety, schools, and their ability to 
access work, recreation, and essential services.S7 
From a planning perspective, efforts focused on 
complete streets, safe routes to school, universal 
design, livability and accessibility can help to address 
needs across all ages.  

Planning for Rural Communities 

Where a person lives determines the amount of time 
and resources they spend on travel, and their ability 
to access public transportation. As shown in Figure 
S2, 56% of people live in an urbanized area, 14% in 
small and mid-sized urban communities, and 30% 

Social Aspects
This section explores some of the social aspects 
of transportation, including the travel needs of 
different age groups and the challenges of providing 
transportation to rural and disadvantaged populations. 
Figure S1 highlights important modes of travel to each 
of these groups and some of their concerns.

Planning for All Ages

Wisconsin is facing an “age wave,” meaning the 
number of adults over the age of 65 is expected to 
nearly double by 2040. In contrast, the number of 
children and working age adults is expected to remain 
relatively constant.S2 By 2040, nearly one in four 
Wisconsin residents will be over the age of 65. Growth 

in the elderly population is concentrated in northern 
Wisconsin and parts of central Wisconsin. 

Most older adults express a strong desire to “age in 
place,” meaning they want to continue living in their 
own homes and communities. This will present a 
range of transportation, housing and human service 
challenges for local governments. If seniors do not 
have safe, convenient and affordable travel options, 
they may face isolation, reduced quality of life, 
economic hardship, and diffi culty accessing services.S3

For most seniors, the use of a personal vehicle is 
the single most important factor in maintaining an 
independent way of life. Personal vehicles account for 
more than 80% of trips made by older adults.S4 Seniors 
who no longer drive report making 15% fewer trips to Figure S1

Different Users Rely on Transportation in Different WaysS1
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 “Some people who are willing and able to 
work cannot do so because of inadequate 

transportation. Others cannot shop, socialize, 
enjoy recreational or spiritual activities, or 

even leave their homes. And some individuals 
with disabilities who need medical services 

must live in institutions due solely to the 
lack of safe, reliable transportation.”S15

in rural areas.S9 Combined, urban areas take up 
just 4% of all land but contain 70% of Wisconsin’s 
population. Figure M6 on page 4 shows the percent 
of Wisconsin workers that commute more than 45 
minutes to work. Roughly 40% of Wisconsin’s land 
area has high commute rates with more than 30% of 
the fl ow to an urbanized area.S10 

Because of their lower densities, rural and suburban 
areas tend to be more automobile dependent than 
urban areas. Providing transportation services in rural 
areas presents barriers due to low population sizes, 
large service areas, and long travel distances.S11 Over 
time, many rural communities have lost public facilities 
such as schools, healthcare centers, and stores. 
Providing regional transportation networks, including 
regional buses and shared ride taxis, is particularly 
important in order to provide rural and suburban 
residents with access to a full range of employment, 
medical, shopping, and recreational opportunities.

Planning for the Transportation 
Disadvantaged

Accessibility refers to a person’s ability to reach goods, 
services and activities.S1 Accessibility is a crucial need 
for all individuals, but it is especially important for those 
who are transportation disadvantaged due to age, 
disability or income. 

Twelve percent of Wisconsin residents report having 
a disability and disability status increases with age.S12 
Twenty-two percent of those ages 65-74 and 47% of 
those over the age of 75 have a disability. Roughly half 
of people with a disability report having an ambulatory 

disability, meaning diffi culty walking.S12 Walking can 
become a barrier when required to connect with 
other modes of transportation.S5 Improvements in the 
pedestrian network, including sidewalks, curb ramps, 
accessible bus stops, traffi c signals, and snow removal 
can assist all travelers in getting around, regardless of 
physical ability.

The Americans with Disabilities Act and most federal 
and state funding sources require transportation 
programs to consider the needs of people with 
disabilities. This means providing safe and accessible 
walking, biking, rolling and public transportation 
options. If communities provide public transit, they are 
also required to provide complementary paratransit 
services designed to accommodate people with 
disabilities. However, even when public transit and 
paratransit services are provided, many individuals 
with disabilities report using a personal automobile to 
get around.S5 This is particularly true for older adults.

Transportation programs that receive federal funding 
are required to prepare a locally adopted coordination 
plan that is updated once every four to fi ve years. 
The plan must address how transportation providers 
will coordinate with medical, educational, workforce 
development, and human and social service agencies 
to effectively respond to local accessibility needs. 
Wisconsin has developed a toolkit and model planning 
process for transportation coordination.S13

To support coordination efforts, Wisconsin has 
developed a network of about 40 mobility managers 
that teach people how to use public transit, coordinate 
trips between agencies, manage volunteer driver 
programs, and provide access to other services.S11 
Transportation coordination and mobility management 
help to meet the needs of all users by encouraging 
more effi cient and effective use of existing 
transportation services and providers.

