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Figure 1: Plan summary (Source: Authors)

The Iowa City Automated Vehicles Adaptation and 
Equity Plan is designed as a policy guidebook for City 
leaders to consider and apply in future planning activities. 
It addresses the current mobility challenges facing resi-
dents while setting the stage for a seamless integration of 
automated vehicles (AVs) in the future. Based on literature 
review, data analysis, and public engagement in the form 
of interviews with key stakeholders and a public open 
house, this document contains a series of policy interven-
tions that leverage Iowa City’s key transportation assets 
to preserve its walkable, pedestrian-oriented community 
in light of recent developments in automated vehicle tech-
nologies. Furthermore, the Iowa City Automated Vehicle 
Adaptation and Equity Plan identifies the current aspects 
of the local transportation system that can be improved 
upon to assist the City in realizing the vision and goals 
set forth in the guiding planning documents, such as the 
IC2030 Comprehensive Plan and the Climate Action Plan, 
while mitigating the potential adverse impacts associated 
with AVs.   

Beginning with an overview of automated vehicles 
and the current status of this technology, the plan then 
presents the prospective benefits and challenges related 
to AVs and the general framework for Iowa City to fol-
low in anticipating this technology. Next is an overview 
of the methodology that guided the plan’s creation and 
a discussion of recent transportation planning activities 
conducted by the City. The plan then describes the chal-
lenges and needs of the local transportation system that 
were articulated by key stakeholders in interviews held 
with the planning team. Based on literature review and 
the input obtained in the stakeholder interview sessions, 
three main focus areas were delineated - shared mobility, 
Iowa City transit, and parking and land use.

The current landscape of the three focus areas within 
the context of Iowa City are described to illustrate how 
they relate to AVs as well as how they can be leveraged 
to address the existing mobility challenges faced by res-
idents at the downtown, city, and regional level while 
incorporating a timeline for implementing the associat-
ed policy interventions presented in the plan. Below is a 
summary of the policy interventions for each focus area: 

Shared Mobility 
• Implement a Pick-Up and Drop-Off (PUDO) manage-

ment plan in downtown Iowa City for regulating public 
right of way in the context of transportation network com-
panies (TNCs), paratransit operations, commercial opera-
tions in the short-term and pave the way for the manage-
ment of automated vehicles operation in the future. 
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Figure 2: Recommendations timeline (Source: Authors)

• Create public-private partnerships to allow shared 
mobility modes to complement Iowa City transit. First of 
all, integrate the BONGO app with shared mobility service 
providers to establish a data repository that assists in un-
derstanding residential travel patterns. Secondly, encour-
age shared mobility operators to enter into data-sharing 
agreements. Finally, encourage Transportation Network 
Companies to offer a mandated level of service in Iowa 
City’s mobility-challenged areas.

Iowa City Transit 
• Redesign the future Iowa City Transit system as a 

trunk and feeder system that utilizes neighborhood door-
to-door AV shuttles that feed dedicated trunk lines mov-
ing a high volume of passengers across the City. 

• Implement an AV shuttle pilot in the downtown area to 
allow residents an opportunity to explore AV technology. 

• Implement a rideshare voucher program to offer mo-
bility services for disadvantaged residents when transit is 
not in service. 

Parking and Land Use 
• Implement a Residential Parking Permit Program to 

address spillover parking challenges in neighborhoods 
with close proximity to the downtown area. 

• Reduce parking requirements to increase the qual-
ity of Iowa City’s built environment and improve housing 
affordability. 

• Revise zoning and subdivision regulations to encour-

age active and shared mobility infrastructure in future 
residential and commercial developments. 

Included in the plan is a value proposition that pres-
ents two scenarios for future transit usage and compares 
the ridership, service areas, vehicle miles traveled, green-
house gas, and public health implications associated with 
a “Business as Usual” approach in which Iowa City Transit 
maintains its current system versus transitioning into 
the “Automated Transit Fleet” scenario that sees a fixed-
route trunk system fed by neighborhood AV shuttles. 
These scenarios are translated into a vision for the future 
that was presented to the public in an open house event 
so that their input could be incorporated into the plan’s 
policy interventions. The plan concludes with a discus-
sion of how the policy interventions connect to the City’s 
Comprehensive Plan, Climate Action Plan, District Plans, 
and the Johnson County Long Range Transportation Plan.

Transportation technologies, especially those related 
to automated vehicles, will continue to develop rapidly. 
The City of Iowa City is in a position to be a leader among 
mid-sized communities in planning for the potential im-
pacts associated with AVs; through leveraging existing 
assets and addressing the current mobility challenges of 
residents, Iowa City can foster a more efficient transpor-
tation system that offers mobility options that allow all 
residents access to the myriad economic opportunities 
and amenities the City has to offer. 

Iowa CIty
on the move
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why plan FoR av?
Recent developments in automated vehicles and asso-

ciated technologies have begun shifting the way we think 
about transportation. Communities across the United 
States are beginning to consider what their future trans-
portation systems can look like with the integration of au-
tomated vehicles as well as the role they want automated 
vehicles to play in their urban landscape. With benefits like 
increased road safety, increased access to transportation 
options, decreased congestion, and decreased green-
house gas emissions, automated vehicles could play an 
integral role in shaping future transportation networks 
that offer the efficiency and equity outcomes we strive for.  

However, it can be easy to overlook the prospective 
challenges brought about by automated vehicles. If com-
munities do not properly plan to adapt to automated ve-
hicles, they could see urban sprawl as the time-savings 
related to traveling in a driverless car could incentivize 
people to live farther from their jobs, increased inequity 
in transportation access if the majority of automated ve-
hicles operating in public roadways are privately owned, 
declines in public transit ridership that could lead com-
munities to ending their provision of the service, and the 
degradation of pedestrian-oriented areas as the use of 
automated vehicles to drop users off wherever they’d like 
could result in less walking overall.  

oveRvIew oF av
Driver assistance technology has existed in vehicles 

since the 1950s.  (NHTSA, 2018). From 1950 to 2000, 
these technologies included safety and convenience fea-
tures like cruise control, seat belts, and antilock brakes. 
The next decade (2000-2010) added advanced safety fea-
tures such as electronic stability control, blind spot de-
tection, forward collision warning, and lane departure 
warning. From 2010 to 2016, advanced driver assistance 
features were added. These features included rearview 
video systems, automatic emergency braking, pedestrian 
automatic emergency braking, rear automatic emergency 
braking, rear cross traffic alerts, and lane centering as-
sistance. Our technology now (2016-2025) is evolving to 
include partially automated safety features that include 
lane keeping assistance, adaptive cruise control, traffic 
jam assistance, and self-parking capabilities. Expected 
evolutionary technologies beyond year 2025 include fully 
automated safety features that include the highway auto-
pilot (NHTSA, 2018).

Nomenclature is critical for cohesion and consistency; 
however, the industry is still formulating terminology for 
universal compatibility. Meanwhile, the U.S. Department 
of Transportation (US DOT) has devised a variety of terms 
and generalized language. This report shall follow suit 
with current trends in federal language.

Clear and consistent definition and use of terminology 
is critical to advancing the discussion around automation. 
To date, a variety of terms (e.g., self-driving, autonomous, 
driverless, highly automated) have been used by industry, 
government, and observers to describe various forms of 
automation in surface transportation. While no terminol-
ogy is correct or incorrect, this document uses “automa-
tion” and “automated vehicles” as general terms to broad-
ly describe the topic, with more specific language, such 
as “Automated Driving System” or “ADS” used when ap-
propriate. See page 7 for a full glossary of terms (“USDOT 
Automated Vehicles 3.0 Activities” 2018).

One day the evolution of ADS will be able to handle the 
task of driving when it is not possible or desired for in-
dividuals to drive. Today’s ADS uses hardware (sensors, 
radar, and cameras) and software to help the vehicle iden-
tify safety risks and avoid traffic collisions by alerting the 
driver when a potential risk is identified by the system. 
ADS helps drivers to avoid unsafe lane changes and avoid 
drifting out of their current travel lane. ADS also warns 
drivers of vehicles of obstacles behind them while travel-
ing in reverse. Vehicles are now able to brake automati-
cally when a vehicle ahead has stopped or slowed down 
suddenly.

There are six levels of ADS, according to the Society 
of Automotive Engineers (SAE). Level 0 has zero auton-
omy, and the driver performs all driving tasks. In Level 
1, the vehicle is controlled by the driver at all times while 
some driving assistance features may be included, such 
as cruise control. Level 2 ADS includes partial automation 
where the vehicle has a combination of automated capa-
bilities, either longitudinally or latitudinally, but not both 
simultaneously. These include acceleration and steering 
assistance, and like Level 1, the driver must be in control 
and engaged at all times to monitor environmental condi-
tions. Level 3 is regarded as conditional automation. The 
driver’s attention is still a necessity at this level, but only 
for vehicle takeover when notified by the system. Level 4 
is considered high automation. This vehicle is capable of 
performing all driving tasks under specific conditions, but 
the driver may have to take control of the vehicle at any 
moment. Level 5 is full automation where the vehicle is 
capable of performing all driving tasks in any condition. At 
this level there is an option for the driver to take control, 
however, the human occupants are simply passengers 
and need not be involved in driving. Currently we are in a 
transition phase between level 2 and 3, most notably with 
the availability of ADS technology in Tesla vehicles.

The benefits of automation include safety, econom-
ic and societal efficiency and convenience, and improved 
mobility. Safety is regarded as the main benefit associat-
ed with AVs and these vehicles have the potential to save 
lives and reduce injuries.  In 2017, the U.S. economy lost 
$242 billion in activity and $57.6 billion in lost workplace 
productivity, as well as $594 billion due to loss of life 
and decreased quality of life due to injuries. Additionally, 
Americans spent an estimated 6.9 billion hours in traffic 
delays in 2014. A recent study suggests that when auto-

Figure 3: 6 levels of automation (Source: SAE)

mated vehicles become popular (beyond 2030), they are 
estimated at possibly freeing up as much as 50 minutes 
per day in travel efficiency (Bertoncello & Wee, 2015). This 
could increase family time and reduce vehicle emissions 
and fuel costs. Automated vehicles could also extend mo-
bility options for the 53 million disabled people as well 
as 49 million Americans who are over the age of 65. This 
technology could also have the potential to create em-
ployment opportunities for nearly two million disabled 
people (NHTSA, 2018).

beneFIts & Challenges oF av
While improved safety is touted as the major benefit 

associated with the deployment of automated vehicles, 
there exist a range of other benefits and challenges. The 
team performed a comprehensive literature review of dif-
ferent scholarly articles to identify the potential impacts 
of automated vehicles on future urban landscapes. It was 
found that AVs can provide myriad benefits to future com-
munities, however, these benefits are not without various 
challenges that will rely on sound planning practices to 
resolve.

The bulk of the academic literature reviewed by the 
team posits safety improvements as the most import-
ant benefit that AVs will provide. AV technologies, espe-
cially those related to safety, are improved upon annu-
ally which will lead to the eventual availability of level 5 
technology—otherwise known as completely self-driving 
automobiles. This scenario may provide an overall safer 
transportation network as less vehicles operating on pub-
lic roadways will reduce the chance of collisions; addition-
ally, researchers have demonstrated that the majority of 
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automobile accidents occur due to human error (Bagloee, 
Tavana, Asadi & Oliver, 2016). By removing the human er-
ror element, self-learning AVs could be able to provide a 
social benefit of $2,000 (in 2015 dollars) per AV in terms 
of crash savings, travel time reduction, improved fuel ef-
ficiency, and parking benefits (Fagnant and Kockelman, 
2015). AVs can aid cities in achieving lower greenhouse 
gas (GHG) emissions goals as all AVs are anticipated to 
be electric vehicles with vehicle to vehicle communica-
tion systems on board that will result in higher efficiency 
in driving and therefore lower emissions. The increasing 
number of shared AVs (SAV) can provide municipalities 
with the opportunity to revise their land use control mea-
sures to allow for less parking requirements in the down-
town areas, which will then give the city authority addi-
tional opportunities to convert on-street parking facilities 
into greenspaces or other land uses. Supplementing the 
benefits of reduced parking demand provided by SAVs, re-
search suggests that a higher number of SAVs deployed 
in urban transportation networks can help US house-
holds reduce their vehicle ownership needs; research-
ers estimate that households can reduce the number of 
vehicles owned from 2.1 to 1.2 vehicles per household 
(Brandon & Michael, 2017). Vehicle to vehicle communi-
cation technology will assist municipalities in managing 
their transportation network by facilitating more efficient 
management of intersections, utilizing road space more 
effectively, and reducing road congestion. Many research 
findings suggest AVs may help transit agencies minimize 
their operational costs and allow transit to be more ac-
cessible for residents by incorporating AV shuttles into 
the transit system. Deploying AV shuttles in transit sys-
tems may help both transit agencies and TNCs to achieve 
cost minimization in their operations and make future 
transportation options more affordable. Therefore, great-
er equity in municipal transit systems may be achieved 
with the deployment of AVs in future transit systems. 

While the deployment of AVs in urban transportation 
networks will offer many benefits to municipalities, AVs 
can also bring about challenges that planners must be 
prepared to address. The main challenge municipalities 
will face relates to planning capital improvements - ma-
jor infrastructure investments will be required to accom-
modate AVs in the road system, which will pose a sig-
nificant challenge to municipal and state Department of 
Transportations’ budgets (Governing, 2018). AV technolo-
gy development is highly dependent on the development 
of Artificial Intelligence (AI) systems. At the nascent level 
of the technology, it will be difficult for AVs to cope with 
adverse environmental conditions such as snow, rain, 
landslides, etc. Furthermore, driverless technology may 
cause economic challenges as many industries, especial-

ly in transportation, will experience labor market disrup-
tions as the need for commercial highway freight drivers 
and transit operators will decline drastically. Other con-
cerns include cybersecurity and personal privacy issues 
due to continuous data collection of riders and surround-
ing environments (Litman, 2018). Therefore, ensuring se-
curity of those large data sets will be a contentious is-
sue as AVs are integrated into transportation networks. 
Ethical problems may arise with AVs in scenarios involv-
ing encounters between other road users and AVs, as the 
determination of liability in traffic collisions is not clear. 
Lastly, research finds that the future deployment of AVs 
may result in a future with increased numbers of cars in 
the roads and create a new form of congestion termed 
‘automated congestion” (Descant, 2018).

leveRagIng oppoRtunItIes
In creating this adaptation and equity plan, the team 

assessed the trends in Iowa City’s mobility systems to 
identify the existing challenges, explored the impacts re-
lated to automated vehicles, and used those findings to 
guide Iowa City’s sustainable development strategies.

Our focus was guided by the understanding that tech-
nological progress is imminent and the deployment of 
automated vehicles will sooner or later take place in 
Iowa City, thus it is our role as planners to ensure that 
this process does not diminish the livelihood of the resi-
dents, but rather it enhances their goals and aspirations 
towards accessibility, sustainability and equity expressed 
in the City’s visioning and planning documents. For years 
Iowa City has led the U.S. livability charts among cities of 
a similar size (Wheelwright, 2018), yet it is not free from 
the prevalence of common transportation challenges fac-
ing other U.S. cities like inefficient public transit systems, 
untamed disruption caused by ride-hailing services and 
other TNCs, predominance of parking in the urban core 
and injuries on the roads. On the other hand, general 
technological change, such as automation, electrification 
and connectivity already disrupt our society and will po-
tentially influence human lives even more in the years to 
come. We consider their deployment as a unique pivot to 
alter the prevailing car-dependent pattern of U.S. urban 
development that can facilitate improved living conditions 
and access to opportunities for the people of Iowa City. 

Nevertheless, there is no concrete understanding of a 
timeline and scale for automated vehicles’ introduction to 
local transportation systems, as there is still a gap be-
tween existing pilot projects, and assumed potential and 
actual deployment of operationally sound and safe prod-
ucts. In leveraging the existing knowledge pertaining to 

AVs we aim to create a flexible framework that lays out 
the understanding of the benefits and challenges of the 
new technology, foresees the changes, adapts current 
planning methods to the expected requirements and 
avoids unnecessary public expenditures.

pRojeCt sCope & aIms 
Despite working in the uncharted territory of auto-

mated vehicles planning,  the team has the support of 
University faculty, and the Provost’s Office of Outreach 
and Engagement, as well as the guidance of two expe-
rienced project partners – the City of Iowa City and the 
National Advanced Driving Simulator (NADS), a leading 
transportation research center. Under their guidance, our 
aims with this plan are to: 

• Understand the multimodal accessibility needs of 
Iowa City residents and identify how AV technology can 
help meet these needs for all.

• Analyze the benefits of emerging shared mobility 
technologies, their relations to AV adoption, and their 
prospective impact on Iowa City.

• Assess the impact of AV and associated mobility 
technologies on future land use and propose changes de-
signed to improve land use efficiency.

• Evaluate the role AV technology can play in Iowa City’s 
transportation network and assess how it can benefit the 
community.

Figure 4: Project stakeholders (Source: Authors)
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pRojeCt methodology 
Through literature review, field work, data analysis, 

discussions with stakeholders, and a public open house 
event, the team identifiied and researched the topics of 
transit, land use, shared mobility and safety as well as as-
sessed stakeholders’ perspectives towards autonomous 
technology to inform the baseline for scenario planning 
and provide short- and long-term recommendations for 
the city.

This part of the report aims to describe the overall ap-
proach to the plan’s creation, while the methodology for 
concrete steps, whether through research, analysis, or 
public input, is discussed in the corresponding sections.

Despite the vigorous discussion in academic and pro-
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Figure 6: Project methodology (Source: Authors)

fessional circles as well as numerous media publications 
and public events, to the project’s team best knowledge, 
there is no comprehensive methodology or existing best 
practices that can be replicated in our attempt to plan for 
automated vehicles in Iowa City. Researchers across in-
stitutions assess the perception of and propensity to use 
AVs through focus groups and surveys (Nielsen, 2018) or 
model the impact of expected benefits and externalities 
on the built environment (Zhanga, 2015) while practi-
tioners suggest engaging communities in the discussion 
and thinking on the topic through the process of scenario 
planning (Nisenson, 2018). Following suggestions from 
the latter, the team’s approach to the project stems from 
the Federal Highway Administration (FHWA) Scenario 
Planning Guidebook, which establishes the framework  
for providing support for transportation agencies in 
planning for population and land-use changes, climate 
change, and transportation network resiliency. The pro-
posed six-phase framework raises pertinent questions, 
advises actions and strategies, and outlines the potential 
outcomes for each of the steps discussed (FHWA, 2011). 
It should be noted, that although the team doesn’t employ 
the FHWA methodology in full, it agrees that this tech-

nique is instrumental when planning for the uncertainty 
of the future.

Once aligned with the aims and expectations outlined 
by the project partners, the team transformed the meth-
odology from the FHWA Scenario Planning Guidebook 
into a five-step process that structures the existing re-
search attempts and planning techniques to create a com-
prehensive framework that measures the effectiveness of 
the existing transportation network, adjusts to the equity 
challenges, assesses the public sentiment towards auto-
mated vehicles, and guides the decision-making process 
that can then be applied by the City of Iowa City both in a 
short- and long-term perspective.

