
Disrupting the 
Direction 
Transportation systems throughout the world 
are continually reshaped by disruptions in 
technology, demographics, and other emerg-
ing issues in society. Innovations including 
Transportation Network Companies (TNCs), 
bike and scooter rental programs, and the first 
stages of car automation are becoming more 
prevalent, requiring changes in how trans-
portation systems must operate and how 
decision-making can influence a community’s 
adaptability. Across the country, an aging and 
migrating population poses new challeng-
es for physical and economic accessibility in 
transportation. 

Many of the disruptions identified above 
have already reached the Anderson MPA. This 
chapter will examine existing and potential 
disruptions to the transportation system and 
identify some critical concerns that must be 
acknowledged and incorporated into this 
plan’s recommendations. 

Chapter 4
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Transformative Technologies 
Transportation Network Companies 
(TNC) 
TNCs like Uber and Lyft match passengers with 
vehicles and drivers to arrange rides on short 
notice. Since 2012, these companies have de-
veloped mobile phone applications to connect 
users with rides, which has had a dramatic im-
pact on mobility. TNCs are convenient for users 
for whom driving is not an option, whether 
by choice or circumstances. Vehicles arrive 
on demand and passengers can choose any 
pick-up or drop-off location instead of walk-
ing to a station like traditional transit options. 
TNCs can supplement the coverage of public 
transportation and serve as a “first mile, last 
mile” solution in cases where transit stops are 
far from the desired destination.  

However, the trade-off for convenience is 
cost. The average cost-per-mile for a passen-
ger using a TNC is between $0.65 and $2.00, 
compared to $0.26 for public transportation4. 
TNCs cannot currently be considered equita-
ble replacements for public transportation, 
even though shared autonomous vehicles may 
reduce fares in the future.

Early expectations were that TNCs would re-
duce traffic by encouraging ridesplitting or 
ridesharing. This practice is like carpooling 
where rides are shared, and costs are divided 
among passengers. However, ridesplitting only 
accounts for a portion of TNC trips. More re-
cent research finds that TNCs increase traffic, 
especially in city centers. One study found that 
between 2010 and 2016, hours of traffic delay 
increased 62% compared to 22% in a hypo-
thetical scenario without TNCs5. Another factor 
contributing to traffic is deadheading or out-
of-service movement between trips. In San 
Francisco, 20% of TNC traffic is out of service5. 

TNCs, like taxi services, also disrupt traffic flow 
in curb lanes during pick-ups and drop-offs. 

TNCs may not impact the Anderson MPA on 
the same level as larger cities like New York 
and San Francisco, but it is still important to 
plan for these changes. Some governments 
regulate or ban TNCs, but infrastructural 
changes can help accommodate them bet-
ter. These changes may include designated 
areas for pick-up and drop-off or investing in 
premium public transportation and relying on 
TNCs for first-mile, last-mile trips.

Connected and Autonomous 
Vehicles 
Connected and Autonomous Vehicles (CAVs) 
are expected to significantly affect the trans-
portation system’s future. Autonomous 
vehicles are commonly referred to as self-driv-
ing cars; however, automation can occur at 
different levels of capability (see Figure 4.01). 
New vehicles are now regularly including level 
1 and 2 assistance, while level 3 has recently 
entered the market in limited capacities. The 
highest level of automation would be a system 
that can drive a car independently in all con-
ditions, but no model currently being tested is 
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fully automated in all locations and conditions. 
CAVs are expected to improve safety as well as 
efficiency, since most crashes are caused by 
human error6, though there are concerns with 
the impact on bicycle and pedestrian traffic.  

It is less clear how CAVs will impact land use. 
Shared autonomous vehicles could reduce the 
need for parking, because after dropping off 
one passenger, a car could simply move on to 
pick up another. If this occurs, communities 
could eliminate or reduce parking require-
ments, which in turn allows for densification 
and infill of downtown areas. Conversely, 
eliminating the need to drive would enable 
commuters to live further away from home, 
therefore incentivizing sprawl development. In 
addition, CAVs could contribute to increases 
in traffic with “deadheading” or idle travel be-
tween passengers like TNCs. The timeline for 
continued automation and the overall impact 
of CAVs is still uncertain. However, planners 
and policymakers should acknowledge the 
likelihood that CAVs will drastically affect the 
urban landscape.