Creating Accessible Communities

Many communities are moving away from conventional 
forms of transportation planning, which place the 

automobile at the center of the transportation system, 
to accessibility-based planning which places people 
at the center. Accessibility varies by community but is 
generally defi ned by: 

• Local and regional transportation systems that serve 
rural, urban and suburban communities. 

• Land use and transportation policies that consider 
the placement and connectivity of major housing, 
shopping, healthcare, and activity centers.  

• Infrastructure and facilities that are designed to 
accommodate users of all ages, abilities, and modes 
of travel (i.e. bike, pedestrian, automobile and 
transit).

• A range of transit services appropriate for the size 
and needs of the community (i.e. fi xed route, fl exible, 
and paratransit services).

• Travel information and assistance appropriate for all 
users, including the elderly, low-income, and mobility 
impaired.

The U.S. EPA has developed a smart growth self- 
assessment tool to help communities evaluate how 
well their policies support the types of land use and 
transportation patterns they desire.S14

Figure S2
Population density and age varies throughout urban, suburban 
and rural areas of WisconsinS9
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Land Use Policy
The connections between land use and transportation 
are complex. Land use patterns, including the density 
and placement of homes, businesses and other uses, 
and the connections between those uses, impact 
travel demand. In other words, how we build our 
communities impacts where we travel, how frequently 
we need to travel, and our mode of travel. Investments 
in the transportation system including roads, highways, 
parking, transit facilities and other infrastructure also 
infl uence development patterns, creating a feedback 
loop.

requires that bicycle, pedestrian, and transit needs be 
considered when building or reconstructing streets. 
Stormwater best management practices must also be 
included when appropriate. As shown in Figure P2, 
the city reviews all projects across fi ve categories and 
must provide justifi cation if a project is unable to meet 
the criteria.P3 

As part of its broader planning efforts, the city has 
documented baseline conditions and measures 
progress towards those goals. As a result of the county 
and city’s complete streets efforts, bike counts doubled 
countywide, and 64 Share the Road signs, 100 bike 

As communities evolve, local governments can 
encourage the development of physical characteristics 
that accommodate the needs of all users throughout 
all stages of their lives. In urban areas, a livable 
community might mean high-density, mixed-use 
development in close proximity to public transit.
In smaller communities, livability might be fostered 
by developing an interconnected network of streets 
and sidewalks that encourage walking and biking. 
In rural areas, greater access to regional transit 
and paratransit services may be needed to provide 
residents with access to essential services. The 
following case studies highlight communities that are 
actively investing in planning, design, infrastructure, 
and services as a means to create more livable and 
economically vibrant communities. 

La Crosse Complete Streets

The City of La Crosse is located in western Wisconsin 
between the bluffs of the Mississippi River Valley. It is 
a great place to live, work and play, with many scenic 
hiking and biking trails, a lively downtown, historic 
neighborhoods, and an annual bicycle festival. Not 
unlike other cities of its size, walking and biking in 
many areas means crossing high-volume, multi-lane 
streets. In 2010, the city and county set out to make 
streets more accessible to all users. Using a grant 
from the Centers for Disease Control, the county hired 
a bicycle and pedestrian coordinator and began to 
educate local communities, businesses and residents 
about the benefi ts of complete streets.P1 

Complete streets are designed to enable safe access 
for all users, regardless of age, ability, or mode of 
travel.P2 In 2011, La Crosse County became the fi rst 
county in the state to adopt a complete streets policy. 
Local cities and villages including Onalaska, West 
Salem and Holmen also adopted local policies. The 
City of La Crosse took it one step further by adopting 
a Green Complete Streets Ordinance. The ordinance 

Figure P2
Review Criteria for La Crosse Green Complete StreetsP3

Figure P1
Highway 53 corridor in the City of La Crosse (top) reenvisioned 
as a green complete street (bottom).

Photos courtesy of SEH
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parking spaces, and 17.5 miles of shared lanes and 
bike lanes were added by 2014.P1 Partners in the 
complete streets efforts include local municipalities, the 
metropolitan planning organization, local non-profi t and 
service agencies, two major health systems, and local 
schools, colleges and universities.  