At the first stage we reviewed Iowa City planning doc-
uments and the existing body of AV-related literature that 
incorporated professional planning knowledge to allow 
for the identification of the four topics that required fur-
ther field research and data analysis for the project. These 
four topics are: public transit and land use challenges, 
shared mobility trends, societal knowledge and expecta-
tions, and safety challenges.

The third step of the process synthesizes the conclu-
sions of the first two stages and informs the development 
of a 5-year Short-term Mobility Improvement Plan that 
is aimed to improve the current transportation network 
of Iowa City while providing solutions to the current mo-
bility challenges facing Iowa City residents. These very 
conclusions provide a basis for the scenario planning ac-
tivities conducted in accordance with the FHWA Scenario 
Planning Guidebook recommendations.

The no change and vision scenarios created by the 
planning team were presented to the general public for 
a round of comments to again verify the relevance of the 
team’s proposals to the residents’ aspirations and once 
altered to that input, these scenarios completed the fourth 
stage of our project. The ultimate goal at this point was to 
explore the future uncertainty in order to prepare the re-
silient answers to the numerous challenges of the years 
to come (Schwartz, 1996) and set a foundation for the 
long-term recommendations, summarized in the Future 
shared mobility plan developed during the fifth step.
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tRanspoRtatIon In Iowa CIty 
plannIng doCuments

The team reviewed the most current Iowa City planning 
documents to establish a baseline for understanding both 
the main mobility challenges and desires that residents 
face and share. Transit and parking are the topics that re-
quire further research for the purpose of this adaptation 
plan.

The transportation section of the current comprehen-
sive plan of Iowa City, IC 2030, provides an exemplary list 
of goals that express the community’s desire to have a 
multimodal transportation system that does not compro-
mise the social and natural environment of the city (Iowa 
City, 2013). The Complete Streets Policy, adopted in 2015, 
guides the coordination of development and roadway im-
provements in a manner that complements all modes of 
transportation, including motorized vehicles, transit, pe-
destrians, and bicyclists (Iowa City, 2015). Furthermore, 
the desire for walkable and bicycle-friendly streets is not 
only communicated in IC 2030, but it is outlined exten-
sively in the Metropolitan Bicycle Master Plan (Johnson 
County Council of Governments, 2009).

While IC 2030 discusses opportunities to increase pub-
lic transit ridership and better integration with the transit 
systems of neighboring jurisdictions (Iowa City, 2013), 
the newly presented Climate Action and Adaptation Plan 
emphasizes the importance of concrete actions in this di-
rection if the city wishes to reduce its footprint (Iowa City, 
2018). The Climate Action and Adaptation Plan highlights 
the necessity for effective management and planning for 
the parking options, while District Plans further this sen-

timent through the identification of the streets that face 
pressure from the parking spillover of the central business 
district and thus require policy intervention (Department 
of Planning and Community Development, 2008). 

IC 2030 articulates goals related to compact develop-
ment and an accessible, pedestrian-oriented downtown 
in its land use section while acknowledging the potential 
economic effects from thoughtful and innovative invest-
ment in transportation and associated land use decisions 
(Iowa City, 2013). However, it’s the Climate Action and 
Adaptation plan that vocalizes community’s commitment 
towards sustainable modes of transportation, change of 
travel patterns, use of electric vehicles and streets acces-
sible for everyone (Iowa City, 2018). 

Though this research doesn’t focus on the regional scale 
due to time and resource constraints, the team reviewed 
Johnson County MPO’s Long Range Transportation Plan 
to better accommodate the topics that are important not 
only for Iowa City itself but have a significant impact on 
neighboring jurisdictions. The analysis conducted found 
no contradictions with the planning documents men-
tioned above, but rather reiterations of the goals already 
discussed, like the development of a multimodal trans-
portation system, integration of neighboring transit net-
works, enhancement of the quality of life and attention to 
safety and equity in the area (Johnson County MPO, 2012).  

All these documents comprise the result of a long and 
extensive participatory process, which ensures that the 
aforementioned findings represent both the challenges 
and aspirations of the community, and thus served as a 
starting point for the team’s further research and planning 
for the adaptation of automated vehicles in Iowa City.
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2.1 Increase Use of Public 
Transit Systems 

One of the main ways individuals can contribute 
to lowering emissions is by electing to take public 
transit when it is available. To make public transit 
a more viable possibility, the City needs to offer 
bus service routes and hours of operation that 
meet riders’ wants and needs. The City will be 
completing a transit route study to understand 
options for improvement of the current public 
transportation system. Actions to be undertaken 
also include identifying customer-centric initiatives, 
such as increasing the effectiveness of an 
intelligent transportation system that provides real-
time arrival information to riders—and identifying 
other flexible and emerging technologies that 
make riding public transit easier and more 
convenient.

2.2 Embrace Electric Vehicles, Alternative Fuel 
Vehicles, and Other Emerging Technologies 

Iowa City will look at policies that support the expansion 
of electric vehicle charging infrastructure across the 
City, starting with the development of an electric vehicle 
readiness plan to determine infrastructure upgrades 
and policy modifications that need to occur to facilitate 
this expansion. The City will also explore community 
opportunities offering financial incentives to residents 
and businesses who purchase clean vehicles, including 
potential subsidies for buying or leasing an electric 
vehicle and at-home charging stations, and other potential 
incentives. Through education and outreach, the City can 
further encourage residents to transition their personal 
vehicles to cleaner technologies and explore partnership 
opportunities with charging station manufacturers that 
have leasing programs available for municipalities. 

Businesses with vehicle fleets should consider a multi-
pronged approach that examines opportunities for 
replacement of gasoline and diesel vehicles with cleaner 
fuel alternatives, the importance of fleet maintenance 
for efficient operation, establishment of vehicle idling 
protocols, efficient routing, and review of transportation 
operations, such as loading practices. Understanding 
that automobile technologies are rapidly changing, 
the City will undertake planning efforts to understand 
and accommodate emerging technologies as they 
become market-ready, including connected vehicles that 
communicate with the driver, other vehicles, and roadside 
infrastructure, and fully autonomous vehicles that are self-
driving.

2.3 Increase Bicycle and 
Pedestrian Transportation   

Residents are encouraged to replace trips, 
when possible, with active transportation 
options such as walking and biking. 
Businesses can support this action 
by offering programs and facilities—for 
example, bike storage and showers—that 
further encourage active transportation. 
To support the City’s commitment to 
designing, building, and maintaining 
public streets that accommodate people 
of all ages and abilities regardless of their 
mode of travel,27 Iowa City will continue 
to advance infrastructure that supports 
bicycle and pedestrian transportation. 
This includes continuing to work towards 
the implementation of the bike sharing 
program, addressing secure bike storage 
and parking, implementing priority projects 
and actions identified in the Bicycle 
Master Plan28 to increase the number 
and connectivity of safe bike routes, 
continuing to implement priority projects 
identified in the City and Pedestrian Mall 
Streetscape Plan,29 and promoting walkable 
neighborhoods. These actions will also 
help to provide “last mile solutions” so 
that individuals have alternative options for 
making the final leg of their travels on foot 
or by bike. 

Actions

Taking Action: Transportation
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2.5 Increase Employee  
Commuter Options   

Studies have shown that offering commuting 
programs to employees can lead to increased 
productivity, employee satisfaction, and retention. 
Iowa City businesses should explore offering 
programs to their employees that include 
telecommuting, teleconferencing, flexible work 
schedules, parking discounts for clean vehicles 
or carpooling, and/or pre-tax commuter benefits 
that encourage the use of public transportation. 
From the City’s side, a focus can be placed on 
prioritizing certain public transportation projects 
that enhance connections between existing 
neighborhoods and large employment centers. 
Additional opportunities include expanding the 
existing car-sharing program (Zipcar). On a longer 
planning horizon, the City and its transportation 
partners, including the East Central Iowa Council 
of Governments (ECICOG), will continue to 
explore solutions for passenger rail service, 
express bus service, and carpooling programs 
between major cities in the area to expand 
opportunities for commuters. 

2.6 Manage Parking Options 
  

The City will align parking policies with its climate 
goals to provide an advantage for green vehicles 
and alternative modes of transportation in order 
to decrease the use of personal vehicles. One of 
the areas to explore is the elimination of minimum 
parking requirements for new developments 
and options for allocation of bicycle and clean 
vehicle parking spaces. Large employers can 
develop parking programs that include rideshare 
coordination, transit subsidies, flexible work 
schedules, and bicycle accommodations to 
achieve substantial reductions in parking and 
personal vehicle trips. Conversely, workplaces 
need to accurately assess their parking needs 
and provide input to the City to assist in the 
development of creative solutions that get people 
to and from businesses and shopping districts.

Actions continued

2.4 Increase Compact and  
Contiguous Development 

Vehicle miles traveled are directly tied to how 
cities are planned and developed. Communities 
that are spread out, inevitably require residents 
to travel greater distances to reach destinations, 
therefore consuming more fuel and emitting 
GHG into the atmosphere. A reduction in GHG 
emissions requires changes to land use to 
more compact and mixed-use developments. In 
2013, Iowa City adopted a Comprehensive Plan 
that encourages mixed-use development in the 
Downtown and Riverfront crossings, as well as 
in the neighborhood commercial and mixed-use 
zones dispersed throughout the community.30  
The City will continue to examine how we approve 
plans with this lens of sustainability by identifying 
best practices of sustainable design in the plan 
review process, determining what measures can 
be taken to encourage compact and contiguous 
design, and encouraging infill development across 
the City. Efforts will continue the City’s focus on 
growth along key corridors, while preserving the 
diversity of housing choices for all income levels.  
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Figure 7: Iowa City Climate Action Plan transportation 
goals (Source: Iowa City)
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adaptIng to Challenges
Full deployment of automated vehicle fleets is not 

expected to occur within the next 20 years, and this fact 
presents challenges to planners and the communities they 
serve. The main difficulty lies in the many unknowns sur-
rounding the integration of this technology in local trans-
portation networks and the effects AVs will exert on land 
use, city services, capital improvements, and transit op-
tions, just to name a few. Nevertheless, planners should 
consider the role AVs will play in future urban landscapes 
while working towards the vision and goals set forth in 
their community’s planning documents. By meeting the 
current needs of their residents within the projected scope 
of automated vehicle deployment, communities may set 
the appropriate stage for a seamless integration of AVs in 
the future. The planning team, informed by the guidance 
of  project partners and stakeholders, authored short-
term mobility recommendations to address the current 
mobility needs of Iowa City residents, provide guidence 
for the city’s future planning activities and anticipate the 
benefits of automated vehicles. The structure of research 
and recommendations builds upon the aspect of new mo-
bility identified in the report—shared mobility and safety, 
strengthened transit,  as well as effective asset manage-
ment—to deliver a set of policy recommendations that 
will further Iowa City’s vision for a more sustainable fu-
ture. The focus of the plan is:

• Provide incremental improvements of transit in Iowa 
City, including the economic and equity analysis of a ride-
share voucher program for disadvantaged households in 
the city, and allow for the integration of automated tech-
nology in the future transit system.

• Guide the improvement of city parking policies and 
their adaptation to the efficient and safe operation of au-
tomated vehicles by evaluating the potential for a residen-
tial parking permit program as a way to effectively man-
age existing community assets, provide guidence for the 
reduction of parking requirements and transit supportive 
layouts for new developments.

• Design of a ridesharing mobility program that offers 
guidelines for collaboration between Iowa City and TNCs, 
including data sharing programs with the City and other 
innovative solutions for more informed planning regard-
ing this emerging approach to transportation.

• The development of a pick-up and drop-off manage-
ment plan for the downtown area to facilitate a more effi-
cient flow of TNCs and better synchronize commercial de-
livery activities with optimal loading and unloading times 
that shall pave the ground for the safe and equitable op-
eration of automated vehicles in the future.

tRanspoRtatIon equIty & av 
One major benefit associated with emerging trans-

portation technologies, such as AVs, is that they can be 
leveraged to provide more equitable outcomes for disad-
vantaged households through providing more inexpen-
sive mobility options that increase residential access to 
economic opportunities and other amenities within com-
munities. However, if not properly planned for, these tech-
nologies could serve to exacerbate existing inequality in 
transportation systems. Unregulated AVs could encour-
age sprawl and increase transportation costs which could 
burden low-income households. A greater proliferation 
of shared mobility modes could lead to unequal service 
areas as disadvantaged residents who lack access to the 
technology required to use them are unable to utilize these 
mobility options. An additional concern with shared mo-
bility is that emerging shared modes, such as bikeshar-
ing and TNCs could replace transit trips in communities, 
resulting in declining transit service and further impact-
ing low-income households who rely on public transit as 
their main means of transportation. Finally, research sug-
gests that disadvantaged communities see higher rates 
of pedestrian and bicycle collisions so integrating AVs into 
local transportation systems without making safer infra-
structure improvements could pose significant risks to 
safety in these areas. To address these equity concerns, 
planners and the communities they serve should begin to 
plan for AVs and associated technologies by ensuring that 
disadvantaged residents are involved in the planning pro-
cess from the very beginning and these individuals have 
a say in deciding what role AVs will play in their urban 
landscape. 

Equity is a major concern in any planning project and 
addressing equity concerns is a challenge communities 
face as measures of equity vary across spatial contexts 
and project purposes. In transportation planning, equity 
can be broadly viewed as access to quality services that 
increase individual’s economic and social opportuni-
ties, management of externalities related to transporta-
tion, the allocation of public resources for transportation 
networks, and the outcomes of land use decisions that 
shape residential development patterns (Litman, 2002). 
While equity is not limited to just these factors, this plan 
outlines how Iowa City can address its current mobility 
challenges while paying due consideration to facilitating 
equitable outcomes related to existing and future trans-
portation planning decisions. 

Within the scope of this project, the planning team de-
fines equity in Iowa City’s transportation system as the 
provision of quality transportation services that increase 
residents’ access to economic and social opportunities, 
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especially for residents who face difficulty in access-
ing mobility options during peak and off-peak hours. To 
assess equity outcomes for the policy interventions set 
forth in this project, the team created an equity matrix. 
The first metric looks at the accessibility to shared modes 
by Iowa City residents; the specific measure is the level 
of shared mobility options (including transit) accessible 
to Iowa City residents throughout the city. To ensure eq-
uity with regard to safety, the team delineated a second 
metric that measures the percentage of active transpor-
tation infrastructure that provides greater safety to all 
road users (i.e. protected bicycle lanes) located in low-
er-income areas. Currently, there is no data to analyze 
the City’s progress of the bicycle plan implementation, 
though it’s expected that with its execution, the percent-
age of active infrastructure in the City will increase. The 
third metric of the equity matrix looks at the City’s public 
Capital Improvement Plan to provide equitable outcomes 
in infrastructure decisions. While the team didn’t assess 
how the city allocates funds to different segments of road 
users, based on the historical trends in the U.S., it is ex-
pected that they are skewed towards automobiles, thus it 
is hoped that moving forward, a more balanced approach 
will be executed. The final metric of the equity matrix is 
linked to transit access for Iowa City residents, specifi-
cally, the proximity of Iowa City residents to transit stops 
located in their neighborhoods. Through maximizing the 
number of residents within a 5-minute walk to the near-

est transit stop, the City of Iowa City can further ensure 
that all residents have access to a transportation option 
without depending on a private vehicle for travel.

The incorporation of automated vehicles in the tran-
sit system and value the proposition for transit are ex-
pected to significantly increase the level of access to 
shared mobility in the City. Additionally, the proximity 
to transit services will increase due to the expansion of 
the transit service areas and door-to-door feeder ser-
vices. Also, the distributional equity of the CIP funds 
will improve due to this value proposition.  More peo-
ple will be likely to use transit and therefore, more in-
vestment in the transit development will be equitable.  
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1. Without alternative transportation options and reg-
ulations on automated vehicles, private ownership will 
increase. 

• More vehicles on the roadways may lead to more 

stakeholdeRs on needs
1. Preserve and nurture Iowa City’s walking and biking 

lifestyle. 

• Iowa City is bicycle and pedestrian friendly. The 
city’s pedestrian-friendly environment is a major asset 
and should be maintained in future planning projects.

• The City’s residents and stakeholders take pride in 
the active lifestyle that is embedded in the culture, and 
they want it to remain so.

2. Expanded transportation options are needed for res-
idents, especially off-time and weekend workers.

• Provide alternative transportation options for pri-
vate vehicle owners to be comfortable opting out of 
driving. 

• Provide transportation options for residents and 
travelers who are transportation disadvantaged or living 
in low-service areas. 

• Currently, public transport operates during the day-
time into the evening Monday through Saturday. Routes 
should be served on Sundays or for third shift employees.

3. Expand the range of transit access and provide resi-
dents a viable option to travel to employment. 

• An increased service in low-service areas will in-
crease the ability of residents to get to and from a place of 
work, which is vital for steady employment and, therein, 
well-being. 

4. Direct routes for faster commutes.

• Direct routes may increase time savings for rid-
ers. This will lead to an increase in desirability for choice 
riders and reduce the hardship for riders who have no 
alternatives.

5. Regional and local collaboration in transit services. 

• Online options for purchasing tickets, and/ or hav-
ing tickets which are transferrable could boost transit rid-
ership within Iowa City and the surrounding region.

stakeholdeRs on Challenges

stakeholdeR InteRvIews
Being informed by the conclusions of these U.S. stud-

ies, and due to the time and resource limits that impeded 
the conduction of a random-sampled survey, the team 
focused on carrying out a series of structured interviews 
with city officials, industry representatives and commu-
nity leaders to expand on the quantitative findings of this 
report, as well as to understand the impacts of driverless 
vehicles on the city in general, and its most vulnerable 
population in particular. 

The objective of conducting stakeholder interviews 
was to better understand the insights of community 
leaders and industry experts regarding the mobility chal-
lenges of Iowa City residents as well as their perceptions 
surrounding the potential role automated vehicles could 
play in the local transportation system. In meeting this 
objective, the team was able to better inform the plan-
ning process and create the basis for a community-wide 
vision that was presented in a public open house. It was 
the goal of the planning team to incorporate stakeholder 
feedback into the plan so that it may serve as a guide for 
Iowa City in moving toward a predictable, equitable and 
safe transportation system for residents now and in the 
future. 14 key stakeholders were identified as represen-
tatives who hold a unique and knowledgeable insight into 
the community and the transportation challenges facing 
residents. The stakeholders represent the following cat-
egories (see Appendices for full list of stakeholder par-
ticipants): transit-challenged individuals, residents and 
travelers with disabilities, students, bicyclists, neighbor-
hood representatives, the county’s metropolitan planning 
organization, the chamber of commerce, automated vehi-
cle development and testing, and local freight operators. 
We summarized the results of the interviews to ten topics 
that fall into two main categories: challenges and needs.

risk of injury to vulnerable road users, such as pedestri-
ans and bicyclists. 

• Increased vehicle miles traveled (VMT) may lead to 
increased cost in the City’s operations and maintenance 
of the roads. 

• A potential for increased public health risk via air 
pollution related to transportation emissions. 

2. Transit challenges may be exacerbated as TNC ser-
vices become more prevalent. 

• Transit ridership may see further declines as the 
first- and last-mile problem with transit is solved through 
door-to-door TNC service. 

• A lack of shared alternative modes may lead to in-
creased transit challenges.

3. Mobility challenged individuals may become further 
disadvantaged, especially in low-service areas. 

• The first- and last-mile gap in transit options fur-
ther exacerbates the problem experienced by mobility 
challenged populations who are out of the transit service 
area.