Personal Rapid Transit  
Personal Rapid Transit (PRT) combines desir-
able aspects of both public transportation and 
personal vehicles. Like many public transit sys-
tems, PRT follows a relatively fixed route along 
a track network. However, PRT trips are spe-
cialized by the requests of individuals or small 
groups of passengers. A fleet of low capacity 
“podcars” offers a more private, less congested 
alternative to conventional public transit. Ide-
ally, the low weight of individual pods makes 
both the vehicles and their supporting infra-
structure less expensive and visually obtrusive 
to build. 

Today, there are less than a dozen PRT systems 
worldwide, including examples in The United 

Level 0
The human driver is in complete 
control of all functions of the car.

Level 1
The human driver controls the car, 

aside from some assist features.

Level 2
More than one function is automated, 
but the driver must remain attentive.

Driving functions are automated, but the 
driver must sometimes take back control.

Level 4
The car itself can drive with no human 
intervention in certain environments.

Level 5
The automated system can perform all 

tasks under all conditions.

Level 3

Figure 4.01: Levels of Automation
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Kingdom, South Korea, and the United Arab 
Emirates. There are no city-wide examples yet, 
but the largest example in the country is lo-
cated at the University of West Virginia.  

Electric Vehicles 
The first electric cars were produced as early 
as the 1880s, but they were soon replaced by 
gasoline-powered vehicles. In recent decades, 
electric vehicles have returned and are now 
more popular and accessible than ever. In Indi-
ana, the combination of hybrid electric, battery 
electric, and plug-in hybrid electric vehicles 
accounted for nearly 20% of the fleet mix in 
2024. Despite higher upfront costs than diesel 
or petrol cars, electric cars are cheaper to own 
and run. Local and federal governments across 
the globe have pushed legislation to incentiv-
ize electric vehicle use. Major manufacturers 
like General Motors, Ford, Volvo, and Honda/
Nissan have set ambitious goals for drastical-
ly increasing electric vehicle production by 
2030/2035. Similarly, companies like Amazon, 
FedEx, and DHL are targeting 50-70% fleet 
transitions to electric vehicles by 2030. The IIJA 
established a national target to increase the 
availability of charging infrastructure.

Figure 4.02: Indiana Household Vehicles by Fuel TypeSource: 2023 INDOT Vehicle Registrations
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Electric cars produce little to no air pollution 
when running and, thus, will reduce depen-
dence on fossil fuels. However, reduction 
depends on which resources are used to pro-
duce energy in the existing power grid. While 
Madison County has expanded its renewable 
energy yield in recent years, Indiana is still one 
of the top five states in the share of energy 
produced from coal. Coal accounted for 70% 
of the state’s energy use in 20187. For electric 
vehicles to reach their greatest environmen-
tal potential, their use must be paired with 
renewable energy production. 

Shared Micromobility Systems
Micromobility, a category of transportation 
that includes very light, low-occupancy vehi-
cles like electric scooters (e-scooters), electric 
skateboards, shared bicycles, and electric 
pedal assisted bicycles (e-bikes), has been 
rapidly introduced and expanded across the 
globe. The US Bureau of Transportation Statis-
tics (BTS) has specifically tracked bicycle and 
e-scooter sharing systems since 2015 and the 
National Association of City Transportation 
Officials (NACTO) has released eight Shared 
Micromobility Reports since 2016. These sys-
tems exploded in popularity until 2020, when a 
number of providers suspended operations or 

closed permanently in response to COVID-19. 
However, they have rebounded over the last 
few years, with NACTO indicating pre-pandem-
ic levels were reached by 2023 and another 13% 
growth was achieved by the end of 2025.

Shared micromobility systems generally in-
clude docked bikeshare, dockless bikeshare, 
and dockless e-scooters. Though bikeshare 
systems have existed in some form since 
1965, recent innovations in anti-theft tech-
nology, integration with mobile applications, 
and introduction of dockless programs have 
made the programs more accessible and 
user-friendly. Both dockless bikeshare and 
dockless e-scooter programs provide addi-
tional flexibility because users don’t have to 
return the device to a specific location. How-
ever, dockless systems can be controversial 
because bikes and scooters are often left in 
sidewalks and other public rights-of-way ob-
structing pedestrian and parking spaces, as 
well as limiting Americans with Disabilities 
Act (ADA) accessibility.