Multi-County Transit in Northern Wisconsin
Bay Area Rural Transit (BART) has been providing 
safe, convenient and affordable transportation 
to Chequamegon Bay residents for 35 years. 
Headquartered in Ashland, Wisconsin on the south 
shore of Lake Superior, the public transit commission 
operates in partnership with 17 local units of 
government. BART provides daily fi xed route service 
in the City of Ashland, demand-response service in 
the cities of Washburn and Park Falls, and a 52-mile 
commuter route connecting the cities of Ashland, 
Washburn and Bayfi eld with the Bad River and Red 
Cliff Indian Reservations.P5 Connections are also made 
to smaller communities throughout Ashland, Bayfi eld, 

“Jefferson County’s system of large parks, extensive trails, and natural areas 
gives form to our communities and the rural landscape and integrates important 
cultural features. [It] is fundamental in creating special places to live with natural 

and rural character, vital and distinctive communities, and working farms.”
Jefferson County Parks, Recreation and Open Space Plan, 2013

The Glacial River Trail in Jefferson County got started in 1995 
with 6.5 miles of paved trail on a former railroad site along 
Highway 26. It has since expanded to include 16 miles of paved, 
off-road trails and 17 miles of designated road routes.

Figure P4
Glacial River Trail, Jefferson County

and northern Price County. A certifi ed mobility manager 
is available to provide training and connect riders 
with the most appropriate routes and services. BART 
coordinates services with county and tribal aging units, 
transportation departments, health and human service 
departments, hospitals, a non-profi t developmental 
disabilities center, and the local university. A fl eet 
of about a dozen small and mid-sized buses are 
equipped with wheelchair lifts and bicycle racks. Eighty 
percent of all residents live within walking distance of a 
BART route. Riders include students, adult commuters, 
seniors, and individuals with disabilities. BART’s 
$1.4 million annual operating budget is funded using 
a combination of federal grants (43%), state grants 
(17%), local budgets (26%), and rider fares (14%).P6 

Regional Bicycle Network in Jefferson County 
Jefferson County is a non-metropolitan county 
located within the Madison, Milwaukee and Chicago 
metropolitan triangle. It is home to the TREK Bicycle 
Corporation and is a regional destination for bicycling 
enthusiasts. Since at least the mid-1990s, Jefferson 
County has recognized bicycling as a major recreation, 
tourism, and economic development tool.  The county’s 
commitment to bicycling is expressed in three major 
plans: the County’s Comprehensive Plan, Park and 
Recreation Plan, and Bicycle and Pedestrian Plan.P8 
Walking and biking trails also serve as key connectors 
in the DNR’s Glacial Heritage Area Plan.P9 A network of 
parks, natural areas, and historic and cultural sites are 
described in this plan as a series of “pearls on a string” 

Bay Area Rural Transit attempts to incorporate sustainability into 
its operations. In 2008, BART passed an Energy Independent 
Community resolution pledging to generate 25% of its electricity 
and transportation fuels from renewable resources by 2025. In 
2010, it purchased the fi rst hybrid bus in the state, and in 2013, 
it completed a new transit facility incorporating energy effi ciency 
measures.P7

Figure P3
Bay Area Rural Transit

“In order to protect and enhance our regional economy, quality of life, natural environment, aesthetics, 
human connections, and safety… the city envisions changing policies, practices, and the physical 
design of its streets, highways and parking infrastructure… to reduce dependency on the single 

occupant vehicle… and prioritize cycling, walking, public and private transit, and telecommuting”.P4

City of La Crosse, Transportation Vision, 2015

connected to each other and nearby cities and villages 
through a network of multi-use trails and waterways. In 
2005, UW-Madison researchers estimated that up to 
$32 million in total value-added income and 1,028 jobs 
could be generated from park and trail investments 
in Jefferson County.P10 The County has used a 
combination of local, state, federal and private dollars 
on targeted planning, land acquisition and facility 
improvements to build this network. Key collaborators 
include county departments, UW-Extension, Wisconsin 
DNR and DOT, private consultants, local cities and 
villages, Jefferson County Economic Development 
Consortium, local bike clubs, and several major 
corporations including TREK, WE Energies, and Fort 
Healthcare.  
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Economics 
The vehicles and infrastructure that move people and 
goods have costs that are shouldered by households, 
businesses, and government agencies. We pay directly 
for our own transportation in the form of vehicle and 
fuel costs. The public also pays indirectly in the price 
of goods and services and taxes and fees that go 
toward public investment in public transportation. Local 
government spending on transportation includes the 
costs of building and maintaining roads, infrastructure 
and transit services. Given that capital investments in 
buildings and transportation have long lives and lasting 
impacts on accessibility and economic opportunity, 
coordinated planning for land use and transportation is 
important.

Household Costs

The average American household of 2.5 people 
owns 1.9 vehicles and spends roughly $9,000 on 
transportation each year.E1 This equates to 17% of total 
spending and includes $3,270 on vehicle purchases, 
$2,610 on gas and oil, $2,580 on vehicle expenses, 
and $540 on public transportation. Americans spend 
more on transportation than they do on food ($6,600), 
personal insurance and pensions ($5,530), and 
healthcare ($3,630). Housing is the only category 
of spending that rivals transportation. In 2013, the 
average American spent $17,150 on housing, which 
equates to 33% of all spending. Together, housing 
and transportation account for more than half of all 
household spending. 