• Transit service areas are costly to expand and de-
creasing ridership levels due to competition with TNCs 
could allow this challenge to persist.

4. Participants believed the transit system costs too 
much in terms of time savings. 

• Time-consuming commutes and inefficient routes 
reduce the desirability of choice riders and increase hard-
ship on captive riders. 

• Iowa City’s transit routes are centralized-- all routes 
go to a hub downtown and then to the outer regions of the 
city. 

• Transit routes are indirect and funnel through down-
town. Many riders simply wish to go from work to home, 
without rerouting to downtown.

• Long commute times with limited transit and an 
increasing population may further exacerbate these hard-
ships and undesirable conditions.

5. Iowa City’s transit system is fragmented and travel-
ing outside the City is a difficult process.

• The fare system requires riders to purchase a sep-
arate ticket for each transit service. For example, a res-
ident that lives in Iowa City and works in Coralville, ap-
proximately two to five miles away, must purchase two 
separate tickets for both operators (Iowa City transit and 
Coralville transit) each way. 

The team studied numerous research papers, opinion 
columns and books, attended a number of professional 
conferences, and interviewed community leaders, trans-
portation officials and automotive experts. Altogether, 
this research contributed to the understanding of the in-
evitable deployment of AVs in public roadways, yet, there 
is much debate amongst researchers regarding when AVs 
will be fully deployed. This section of the report aims to 
discuss some of the previous findings on public opinion 
regarding autonomous vehicles in the U.S., and to present 
the qualitative input the team received from various city 
stakeholders over the course of the study.

A number of the most recent studies are consistent in 
their conclusions on the positive public opinion surround-
ing fully automated vehicles. A 2012 survey of 17,400 U.S. 
drivers revealed that more than a third of respondents 
were eager to purchase ‘‘a feature that allows the vehicle 
to take control of acceleration, braking and steering, with-
out any human interaction,’’ which was reduced to only 
20% once the estimated cost of an additional $3,000 per 
vehicle was announced (Power, 2012). The two studies 
that followed the initial one surveyed more than 15,000 
users each and achieved similar results (Power, J. D., 
2013; Youngs, 2014).

Ten focus-groups consisting of 32 people over 21 years 
old from three U.S. states – California, Illinois and New 
Jersey - revealed that women were more apt to use to 
driverless vehicles compared to men, while Californians 
were twice as willing to use it as Illinoisans. Most impor-
tantly, the study concluded on the shift of focus from car 
design, engine and driving performance to the issues of 
safety, trust and technological advancement during the 
discussion of self-driving vehicles (KPMG, 2013). Safety 
was also an important factor in determining propen-
sity to use self-driving vehicles among 467 students of 
Worcester Polytechnic Institute. Two thirds of the respon-
dents expressed no desire to spend more than $4,999 ex-
tra for an automated car, and men prevailed in that share 
(Casley, 2013).

Finally, even with the negative coverage that flooded 
the media after a number of crashes involving driverless 
pilot test vehicles as well as vehicles equipped with Level 
2 ADS, the public sentiment towards driverless vehicles 
remains positive, as Cox Automotive reports. Research 
shows that more than a half of respondents agree that 
existing ADS advances people’s driving skills, however, 
only 16% percent would be willing to give up the option 

pRevIous ReseaRCh
on publIC peRCeptIons oF av

of manual driving. Safety is still a top concern for 1,250 
participants from the U.S. who took part in online survey 
that emphasized the importance of real-world testing, but 
more than half of respondents would prefer those experi-
ments to be conducted outside the areas in which they live 
(Cox Automotive, 2018). 
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Shared mobility, defined as transportation resourc-
es that are shared among users, either concurrently or 
one after another (Shared Use Mobility Center, 2018), is 
revolutionizing how mobility concerns of urban areas are 
addressed. The advent of smart phone technologies is 
fostering a connected system of mobility options that is 
capable of connecting residents to transit or other modal 
options, reduce traffic congestion, mitigate transporta-
tion-related pollution, reduce transportation costs, im-
prove the efficiency of urban transportation networks, and 
create more equitable mobility outcomes (Parzen, 2015). 
Currently, there exist a variety of shared mobility modes 
that are being integrated in large and midsized cities with-
in the United States. These modes include:

• Bike sharing - Public and private programs that pro-
vide bicycles and bicycle facilities that are available for the 
public to rent for a short period of time.

• Carsharing - Private service that offers members ac-
cess to an automobile for a short period of time.

 - Traditional carsharing—Members borrow a vehicle 
from a specified location and return the vehicle to the 
same location once their travel needs are satisfied.

 - One-way carsharing—Members borrow a vehicle 
from one location and are free to return the vehicle to any 
location designated to receive it.

- Peer-to-Peer carsharing—Automobile owners share 
their vehicle with other members of the service for a 
specified period of time.

- Niche carsharing—Closed network carsharing pro-
grams that serve specific communities.

 • Ridesourcing - Transportation Network Companies 
that utilize mobile or online platforms to link private, 
non-commercial vehicles with passengers to fulfill travel 
needs.

• Ridesharing - Network or service of public or private 
vehicle owners who focus on adding additional passen-
gers in their vehicles to serve travel needs.

- Carpooling - Connects travelers, typically for com-
muting purposes, to reduce automobile operating costs.

- Vanpooling - Public service that connects commut-
ers to share rides; similar to carpooling but focused on a 
larger scale.

- Real-time ridesharing—Connects automobile drivers 
with passengers based on common destinations; connec-
tions made through mobile or online platforms.

• Public transit - Publicly owned bus, train, ferries, fa-
cilities, and rights of way that provide fixed-route service.

shaRed mobIlIty optIons • Scooter sharing - Privately owned fleets of motorized 
scooters that are available to users for a short period of 
time.

• Shuttles - Public or private vehicles that serve limited 
routes; often for employee first- and last-mile needs.

• Microtransit - Similar to transit service, but focused 
on a smaller scale; utilizes dynamic routes to provide us-
ers with a higher willingness to pay for transit.

• Mobility Aggregators - Private companies that offer 
a bundle of mobility services to users; utilizes a mobile or 
online platform.

• Courier Network Services- For-hire delivery services 
of food, packages, etc. Users connect with delivery ser-
vices via smart phone or online applications.

The majority of research regarding shared mobility 
identifies several common benefits of these transporta-
tion resources. The availability of several shared mobility 
modes can benefit urban areas by reducing the number of 
private automobiles in public rights of way, reduce over-
all vehicle miles traveled on urban transportation net-
works, provide great accessibility and transportation cost 
savings to residents, increase catchment areas of public 
transit operations, and resolve first- and last-mile issues 
related to public transit (Shaheen and Chan, 2015). 

The current status of shared mobility options that ex-
ist in Iowa City are presented in Table 1. Table 1 also in-
cludes the shared mobility landscape found in other mid-
sized college towns in the United States as well as two 
major metropolitan areas in the state of Iowa. Iowa City 
compares reasonably well to the other midsized college 
towns (Ann Arbor, Austin, Boulder, and Columbus) who 
are on the leading edge of shared mobility services in the 
United States.  A benefit to the deployment of shared mo-
bility modes in these college towns is that the university 
systems located within them provide a source of research 
and innovation that can effectively evaluate the success of 
these modes in providing additional mobility options in a 
cost-effective manner for localities; an example of this col-
laboration is found in Columbus, Ohio, where the city was 
awarded a grant through the United States Department of 
Transportation Smart City competition. With the funding 
awarded by the US DOT, the city of Columbus partnered 
with the Ohio State University to create Smart Columbus, 
a data-driven mobility ecosystem that wields innovations 
in transportation to establish a model for the connected 
cities of the future (Smart Columbus, 2018).

shaRed mobIlIty 
landsCape oF Iowa CIty

• Transit- The Iowa City Transit System, along with 
Coralville Transit and the University of Iowa CAMBUS sys-
tem, provides public transit services to residents of Iowa 
City. 

• Carsharing- Zipcar is the only carsharing program 
currently operating in Iowa City. The program is mainly 
focused on the student population and three pick-up and 
return locations exist near campus facilities on both the 
west and east side of the campus.  

• Bikesharing- There is not a bikeshare program cur-
rently operating in Iowa City but city officials expect it to 
start in the Spring of 2019.

• Alternative transportation services - Johnson County 
S.E.A.T.S. operates within Iowa City and offers paratransit 
services to residents.

• Shuttles- Iowa City Transit offers free shuttle service 
from residential areas near the downtown area to the 
transit hub located in the center of the CBD.

• Ridesourcing/TNCs - Uber and Lyft currently operate 
in Iowa City.

• E-Hail services- Yellow Cab of Iowa City maintains 
a smart phone application that allows users to hail taxis 
and track the location of taxis in real time. 

• Courier network services - CHOMP and Grubhub are 
the two courier network services operating in Iowa City.

• Mobility aggregators - Waze is a route planning and 
aggregation service available in Iowa City.

While improving upon the shared mobility landscape 
in Iowa City can realize a number of benefits for residents 
of the community, the integration of these transportation 
modes is not suited for every city in the United States. The 
nature of Iowa City as a midsized college town limits the 
effectiveness of taxi and one-way carsharing programs as 
these rely on large cities with major transportation hubs 
(rail, air, transit) and strong parking management—Iowa 
City does not meet these requirements. Bikeshare and 
traditional rideshare programs are feasible within the City 
as these two shared mobility modes are optimal for con-
necting residents to transit or other modal options, espe-
cially in dense, mixed-use neighborhoods with high pe-
destrian traffic (Parzen, 2015). Recent research on shared 
mobility suggests that a shared mobility system is depen-
dent upon five factors in order to sustain itself—popula-
tion, residential density, mix of uses, proportion of transit 
users, and walkability (Parzen, 2015). Currently, Iowa City 

shaRed mobIlIty
With the continual development of AVs and their pro-

spective impacts on municipalities, it is time for com-
munities to begin exploring the role they will play in the 
future urban landscape. While the potential benefits of 
AVs - namely improved road safety, reduced emissions, 
improved mobility and accessibility for residents - align 
with the vision and goals of Iowa City set forth in the com-
munity’s planning documents, the potential challenges of 
AVs run counter to the City’s aims for the future. If not 
properly addressed in the near-term, AVs could increase 
congestion, encourage sprawling development, and in-
crease the divide in transportation equity for Iowa City 
residents. Through the consideration of shared mobility 
modes in future planning activities, Iowa City can preserve 
the dense, walkable community the community strives to 
maintain, especially in the downtown and near-downtown 
areas, while offering residents transportation options 
that increase their mobility and accessibility, thus foster-
ing greater equity in transportation services. The careful 
consideration of shared mobility modes can then mitigate 
against the potential challenges brought forth through the 
integration of AVs in the City’s urban landscape while sup-
plementing this technology’s potential benefits.
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Ann Arbor, 
MI

Austin, 
TX

Boulder, 
CO

Cedar 
Rapids, IA

Columbus, 
OH

Des 
Moines, IA

Iowa 
City, IA

Carsharing x x x x x x x
Roundtrip carsharing x x x x x x x
One-way carsharing x x x x
Peer-to-peer carsharing x x x x x
Bike sharing x x x x x x
Scooter sharing x x
Alternative Transit Services x x x x x x x
Shuttles x x x
Microtransit x x x
Ridesourcing/TNCs x x x x x x x
e-Hail Services x x x x x x
Courier Network Services x x x x x x x
Mobility Aggregators x x x x x x x

Table 1: Shared mobility in the US cities (Source: Authors)

meets the minimum for these indicators regarding car-
sharing and bikesharing.

Planning for shared mobility is a recent activity being 
undertaken in communities across the United States. 
Several cities - Los Angeles, Santa Monica, Seattle, and 
the Twin Cities region of Minnesota - have all adopt-
ed shared mobility plans and/or programs. These plans 
are the first of their kind to be adopted in U.S. cities and 
highlight the innovative ways some communities are ad-
dressing the mobility concerns of their residents. These 
plans all present the current landscape of shared mobility 
in their respective cities and present strategies that har-
ness the advantages each city has to offer as they foster 
a more integrated transportation network that meets the 
needs of all residents. The City of Iowa City can benefit 
from emulating these progressive planning activities and 
adopting their own shared mobility plan that delineates 
the goals and vision for the community’s shared mobility 

Figure 10:  Shared-use mobility modes (Source: SUMC)

landscape in order to identify the appropriate strategies 
for improving the current shared mobility options and 
planning for the future integration of new shared modes, 
such as bikesharing and scootersharing, in order to pro-
vide residents access to the maximum number of shared 
mobility modes so that current mobility challenges can be 
addressed and linkages to public transit and future AVs 
can be established, especially as the new transit study is 
conducted and the bikeshare program rolls out in 2019. 
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Figure 11: Current landscape of shared mobility options in Iowa City (Source: Authors)

ensuRed saFety
The U.S. Department of Transportation released 2015 

data that revealed 35,092 of recorded auto accidents re-
sulted in fatalities, an increase of 7.2% from 2014 (U.S. 
Department of Transportation, 2016). Driver assistance 
technologies are already helping drivers to avoid colli-
sions. Current technologies that are improving safety for 

drivers and bystanders include lane centering and vehicle 
warnings that signal the driver when making an unsafe 
lane change. There are also technologies currently em-
ployed in new automobiles that signal when a driver has 
an obstacle in the vehicle’s reverse trajectory via camer-
as, sensors, and radar. Another safety feature of auto-
mated vehicle technology is software that helps vehicles 
to identify potential safety risks that may assist the driver 
in avoiding a collision.

A study by the National Motor Vehicle Crash Causation 
Survey (NMVCCS) collected information on 5,470 crashes 
between the years 2005 and 2007. The amount of the crash-

es in this study that were caused by driver error account-
ed for 94% of total crashes (NHTSA, 2015). Additionally, 
in American Public Transportation Association (APTA) 
news, commuters are assumed to reduce their crash risk 
by 90% when taking public transit over driving (APTA, 
2016). This report observes a study from the authors of 
The Hidden Traffic Safety Solution: Public Transportation, 
which shows a decline of auto death and injury rates 
in communities that have an increase in public transit 
ridership.

These reports have prompted our safety study of the 
Iowa City CBD and adjacent areas. The defined area is one 
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Figure 12: Traffic accidents on transit routes downtown 2010-2018 (Source: Authors)

that would be most suitable for automated vehicle opera-
tions as the technology advances. The northern boundary 
of this study is E Market Street, then eastward to N Dodge 
Street, down to the southern boundary of Bowery Street 
westward joining with E Prentiss Street, and finally the 
western boundary closes the study area with S Madison 
Street. Overall, the area is just under a square mile. Due 
to limited time for analysis, the study area was minimized 
in order to fully consider as many parameters as possible. 
The time frame for the analysis spans 2010 until 2018. The 
baseline year chosen is 2010 because the road infrastruc-
ture was updated after the flood of 2008. In this consider-
ation, accidents caused by misperception and changes in 
habitual travel were not accounted for. The reported and 
defined accidents available were filtered by major caus-
es, which were filtered again by identifying human error 
as the major cause. Examples of these variables include: 
distracted driving, failure to yield to right of way, and fail-
ure to obey traffic signals (among many more).  

The goal of this analysis was to understand how auto-
mated vehicles may enhance safety mechanisms and im-
prove public health and safety. General welfare is another 
important aspect as time lost due to traffic jams caused 
by accidents that have resulted from human error in this 
study area may be reduced. Parameters included are hu-
man-caused traffic accidents, pedestrian and bicycle col-
lisions with vehicular traffic, traffic accidents on transit 
routes, as well as changes in how the road is used.

Since 2010, of the reported accidents in the study area 
that were defined with a major cause, nearly 2,100 acci-
dents were human-caused. This accounts for more than 
half of the accidents in the study area. During this time, 
179 of the human-caused accidents resulted in one fatal-
ity and injuries of major and minor severity. Bicycle and 
pedestrian accidents amounted to 120 crashes with ma-
jor and minor injury severity (“Iowa DOT Saver”, 2018).

Trends and changes in driving behaviors have be-
come a relevant topic for discussion. Distracted drivers 
accounted for at least 56 of the reported traffic accidents 
in the study area since 2010 (Iowa DOT Saver, 2018). 
Automated Vehicles are designed to increase safety and 
reduce accidents caused by driver distraction and other 
human errors. The increase in automation in vehicles may 
reduce time lost from traffic jams due to these prevent-
able mishaps. TNCs such as Uber and Lyft have altered 
road usage in a way that has become observably dan-
gerous. This analysis was intended to understand where 
and at what degree accidents have occurred before Uber 
and Lyft were allowed to operate. This study also analyzes 
the occurrences of accidents after their market release. 
Where accidents occur after the TNCs have been in oper-

ation is important since the degree of pick-ups and drop-
offs have increased. 

As travel behavior has changed in the study area, the 
pick-up and drop-off locations have become an increasing 
concern. It is important to understand that drivers are le-
gally allowed to double park to drop passengers off, and 
to pick up passengers when two lanes are operating in 
the same direction. This loophole poses a threat to public 
safety. The allowance may potentially lead to a reduction 
of efficient traffic flow and increased safety concerns. The 
team conducted field research during high traffic hours 
and observed these dangerous activities concerning 
pick-ups and drop-offs with TNCs, commercial vehicles, 
personal vehicles, and paratransit services. The obser-
vational study pinpointed at least four locations where 
pick-up and drop-offs occurred regularly. The locations 
for this observed activity mostly coincided with the traf-
fic crash analysis locations of crash activity. The locations 
observed to have pick-up and drop-off activity were Iowa 
Avenue between N Dubuque Street and N Gilbert Street, 
at the intersection of S Clinton Street and E College Street, 
another on S Clinton Street between E Washington Street 
and Iowa Avenue, and on South Dubuque Street at the en-
trance for the Dubuque Street Parking Ramp. Areas where 
traffic accidents have increased are on Iowa Avenue be-
tween S Linn Street and S Gilbert Street, as well as along 
many intersections of Burlington Street from E Madison 
Street to S Dodge Street, especially at S Clinton Street, S 
Dubuque Street, and S Gilbert Street.

The location of traffic accidents in relation to transit 
lines for the years 2010-2018 is shown in Figure 12. This 
is important because of the change in right-of-way use, 
double parking, and pick-up and drop-off behaviors. The 
data for Figure 12 was sourced from the City of Iowa City 
for transit lines and Iowa DOT for the crash data. Transit 
operations depend on efficient flow and safe road condi-
tions, as do all road users. The transit line data was sourced 
from the City of Iowa City and the traffic crash data was 
retrieved from the Iowa Department of Transportation. 
The joined data shows traffic accidents that occurred on 
downtown streets and were reported to have been caused 
predominately by human error. Most accidents downtown 
occured on roads with access to transit. In the last eight 
years, at least 2,099 of traffic accidents were reported. 
From these 1,631 were classified as human-error and on 
transit routes (see Figure 21). Transit routes are important 
for reliable and safe public transportation. As mentioned 
above, an APTA study showed that commuters are likely 
to reduce their chance of a traffic accident by 90% when 
taking public transit. It is important as road use chang-
es to adapt appropriate measures for safety, such as a 
pick-up and drop-off practices with TNCs. It is believe that 
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Figure 14: Human-caused accidents with injury reported (fatal, major, & minor) 2010-2018 (Source: Authors)
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Figure 13: Pedestrian, bicycle, and wheelchair accidents with injury (major & minor) 2010-2018 (Source: Authors)
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Figure 15: Frequent TNC stops downtown (Source: Authors)

behaviors to promote better health, safety and welfare for 
individuals who must pass through or who wish to enjoy 
the downtown area. As vehicles become more technolog-
ically advanced, it is anticipated that traffic crashes will be 
reduced due to sensing technologies and collision avoid-
ance mechanisms. Until then, it is recommended to make 
small and feasible changes that may be useful in future 
advances in vehicle technologies.

these communications with both TNCs and commercial 
drivers may serve a dual purpose; both TNCs for pick-up 
and drop-off areas as well as commercial vehicles with 
reliable loading zones. The short term plan for curb man-
agement policies will have a focus on safety for pick-up 
and drop-off locations for all vehicles including commer-
cial, public transit, and TNCs.