Nevertheless, shared micromobility pro-
grams are a vital opportunity to expand 
mobility options and reduce car emissions. 
To accommodate these systems, cities have 
implemented new bike infrastructure like bike 
lanes, docking stations, and designated dock-
less drop-off areas in the public right-of-way, 
as well as launching education and outreach 
campaigns for using them. In Indiana, the In-
dianapolis Pacers Bikeshare Program is the 
largest and most popular system with over 
50 docking stations. Carmel, Bloomington, 
and Valparaiso also have shared micromobility 
systems and could be beneficial communities 
to learn from. 
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Transportation Security
As transportation technologies continue to 
evolve, protecting the systems that support 
mobility has become an increasingly import-
ant aspect of planning. Connected vehicles 
and infrastructure, intelligent transportation 
systems, and digital communications create 
new opportunities to improve mobility but 
also introduce new security risks. 

Maintaining secure and flexible informa-
tion technology systems helps ensure the 
continuity of transportation operations, emer-
gency response, and public services. One of 
the MPO’s vital roles in security is the hosting 
and maintenance of Madison County’s E911 
database, which provides first responders 
with routing, address information, and fire 
hydrant locations. As the state transitions 
to NG911, Madison County will be adopting 
NG911 as well. Making enhancements to the 
community’s 911 database strengthens local 
security by supporting incident response. It is 
also necessary groundwork for potential future 
efforts to institute a coordinated Traffic Inci-
dent Management Program. 

Developing Demographics 
Factors that shape the landscape of mobility 
involve technology as well as people. The US 
has witnessed economic and cultural chang-
es in education, workforce participation, and 
housing trends. The youngest generations are 
now slower to enter the job market and have 
children, leaving gaps in the job market. Retir-
ing Americans, soon to outnumber youth, have 
pressing concerns for physical accessibility in 
transportation. Demographic and population 
shifts pose unique challenges and opportu-
nities for the Midwest. Culturally, there is a 
shift in how Americans view and participate 
in mobility, because there is less dependence 
on cars for both financial and environmental 

reasons. To adapt transportation resources for 
the future, there is a consistent, fundamental 
need for effective, accessible options in the 
way people move.  

Generational Trends 
Two recent generations, Millennials (born be-
tween 1981 and 1996) and Generation Z (born 
between 1997 and 2013), have entered the job 
market and impacted the landscape of mobil-
ity. These generations face unique challenges, 
such as the Great Recession of 2008, which 
left Millennials the most indebted generation. 
These issues make young adults more reluc-
tant to have children, purchase cars, or own 
homes than prior generations at comparable 
ages.  

This economically precarious situation has 
changed the state of housing in the US and 
consequently, the needs of a transportation 
system. According to the 2024 ACS, nearly a 
third of American households are burdened 
by the cost of housing, meaning that hous-
ing costs consumed more than 30% of their 
household income. A populace with trouble 
finding affordable housing is more likely to 
commute further to get to work. In addition, 
as housing prices continue to rise in the City of 
Indianapolis, people are incentivized to move 
further from the central city into exurban 
communities to secure affordable housing. 
In recent years, this exurban expansion has 
directly affected the population growth of the 
Southwest subregion of the Anderson MPA. 

Teenagers are increasingly delaying applying 
for drivers’ licenses, as well as foregoing their 
application altogether8. Younger generations 
are more likely to favor a car-free lifestyle. 
During the inMotion 2050 public engagement 
process, stakeholders and respondents were 
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chiefly interested in greater pedestrian and 
bicycle amenities like multi-use trails. 

Nationwide Migration Patterns 
In the past few years, national trends have 
shown the fastest population growth in the 
southern states of Texas, Florida, North Caro-
lina, South Carolina, and Virginia. Among the 
fifteen fastest-growing cities in the US, twelve 
were in the South and three were in the West9. 
This geographic range represents the Sun Belt, 
a region that has steadily grown in population 
since the 1960s. However, Midwestern cities 
have not seen the same rates of growth. With-
in Indiana, the fastest-growing counties are 
those in or surrounding major cities including 
Indianapolis, Carmel, Fort Wayne, and Lafay-
ette, which shows that people are increasingly 
favoring urban areas over rural areas.