Figure E1 shows sample housing and transportation 
costs for three Wisconsin cities. The Department of 
Housing and Urban Development recommends that 
housing costs not exceed 30% of household income. 
The Center for Neighborhood Technology provides 
an alternate measure of affordability based on the 
combined costs of housing and transportation.E2 
Compared to the nation, housing costs in Wisconsin 
are relatively low, but transportation costs are high. 
In choosing where to live, households must make 

trade-offs between housing costs and location, 
transportation options, access to jobs and services, 
and desired community amenities.

Choices about where to live and how a person travels 
are related. Some communities provide a range of 
transportation options including walking, biking, and 
traveling by car, bus or other means. Residents of rural 
and suburban communities tend to be more limited 
in their travel options and may need to travel longer 
distances to reach jobs and services. As a result, 
household transportation spending tends to be lowest 
in central cities and highest in suburban and rural 
communities. Rural and suburban households typically 
own one additional car and pay as much as $2,500 
more in transportation costs than their central city 
counterparts.E1

Business and Commerce

Individuals, families, businesses and industries all 
rely on transportation. Transportation provides direct 
employment and is a key component in supporting 

employment. In Wisconsin, 208,000 
people are employed directly in 
transportation and material moving 
occupations.E3 An additional 1.4 
million jobs in tourism, retail sales, 
agriculture, manufacturing, and 
other jobs depend on the state’s 
transportation infrastructure.E4

The U.S. Department of 
Transportation estimates that 
more than $1 out of every $10 
produced in the U.S. is related to 
transportation activity.E5 In 2012, 
nearly 235 million tons of freight 
valued at $312 billion originated 
within Wisconsin.E6 By value, more 
than half of Wisconsin’s freight 
comes from manufacturing (57%) 

and nearly a third from wholesale trade (30%). Mining 
contributes less than one percent of freight by value, 
but nearly a third by weight (29%). Page 5 takes a 
closer look at Wisconsin freight movement by mode.

Transportation costs associated with producing and 
distributing goods, including material shipment, product 
distribution, and employee travel make up 50 to 80% 
of supply chain costs.E7 These are costs of doing 
business that companies pass on to consumers in the 
price of goods and services.

Public Infrastructure and Services

Federal, state, and local governments all play a role in 
maintaining transportation infrastructure. The current 
federal transportation act (FAST Act) authorizes the 
federal government to allocate roughly $40 billion 
per year over fi ve years to states for highways and 
associated programs.E8 In fi scal year 2014, Wisconsin 
received $711 million in federal funds for highways and 
$80 million for transit.E9

Figure E1
Housing and Transportation Costs as a Percent of Household IncomeE2



11WATERWATERTRANSPORTATION

The task of keeping roads in good shape with 
limited funds is a constant struggle for many local 
governments. Wisconsin has 11,800 miles of state and 
Interstate highways, and 103,000 miles of county and 
local roads that must be maintained. Figure E4 shows 
the total number of road miles in Wisconsin compared 
to neighboring states. Wisconsin has less road miles 
than Minnesota and Illinois, but more road miles in 
poor condition. If you compare the percent of roads 
in poor condition in Wisconsin (21%) to other states, 
Wisconsin performs worse than Minnesota (11%), Iowa 
(12%), and Illinois (15%), and it is roughly on par with 
Michigan (22%).E11 

Statewide, 19% of Wisconsin’s major roads and 
highways are in good condition, 39% are in fair 
condition, and 42% are in mediocre to poor condition.E4 
Roads rated in mediocre to poor condition may show 
signs of deterioration including rutting, cracking and 
potholes. Some roads can be resurfaced, but those 
that are too deteriorated must be reconstructed.E4 

According to the Transportation Development 
Association, 56 of Wisconsin’s 72 counties replace 
their roads every 75 years. This is more than twice as 
long as the intended life span of 30 years.E12 Roads 
that have fallen into poor condition are particularly 

expensive to repair, yet frequent maintenance to keep 
them in good condition may not be not possible due to 
lack of public funds.