This analysis serves as a baseline study for future 
comparisons of traffic crash analyses that may guide Iowa 
City’s planning and safety actions. The intent of automat-
ed vehicles is to increase the safety of travel by drasti-
cally reducing the prevalence of traffic accidents that are 
classified as human-error. It may be many decades before 
fully-automated driverless vehicles are deployed. One 
five-year recommendation is to revisit the legal frame-
work regarding double parking for two lanes in the same 
direction. Another recommendation is to incorporate a 
pick-up and drop-off management plan for the down-
town. This plan defines safe pick-up and drop-off behav-
ior, which includes set locations for temporary three- to 
five-minute parking for TNCs and 10-15 for commercial 
unloading. The intent is to adapt to the changes in travel 

saFety oF loadIng Zones
Iowa City has had a number of loading zones and pas-

senger loading zones marked by signs since 1994. They 
either prohibit parking to everyone except for commercial 
deliveries on some of the metered spaces from 2 AM to 6 
AM, or allows certain time for free unloading from 8 AM 
to 5 PM, or both (Iowa City, 1994). Moreover, the City Code 
grants commercial vehicles to “stop, stand or park in a 
traveled lane while engaging in the loading or unloading 
of property” for 15 minutes both on one- and two-way 
streets in retail districts, given that enough space is left 
for the movement of traffic (Iowa City, 1994). 

The team conducted multiple site observations, all 
suggesting that the peak for freight distribution occurs 
over the first half of the day. This coincides with the re-
search on the topic, concluding that overnight deliveries 
require additional costs both for carriers and receivers, as 
it needs additional staff who work out of regular business 
hours, and thus can occur only if companies are offered 
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Figure 16: Loading zones and accidents (Source: Authors)
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additional incentives for such effort (Labelle, 2016). Since 
multiple parking spaces that can accommodate a delivery 
truck are usually occupied during the day time, using the 
provisions in the City Code mentioned above, truck driv-
ers are forced to double-park, often creating a whole ad-
ditional lane of traffic.  This creates a potentially danger-
ous situation, as loading zones are not only located on the 
busy streets with multimodal users, but also these are 
the places where numerous vehicular crashes take place.

On the other hand, we also observed the cases when 
commercial vehicles were parked next to the loading 
zones even if it was fully available. This ineffective use of 
loading zones adds to the finding of numerous parking vi-
olations in the areas of “Odd/Even parking” or “No park-
ing” signs, that indicates a general lack of enforcement in 
the City.

shaRed mobIlIty
& av IntegRatIon

One of the strengths of Iowa City’s transportation net-
work is its conduciveness for the integration of shared 
mobility services. Supplementing the community’s vision 
for a dense, walkable urban landscape with strong active 
transportation and transit linkages, the City’s Complete 
Streets policy and long-range transportation plan pro-
vide the appropriate mechanisms for realizing this vision 
while the Climate Action Plan asserts several actionable 
transportation goals that can be achieved in the context 
of shared mobility modes. The existing shared mobility 
modes and the anticipation of the City’s first bikeshare 
program serve as a critical starting point for identifying 
policy interventions the City can implement in order to ad-
dress the current mobility challenges of residents while 
setting the appropriate stage for integrating AVs into the 
future transportation system.   

enCouRage shaRed mobIlIty
The first step to encouraging shared mobility is to es-

tablish an appropriate regulatory framework for each 
shared mode. Existing literature has delineated three 
regulatory frameworks that can be used to guide policy 
interventions aimed at shared modes (Cohen & Shaheen, 
2016). The approach of these regulatory frameworks 
ranges from maximum policy intervention to minimal pol-
icy intervention, and the selected approach should align 
with the policy goals of the City. Public engagement may 
provide additional insight toward an appropriate strategy. 
Public engagement throughout this process is important 
to develop an understanding about community sentiment 

Shared Modes Benefit the 
environment

shared modes are a sustainable 
business

shared modes are a business

/maximum policy intervention/ /moderate policy intervention/ /minimal policy intervention/
Views shared modes as a public good Views shared modes as services that 

offer social and environmental benefits
Views shared modes as profit-
generating businesses

Shared modes play strategic role in 
reducing public costs of single occupant 
vehicles

Shared modes generate revenue and 
exert public costs

Allocation of public resources 
and support is formalized

Shared modes should be allocated 
public resources and public support

Shared modes should receive limited 
public resources and public support

Table 2: Regulatory approaches (Source: Authors)

regarding the regulatory strategies and implementations. 
Table 2 below presents the frameworks.

Based on the regulatory framework Iowa City choos-
es to adopt in addressing shared mobility modes, the City 
can then tailor specific policy recommendations consis-
tent with the selected regulatory framework. The section 
below illustrates examples of policy interventions.

However, untamed shared mobility modes could serve 
to exacerbate the current mobility challenges of Iowa 
City residents and create obstacles to the City’s land 
use, transportation network, equity, and climate change 
goals. Specifically, expanded operations of transportation 
network companies, such as Uber and Lyft, could pose 
safety concerns, increase congestion and vehicle miles 
traveled, increase transportation emissions, and reduce 
transit usage. As such, Iowa City is urged to examine the 
impacts that shared modes exert on the transportation 
network and the effects these transportation options have 
on residents.

While Iowa City can be a leader in fostering shared mo-
bility among smaller communities, several larger metro-
politan areas in the U.S. have adopted policy measures 
and guides for developing shared mobility systems in 
their own transportation networks. For example, the City 
of Seattle adopted a New Mobility Playbook in 2017, while 
the Twin Cities and Los Angeles County have partnered 
with the Shared Use Mobility Center to develop the ap-
propriate regulatory framework and policy interventions 
needed to formalize the consideration of shared modes in 
their respective transportation systems.

polICy InteRventIon sCenaRIos
For “Shared Modes Benefit the Environment“

1. Allocation of Public right of way: Iowa City should work 
with relevant stakeholders and the general public with re-
gard to decision-making for formalizing the allocation of 
public right of way to shared mode operators:

a. Formal allocation of right of way: Require shared 
mode operators to apply for variances and/or special use 
permits for using public right of way; and

b. Informal allocation of right of way: Iowa City can 
adopt curb management policies that allocate public parking 
spaces and/or commercial loading zones on a case-by-case 
or non-binding resolution basis to shared mode operators.

2. Fees and Permitting for Shared Modes: Iowa City al-
locates public right of way at no charge to shared mode 
operators.

3. Signage and Installation: Iowa City pays for the cost 
of installing signage and right of way markings for shared 
mode operators.

4. Social and Environmental Impact Studies: Iowa City re-
quires shared mode operators to author annual social and 
environmental impact studies related to their operations.

For “Shared Modes are a Sustainable Business”:

1. Allocation of public right of way: Iowa City formalizes 
the allocation of public right of way by requiring shared mode 
operators to apply for right of way usage.

2. Fees and Permitting for Shared Modes: Iowa City as-
sess fees and/or requires shared mode operators to obtain 
permits for operating in public right of way:

a. Fees assessed for on-street parking privileges and/or 
a fee per vehicle in operation; and

b. Iowa City can reduce fees for shared mode operators 
who operate in areas where residents have inadequate ac-
cess to public transportation.

3. Signage and Installation: Iowa City requires shared 
mode operators to pay for required signage and markings; 
the city pays the cost of installation.

4. Social and Environmental Impact Studies: Iowa City re-
quires shared mode operators to author annual social and 
environmental impact studies related to their operations.

For “Shared Modes are a Business”:

1. Allocation of Public Right of Way: Iowa City codifies 
process for allocating public right of way to shared mode 
operators.

2. Fees and Permitting for Shared Modes: Shared mode 
operators must apply for permits to operate to offset fore-
gone parking revenues and to defray administrative costs.

3. Signage and Installation: Iowa City requires all shared 
mode operators to pay for signage and markings, as well as 
the costs of installation.

4. Social and Environmental Impact Studies: Iowa City 
does not require social and environmental impact studies.
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av polICy pRoposal:
InteRventIons FoR shaRed 

mobIlIty modes 
1. Implement a PUDO management plan in downtown 

Iowa City for regulating public right of way in the context 
of transportation network companies, paratransit opera-
tions, commercial operations in the short-term, and pave 
the ground for the management of automated vehicles 
operation in the future.

2. Create public-private partnerships to allow shared 
mobility modes to complement Iowa City transit:

a. Investigate the integration the BONGO app with 
shared mobility service providers to establish data re-
pository that assists in understanding residential travel 
patterns.

b. Encourage shared mobility operators to enter into 
data-sharing agreements.

c. Encourage Transportation Network Companies 
to offer a mandated level of service in Iowa City’s mobili-
ty-challenged areas.

forcement to ensure compliance; minimal public invest-
ment will be required for signage/markings; site shared 
mobility modes (i.e. bike share, scooter share, transit) 
within a 5-minute walk of Flex Zones; revise parking reg-
ulations after 6 PM in the downtown area to reflect pick-
up/drop-off zones and limit non-TNC parking in them.

• Alternate PUDO Zones: Designate areas within a 
5-minute walk of downtown area as PUDO zones where 
TNCs may pick up and drop off passengers at either all 
times of day or during mandated hours. 

Considerations: Implement Alternate PUDO Zones on 
streets with less traffic; diligent enforcement to ensure 
compliance; minimal public investment required (signage/

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China
(Hong Kong), Esri Korea, Esri (Thailand), NGCC, © OpenStreetMap contributors, and the GIS User
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Figure 17: Proposed Flex Zones and Alternate PUDO Zones for Downtown Iowa City (Source: Authors)

POLICY INTERVENTION #1: 
PICK-UP & DROP-OFF MANAGEMENT 

PLAN FOR DOWNTOWN IOWA CITY
The development of private TNCs, such as Uber and 

Lyft, have revolutionized how people travel. With low-
cost, on-demand service, and the proliferation of smart 
phones, TNCs allow residents to increase their mobility 
within Iowa City. Despite the benefits of TNC operations, 
there are certain challenges to these services. TNCs are 
not currently regulated in Iowa City and are free to operate 
anywhere in the City. This free reign can compromise the 
safety and efficiency of Iowa City’s transportation network 
as TNC operators have no specific right of way for pick-
ing up or dropping off passengers, which frequently leads 
to double-parking and unsafe pick-ups and drop-offs. 
Furthermore, local traffic law allows for double-parking 
while on a road with two lanes traveling in the same direc-
tion. This in turn can pose safety risks to TNC operators 
and their passengers as well as increases in congestion. 
Once AVs are introduced in Iowa City roadways, these 
issues could be exacerbated as TNC vehicles with lower 
occupancy may be frequenting popular downtown desti-
nations as they pick up and drop off passengers. Should 
these activities continue to be conducted without regula-
tion, the adverse safety and efficiency concerns could be 
exacerbated. 

Iowa City should therefore implement a strategy for 
regulating the operations of TNCs in the area most likely 
to experience the challenges brought forth by them—the 
downtown. With approximately 150 business owners and 
the core of the University of Iowa’s facilities, the down-
town is a popular site for dining, entertainment, and 
shopping. As such, there is a high level of demand for ac-
cessing these destinations. Collaboration with TNC oper-
ators should encourage the City of Iowa City to designate 
certain zones in the downtown area as dedicated pick-up 
and drop-off zones. 

Actions for Implementing the TNC PUDO Plan:

• Flex Zones: Revise city code regulations for commer-
cial loading zones that establishes these road spaces as 
Flex Zones that provide exclusive access for commercial 
loading and unloading during specified times and TNC 
passenger pick-ups and drop-offs during non-commer-
cial load times. For example: commercial deliveries are 
allowed between the hours of 3 AM and 12 PM and TNC 
pick-up and drop-offs are permitted between the hours of 
5 PM and 2 AM.

Considerations: Implementing Flex Zones will require 
city-led education among employees with diligent en-

markings); site shared mobility modes within a 5-minute 
walk of Alternate PUDO Zones.

Enforcement: Enforcement of Flex Zones and Alternate 
PUDO Zones by the City is critical to their effectiveness. 
Iowa City is advised to enforce these zones through either 
the use of parking enforcement officers or utilizing traffic 
cameras that record violations of these zones. The asso-
ciated costs of enforcement could be offset by requiring 
TNCs to pay fees and/or permits to operate in the City.

Outcomes of Implementing the PUDO Plan

• Orderly and efficient use of downtown right of way; 
and
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POLICY INTERVENTION #2:
CREATE PUBLIC-PRIVATE 

PARTNERSHIPS
Public-private partnerships (P3) have recently gained 

the attention of various state and local governmental en-
tities as federal funding for transportation projects has 
seen a declining trend due to various reasons (Maltin, 
2019). These partnerships leverage the innovative na-
ture of the private market to assist in funding projects 
that have mutual benefits for both the private and public 
stakeholders involved. As Iowa City advances toward a 
future in which shared modes, and potentially, AVs, could 
play a greater role in addressing the mobility challenges 
of residents, City officials could look toward public-private 
partnerships to assist in the funding and monitoring of the 
programs that aim to guide Iowa City toward a more effi-
cient and equitable transportation system.

Within the context of the Iowa City transportation sys-
tem, shared mobility service providers could enter into 
data-sharing agreements with the City government so 
that City leaders and shared mobility service providers can 
better understand residential usage of these transporta-
tion options, ensure equitable access for all residents, 
and improve the safety of residents through the identi-
fication of specific areas in the city where infrastructure 

Community policy description
Fort Lauderdale, FL Passenger Loading Zones for 

TNCs/Taxis
A city-wide ordinance that established “Passenger Loading 
Zones” for specified hours during the day; authorizes 
TNCs and taxis to park in these zones for a maximum of 
5-minutes while picking up passengers

Washington D.C. Nightlife Parking 
Demonstration

A pilot program located in the DuPont Circle neighborhood 
that delineates 4 street segments dedicated to passenger 
loading for TNCs and taxis during the hours of 10 PM on 
Thursday night through 7 AM on Sunday mornings

San Francisco, CA Color Curbs Program An update to the local loading zones regulations that 
allocated colored curbs for commuter shuttle loading 
purposes, and identifies the potential for these colored 
curbs to be used by TNCs in the future

Table 3: PUDO Zones in Other U.S. Communities (Source: Authors)

• Improved safety for TNC operators, passengers, and 
other road users.

Measures of Success in Implementing the PUDO Plan

• Establish a baseline for analyzing safety benefits of 
the PUDO Plan by utilizing TNC and city crash data for a 
baseline time period prior to implementation of PUDO for 
comparison of future time periods.

City Regulation description
Boston, MA Uber Data Sharing Agreement Uber will provide the city of Boston with data related to 

the date and time, area of origin, distance traveled, and 
duration of each trip taken via the operator

New York, NY Licensing and Regulation 
of For-Hire Transportation 
Services

The city of New York passed legislation that requires for-
hire transportation services to share data related to date 
and time, total mileage, and fare for each trip taken as well 
as the amount of time each vehicle is in service per day

Oakland, CA Equity Carshare Policies and 
Practice

The city of Oakland requires carsharing service providers 
to share data related to VMT, vehicle GHG emissions per 
mile, safety records, average customer fares, and number 
of users and vehicles with the city.

Table 4: Data Sharing Agreements for Shared Mobility Service Providers in Other U.S. Communities (Source: Authors)

regulate TNC operations.
• Encourage Transportation Network Companies to 

offer a mandated level of service in Iowa City’s mobili-
ty-challenged areas: As part of the data-sharing agree-
ment, Iowa City could require TNCs to offer a mandated 
level of service for the communities disadvantaged res-
idents by utilizing geo-fencing technologies that create a 
virtual boundary in which TNC service is prohibited out-
side of and to ensure an adequate number of vehicles are 
located in the areas of the City that could benefit from 
them the most.

• TNC service providers can opt out of fees and/or be 
granted an expedited permitting process for voluntarily 
entering a data-sharing agreement.

Outcomes of Implementing Shared Mobility Public-
Private Partnerships in Iowa City:

• City officials and decision-makers can make data-in-
formed decisions regarding the regulation of shared mo-
bility service providers and management of public rights 
of way.

• Increase equitable access to alternative transpor-
tation modes for all residents through identifying “need 
areas” in which mobility-challenged residents reside and 
targeting shared mobility services in these areas.

• Identify street and infrastructure design improve-

improvements are necessary. As of now, several options 
exist for Iowa City to pursue in creating a data repository 
that has the ability to track data related to the following: 
parking verification, fares for using the service, utiliza-
tion of shared mobility fleet vehicles, and trip start and 
end data, i.e. the time and location of trips taken in Iowa 
City. Currently, Uber maintains Uber Movement, which 
is a data repository that the company uses to help plan-
ners and policy makers develop data-informed decisions 
related to transportation planning projects (Gilbertson, 
2017). Additionally, the Los Angeles Department of 
Transportation has developed a data repository to man-
age shared mobility service providers through the Github 
platform, which is a public data repository that allows for 
the LA DOT to track, in real time, data related to shared 
mobility usage amongst residents.

Actions for Implementing Shared Mobility Public-
Private Partnerships in Iowa City:

• Leverage the Bus-on-the-Go (BONGO) app: Create 
a digital platform that links transit users with shared 
modes by encouraging shared mobility service providers 
to establish a data repository that can assist City leaders 
in understanding residential travel patterns and inform 
residents of alternative transportation modes.

• Encourage shared mobility operators to enter into 
data-sharing agreements: Allow the City to formalize and 
regulate the operations of shared mobility service provid-
ers in the City’s transportation system so the impacts of 
these providers can be better managed through data-in-
formed analysis as TNCs currently do not share data with 
local governments due to protections of proprietary infor-
mation. Through creating a regulatory environment that 
encourages data-sharing with the City, TNCs could be in-
centivized to share data, such as trip origin/destination, 
average length of trips, average number of fleet vehicles 
in service, etc., that can be used by the City to analyze and 
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Figure 18: Shared mobility recommendations timeline (Source: Authors)

ments in specific areas of Iowa City to increase pedestrian 
and automobile user safety in the public right of way.

• Increase mobility options for mobility-challenged 
residents by ensuring access to TNCs in disadvantaged 
neighborhoods.

Measures of Success in Implementing Shared Mobility 
Data-Sharing Agreements:

• The Bus-on-the-Go (BONGO) app is expanded to in-
clude locations of shared mobility modes for transit users.

• Regulation of shared mobility service providers is 
formalized in the Iowa City code.

• All existing shared mobility service providers have 
entered data-sharing agreements with the Iowa City, and 
all prospective service providers are permitted to oper-
ate contingent upon their entrance into a data-sharing 
agreement.