Aging Populations
Population age is expected to increase na-
tionwide. According to American Community 
Survey estimates, the median age in 2024 was 
38.9 years. This is an increase of 0.7 years from 
2020, when the median age was 38.2. As fewer 
children are born, the average age is shifting 
higher. This is true in Indiana as well, especially 
since trends point to population increase slow-
ing or stagnating in the Midwest as compared 
to other regions in the country.  

In the coming years, it is expected that the 
population of the MPA will continue to grow 
older. The growth of grand families or kinship 
families, in which children are primarily raised 
by grandparents, creates further need for old-
er adults to be mobile so they can access a 
variety of resources to support childcare. In 
addition, strengthening pedestrian infra-
structure and expanding ADA compliance 
in pedestrian rights-of-way must become a 
priority to support these aging populations. 

The American Association of Retired Persons 
(AARP) recommends that local governments 
adopt a Complete Streets policy to ensure that 
considerations are made for pedestrians, bi-
cyclists, and other vulnerable road users in 
transportation projects10. These policies are 
important for older users, as many older adults 
will reach a stage in which they can no longer 
drive, and safe pedestrian access will provide 
alternative transportation options and support 
independence.  

In addition, improving transit including the 
City of Anderson Transportation System (CATS) 
and Transportation for Rural Areas of Madison 
County (TRAM) can connect those who can-
not drive or walk to resources outside their 
neighborhood. The National Science and Tech-
nology Council advocates that transit be made 
more age-friendly both through the design of 
infrastructure and route navigation consider-
ations11. For example, adopting a real-time bus 
app can alleviate the confusion of using the 
CATS system for residents and visitors. CATS 
system users have cited their unfamiliarity with 
the schedule as a primary barrier to utilizing 
transit.     

Older adults who drive may also have re-
duced vision and/or a slower reaction time. 
To support their mobility, the Federal Highway 
Administration (FHWA) recommends a set 
of specific design guidelines known as the 
Handbook for Designing Roadways for the 
Aging Population. These guidelines identify 
design alterations that can make roads easier 
for older adults to use, such as preferred lane 
widths or increased visibility of striping and 
signage.  

Extreme Weather Events
Average temperatures are expected to rise 
across the State of Indiana in the coming years. 
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While this may seem like a positive change 
in some ways, there are many negative im-
plications. In a public heath context, warmer 
temperatures raise concerns about more ex-
treme heat events and heat-related death. 
Furthermore, deteriorating local air quality 
can exacerbate individual health problems. 
Transportation infrastructure may experi-
ence more wear due to increased annual 
precipitation and higher temperatures, which 

increases maintenance costs. Finally, as floods 
become more frequent, it will be important 
to plan for alternative routes and other safety 
considerations.   

Temperature   
Extreme heat events threaten public health 
because they result in fatalities either due to 
the heat itself, or due to preexisting conditions 

Figure 4.03: Past Rise in Precipitation(13)

Figure 4.04: Past Rise in Temperature(13)
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worsened by the heat. For example, those who 
have asthma or allergies may have their health 
worsened by the increased pollen that accom-
panies a longer allergy season, and increase 
in ground-level particulate matter can trigger 
asthma or heart attacks. In addition to heat, 
greater rainfall is expected, which may create 
conditions that promote pathogens and dis-
ease vectors like mosquitoes12. The immediate 
health effects of excessive heat and poor air 
quality are problematic because they could 
also discourage road users from choosing to 
walk or bike to their destinations. Reducing 
car trips is an important part of lowering emis-
sions but deteriorating outdoor conditions 
could counteract governmental and commu-
nity efforts to reach this goal.  

Rainfall 
Extreme rainfall and flooding can lead to water 
contamination due to the combined sewer 
overflow systems common to the area. Many 
rural residents rely on wells for drinking wa-
ter, which can become contaminated during 
heavy precipitation. Since some communities 
in the Anderson MPA are located within or 
directly adjacent to floodplains, this is a pri-
mary concern. Average annual precipitation 
in the state is expected to increase by 6-8% by 
mid-century, with most precipitation expected 
to occur in winter and spring13. Increased rain-
fall and snowfall lead to more flooding, a risk 
which should not be ignored. Floods may cut 
off transportation routes, affecting the mobility 
of private road users, commercial freight, and 
first responders. Communities must gauge 
their level of risk and plan detour and evacu-
ation routes as appropriate, as well as prepare 
systems of effective communication so the 
public receives warnings about local hazards. 