During the past three decades, per capita spending 
on transportation by local Wisconsin governments has 
stagnated. Forty-three percent of local governments 
spent less per resident on transportation in 2012 than 
they did in 1987.E13 During this same time period, 
highway construction costs increased. Between 1987 
and 2003 highway project costs increased by 50%. 
They more than doubled by the time they reached 
a peak in 2006.E14 Between 2005 and 2013, asphalt 
prices rose an average of 11 percent per year.E15 

Increasing costs, declining state aids and limits on 
local property taxes means local governments are 
struggling to keep pace. In 2016, Wisconsin’s local 
government associations joined together with the 
Transportation Development Association to create a 
“Just Fix It” campaign. To date, over 500 Wisconsin 
communities have signed resolutions urging state 
offi cials to invest in transportation and provide 
adequate funding for maintenance.E12

Wisconsin’s 2015-17 state transportation budget is 
funded at $6.82 billion. State program revenues make 
up 56% of the budget and consist primarily of motor 
fuel taxes and vehicle registration fees. The remainder 
of the state transportation budget comes from federal 
grants (24%), bonds (13%), general purpose revenues 
(3%), and other funds (3%).E10 

Figure E2 shows Wisconsin transportation funding 
by mode for 2000-2015.E9  Modal programs receive 
roughly 90% of the state transportation budget and 
include highway construction, highway maintenance, 
mass transit, aeronautics, railroads, harbors, 
general transportation aids to local government, 
and debt service. Local road and bridge assistance 
is captured within and receives roughly 10% of 
highway construction funds. In recent years, general 
transportation aids have fallen fl at, while highway 
construction costs and debt service have grown.

Not shown on this graph are multi-modal and non- 
modal programs. These include transportation 
assistance for the elderly and disabled, special aids to 
local units of government, and departmental operations 
including planning. Combined, these activities account 
for roughly 10% of the state transportation budget.

Figure E3
County Highway M in Dodge County shows rutting and cracking

Figure E2
Funding for Various Transportation Modes 2000-2015 
(nominal dollars, millions)E9

Photo courtesy TDA Wisconsin

Figure E4
Total Road Miles in Wisconsin and Neighboring States and 
Miles of Road in Poor ConditionE11

Costs of rough roads are 
shouldered by local governments, 

households, and businesses. 
According to one estimate, 

inadequate roads cost Wisconsin 
residents $6 billion annually 
in the form of higher vehicle 
operating costs ($3.2 billion), 
traffi c congestion (1.7 billion), 
and accidents ($1.1 billion).E4
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Human and Environmental Health
This section looks at some of the major human 
health and environmental health impacts resulting 
from transportation choices, including traffi c deaths, 
traffi c-related air pollutants, and impacts on fi sh, water 
quality, and climate change. Community options for 
minimizing negative impacts on human health are also 
described.

Direct Impacts on People

Traffi c Deaths
Figure H1 shows traffi c deaths and fatal crashes in 
Wisconsin from 1990-2015. Traffi c deaths dipped in 
World War II when fuel-rationing restricted travel. They 
slipped again during the 1970s due to the oil embargo, 
a national speed limit of 55 miles per hour, and public 
pressure to make cars more crashworthy. With the 
recession of 2008 came a steep decrease in annual 
traffi c deaths.H1 

In the 12 months following Wisconsin’s switch to 70 
mph on interstate highways starting in June 2015, 
fatalities rose 37% on the interstate, injuries increased 
by 11% and the total number of accidents rose 12%. 

In that time 10 more people died, 208 more were 
injured, and 1,057 more accidents were reported 
than the previous 12 months on interstate roads, 
however, it is not clear that the higher speed limit is the 
reason behind the increase.H3 Vehicle miles traveled 
in Wisconsin in 2015 were 3.5% higher than in 2014, 
which may have also contributed to increased deaths.H4

Major causes of traffi c fatalities include unrestrained 
passengers, alcohol-impaired driving, and speeding. 
Each of these causes results in about 200 Wisconsin 
deaths per year.H5 The Wisconsin Department of 
Transportation (WIDOT) and other organizations lead 
many transportation safety initiatives to improve safety 
and reduce fatalities.H6

Traffi c-Related Air Pollution
Wisconsin’s transportation sector accounts for 24% of 
the state’s energy end use with an annual expenditure 
of $12 billion.H7 Various modes of transportation depend 
on fossil fuels. The combustion of these fuels generates 
air pollutants including carbon monoxide (CO), nitrogen 
oxide (NO), volatile organic compounds (VOCs), and 
particulate matter (PM). Ground-level ozone, a harmful 
gas and respiratory irritant that causes symptoms like 
shortness of breath, coughing, wheezing, and chest 
tightness or pain for thousands of people each year, is 
formed when VOCs react with NO in the presence of 
sunlight especially during hot summer days.  