• A data repository is created that the City and shared 
mobility service providers may utilize it to monitor travel 
conducted via shared modes.

• Integration of geo-fencing technologies to ensure 
consistent service to mobility-challenged neighborhoods.
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stRengthened tRansIt
Automated vehicle technology is on its way to becom-

ing a major transportation mode that will occupy future 
roads. Researchers anticipate that this technology will 
decrease auto ownership rates and increase auto us-
age frequencies of United States’ residents (Brandon & 
Michael, 2017). There is a potential for AVs to be deployed 
as publicly shared fleets (Shared Automated Vehicles 
or SAV), and if this scenario takes place, households 
might be able to reduce their car ownership rates by half. 
Currently, people’s demand for a second or a third car in-
creases with income. However, this ownership trend could 
change the future of transportation should an increasing 
number of shared automated vehicles operate on public 
roads. Abandoning the second and third car will relieve 
household financial burdens, as on average, car owner-
ship costs $9,000 annually in the U.S. (Stepp, 2018). 

However, unlike shared or personally owned AVs, ex-
isting public transit systems cannot give door-to-door 
service, which is one of the major limitations of the cur-
rent system in Iowa City; the inability to offer on-demand 
service in a cost-effective manner exerts a substan-
tial impact on transit ridership rates. In this new era of 
emerging transportation technologies, the transit system 
should be modernized. SAVs can introduce a new form of 
public transit - defined by characteristics of low capacity 
and high accessibility - with the vehicle being capable of 
choosing the optimum route for delivering passengers to 
multiple destinations. Public transit agencies may see cost 
reductions as there will likely no longer be a need to hire 
drivers to operate transit vehicles; a second cost-saving 
measure public transit agencies may expect to capitalize 
on is the electrification of the transit fleet, and thus the 
currently high fuel costs will be reduced. Driverless small 
van options may cater to the requirements of numerous 
household trips that cannot be fulfilled by the households 
first car or primary transportation mode. Presently, the 
majority of Iowa City households fulfill those demands 
by owning a second or third car. Additionally, ride-hail-
ing service costs are expected to decrease significantly 
due to electric propulsion capabilities and full AV technol-
ogy; this reduction in cost may make the operation of a 
mid-sized shared automated vehicle economically viable. 
Research suggests that private ride-hailing services will 
be inexpensive in the near future as they will be totally 
driverless, and thus will incur lower operating costs due 
to decreased labor needs. Therefore, Iowa City should 
consider using these emerging technologies and trans-
portation options to improve its current transit system 
and better serve its residents. 

sCope oF the tRansIt study
The focus of this segment of the study was to assess 

alternative public transit service opportunities that can 
better serve low-income neighborhoods, night shift work-
ers, and high-income neighborhoods as to help them 
eliminate the need for a second or third car. The detailed 
methodology of the analysis is described in the appendi-
ces section (A.1 Transit study methodology).

An automated mid-size van option with door-to-door 
transit capabilities will be evaluated in the long-term 
plan for the transit system. Additionally, an analysis of a 
shared voucher program for accessing private ride hailing 
services was evaluated in the short-term transit improve-
ment plan for the City. Furthermore, the determination of 
the impact of these options on achieving transportation 
equity was performed in both the short- and in long-term 
recommendations. The outcomes from this analysis will 
be helpful for Iowa City’s future transit improvement study 
and may serve as a guideline for other cities interested in 
the prospect of automated vehicle technology in supple-
menting their transit systems. 

tRansIt system In Iowa CIty
The Iowa City Transit system developed in the 1910s 

when the first electric railway was built in Iowa City. By 
the early 1970s, Iowa City had developed a bus transit sys-
tem whose routes were planned with the consideration of 
equal service between all geographical areas of the City. 
Since the initial transit route study was conducted, the city 
has expanded and the population has increased. Iowa City 
Transit Authority has adapted to the dynamic landscape of 
the city by modifying their route system to provide tran-
sit accessibility to all residents. Due to these actions by 
the City, difficulty exists regarding the equitable access of 
the transit system across the City. Currently, 23 city bus 
routes are in operation, as displayed in Figure 21. The 
population of the City is increasing, and the City is expand-
ing by annexing land from the periphery for both single 
and multifamily housing developments; this expansion 
has prompted the city to plan transit expansions to serve 
these new developments. The current transit system op-
erates from 6:30 AM to 10:00 PM on weekdays, with low-
er frequency of services after 6:30 PM. While some lower 
frequency routes operate on Saturdays, there is no Sunday 
service available. Iowa City transit also provides services 
to supermarkets such as Walmart and Aldi during both 
weekdays and Saturdays. The City transit service is com-
plimented by the University of Iowa CAMBUS service, es-
tablished in 1972 by the students at the university. 

tRansIt RIdeRshIp
Iowa City’s transit system currently provides an aver-

age of 15,068 trips per day while ACS 2016 data estimates 
that nearly 10% of Iowa City residents use transit for their 
work commutes. Compared to other similar-sized com-
munities in Iowa and across the U.S., Iowa City ranks high 
on transit usage. However, recent data on transit rider-
ship for the Iowa City transit system shows that annual 
ridership has been declining. This data, collected from 
the Johnson County Metropolitan Planning Organization 
Transit Performance Report, looks at ridership levels 
from the years 1994 to 2017 and offers insight into transit 
usage patterns for the City. Figure 19 and Figure 20 illus-
trate these trends graphically. 

As Figures 19 & 20 illustrate, ridership on Iowa City 
Transit systems was roughly steady from 1994 to 2005; 
however, after 2005, it experienced a rapid increase in their 

ridership until 2009. In 2010, it experienced a decrease 
in ridership compared to the previous year. Interestingly 
after 2010, ridership on Iowa City transit experienced a 
steady increase until 2012, where the transit system saw 
ridership levels begin to plummet. After 2015, the transit 
system experienced another drastic decline in ridership 
compared to previous years. Also, the decline is notable 
in that the 2017 ridership level is actually back down to 
the 1994 ridership level despite an increase in population. 

Should ridership levels on Iowa City transit see further 
declines, the implications for mobility challenged resi-
dents could persist, and even increase. Declining revenues 
collected by the transit authority could result in reduced 
service levels and the discontinuation of certain routes, 
again impacting riders who have limited alternatives for 
commuting and traveling in the City. With the introduction 
of automated vehicles and greater proliferation of shared 
mobility services and TNCs, Iowa City transit may no lon-

Figure 20: Annual ridership on Iowa City Transit, 1994-2017 (Source: Authors)

Figure 19: Per capita ridership on Iowa City Transit, 1994-2017 (Source: Authors)
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Figure 22: Transit boarding at different stops of Iowa City (Source: Authors)

Average Day Boarding

Figure 21: Operational Transit Routes (Source: Authors)

ger be able to compete with these transportation options. 
As such, the planning team envisions a future transit 
system in which Iowa City transit integrates automated 
vehicle technology into the system through small, neigh-
borhood AV shuttles that offer door-to-door service for 
residents; these neighborhood shuttles then connect us-
ers with fixed-route trunk lines that efficiently move resi-
dents across the City to their destinations. Not only could 
this future transit system allow Iowa City to operate an ef-
ficient and equitable transit operation that serves all res-
idents, it could serve connections to shared mobility ser-
vices and other alternative transportation options while 
discouraging the use of private vehicles and aid Iowa City 
in maintaining its pedestrian-friendly environment. 

tRansIt seRvICe & use
The City has previously conducted a two-week long 

transit boarding count for all the stops served by Iowa City 
transit. The study found significantly lower demand at a 
large number of stops. In this section the average daily 
transit boarding data were mapped to illustrate the level 
of transit usage in the different areas of Iowa City. Figure 
22 shows the average daily boarding at all stops served by 
the City, which were calculated from the two-week sam-
ple counts. It can be observed that a significant portion 
of the stops showed zero boarding throughout the survey 
period; these stops are represented by red dots in Figure 
22. 

Additionally, it is also necessary to analyze the fre-
quency of the transit system with reference to this board-
ing data. The analysis of the transit frequency was done 
using the per day stop frequency of each bus, measured 
by the number of times in a day a bus serves that specific 
stop. This analysis illustrates that some of the areas of 
Iowa City are underserved by the transit system (Figure 
23). It can be clearly seen that transit service is highly 
concentrated in the central part of Iowa City and is very 
limited outside the core area of the City. It should be taken 
into consideration that the City’s population is increasing, 
and a significant portion of the student population and 
low-income households reside in those neighborhoods 
outside the City core. 

The planning team observed significantly low boarding 
in the periphery area of the City. To better understand the 
relationship between transit boarding and transit frequen-
cy for each stop, the team performed a correlation analy-
sis. A correlation value of 0.54 was calculated; this value 
assesses the relationship between demand, as measured 
by the average number of weekday ridership per stop, 
and supply, as measured by the daily service frequency 

to that stop. A correlation value of 0.54 indicates a mod-
erate association between transit usage and provision of 
service. As this demand data was collected from the two-
week survey of the City Transit Service, the variation in 
the observation is high. Therefore, a longer period rider-
ship data is necessary to validate this point and reveal the 
actual relationship between transit demand and supply. 

The analysis also found low service frequency in the 
low-income areas of the City. This was found by overlay-
ing the stop wise transit service frequency data into the 
block group data showing the population living below the 
poverty line. It was observed that outside of the central 
area of the City, outlying block groups are not adequately 
served by transit, especially in locations where significant 
proportions of low-income households reside. This is il-
lustrated in Figure 24.

tRansIt aCCessIbIlIty
The analysis of accessibility is an important concern 

in any transit study and several methodologies exist for 
performing these types of analysis. This study used tran-
sit stop location data to assess transit service area and 
accessibility. For calculating the transit service area, a 
0.25-mile buffer was applied to each individual transit 
stop. The rationale behind the use of this buffer is root-
ed in the consensus among researchers that an individ-
ual will walk a maximum of 0.25 miles to access tran-
sit service. However, barriers to accessibility may exist if 
people within the 0.25-mile radius are not able to access 
that transit stop due to a lack of pedestrian infrastructure 
in the associated service area. To evaluate resident ac-
cessibility to Iowa City transit stops, the planning team, 
with the help of the ArcGIS Network analyst tool, built a 
road dataset for the City of Iowa City and performed a ser-
vice area analysis for the transit system as presented in 
Figure 25 (for detailed methodology see A.1 Transit study 
methodology). The calculated initial service area was 8.53 
square miles. It can be seen from the map that a signif-
icant portion of the City’s roads are not accessed by the 
current transit system in consideration of the 0.25-mile 
walking distance to the stops. 

Also, overlapping the transit service area with the res-
idential area of the Iowa City shows 75% of the residential 
area is accessed by the transit system. Additionally, 79% 
of the business and commercial area, 57% of the institu-
tional, and 69% of the industrial land uses are currently 
covered by the transit service area. 
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Figure 23: Transit frequency at different stops (Source: Authors)

Figure 24: Transit Service and low-income population (Source: Authors) Figure 25: Iowa City Transit service area using 0.25 miles radius around stops (Source: Authors)

tRansIt use In woRkIng tRIps
Work commutes are an important set of trips made on 

the Iowa City road network and these trips are facilitat-
ed using a variety of modes. There are certain benefits of 
utilizing the transit system for commuting purposes such 
as reduced parking demand and fewer vehicle emissions. 
Therefore, data on the portion of commuting trips made 
by workers may supplement future transit planning ef-
forts. For this reason, a map showing the percentage of 
residents using the transit system for their commuting 
trips was prepared by the planning team. Block group lev-
el ACS data was used to show the transit usage in differ-
ent areas of Iowa City. Figure 26 shows the percentage of 
commute trips made using transit in each block group. 
One concern is that this data does not correlate well with 
the boarding data of the City, shown in Figure 22. The 
boarding data shows significantly low levels of boarding 
in neighborhoods outside the downtown area. One of the 
reasons for this can be attributed to the low population 

density seen in the outlying neighborhoods of Iowa City, 
which could mean that boarding is significantly low due to 
the lower concentration of residents in these areas. On the 
other hand, boarding levels for the central area of the City 
could be inflated due the high population density paired 
with a small portion of the population that uses transit 
and thus result in an artificially high boarding level for the 
area. One limitation to this map is that it only accounts for 
the working trips of residents while other types of trips 
are not considered.

It can be seen from Figure 26 that workers from sev-
eral outlying block groups of Iowa City use transit service 
frequently for their work trips. It was also observed that 
when comparing this map with the low-income population 
distribution of the City, most of those block groups have a 
higher percentage of low-income people. Therefore, it is 
implied that a significant portion of low-income use tran-
sit service for their work trips. 
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Figure 26: Percentage of workers using bus in their work trips by block group (Source: Authors)

exIstIng Cost oF tRansIt
The cost of providing transit service in Iowa City is 

relatively low compared to other midsized communities 
in the U.S. Based on data from both the City of Iowa City 
and Johnson County Metropolitan Planning Organization 
Transit Performance Report, the revenue per vehicle mile 
was calculated. For the calculation of the cost of pro-
viding transit service for each route, the length of each 
bus route was calculated using ArcMap and then multi-
plied across the estimated cost of providing one trip. Data 
from Johnson County Metropolitan Planning Organization 
Transit Performance Report found that in Iowa City, the 
operational cost of transit service per revenue vehicle 
mile is $6.93. However, the riders per revenue vehicle 
mile was recorded as $2.2, which is very low relative to 
other midsized communities in the U.S. (Johnson County 
MPO, 2018). It was found that the City provides a tran-
sit subsidy of $4.73 for each mile of operation, which is a 
significant expenditure for the City to incur but a substan-
tial portion of this subsidy is funded by grants from the 

Federal Transit Administration (FTA). Table 5 displays the 
current lengths and operating costs of each of Iowa City’s 
transit routes. The estimated cost per passenger trip was 
calculated by dividing the estimated cost per route trip by 
the average number of passengers the route served in a 
trip. This average number of passengers served per route 
trip was calculated by the 2 weeks boarding sample data 
set of the City.

Figure 27 illustrates the cost to boarding ratios for the 
different Iowa City transit routes. It should be noted that 
some of the routes serve a significant number of stops 
that record low boarding levels, which leads to addition-
al operating costs per trip incurred by the transit service. 
However, it was observed that service in lower-income 
neighborhoods, such as Oakcrest, Westwinds, and Plaen 
View, has been very efficient due to low per trip costs. 
Furthermore, it was found that night services are high-
ly efficient on these routes, indicating a high demand for 
daytime transit service on these specified routes. 

Transit efficiency is a growing concern for any city. As 

Routes Route 
length 

(miles)

Cost 
of a route 

trip ($)

Cost 
per trip 

($)
Oakcrest 5.11 35.4 1.20
Oakcrest Night 6.26 43.36 1.42
Westwinds 6.4 44.37 1.73
Plaen View 6.46 44.78 1.88
Town Crest 5.84 40.45 2.16
Westwinds Night 6.7 46.42 2.30
Court Hill 5.87 40.71 2.59
Broadway 5.94 41.15 2.72
7th Avenue 5.11 35.42 2.77
Lakeside 8.47 58.71 2.92
Mall 9.09 63.03 3.11

Table 5: City routes cost of operation (Source: Authors)

Routes Route 
length 

(miles)

Cost 
of a route 

trip ($)

Cost 
per trip 

($)
Rochester 7.02 48.65 3.28
Westport Plaza 7.59 52.57 3.42
Towncrest Night 6.2 42.94 3.51
Cross Park 5.27 36.5 3.65
Westside Hospital 11.86 82.19 3.78
North Dodge 7.71 53.45 5.16
Manville Heights 10.47 72.53 5.97
Broadway Night 10.12 70.14 5.97
Eastside Express 9.61 66.63 6.61
Melrose Express 8.26 57.22 7.15
North Dodge Night 10.83 75.07 7.77

Figure 27: Transit operational costs (Source: Authors)
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Figure 28: A scenario of AV deployment (Source: Bosch)

av polICy pRoposal:
IntegRatIon oF tRansIt & av

In order to make transit competitive in the era of au-
tomated transportation and emerging ride-hailing ser-
vices, the long-term vision of this plan incorporates a 
value proposition for the Iowa City transit system so as 
to illustrate the potential benefits that could accrue to 
transit users. This value proposition summarizes why 
an individual is incentivized to use transit in the event of 
wide availability of private AVs and inexpensive ride-hail-
ing services. These incentives for transit users will help 
the transit authority develop a competitive service relative 
to other competing modes of transportation. The value 
proposition proposes a basic system framework for Iowa 
City Transit to consider in the near term. The essence of 
this framework is captured in the following statement:

“Iowa City Transit provides high frequency transit ser-
vices through the use of automated shuttles, which are 
integrated with bike sharing and other active transporta-
tion infrastructure, and includes door-to-door, on demand 
transit services all day and every day, while emphasizing 
service to employment centers, commercial centers, and 
supermarket locations”.

Offering door-to-door, on demand service would re-
quire a significant increase in the service area of Iowa City 
transit. In order to achieve this significant expansion while 
addressing the first and last mile issue of transit, auto-
mated driverless community shuttles could be incorpo-
rated into the current transit system. These AV shuttles 
could provide Iowa City with more reliable service at low-
er operating costs and provide an opportunity to revive 
declining transit ridership levels.

can be seen from the previous analysis, transit demand is 
significantly lower in certain areas of Iowa City. The im-
plication here is that the proper reconsideration of those 
area’s service frequency is critical for improving transit 
efficiency. However, the consideration of the efficiency of 
the transit system must also incorporate equity measures 
to improve residential access to the transit operations in 
Iowa City. Simple options to pursue the maximization 
of the efficiency of the transit system include a reduc-
tion of frequency or a completely halting of services in 
these low-demand areas. However, this decision will not 
be without substantial political and equity implications. 
Nevertheless, the introduction of AVs can offer potential 
cost-effective alternatives to the current transit services.

Figure 29: Current Iowa City Transit service area with/without AV (Source: Authors)

av expands tRansIt seRvICe
To inform the design of the AV shuttle program in Iowa 

City, a literature review was done to identify the critical as-
pects owing to a successful AV shuttle system. One study 
that looked at the incorporation of automated vehicles 
into a public transit system found that these vehicles can 
expand transit service areas from 0.25 miles to 2 miles 
(Lu, Du, Jones, Park, & Crittenden, 2017). An additional 
study explored the use of an automated community tran-
sit network that was integrated with the existing transit 
system to resolve transit accessibility gaps within within 
that transit system (Levine, Zellner, Shiftan, Alarcon, & 
Diffenderfer, 2013). Based on the considerations high-
lighted by these two studies and the use of a 2-mile buffer 
around transit stops, a future service area for Iowa City 
Transit was determined. In this new scenario, the transit 
service area expanded to 15.68 square miles. It was also 
found that the fixed route buses were serving approxi-
mately 167 miles; with the introduction of the automated 
community transit vehicles, the potential service length 

expands to 243 miles of both major thoroughfares and 
minor roads not currently served by the transit system. 
These lengths were calculated using the select by location 
tool of the ArcMap and data sourced from the urban road 
database. In conclusion, this analysis has found that sig-
nificant improvements are possible through the incorpo-
ration of automated vehicles in the City transit system and 
these improvements can bring service to the doorstep of 
residents. Therefore, the introduction of low-speed auto-
mated shuttles can provide ample service to all of Iowa 
City’s neighborhoods. 