Trees & Plants 
The role of the urban treescape is not often 
considered in conversations about walkabili-
ty, but it may become more important in the 
future. An extensive urban forest can provide 
shade and combat the urban heat island ef-
fect that renders urban populations most 
vulnerable to heat events. Trees and vegeta-
tion offer not only shade but also directly cool 
through evapotranspiration—the process of 
absorbing water through roots and evaporat-
ing through leaves. Additionally, trees act as 
natural filters to remove pollutants and have 
positive air quality benefits19. However, certain 
tree species may be threatened. Plant popu-
lations are expected to shift, and some tree 
species including those commonly planted 
in Midwestern urban contexts are expected to 
die off or migrate out of the region over time 
due to changes in temperature and precipi-
tation14. Urban foresters and park managers 
should be prepared for this scenario by taking 
into consideration what amount and in which 
locations the treescape is most at risk, what 
steps must be taken to mitigate that risk, and 
whether alternate tree species should be con-
sidered for new plantings. 

Infrastructure Maintenance  
The possibility of more extreme weather cy-
cles, including increased heat as well as snow 
and rain indicates that there will be greater 
wear on infrastructure15. Bridge structures are 
especially sensitive to extreme rainfall. Over-
loaded streams and rivers can cause erosion, or 
bridge scour, around piers, which is a common 
cause of bridge failure. A simple preparatory 
step that communities can take to address 
these potential issues is creating an inventory 
of transportation assets. 

Preservation of critical structures such as 
bridges is vital for security as well. Developing 
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and maintaining a comprehensive invento-
ry of transportation assets allows agencies to 
identify critical facilities, assess vulnerabilities, 
prioritize security enhancements, and allocate 
resources to protect the transportation net-
work while supporting rapid response and 
recovery when disruptions occur.

COVID-19 Impacts 
From mid-March to August 2020, the State 
of Indiana was under a stay-at-home order 
because of COVID-19. During these months, 
the public was advised to remain at home and 
avoid contact with others except for perform-
ing essential tasks. As a result, many workers 
began telecommuting and many more were 
furloughed or lost their jobs altogether. Exac-
erbating the housing affordability issues noted 
above, COVID-19 also sparked a mass migra-
tion known as the Great Reshuffle. Increases in 
telecommuting and lay-offs led to a significant 
number of people moving to different cities, 
states, or countries.

Travel during this period was greatly reduced 
because of these limitations and provides a 
unique opportunity for further study on dis-
ruptive trends. Studies to understand impacts 
on the transportation system continue to be 
released. Though in this case the disruption 
was a public health issue, similar reductions in 
travel might occur in any emergency scenario 
where people are advised to shelter in place. 
For example, if people are required to shel-
ter in place because of deteriorating outdoor 
conditions, their travel might be affected in a 
similar manner.

In addition to gaining insight for situations 
where people are advised to shelter in place, 
COVID-19 travel levels could be used to ad-
just analysis assumptions for future scenarios 

with population losses and reductions in com-
muting due to increased telecommuting. By 
studying the effects of COVID-19, decision 
makers could be better informed about con-
ditions in a wide range of scenarios and be 
further prepared if a similar crisis occurs again.

Summary 
Extrapolating past trends can form a basis 
for what to expect in the future, but the MPA 
must be prepared for novel disruptions as 
well. In most cases, the extent of their effects 
or their exact impacts on the transportation 
system are uncertain. However, based on cur-
rent knowledge, communities should consider 
some likely outcomes to prepare for those 
impacts. 

For example, the availability and use of auton-
omous vehicles will likely increase significantly 
over the next five to ten years. In combination 
with TNC services, these new technologies may 
drastically change the future of the transporta-
tion system. In the future, the automobile may 
evolve from being chiefly personal property 
that sits idle most of the time into a shared, 
continuously running service, though it re-
mains to be seen whether shared autonomous 
vehicles can compare with public transit in 
terms of affordability and access. 

As the population’s average age increases, 
more care must be taken to ensure access for 
older adults. Mobility for all ages can be better 
supported by investing in trails and pedestrian 
infrastructure, adopting Complete Streets poli-
cies, ensuring ADA compliance, and designing 
roadways to increase pedestrian safety. Conse-
quently, many of these changes also support 
a climate that attracts amenities that younger 
generations prefer. 