Locally, automobiles contribute about 25% of all VOC 
emissions. Exposure to particulate matter can also 
cause serious health problems in humans, especially 
those with respiratory and cardiac diseases. The DNR 
monitors ambient concentrations of several pollutants 
throughout the state, including the two main pollutants 
likely to cause health problems in Wisconsin, ozone 
and particulate matter. AirNowH8 provides a local air 
quality index. A recent report on air pollution shows 
that the overall air quality in Wisconsin continues to 
improve, building on a 15-year trend in the state (2001-
2014).H9

Numerous studies have documented that 
concentrations of traffi c-related air pollutants are 
highest near roads. A growing body of scientifi c 
research shows an association between residential 
traffi c and adverse health outcomes, including asthma, 
respiratory symptoms and lung function, cardiovascular 
disease, and adverse reproductive outcomes.H10 
Recent studies have found:

• Children living near high traffi c roads have a 50% 
increase in risk for leukemia.H10

• Exposure to traffi c-related air pollution during 
pregnancy and during the fi rst year of life is 
associated with autism.H11

Reduced driving, enhanced emission controls, use of 
alternative fuels, and more energy effi cient vehicles 
can signifi cantly reduce harmful emissions from the 
transportation sector. Local governments and residents 
can become more aware of the environmental impacts 
of automobiles, and take actions following other 
communities and organizational partners who are 
making a difference. Learn more at Wisconsin Partners 
for Clean AirH12 and SmartWay.H13

Impacts on Fish, Lakes and Streams

Fish are indicators of lake and stream health. For 
example, if trout live in a stream, it is cold, clear and 
has high oxygen levels. If northern pike are eliminated, 
it may be because the water is too warm for them to 
survive. Other fi sh are eliminated if the water is so 
murky they can’t fi nd their prey, or if their spawning 
beds are covered in silt. This section focuses on the 
impacts of impervious surfaces, road salts, sealcoats 
and culverts on fi sh and water quality.

Impervious Surfaces
Development, which includes buildings, roads, parking 
lots, garages, culverts, and driveways consists of 
impervious (hard) surfaces that prevent rain and 
snow from soaking into the ground, causing runoff 

Figure H1H2

Traffi c Deaths 1990 - 2015
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that carries pollutants such as sediment, nutrients, 
gasoline, motor oil, antifreeze, heat, road salt, 
polycyclic aromatic hydrocarbons (PAHs), and heavy 
metals into our lakes and streams.H14

Wisconsin research has found more impervious 
surfaces result in less fi sh. In one study, when 
impervious surfaces exceeded 12% of a river’s 
watershed in Wisconsin, the number of fi sh species 
plummeted, and largemouth bass, northern pike and a 
number of other fi sh species were eliminated.H15

The U.S. Geological Survey in Madison is doing 
research on surfaces for driveways and parking lots 
that let water soak in. They are determining how 
quickly these surfaces clog, and how they help to 
reduce runoff and pollutants.H16

In order to minimize impervious surfaces and their 
impacts on the health of fi sh, lakes and streams, one  
Wisconsin studyH17 recommends:

1. Reducing residential lot size, lot frontage and 
driveway length. Zoning and driveway ordinance 
can be used to set lot sizes, set backs and 
driveway lengths.

2. Reducing road width.

3. Considering surfaces such as permeable pavers, 
concrete, and asphalt that let the water soak into 
driveways and parking areas. 

Road Salt and Chloride
In the winter of 2014-2015 Wisconsin applied 11.3 
tons of salt per lane mile for a total salt cost of $26.9 
million.H18 Minnesota applied approximately half as 
much salt per lane mile, at 5.7 tons per lane mile.H19 
Road salt is a main source of chloride in Wisconsin, 
along with potash fertilizer, animal waste, wastewater 
treatment plants and septic systems.H20 Chloride use 
increased dramatically in Wisconsin after 1950.H21 

Salt readily dissolves in water, and is not removed 
when it soaks into the soil, so it ends up in the 
groundwater that feeds lakes, streams and wetlands.

do not meet Wisconsin’s chronic or acute standards 
for chloride. The counties with waters impaired by 
chloride are mainly in the southeast and south central  
part of the state. There are also two counties in the 
northwest, one in the Fox River Valley, and one in the 
northeast.H24

The extent of impervious surfaces draining to a stream 
matters. In a study of 19 stream sites in Wisconsin 
from 1990-2011, chloride concentrations increased at 
every site. Most stream sites with greater than 18% of 
the drainage area covered by impervious surface had 
average winter chloride concentrations exceeding the 
EPA chronic chloride standard (230 ppm), which was 
set to protect fi sh and other aquatic life. All sites with 
less than 11% impervious surface had average winter 
chloride levels below the federal standard.H25

Road salt can also dehydrate and kill trees and plants 
growing next to roadways. In some cases, salt attracts 
deer and other animals to busy roads, increasing their 
chance of becoming roadkill.H26

Since salt dissolves readily in water, settling and 
fi ltration practices will not remove salt from runoff. 
The only reliable way to reduce the impact of road 
salt on receiving streams is to reduce the amount of 
salt applied.H27 There are ways to reduce road salt 
applications and maintain the same level of safety 
including:H28

• Anti-icing by applying a liquid salt brine to the 
pavement before the storm arrives so that snow 
and ice does not bond as well to the pavement. 
This makes plowing more effective and reduces 
the need for chemical deicers.