The vision crafted by the planning team consists of a 
future transit system that offers all residents a flexible, 
on-demand service that efficiently moves transit riders 
to their destinations. Leveraging evolving transportation 
technologies, such as AV, could assist Iowa City transit in 
realizing significant cost savings, and in turn, allow the 
transit authority to expand the current service area and 
provide an inexpensive transportation option for all resi-
dents regardless of where they live in the City. 
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The service proposed by the planning team consists of 
two components: 

1. Several large AV buses serving as trunk lines, mov-
ing larger volumes of riders across the City along fixed-
routes with fewer stops.

2. A series of smaller AV shuttles, offering on demand, 
door-to-door and door-to-trunk line service in Iowa City 
neighborhoods.  

General Characteristics of the Fixed-Route AV Transit 
Service:

• Larger AV buses with capacities comparable to tradi-
tional transit buses.

• “Trunk-line system” connecting neighborhood shut-
tles to key employment and commercial hubs.

• Limited stops along routes.
• Headways of no greater than 15 minutes.
• Higher priorities given for routes serving low-income 

neighborhoods and neighborhoods which have a high 
number of zero-car families to increase service for mobil-
ity challenged households.

General Characteristics of the Neighborhood AV 
Shuttles:

• Small AV shuttles with capacities of 10-12 passengers.
• “Feeder system” collecting passengers in Iowa City 

neighborhoods and connecting them with the fixed-route 
AV lines.

• Door-to-door service with transit users ordering 
shuttle pickups on-demand.

• Services offered 24 hours a day, 7 days a week.

• Shuttle service to supermarkets and food retail 
destinations.

• Shuttle services connect to shared mobility services 
to offer residents alternative transportation options for 
completing trips.

Outcomes of the Future Transit System:

Through envisioning a future transit system that in-
tegrates AVs to offer residents an on-demand, door-to-
door mobility service that connects them to fixed-route 
lines serving employment and commercial hubs, Iowa 
City could see a future in which transit ridership increases 
while trips made in private vehicles decrease. Below are 
the main potential outcomes of the transit system envi-
sioned by the planning team:

• Door-to-door, on-demand AV shuttle service could 
replace the short-term voucher services run by the City 
(See voucher section of the short-term plan). 

• 24-hour door-to-door services could offer residents, 
especially those with mobility challenges, increased op-
portunities to travel to grocery stores and other destina-
tions for daily goods while reducing dependence on pri-
vate automobiles. 

• New transit stops sited adjacent to shared mobility 
services, offering residents a wider variety of transporta-
tion options. 

• 24-hour high frequency service could help the City 
meet the commuting demands of residents while helping 
the transit system attract new users and potentially en-
courage further declines in private vehicle usage. 

Figure 30: A large automated bus by Volvo in Singapore (Source: Dezeen)

Figure 31: A small automated shuttle by NAVYA in Neuhausen am Rheinfall (Source: Swisstransitlab)

While the potential benefits afforded by this future tran-
sit system are numerous, there are several considerations 
that Iowa City Transit are advised to address. First, this 
on-demand service will serve residents door-to-door and 
will operate on neighborhood roads. Due to the potential 
for increased road usage in Iowa City neighborhoods, the 
capacity of the neighborhood roads should be evaluated 
to accommodate the safe movement of the small transit 
shuttles. A second consideration related to this is the need 
for Iowa City leaders to take a role in engaging community 
members about the potential operation of AV shuttles in 
their neighborhoods. Recent media publications exten-
sively detail the current climate around residential approv-
al of AV pilot programs operating in various communities 
across the U.S. and overall, the operations of AVs are not 
well received as indicated by these poor vehicles being the 
target of rock throwing and attempts made to run them 
off the roads by other road users. Through maintaining 
an open and transparent channel of communication with 
residents regarding their desire for the role AVs could play 
in Iowa City’s transportation system, City leaders can be 
in a better position to effectively plan for this technolo-
gy and deliver outcomes that benefit all residents. A final 
consideration for the future transit system is the employ-
ment losses related to the operations of AV shuttles. This 
unfortunate circumstance that is likely to occur with the 

av ConsIdeRatIons 
FoR Iowa CIty

proposed integration of AV technology in the transit sys-
tem would almost certainly result in the Iowa City transit 
authority no longer needing transit operators. However, 
these AV shuttles will still require on-board attendants 
and individuals to maintain the fleets, so the employment 
losses are not entirely absolute. The implications of this 
final consideration mean that City leaders and transit of-
ficials should prepare for a frank conversation regarding 
the future need of transit operators and to begin planning 
for this circumstance.

av shuttle pIlot
As time moves forward, information about AVs tests 

and pilots becomes less surprising, and rather ubiqui-
tous, the better understanding of potential implications 
of its deployment emerges. Rigorous models and anal-
ysis take the place of anecdotal evidence and advertising 
campaigns, bringing a better understanding of the critical 
power public policy holds over the scenario that will take 
place, and whether AV technology will become a boon or 
the bane of our cities. Given that, a sound course toward 
shared automated vehicles should be established by the 
City of Iowa City, to ensure the increase in access, equity 
and sustainability with the deployment of new technology.

Integration of shared automated shuttles into the Iowa 
City transit system should be gradual, leaving room for 



50 51

technology to ripen and become cheaper, while the City 
adapts through trial and error on a small scale. The first 
pilot should be deployed in the highest transit ridership 
area – downtown Iowa City (see Figure 22), to allow the 
maximum public exposure to shared AVs, test riders’ 
perceptions, behavior, actual propensity to use and to 
incorporate their feedback in the next phases. The team 
recommends the next step of new service tests address-
es the low transit frequency in areas with a larger share 
of low-income residents (See Figure 24). After the analy-
sis of the two pilots and incorporation of lessons learned 
through their operation, there should be fewer technical 
and public impediments for initiation of a full-scale net-
work of shared on-demand AVs.

Both the existing research discussed in previous sec-
tions and stakeholders’ interviews conducted by the team 
suggest there is a general propensity toward fast adop-
tion of private AVs once they prove to be reliable enough.

However, models developed for larger U.S. urban areas 
bring evidence that the rapid increase in the number of 
vehicles (even though they will be automated) can only 
exacerbate the congestion and from 6 to 12 times de-
crease accessibility to jobs for low-income residents. On 
the other hand, the rise of trip pooling and improvements 
of transit systems due to the integration of new technol-
ogies more than doubles the access to opportunities in 
the region (Ezike et al., 2019). While the level of service 
on Iowa City’s roads creates very little impediment to the 
flow of traffic now, it is expected that by 2045 congestion 
might reach levels that require expansion of existing in-
frastructure (Johnson County MPO, 2012), even without 
private AVs roaming the streets. 

Currently, mass media and the public pay very lit-
tle attention to shared and mass transit AVs (McMahon, 
2018), though there are communities that explore such 
opportunities through pilot projects, like Rochester, MN, 

Pentacrest - UI Hospitals Route (1.5 mi)
Transit Center - Downtown Route (1.0 mi)

UI Campus Route (1.1 mi)

0                 0.1                             0.25                                       0.5
Miles

Figure 32: AV downtown shuttle pilot potential routes (Source: Authors)

Figure 33: Examples of AV shuttle signage (Source: Mcity)

Ann Arbor, MI and Chamblee, GA, with the first two being 
actual tests, and the last one highlighting a community 
effort to prepare for the deployment of a shared AV shut-
tle. Each case had its own specific goals, focusing either 
on vehicle operation in specific conditions of the region 
and infrastructure measures that are to be developed, in-
tegration of automated technology and transit to improve 
service, establishment of collaboration between the pub-
lic and private sector, education of public and its feedback 
(WSB & Associates, Inc. and AECOM, 2018), research 
of human interaction and confidence in new technology 
(Mcity Headquarters, 2018), or contribution to the com-
munity’s vision, economic, transportation and environ-
mental goals (Stantec, 2018). 

Since the proposed pilot project can not satisfy all 
the criteria mentioned above in one effort, the team rec-
ommends the city to focus on the following in the initial 
phase of the pilot:

0                                       0.5                                      1.0                   1.3
Miles

South Side Route (2.8 mi)
West Side Route (3.9 mi)

Figure 34: AV district shuttle pilot potential routes (Source: Authors)
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• Education of the public on the benefits of shared AVs 
and an assessment of perception.

• Development of a public-private collaboration model 
in the provision of transportation services.

• Identification of necessary infrastructural improve-
ments that allow safe operation of shared automated 
vehicles.

The prevailing approach to AV shuttle tests in U.S. cit-
ies is the collaboration between either state departments 
of transportation or major research institutions with a pri-
vate company that leases a small fleet of 11-seat vehicles 
for a period ranging from a month to a year. Examples 
of such partnerships can also be found in Gainesville, FL, 
Columbus, OH, Las Vegas, NV, Detroit, MI, San Ramon, 
CA, and Arlington, TX, and they also provide guidance to-
wards the provisions that test routes should have:

• Route length is generally limited to approximately 1 
mile, depending on the specificity of the built environment, 
on roads with a mix of various modes of transportation, 
but without heavy traffic and with no more than 10% of 
road incline.

• Specific signage must be provided along the route 
and on stops.

• Advanced mapping of the road and training of drivers 
who can take over the operation in unconventional cases 
should precede the actual deployment of vehicles.

• Vehicle storage and charging facility must be close to 
the route.

Since the technology at its current stage cannot be left 
without human supervision, all AV shuttles used for pub-
lic testing require the presence of an operator, who can 
take over the control in cases of unpredicted events. In the 
University of Michigan pilot that role is extended to ensur-
ing the safety and quality of user experience, and with the 
title of safety conductors, those people encourage riders 
to participate in surveys and are an onboard source of in-
formation about the shuttle. (Mcity Headquarters, 2018). 
This also contributes to the positive image of a shared AV, 
as such position is a potential employment for bus drivers 
in the future.

With the objective of public exposure to the benefits of 
shared AV shuttles, the team developed three routes for 
the potential first stage of the pilot (Figure 32). The prem-
ise of the green route is to connect the downtown campus 
of the University of Iowa with the University Hospitals. 
The yellow route connects facilities with high pedestrian 
traffic like the University of Iowa Recreational Center, the 
University of Iowa Main Library, Iowa Memorial Union and 
Iowa City downtown. The blue route aims to connect the 
regional 380 Express bus with Iowa City’s downtown.

The second stage route proposals are aimed to bridge 
the gap in frequency of transit service for low-income 
neighborhoods next to Iowa City Municipal airport or the 
Southeast Side of the City and effectively utilize automat-
ed vehicle technology to address the equity concerns in 
the community.

Given the state of knowledge and best practices an-
alyzed by the team, it is believed such pilot tests are a 
proactive and timely measure toward the improvement of 
the City transportation system and such experience is es-
sential for the continuous competitiveness of public tran-
sit. Nevertheless, this recommendation is envisioned as a 
first step toward such activity, as consultations with the 
public, officials and stakeholders on the finalized routes, 
time and aspects of operation are yet to be conducted.

Automated shuttles with 24-hour services is one of the 
key options to address the current deficiency of the transit 
system. Nevertheless, the immediate wide-scale use of 
this technology is not possible due to the technological 
barrier. Therefore, a voucher program is proposed to serve 
people’s mobility needs who currently are not served by 
the limited schedule of the transit services (6:30 AM to 
10:00 PM). The voucher service will address the transpor-
tation equity issue and reduce the cost burden of the mo-
bility disadvantaged population. Due to the current state 
of AVs, it will be difficult to introduce automated transit 
within the next five years. Because of this limitation, the 
planning team designed a voucher program to serve res-
idents who are not currently served by the transit sys-
tem. The team conducted a cost estimation for providing 
low-income residents with ride vouchers for local TNCs, 
such as Uber and Lyft, with the goal of specifically serving 
those residents who work off-hours and weekends. This 
voucher option can help those residents who face mo-
bility challenges and assist disadvantaged households in 
lowering their transportation expenditures; a successful 
voucher program can assist the City in achieving its goal 
of transportation equity. 

Residents eligible for the voucher program will be able 
to use them between the hours of 9:00 PM to 6:30 AM, 
which is the period when the transit service is not in op-
eration. Another criteria of the voucher program is that 
residents are able to use them a maximum of five times 
per week. After performing the calculation based on the 
specified metrics, it was found that number of residents 
eligible for the voucher program in Iowa City is 1,067, 
with a cost to the city of $26,675 per week in providing 

InteRIm measuRe:
vouCheR pRogRam

the vouchers. In terms of annual cost of the provision of 
the voucher program, the city can expect to pay $1.39 mil-
lion (See A2. Voucher program calculation appendix sec-
tion for more detail calculations). Figure 35 breaks down 
the annual cost per block group of providing the voucher. 
Nevertheless, this value is an estimation; for an accurate 
calculation of the true cost of providing the voucher pro-
gram to residents, a detailed origin-destination survey 
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Figure 36: Transit recommendations timeline (Source: Authors)

Figure 35: Cost of voucher for off-time workers provision by block group (Source: Authors)

Estimated annual cost of voucher service ($)

will need to be conducted by the City to better understand 
the demand for a program like this. The voucher program 
can help the City to achieve its goal of providing trans-
portation accessibility for all segments of the population, 
with special consideration of people with fewer mobility 
options. Figure 36 outlines the timelines of all the possi-
ble measures regarding incorporation of AVs in the public 
transit of Iowa City.
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eFFICIent asset management
Automated vehicles have the potential to significantly 

change the demand for space in cities, as privately-owned 
AVs may be able to park in the lowest-priced areas, while 
shared AVs are expected to be in constant operation, 
stopping only to pick up or drop off the users (Fagnant & 
Kockelman, 2015). On the other hand, a shift in transpor-
tation preferences among the urban population and an in-
creasing number of millenials and seniors who prefer not 
to drive (Sivak, 2016; Alsnih, 2003), are yet another sign 
of a potential near future where the built environment of 
Iowa City may undergo significant changes. It is strategi-
cally important, especially in a climate of limited funding, 
that available municipal funds are invested to bolster res-
ident’s quality of life and not be wasted on infrastructure 
that might become obsolete, like new parking structures, 
whether private or public.

Iowa City, as a community that cares for the quality of 
its built environment and bicycle/pedestrian experience of 
its citizens, exemplifies best practices of smart planning 
and land-use through the use of parking maximums for 
its downtown areas (Zones CN-1, CB-5 and CB-10) and 
the introduction of form-based code in the Riverfront and 
Downtown district. Despite benefiting from the presence 
of the major educational and medical institution, Iowa City 
experiences the pressure of incoming students and grow-
ing workforce on its housing stock and parking facilities. 

As is the case for many other U.S. communities (Shoup, 
2018), parking is a complicated topic in Iowa City as evi-
denced by high levels of opposition to parking reduction. 
Two pertinent examples of this opposition were seen in the 
case of the building of the new Shelter House (Bontrager 
Auto Service Inc LLC v. Iowa City Board of Adjustment, 
2008) and the past proposals for rental caps in Iowa City 
neighborhoods (Arnold, 2018). An examination of local 
media reports revealed respondents’ concerns with the 
lack of parking spaces downtown (Dobrian, 2018), the 
need for discussions in planning a steady parking supply 
increase to accommodate new commercial and residen-
tial developments (Mims, 2018), and the commissioning 
of parking studies (Senstad, 2016). These concerns raised 
by residents all signal the necessity of a data-informed 
update of Iowa City’s parking management policies. 

The planning team conducted a comprehensive inven-
tory of existing parking supply in Iowa City, researched the 
extent of parking spillover into neighborhoods adjacent to 
the downtown district and identified the main transporta-
tion-related land use challenges that Iowa City faces now 
in order to provide a set of short-term performance im-
provement recommendations and guide the community’s 
investments and developments in the long term.

Figure 37: CBD land use (Source: City of Iowa City)
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paRkIng InventoRy
 Iowa City currently holds approximately 20,285 

controlled-access parking spaces throughout the City 
that vary by type, size, and ownership. Among these spac-
es, 68% are owned by the University of Iowa with 24% of 
these spaces managed by the City of Iowa City. 51.5% of 
spaces are located in off-street surface lots, while 42.7% 
of stalls are put in the structured facilities.

Figure 38: Controlled-access parking spaces by owner-
ship and type (Source: Authors)

On-street metered parking accounts for only 5.8% of 
the total controlled-access spaces, which illustrates a de-
mand of 64 residents per space. While it looks high from 
first glance, it’s still 34% lower compared to New York, NY 

Figure 39: Population to metered on-street parking ratio (Source: Authors)

and 24% lower compared to Boston, MA.

When it comes to the downtown district, data shows 
that the share of university-owned parking drops more 
than 6.5 times compared to the citywide number, while 
the municipal stalls account for largest share in the down-
town district (47.6%). Finally, private and residential park-
ing accounts for 28% of total downtown parking. 

With more than a half of downtown parking concen-
trated in multi-story garages, Iowa City still devotes 
roughly 19% of its downtown area exclusively to car 
storage. While it’s in the same range with cities of sim-

Figure 40: Iowa City downtown all parking spaces by own-
ership and type (Source: Authors)

ilar population like Silver Springs, MD and Portland, ME, 
the comparison to the other U.S. college towns with sig-
nificantly higher number of residents brings a whole new 
perspective to the understanding of effectiveness of Iowa 

City Year Land % Population1

Silver Springs, MD 20102 22% 76,716
Portland, ME 20173 22% 66,882
Iowa City, IA 20184 18.9% 75,798
Hartford, CT 20006 18% 123,400
New Haven, CT 20002 16% 131,014
Berkeley, CA 20002 6% 122,324
Cambridge, MA 20002 3% 113,630

Sources: 1 ACS 2017
 2 Johnson, Matt, "Parking Takes Up Space", Greater Greater  
 Washington. July 23, 2010
 3 Fort Hill Infrastructure. “City of Portland Parking Study for  
 Downtown, The Old Port, and The Eastern Waterfront”.  
 September 2017
 4 Authors
 5 McCahil, Chris et. al. "Visualizing Urban Parking Supply  
 Ratios". Congress for New Urbanism 22nd Annual Meeting,  
 Buffalo, NY June 4-7, 2014.

Table 6: Percentage of downtown land area devoted to 
parking

prevailing density for parking is below 50 spaces per acre, 
however it significantly increases in the southern part of 
the downtown district and reaches its maximum in the ar-
eas where structured parking is located.

City’s current land use policies. Such cities as Berkeley, 
CA and Cambridge, MA have only 6% and 3% of total CBD 
land devoted to parking respectively. Converting that data 
into density, we see that there are only a few areas in Iowa 
City’s downtown where there is no parking at all, predom-
inantly near the Pentacrest and next to the Iowa River. The 
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Figure 41: Downtown parking density - stalls per acre (Source: Authors)

Sources: Esri, HERE, DeLorme, USGS, Intermap, INCREMENT P, NRCan,
Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand),
MapmyIndia, NGCC, © OpenStreetMap contributors, and the GIS User
Community

Stalls per acre
0

Less than 25

25-50

50-100

101-200

More than 200 0 0.25 0.50.125
Miles

Parking stall density in Iowa City CBD

0             0.125 0.25 0.5
Miles

neIghboRhood 
On-Street Parking

The long-term expectation of AVs to be parked only in 
remote areas, as well as the creation of pick-up and drop-
off zones discussed in the previous sections can allow for 
the elimination of downtown parking in the future, mean-
ing that adjacent neighborhoods can fall victim of parking 
spillover. To effectively tackle this, better management 
of neighborhood ROW should be explored.

The team performed a parking study, aimed at discov-
ering the effect of parking spillover associated with the 
downtown district. It was conducted over the course of 
one week, in the evening of October 10 and morning of 
October 11 for the Eastside sample and in the evening of 
October 14 and morning of October 15 for the Northside 
sample, between 10-11 AM for the day, and 10-11 PM for 
the night. 

Before going into the results, it’s important to note 
the limitations to the approach. First of all, it is subject to 
sample size, and since the conditions were examined only 
once and not during multiple counts over various seasons 
and weather conditions that could be averaged, it should 
be perceived as a snapshot of on-street parking usage. 
Though it improves the understanding of neighborhood 
occupancy, it still can’t be treated as a full representation 
of the area but rather as first step for a more deliberate 
study conducted by the City.

Section Total Occupied Night Occupied Day Long-term % Night % Day % Long-term
1 38 36 38 27 95% 100% 71%
2 26 21 26 20 81% 100% 77%
3 49 36 48 29 73% 98% 59%
4 33 25 33 13 76% 100% 39%
5 52 48 41 31 92% 79% 60%

Sample Total 198 166 186 120 84% 94% 61%

Section Total Occupied Night Occupied Day Long-term % Night % Day % Long-term
1 11 11 11 10 100% 100% 91%
2 49 39 49 29 80% 100% 59%
3 32 21 30 18 66% 94% 56%
4 38 20 37 13 53% 97% 34%
5 30 8 28 6 27% 93% 20%

Sample Total 160 99 155 76 62% 97% 48%

Table 8: Parking study for the Northside Sample (Source: Authors)

Table 7: Parking study for the Eastside Sample (Source: Authors)

For the purpose of the analysis, each sample is di-
vided into 5 sections, starting from the downtown. Table 7 
presents the samples’ averages. For the Eastside Sample, 
the average night occupancy was 84% and increased to 
94% during the daytime. 61% of cars from the evening 
count remained in place during the business hours of the 
next morning, however, once examining each part sepa-
rately, it is possible to observe that the share of perma-
nently parked cars in the first three sections is larger.

The Northside Sample had a slightly lower occupancy 
in the evening, averaging 62%, however, the occupancy 
rate rose to 97% the following morning, which is likely ex-
plained by the presence of a number of medical facilities 
in close proximity. The share of permanently parked cars 
is also lower (48%), compared to the Eastside Sample, 
however the drop from the first to last section was more 
than four times greater.

Overall, both samples show a normal or below normal 
occupancy rate (which according to the industry standard 
is 85% (Shoup, 2005) during the night hours, and almost 
full usage of curb space during the day which means that 
neighborhood residents who prefer to leave their vehicles 
in the public right-of-way should be able to find a vacant 
spot on the block when they come from work.

On the other hand, the study reveals an above average 
presence of permanently parked vehicles in the first three 
sections of each sample. Accounting for the university 
impact area and dominance of student multifamily hous-
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Figure 42: Neighborhood parking study samples (Source: Authors)
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the City. However, given that two major employers - the 
University of Iowa and the University Hospitals - are lo-
cated centrally, as well as numerous new high-rise de-
velopments that pop up, one could anticipate growth to 
occur in downtown employment too. The implication here 
is that if the current travel pattern prevails and 56.7% of 
commuters drive in a single-occupant vehicle (SOV), the 
demand from those 17,646 new jobs will require a sup-
ply of approximately 10,000 new parking stalls, if one 
assumes that existing parking stalls are 100% occupied. 
Given that in current conditions Iowa City uses its existing 
parking lots for new residential developments (Schmidt, 
2015) it is unlikely that the additional supply can take the 
form of surface lots and will thus require the construction 
of additional parking ramps. The average size of a ramp 
in Iowa City is 600 stalls with a footprint of approximately 
35,900 sq. feet; to satisfy the projected demand for park-
ing, Iowa City will have to provide 17 new parking struc-

Figure 43: Iowa City MSA employment projection (Source: BLS)

Name Places Price/Hour First hour free Automated
Tower Place and Parking 510 $1 Y N
Dubuque Street Ramp 625 $1 Y N
Capitol Street Ramp 875 $1 Y N
Chauncey Swan Ramp 475 $0.75 N Y
Court Street Transportation Center 600 $1 Y Y
Harrison Street Parking Ramp 550 $0.75 N N

Table 9: City-owned parking ramps (Source: Authors)

ing, it can be implied that a lot of them utilize driveways 
for the storage of private cars, which they don’t use on a 
daily basis.

paRkIng demand sCenaRIos
According to the Bureau of Labor Statistics (BLS), 

Iowa City has displayed a steady growth in terms of popu-
lation and employment over the last decade, with a lower 
unemployment rate than that of the state of Iowa. If this 
trend is maintained into the future, the 98,023 jobs in the 
metro area will reach 115,669 by 2038 – an 18% increase 
over the 20-year period. With the prevalence of current 
commute patterns, the same increase in parking demand 
can also be expected.

Of course, it is impossible to predict whether this in-
crease will take place downtown or in other areas of 
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av polICy pRoposal:
nOn-caPital  aDaPtatiOn Of 

Parking & lanD-USe
At this stage, it is too early to rely on the promise 

that automated vehicles can reduce the use of parking, as 
there is no real-world evidence outside the models that 
assume such possibility. However, the speed of techno-
logical development also requires additional vigilance of 
the local government, should the predictions indeed prove 
to be true, and the demand for parking will be significantly 
lower due to AVs in the future, the repay of a parking ramp 
may be significantly longer than the usual 20-year period, 
if it happens at all. Given this, it is recommended that the 
City focuses on non-capital solutions for its parking deci-
sions, like a residential parking permit program (RPPP), 
before more evidence becomes available.

On the other hand, the City already has an established 
practice of off-street parking maximums for its central 
business district, and the team suggests expanding it to 
the areas where alternative means of transportation like 
transit, carsharing or active modes are equally available 
(0.25-mile radius around high-frequency transit lines). 
Furthermore, this may effectively support the deployment 
of shared automated vehicles, discouraging the use and 
ownership of private cars.

Finally, a set of considerations for new developments 
are discussed in this section. Those recommendations  
intend to preserve multimodal and pedestrian landscape 
of the City, as well as allow a safe deployment of shared 
automated vehicles.

 

tures, which will require over 610,300 sq. feet of land with 
5-story complexes and equal almost 4 new blocks on the 
city map.

Moreover, with the estimated cost averaging between 
$35,000 to $45,000 for construction, maintenance and op-
eration of each structured parking space (SRF Consulting, 
2018), such infrastructure expenditures may require as 
much as $350-$450 million of funding to accommodate 
the same trend of car usage over the next 20 years.

On the other hand, the reduction of SOV level to 45%, 
as it is stated in the City’s climate goals (Iowa City, 2018), 
effectively reduces the projected demand for new spaces 
by approximately half (assuming that the use of existing 
stalls also falls), requiring the provision of 5 thousand new 
parking spaces in the next 20 years, holding everything 
else constant.  As the team’s outreach efforts suggest, 
the increase in service area and frequency of public transit 
may further decrease the demand for parking spaces in 
Iowa City, as respondents mentioned their willingness to 
forgo daily car usage if City bus system becomes more 
reliable and better connected.

Parking regulation and management is a complicated 
topic, as it involves numerous interests, and can influence 
both positively and negatively travel behavior, retail activ-
ity and level of emissions in any community, depending on 
the type of policy executed (Shoup, 2005). That is why it 
is extremely important that any changes in and improve-
ments of parking are supported with robust quantitative 
data and sound analysis. Given that, this part of the short-
term mobility plan focuses mainly on the recommenda-
tions based on the conclusions of neighborhood parking 
occupancy study. In the short term, this can expand the 
availability of parking options in the City by reducing the 
occupancy level to the industry-accepted standard of 
85%, while in the long run it will ensure the availability of 
curb space for the pick-up and drop-off of passengers of 
automated vehicles.

 Given the full daytime occupancy of on-street park-
ing in the studied neighborhoods, the introduction of res-
idential parking permit program is a solution that allows 
for limited the use of driveways for parking only to the 
residents of that neighborhood (FHWA, 2017). However, 
given the case of Iowa City, this measure can become a 
successful extension of publicly available parking in the 
downtown area, better management of student-owned 
cars as well as an additional source of revenue for the 
community.

 Out of the 12 largest urban areas in the State of 
Iowa, only 3 of them have a parking permit program in 
place. This is a signal of a low general awareness of the 
benefits of parking management among Iowans. The 
team suggests the program to be implemented as a 
staged process, starting from the two areas studied for 
this report, and later expanded when the City obtains new 
requests for permit zones and evaluates the necessity us-
ing the methodology described in the research part of this 
study. Moreover, given the aforementioned inquiry for the 
parking permit program from the residents in those ar-
eas, it is expected that the public perception is conducive 
enough for a pilot implementation. 

The primary goal of the parking permit program is to 
increase the availability of parking in the public right of 
way of the neighborhoods next to the downtown metered 
zone during regular business hours. In order to succeed, 
the endeavor should be finetuned to local conditions and 
goals:

• Effective time periods. As a starting point, a resi-

InteRIm measuRe:
ResIdentIal & CommuteR 

paRkIng peRmIt

City RPP Permit Price Population1

Des Moines Yes $25-$50/
month

217.521

Cedar Rapids No X 132,228
Davenport Yes $40/ month 

(Ramp)
$150/month 

(On-street)

102,320

Sioux City No X 82,514
Iowa City No X 75,798
Waterloo No X 67,587
Ames No X 66,498
West Des Moines No X 65,608
Ankeny No X 62,416
Council Bluffs No X 62,316
Dubuque Yes $15/year 58,276
Urbandale No X 43,592

Table 10: RPP in Iowan cities (Source: Authors)

Source: 1 ACS 2017

dential parking permit can be enforced during the same 
hours as the City’s on-street parking – from 8 AM to 6 
PM, Monday through Saturday, as a preventive measure 
from the downtown parking spillover effect. However, the 
exact timing can be further refined through discussions 
with residents, who might be well-aware of the occu-
pancy peak hours, and thus prevent the expenditures on 
the parking counts and enforcement. This is the lesson 
learned from San Luis Obispo, CA, in which this approach 
allowed the community to mitigate the challenge of com-
muters (mainly students and teachers) parking in resi-
dential neighborhoods (RSG, 2016).

• Demand and Supply Balance. Due to the limited sup-
ply of on-street parking spaces, it is important to ensure 
that the amount of issued residential permits does not 
exceed the number of stalls, in order to prevent the hunt-
ing for free spaces, cruising and thus increased pollution. 
For this reason, it is crucial to identify the exact quantity 
of parking in the public right of way and constantly keep 
a record of the number of permits issued. Various U.S. 
cities provide different quantities of residential and guest 
permits per households, and a summary that is similar to 
Iowa City communities is provided in Table 11. However, 
it is the practice of Fort Collins, CO that deserves a partic-
ular attention, with its tiered approach for pricing, where 
the first permit for a household is free, while the fifth costs 
$200 in order to ensure the issuance of permits that are in 
actual need only (Fort Collins, 2018).
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peRmIt Cost & FInanCIal
FeasIbIlIty

In Iowa City, parking revenues and fees amounted to 
$5,910,725 in 2017 (Iowa Department of Management, 
2019), which is 2.4% of total city revenues for that year. 
Since the introduction of a residential parking permit pro-
gram will lead to an increase in public expenditures for 
administrative and enforcement services, the permit price 
will be able to pay for the program. Given that the pri-
mary objective of the policy is to efficiently manage the 
scarcity of public space, it is important the program is at 
least “cost-neutral” for the municipality, meaning that the 
RPPP application and annual fees recoup the full cost of 
administration, enforcement and monitoring of the pro-
gram. Moreover, it can be expected that the policy might 
become a disincentive to park on the streets for residents, 
encourage efficient use of off-street spaces, and promote 
car-sharing and alternative modes as a measure that re-
veals the true cost of driving.

To calculate the tentative pricing scenarios for RPPP 
in Iowa City, the team used publicly available data on the 
$120,000 annual budget for the similar program costs for 
the City of Boulder, CO (RSG, 2016). Using preliminary re-

Scenario Name Permit allocation Permit Price Total Revenue
Scenario 1 100% - residents $15/year - residents $14,730
Scenario 2 100% - residents $122.2/year - residents $120,000
Scenario 3 40% - commuters, 

60% - residents
$25/month - commuters, 

$15/year - residents
$126,450

Table 12: Residential parking permit program scenarios for Iowa City (Source: Authors)

• Multi-family and student housing. Given the case of 
Iowa City, where a large amount of housing in the next-
to-downtown neighborhoods is occupied by students, it is 
important to effectively limit the total number of residen-
tial and guest permits per apartment building. Otherwise, 
if the City has uniform rules both for single and multi-fam-
ily homes, a hypothetical spillover effect occurs, since a 
complex of 20 units, where each dwelling unit has a right 
for one residential and one guest permit, may easily oc-
cupy all on-street parking places on a typical block (RSG, 
2016).

• Commuter permit. In order to increase the supply of 
parking spaces next to downtown, the City might consider 
allocating a certain amount of spaces for commuter spac-
es. Such practice exists in Boulder, CO, where 4 spaces 
per block are allocated to commuters, at a price of $100 
per quarter. However, if a block faces a high demand of 
residential permits, the number of commuter permits can 
be decreased or totally repealed (Boulder, 2018). 

City Residential per-
mits per HH

Price (annual) Guest permits 
per HH

Price Commuter 
Permit

Population1

Ann Arbor, MI 5 $50 5 $50/year X 121,477
Boulder, CO 2 $17 2 Free $100/quarter 107,125
Charlottesville, VA 4 $25 2 $25/year X 48,019
Fort Collins, CO 5 1st - free

2nd - $15
3rd - $40

4th - $100
5th - $200

No limit Free/24 h

$10/15 days

X 165,080

Rochester, MN No limit $20 No limit $10/30 days X 115,733
San Luis Obispo, 
CA

2 $15 Can use 
residential

X X 47,541

Table 11: Residential parking permits in the U.S. (Source: Authors)

Source: 1 ACS 2017

Sources: Esri, HERE, DeLorme, USGS, Intermap, INCREMENT P, NRCan,
Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand),
MapmyIndia, NGCC, © OpenStreetMap contributors, and the GIS User
Community
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Figure 44: Proposed RPPP area (Source: Authors)
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ReduCtIon oF paRkIng 
RequIRements

As numerous authors suggest, parking provision 
is extremely costly, and is often subsidized indirectly 
through taxes and higher prices of other products, effec-
tively lowering the cost of car usage and requiring zero or 
fewer than average vehicle households to also pay for the 
space they do not use (Litman, 2017). This rises signifi-
cant equity concerns and effectively drives up the cost of 
new housing construction (Shoup, 2005), thus a reduction 
of parking requirements should be of interest for the lo-
cal government. Given that the establishment of parking 
maximums, or even elimination of parking requirements 
in Iowa City requires additional research and improvement 
of public transit and active transportation infrastructure, a 
gradual decrease of parking minimums is recommended 
based on the factors provided in Table 13.

Areas that satisfy the requirements of multiple factors 
require additional attention, as research suggests that 
adjustments in those cases are not additive but should 
be applied to the base level reduced by previous factors. 
For example, land use mix may reduce requirements by 
20%, carsharing to 90% of the base level, and specific 

search, the team assumed that over time, the program 
might stretch over a 3 to 4 block buffer around Iowa City’s 
downtown on-street enforced parking, encompassing as 
many as 982 parking spaces in the public right of way (see 
Figure 44). Following the logic that the number of permits 
should not exceed the number of available spaces (to pre-
vent the space hunting and cruising) we used this number 
for our scenarios.

Obviously, at the initial stage it is hard to expect that 
separate zones will be able to yield $120,000 in Iowa City 
at a reasonable price per household, however, it is high-
ly probable that it can be self-sufficient once in full oper-
ation. The different scenarios are presented in Table 12. 
As it shows, the introduction of the lowest price that the 
cities studied use of $15 per permit will require a signif-
icant public subsidy in order to allow the program oper-
ation. On the other hand, the $122.2 price tag will allow 
the program to break even in terms of cost and expendi-
ture, however, it will be one of the highest prices among 
the cities of a similar size studied. Finally, following the 
experience of the City of Boulder and allocating 40% of 
spaces to commuter permits for a monthly price of $25 
allows Iowa City to keep the price for residential permits 
at the $15 level while producing enough revenue to cover 
the expected cost of the program.

Factor Description Typical Adjustments
Geographic Location Vehicle ownership and use 

rates in an area
Adjust parking requirements to reflect variations identified 

in census and travel survey data. 40-60% reductions are 
often justified in Smart Growth neighborhoods

Residential Density Number of residents or 
housing units per acre/

hectare

Reduce requirements 1% for each resident per acre (e.g. 
15% where at 15 residents per acre and 30% at 30 res. per 

acre)
Employment Density Number of employees per 

acre
Reduce requirements 10-15% in areas with 50 or more 

employees per gross acre
Land Use Mix Land use mix located 

within convenient walking 
distance

Reduce requirements 5-15% in mixed-use developments. 
Additional reductions with shared parking

Transit Accessibility Nearby transit service 
frequency and quality

Reduce requirements 10% within ¼ mile of fr quent bus 
service, and 20-50% within ¼ mile of a rail transit station

Carsharing Whether carsharing ser-
vices are located within or 
near a residential building

Reduce residential requirements 10-20% if carshare ser-
vices are located onsite, or 5-10% if located nearby

Walkability and bikeability Walking environment 
quality

Reduce requirements 5-15% in very walkable and bike-
able areas, and substitute bike parking for up to 10% of 

car parking
Demographics Age and physical ability of 

residents or commuters
Reduce requirements 20-40% for housing occupied by 
young (under 30), elderly (over 65) or disabled people

Table 13: Parking requirement adjustment factors (Source: ITE, 2016)

av ConsIdeRatIons 
FoR new developments

While the pace of and direction of technological devel-
opment of autonomous technology allows for a gradual 
adaptation to the existing urban environment, it is the 
planning and development of new neighborhoods that 
creates a distinctive set of challenges for the local govern-
ment. Following the paradigm unveiled in this report that 
argues for the opportunity and necessity to increase the 
equity, sustainability and affordability of life in Iowa City, 
the team recommends the City to consider the update of 
planning policies that can allow future neighborhoods 
to be conducive to active modes of transportation, pub-
lic transit and other shared modes, including automated 
vehicles.