• Pre-wetting rock salt before it is spread on dry 
pavement. Studies show that as much as 30% 
of dry rock salt spread on pavement bounces off 
of the pavement. Wetting salt with brine before 
application can make 25% more salt hit the target 
rather than bouncing off of the pavement.

• New plow cutting edge designs make plowing 
more effective. After plowing, the pavement is 
cleaner, so less chemical deicers are needed.

As shown in Figure H2, nearly all of our major rivers 
in Wisconsin have increasing chloride levels. Sample 
results from major rivers do not indicate exceedance of 
Wisconsin or federal chloride standards. However, the 
Fox and Root Rivers in southeast Wisconsin already 
have average chloride concentrations over 100 ppm 
and continue increasing.H22

If chloride concentrations are high enough, a one-
time spike will substantially decrease the population 
of fi sh and aquatic insects in the stream. Twelve 
Wisconsin counties have one or more smaller rivers 
and creeks on the impaired water list because they 

Figure H2H22

Trends in fl ow-normalized concentrations of chloride at long-term 
river sites in Wisconsin measured over periods of 10-50  years.

Table H1H23

Chronic and Acute Chloride Standards in Parts Per Million (ppm)
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An extensive analysis of nearly 50 transportation 
strategies found that the United States can 
signifi cantly reduce greenhouse gas emissions if it 
aggressively employs a combination of strategies 
to reduce vehicle miles traveled, use more effi cient 
modes of transportation, and improve transportation 
network effi ciency. Strategies include investments 
in infrastructure and technology; pricing, taxes and 
incentives to encourage different travel behaviors; 
land use planning; and regulatory techniques. Under 
various scenarios, transportation-related GHG 
emissions could be reduced anywhere from 4% to 
24% by 2050, with annual cost savings of $72 billion 
to $112 billion. If properly designed, investments in 
highways, public transportation, ride-sharing, and 
operations can benefi t all user groups. Reductions in 
private sector vehicle operating costs also far outweigh 
public sector investments.H38

on coal tar sealcoats in 2014 after one city incurred 
$150,000 in disposal costs.H30 The UW-Extension 
publication, Avoiding Coal Tar-Based Asphalt 
Sealcoats and Finding a Coal Tar-free Sealcoat 
Applicator,H31 describes how to fi nd appropriate 
applicators.

Culverts, Flooding and Fish
Roads, bridges and culverts are expensive. Expected 
increases in large rainfall events will very likely 
increase the extent of fl ooding in Wisconsin streams 
and rivers. Road repair work after the July 2016 
storms in northwest Wisconsin is estimated to top $15 
million.H32 Sizing culverts and bridges to accommodate 
the storms of today and decades to come will minimize 
disruptions and road repair costs.

In addition to impacting road budgets, culverts can 
cause major problems for fi sh, including preventing 
them from getting to their spawning grounds. The 
publication, Fish Friendly CulvertsH33 provides 
information for proper design, timing, installation and 
maintenance to protect both roadways and fi sh.

Impacts on Air Quality and Climate Change

The transportation sector is one of the largest sources 
of greenhouse gas (GHG) emissions in the United 
States. In 2016, U.S. carbon dioxide emissions from 
the transportation sector surpassed the top GHG 
emissions sector -- electric power plants, which has 
been the top GHG emitting sector since 1979.H34

In Wisconsin, transportation accounts for 
approximately 27% of total emissions. As shown 
in Figure H4, GHG emissions from transportation 
increased 16% in Wisconsin from 1980 to 2013.H35 
Since 1990, miles traveled in Wisconsin increased 
40%.H36 About 60% of transportation-related emissions 
comes from passenger cars and light duty vehicles 
including SUVs, pick-up trucks, and minivans.H37

Additional techniques are described in the report: 
Strategies to Mitigate Impacts of Chloride Deicers 
on the Natural Environment. The Transportation 
Information Center in Madison teaches courses about 
snow and ice control. 

Coal Tar-based Asphalt Sealcoats
Asphalt sealcoats are used to improve the appearance 
and prolong the life of driveways and parking lots. 
Some sealcoat products contain coal tar. Coal tar is 
a complex chemical mixture that includes polycyclic 
aromatic hydrocarbons (PAHs), a class of chemical 
known to cause cancer. Types of cancer that may 
be caused by coal tar used in sealcoats, cited by the 
manufacturer, include: blood, kidney, liver, lung, scrotal, 
skin and stomach cancers. PAHs in coal tar-based 
asphalt sealants applied to driveways, parking lots 
or playgrounds can fi nd their way into schools and 
homes, potentially exposing children and adults to toxic 
carcinogens via skin contact, ingestion or inhalation.H29

PAH contaminated runoff into lakes and streams 
contaminates aquatic life and can enter the food chain. 
When coal tar sealcoat particles collect in stormwater 
detention ponds, the contaminants can reach levels 
that require accumulated sediment to be disposed of in 
a licensed landfi ll. Minnesota enacted a statewide ban 
Figure H3
Chases Creek Flooding, Town of Blaine, Burnett County, July 2016

Figure H4
Wisconsin Carbon Dioxide Emissions

Photo by Shane Bucholz

The U.S. Department of Transportation provides a 
clearinghouse of resources examining the connections 
between transportation, greenhouse gas emissions, 
and the impacts of a changing climate including 
increased fl ooding and temperature variations. 
Examples of state and local plans, policies and 
adaptation strategies are provided for communities 
looking to address climate change.H37
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Emerging Trends
This section looks at some of the emerging trends in 
the transportation system, including alternative fuels, 
vehicle technologies and fuel effi ciency, and how these 
transportation choices could reduce environmental 
and economic impacts. Options for local initiatives 
are described with several success stories, tools and 
resources.

Alternative Fuels

Wisconsin has no sources of petroleum or natural gas, 
so all transportation fuel is imported from other states 
and countries. In 2014, $12.5 billion left Wisconsin 
to pay for transportation fuel. This equates to 47% of 
state energy spending, or $5,455 per household per 
year.E1

Many alternative transportation fuels have emerged in 
the market within the last two decades and even more 
are in development. These include E85 (85% ethanol, 
15% gasoline), biodiesel, electricity, liquid petroleum 
gas (LPG), compressed natural gas (CNG), liquid 
natural gas (LNG), and hydrogen.E2

Nationally, over 20,000 alternative fuel stations have 
been established.E3 In Wisconsin, there are more 
than 500. Figure T1 shows the number and location 
of alternative fueling stations throughout the state. 
Many are clustered near high population areas such as 
Milwaukee, Madison and Green Bay.E4 Electric and E85 
fueling stations are most popular, comprising roughly 
75% of all alternative stations.

More effi cient and less polluting vehicle technologies 
are emerging that increase fuel economy and help the 
environment.  The number of alternative fuel vehicles 
in use has been increasing steadily during the past two 
decades, largely due to federal policies and incentives. 
Those running on E85, propane, compressed natural 
gas, and electricity are in widest use today. The 

popularity of ethanol vehicles has grown widely since 
1995 while the number of vehicles relying on other 
fuels has remained relatively constant. New models of 
electric vehicles (hybrid, plug-in hybrid, and all electric) 
and LPG and CNG operated vehicles are being 
developed with improved fuel effi cient technology.E5

Connected and Automated Vehicles

Progress is being made in connected vehicle (CV) 
technologyE6 and automated vehicle (AV) technologyE7 
that would bring signifi cant safety and effi ciency 
improvements along with energy and environmental 
benefi ts. CV technology enables communication 
among vehicles, roads, infrastructure, and drivers’ 
electronic devices to avoid accidents and to manage 
the transportation system effi ciently.E8 AV technology 
enables operating a vehicle without driver input in 
some control functions such as steering, throttle, or 
braking. Automated vehicles could use only vehicle 
sensors or they could use CV technology to operate 
safely. For both technologies, safety, privacy and data 
sharing remain as policy challenges to ensure the 
system functions optimally and securely.E9 Connected 
Counties: Tech Innovations in Transportation describes 
how various counties are testing these technologies.E10

Fuel Effi ciency and Idle Reduction

In addition to improvements in use of alternative fuels 
and advanced technology vehicles, more effi cient and 
less polluting vehicles are emerging that increase fuel 
economy and help the environment. Today’s cars and 
trucks are becoming more fuel effi cient through various 
means including more effi cient design, improvements 
to engines and tires, and weight reduction.E11   

Local governments can use various strategies to 
reduce fuel consumption including encouraging the 
use of mass transit and active travel like biking and 
walking; making improvements in transportation 
system effi ciency to reduce vehicle miles traveled; and 
encouraging private actions including idle reduction, 
regular vehicle maintenance, and use of more fuel 
effi cient parts.E12 Wisconsin Clean Cities are tracking 
smart ways to improve fuel economy.E13

Figure T1
Alternative Fueling Stations in Wisconsin
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