• Transit-Supportive Incentives 

At present, Iowa City does not have a city-wide policy 
that facilitates the development of a transit-oriented envi-
ronment. The only existing provision is a part of Riverfront 
Crossings and Eastside Mixed Use District Form-Based 
Development Standards, that allows height bonuses to 
those developments that dedicate some of its land for 
public rights of way necessary to realize the vision of the 
area (City of Iowa City, 2016). While this policy should be 
extended for other areas of high density, it is highly un-
likely that it may result in any change for the traditional 

neighborhood setting. That is why for new developments 
that support a transit-oriented layout and planning the 
City should consider incentives like density bonuses, 
flexibility in development regulations, fee waivers or re-
ductions, and permitting priority. These approaches are 
often referred to as incentive zoning, and their usage can 
be an effective means for establishing the consideration 
of shared mobility in residential and commercial devel-
opments (Cohen & Shaheen, 2016). By utilizing incentive 
zoning, the City of Iowa City could continue to maintain 
the pedestrian friendly environment envisioned in the 
Comprehensive Plan and other pertinent planning doc-
uments while further addressing the mobility needs of 
current and future residents. Such practice already takes 
place in Los Angeles County, where bonuses are designed 
to increase the financial feasibility of developments that 
align with community goals and support the use public 
transportation (LA Metro, 2019a).

• Reduction of Parking

The argument for off-street parking reduction has 
been developed in the previous sections of this report, 
however, the growing competition for the curb space now, 
as well as anticipated demand from automated vehicles, 
suggests that cities should eliminate on-street parking 
for the future residential neighborhoods (NACTO, 2017). 
The safety benefits of parking-free streets were docu-
mented long ago (Humphreys et al., 1977), though it is 
only recently that cities have systematically approached 
the matter as a reason to remove parked vehicles from 
the roads (Dawid, 2019). Importantly, the common solu-
tion to protect bicycle lanes from the moving vehicles with 
parked cars does not provide ubiquitous access to curbs 
that current ride-hailing services and future AVs require, 
and thus should not be considered for new subdivisions.

On the other hand, there is a chance for reluctance that 
developers might express toward elimination of parking 
minimums suggested above, as older city neighborhoods 
still offer the same amount of parking spaces, and thus 
might be valued more by certain populations. To effective-
ly tackle this, it is suggested that the City allows park-
ing and housing to be unbundled and priced separately 
for new developments, effectively decreasing the price of 
homeownership (Shoup, 2005) while still providing an op-
tion for those who are willing to pay. However, it is recom-
mended that parking is located outside the primary street 
frontage and consolidated in districts or shared areas, so 
in case of low demand it can be redeveloped for other ef-
fective uses (LA Metro, 2019b).

The first step towards that direction can be in devel-
oping a “parking substitution” regulation for existing and 
proposed residential and commercial developments that 

demographics to 60%, which, if applied jointly lead to a 
80% x 90% x 60%=43% required level, or 57% reduction, 
that is lower than the rate obtained from mere adding – 
20%+10%+40%=70%. On the other hand, some require-
ments may have a higher effect if applied together and 
should be always evaluated using professional judgement 
and through understanding of a specific location (Litman, 
2017).

With this approach, Iowa City can join several pro-
gressive U.S. municipalities in the process of rethinking 
parking requirements as a means to increase the qual-
ity of the built environment and affordability of housing. 
Buffalo, NY eliminated its minimum off-street parking re-
quirement in 2016, and is still the only U.S. community 
to do so citywide, while Rochester, MN has done so only 
for its downtown area (Steuteville, 2016). With its new 
comprehensive plan, Minneapolis, MN has also declared 
an intention to follow Buffalo’s approach to parking policy 
(Schmitt, 2018). Finally, San Diego, CA has just recently 
passed a parking reform package, replacing parking min-
imums with maximums for transit-adjacent areas and the 
downtown (Nguyen, 2019).
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allows developers and property owners to convert a pro-
portion of existing/proposed parking spaces to be used 
for shared modes (i.e. bikeshare facilities, TNC parking 
spaces) in the downtown area and other higher density 
residential areas.

• ROW Layout

In terms of space allocation in the right of way the 
team recommends following the approach developed by 

NACTO, that prioritizes the safety and quality of the built 
environment in planning new subdivisions. The speed 
limit of 20 mph creates the environment where all of the 
modes can seamlessly operate at the same velocity in its 
reserved lane, with the median being a flush lane.

Residential streets should be the spaces where resi-
dents are prioritized, and their safety and possible scenar-
ios of use are considered in the layout. The speed should 

Figure 45: Layout for neighborhood main street (Adapted from NACTO)

City Regulation description
Seattle, WA Revised Parking Requirements Municipal code allows reduction of up to 5% of total 

required parking spaces for developments that include 
infrastructure for carsharing programs. For commercial 
developments, the number of required parking spaces 
may be reduced by either 3 spaces or 15% of total required 
parking spaces for carsharing programs

Vancouver, WA Transportation Impact Fees 
(TIF)

Developments that encourage alternative transportation 
modes receive reduced Transportation Impact Fees and 
residential density bonuses

Indianapolis, IN Parking Reductions for Shared 
Mobility Infrastructure 

Developers may reduce the amount of parking spaces 
constructed by up to 35% for constructing: shared vehicle 
spaces, electric vehicle charging stations, bicycle parking, 
developments in close proximity to transit stops

Table 14: Zoning and subdivision regulations for shared modes in other U.S. communities (Source: Authors)

Figure 46: Layout for neighborhood residential street (Adapted from NACTO)
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Figure 47: Land use recommendations timeline (Source: Authors)

be limited to 10 mph, with most of the traffic being either 
local or deliveries.

Outcomes of Revised Zoning and Subdivision 
Regulations: 

• Increased usage of shared modes, leading to reduc-
tions in the number of single-occupant vehicle trips made 
in the City’s transportation system;

• Reduced demand for parking facilities in existing and 
proposed residential and commercial developments; and

• Increased residential density in the Downtown and 
Riverfront Crossings areas, leading to increased support 
for transit and other shared modes.

Measures of Success in Implementing the Revised 
Zoning and Subdivision Regulations:

• Define a baseline trend for the usage of shared modes 
in Iowa City and monitor shared mobility usage annually 
to assess changes in the residential use of these trans-
portation modes.

• Develop goals for percentage of parking spaces in 
proposed residential and commercial developments allo-
cated to shared modes.

• Develop a goal for desired residential densities in the 
Downtown and Riverfront Crossings areas and monitor 
the annual changes for this goal to ensure higher density 
development is occurring in these areas.
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the need to adapt
Integrating AV shuttles in to the transit system could 

be an effective strategy for Iowa City in pursuing the 
transportation emissions goals set forth in the Climate 
Action plan. Not only can Iowa City further its ability to 
reach the Climate Action goals, utilizing automated shut-
tle technology in the transit fleet could improve frequency 
and coverage of transit routes while reducing residents’ 
dependence on private automobiles. This unique value 
proposition for the transit system could result in several 
benefits summarized below:

• Make Iowa City transit a competitive mode in the 
transportation system of Iowa City and increase ridership 
levels.

• Foster a more attractive transportation option for 
a variety of road users, including both people with and 
without access to private vehicles.

• Guide Iowa City towards achieving its transportation 
emission reduction goals. 

• Better connect residents with active transportation 
and shared mobility modes, leading to increased mobility 
for all residents. 

tRansIt sCenaRIos
Two scenarios were considered to analyze the condi-

tions of Iowa City with automated technology integrated 
into the transit system. The first scenario was a business 
as usual scenario, in which the current trends in Iowa 
City’s transportation system were extrapolated out to 20 
years in order to visualize what may likely happen if the 
City continues its current measures without any changes 
to the transit system. In the second scenario, the planning 
team explored the potential implications for Iowa City af-
ter a 20-year period in which the transit system has tran-

Iowa City’s Climate Action and Adaptation Plan ar-
ticulates the City’s the goal to divert 55 percent of trips 
taken in private vehicles to sustainable and active modes 
of travel such as transit, bikes, and walking by the year 
2050 in order to reduce greenhouse gas emissions asso-
ciated with transportation. However, with the current de-
clining trend of transit ridership, this goal will be difficult 
to achieve. Furthermore, research suggests that transit 
trips taken with low ridership levels contribute to higher 
per capita GHG emissions compared to trips taken in pri-
vate vehicles. 

According to APTA (2008), the National Transit 
Database, and  FTA (2010), the average bus occupancy in 
the United States is nine passengers. In Iowa City, transit 
buses serve 28.4 rides per revenue hour and 14.2 rides per 
transit route (most Iowa City transit routes were designed 
to complete a loop within 30 minutes). Nonetheless, 
these 14.2 passengers do not continuously occupy a spot 
on a bus. Considering the average transit travel time of 
Iowa City residents (assuming a 15-minute average trav-
el time per passenger), it can be found that transit buses 
carry an average of 7.1 passengers at a time. A traditional 
bus, fueled by diesel, must carry a minimum of seven pas-
sengers at all times to outweigh the per capita emissions 
compared to those emitted by a personal vehicle carrying 
one passenger (FTA, 2010). Thus, it can be estimated that 
per capita emissions from Iowa City transit is very close 
those of a private vehicle with a single occupant due to the 
low transit ridership levels. Additionally, considering Iowa 
City transit operations during off-peak hours, it can be es-
timated that emissions from a transit buses are higher 
than those of a personal car due to low ridership levels 
during those periods. Therefore, continuing to operate 
on the current schedule and service of Iowa City’s transit 
system will likely increase GHG emissions in the City in 
the long-run when coupled with an increased number of 
private automobile trips.

deCReasIng emIssIons

In the business as usual scenario, the planning team 
identified a series of potential implications resulting from 
the perpetuation of the current transit operations in the 
areas of transit service and ridership, vehicle miles trav-
eled and GHG emissions, and intermodal competition. 

Implications on Transit service and ridership:

• If the frequency of transit service does not increase 
and if innovation is not introduced into the transit system, 
then it will lead to a continuous decline in transit ridership. 

• The current service area of the Iowa City transit is 8.53 
square miles which will continue with little or no change 
(detail of service analysis is described in the appendix). 
This service area does not adequately cover Iowa City.

• The mode share for public transit is currently less 
than 10%, and a continuation of business as usual could 
see this modal share decrease in the future.

• Lower ridership levels may compel the City to cut 
services in low ridership areas, which could lead to a fur-
ther decline in ridership. 

• The fare box ratio of the current transit system is 
0.25, which would likely lead to a further decline in future 
years under this scenario.

Implications for Vehicle Miles Traveled and GHG 
Emissions: 

• An increase in Iowa City’s population and economic 
activities could shift commuting to private vehicles and 
lead to increased VMT and GHG emissions.

sCenaRIo 1:
no Change

• Iowa City’s current rate of increase for VMT is 3% per 
year, meaning a doubling in annual VMT from the current 
total of 322 million miles traveled to 688 million miles 
traveled in 2040 (Iowa DOT, 2015).

• A doubling of VMT by 2040 is predicted to result in 64 
million kg of GHG emissions

• These added emissions could have substantial public 
health consequences such as rises in chronic diseases as 
well as failure to achieve the goal of reducing transporta-
tion emissions set forth in the Climate Action Plan.

• Increased VMT would likely lead to a decrease in the 
level of service of the current road infrastructure, result-
ing in the building of more road infrastructure to meet 
the demands of increasing traffic and thus, greater public 
expenditures.

Implications for Intermodal Competition

• The increase of economical ride-hailing options could 
cause residents to shift to these emerging services, result-
ing in a further decline in transit ridership (Graehler,Mucci, 
and Erhardt, 2018).

• Increased reliance on private vehicles could denigrate 
the pedestrian-friendly environment of Iowa City and fur-
ther exacerbate the mobility challenges of residents.

The 20-year vision scenario sees a future transit sys-
tem with a high frequency, door-to-door, on-demand 
service. Should Iowa City’s transit system integrate au-
tomated vehicle technology into its fleet, there are range 
of potential benefits for transit ridership and service, VMT 
and GHG emissions, and public expenditures.

sCenaRIo 2:
automated tRansIt Fleet

scenario 1: business as usual scenario 2: automated transit Fleet
Ridership continuously declines Ridership substantially increases
Higher investment in road infrastructure needed Less investment in road infrastructure needed

Service Area: 8.53 square miles Service Area: 15.68 square miles

VMT significantly increases VMT remains constant or decreases 

Difficulty achieving the Climate Action and Adaptation 
goals for the transportation sector 

Assist Iowa City in achieving Climate Action and 
Adaptation goals for the transportation sectors

Higher GHG emissions Lower GHG emissions

Poor value proposition as transit becomes costly to 
operate and cannot compete with TNCs 

Attractive transit value proposition and competitive with 
inexpensive TNC operations 

Consequences for public health from higher GHG 
emissions 

Benefits for public health from lower GHG emissions

Table 15: Comparison of outcomes for the scenarios (Source: Authors)

sitioned to an automated fleet. 
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Potential Benefits for Transit Ridership and Service:

• With the integration of AVs in the public transit sys-
tem, Iowa City could see a substantial increase in rider-
ship levels throughout the City due to increased reliability 
of the system.

• As transit ridership in most areas follows an expo-
nential pattern, providing higher frequency service in 
these areas, can attract new transit users and further 
boost ridership. 

• With two different types of automated vehicle shuttle 
service systems, the service area of the transit could in-
crease to 15.68 square miles which is double the current 
service area of Iowa City transit (detail of service analysis 
is described in the appendix). This increased service area 
could offer additional transportation opportunities for 
Iowa City residents.

Potential Benefits for VMT and GHG Emissions:

• Increases in service frequency and service area are 
shown to have positive impacts on transit ridership as the 
elasticity of transit use to service expansion is typically 
in the range of 0.6 to 1.0, meaning that each 1 percent of 
additional transit vehicle-miles or vehicle-hours increas-
es ridership by 0.6 percent to 1.0 percent (Litman, 2004).

• The elasticity of transit use with respect to transit 
service frequency (a headway elasticity) averages 0.5, 
with greater effects where service is infrequent (Litman, 
2004). 

• Together, these elasticities imply that it is possible 
for a significant modal shift from private vehicles to tran-
sit to occur, leading to decreased annual VMT.

• Decreased VMT is shown to result in lower trans-
portation GHG emissions, meaning Iowa City could stay 
on track to meeting its Climate Action goals related to 
transportation.

• Less VMT means fewer private vehicles will travel in 
public roadways relative to the business as usual scenario. 

Potential Benefits for Public Expenditures:

• Decreases in the use Iowa City’s roads by private 
vehicles could result in the City needing to allocate less 
resources for maintaining and improving vehicle-oriented 
infrastructure.

• Potential monetary savings related to road infra-
structure expenditures can be invested in the implemen-
tation of different strategies of the Automated Vehicles 
Adaptation Plan for the City.

tRanslatIng a sCenaRIo
Into the vIsIon

Using the promises of the second scenario, as well 
as the aims and goals of existing planning documents of 
Iowa City, the team crafted a vision for the City’s transpor-
tation system which focuses on a transit system of a fixed 
route, high-frequency automated transit service capable 
of providing door-to-door service to Iowa City residents. 
Complementing future mobility modes, such as bicycles, 
ride-sharing, and ride-hailing, this fixed-route automated 
service can guide Iowa City toward the goal of connecting 
all Iowa City residents to the various opportunities and 
amenities the City has to offer. The improvement of the 
City’s transit system by means of automated technology 
significantly benefits the other aspects of the built envi-
ronment and for this matter are broken down into sepa-
rate components of the vision.

The project team understands the importance of pub-
lic participation and, therefore, has conducted a public 
open house to solicit input in order to receive feedback 
on the community-wide vision set forth in the plan as well 
as facilitate an opportunity for residents to discuss the 
outcomes they desire to see in Iowa City’s future trans-
portation system. These efforts were done so that there 
was no influence of a pre-determined outcome for public 
buy-in. The purpose of this initial open house was to be-
gin understanding where the general public stands on the 
topic of innovative solutions to transportation challenges, 
as well as to draw a nexus to the stakeholder interviews 
conducted prior to the event. The team used the stake-
holder feedback and literature research to craft visual de-
pictions of what future scenarios may look like. The event 
allowed for flexibility with in-person interaction among 
the attendees. 

The project goal for this initial public engagement pro-
cess was to assess how the stakeholder opinions align 
with the opinions from the attendees of the general pub-
lic. In doing so, focus areas within the scope of the proj-
ect could be identified or emphasized, further guide the 
recommendation and visioning process. However, in the 
recommendation portion, it was found that the concept 
of driverless vehicle technology is still quite a nebulous 
topic for many of the participants of both the open house 
and the stakeholder meetings. Therefore, this open house 
event is recommended to be the first of a variety of public 
engagement efforts to be conducted in the realm of inno-
vations in transportation and the role evolving technolo-
gies can play in the urban landscape. Furthermore, a pub-
lic education program on transportation innovations may 
prove to be very helpful for all levels of Iowa City’s public 
officials in future decision-making and the prioritization of 

planning projects. 

The details for each vision component is discussed 
below. The responses are from both the open house and 
an online survey participants. The cumulative number of 
respondents for both sessions is 27, 18 from the open 
house and 9 from the online survey. The demographics 
of participants include a range of age, ethnicity, disability 
status, and gender.

Figure 48: Fixed route and door-to-door automated public transit component (Source: Authors)

vIsIon Component 1:
fixeD rOUte anD DOOr-tO-DOOr 

automated publIC tRansIt
Iowa City’s current transit system serves approximate-

ly 15,068 trips per day on a fixed-route network with high 
and medium frequency. Experts predict transit authorities 
can integrate automated vehicles into their fleets as these 
vehicles will be able to provide high-frequency services at 
much lower operating costs.

The public’s feedback regarding the fixed route and 
door-to-door automated public transit was:

1. Assuming the price for using the transit system is 
the same, more than half of the respondents would con-
tinue to use their current mode of transportation, while 
slightly less than half of the respondents would choose a 

shared, door-to-door transportation service that runs on 
15-minute intervals.

2. Comparing the current price of a trip on Iowa City 
transit of $1, more than half of respondents would not pay 
more than $1 for a shared, door-to-door transportation 
service that runs on a 15-minute interval.

3. The respondents’ level of knowledge regarding AV 
technology is mainly gained through news coverage and 
media publications, and therefore, respondents have a 
basic understanding of AVs and related technologies.

vIsIon Component 2:
IntegRated shaRed mobIlIty & 

aCtIve tRanspoRtatIon 

Iowa City strives to maintain a pedestrian and bike 
friendly community that balances the feel of a big city with 
small town charm. Through extensive planning for bikes 
and pedestrians, Iowa City has developed dense, walk-
able neighborhoods that encourage residents to utilize all 
modes of travel while considering the needs and safety of 
all road users. The integration of automated vehicles in 
Iowa City roads could have the potential to compromise 
the pedestrian-oriented nature of the city, further exacer-
bating the mobility challenges of residents.  
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The 20-year vision for Iowa City’s shared mobility and 
active transportation infrastructure ensures that Iowa City 
residents will not be stressed in accessing mobility modes 
as access to the transportation network will be, at most, a 
5-minute walk. Additionally, the integration of automated 
vehicles will improve road safety to the point that traffic 
collisions are a relic of the past.  

The summary of public’s comments on the component:

1. More than half of the respondents have experience 
using shared transportation modes (Uber, Lyft, Iowa City 
transit, vanpool, etc.) in Iowa City. One respondent noted 
that they were unable to use most shared mobility due to 
their disability and the lack of wheelchair access.

2. Nearly all of the respondents would use a shared 
mode in lieu of a personal vehicle for daily trips if it took 
5-minutes or less to access. The wheelchair access posed 
a barrier for one respondent.

3. In terms of receiving public investment, respondents 
were asked to rate which mode of transportation need-
ed the most and the least attention from a ranking of 1-4 
(one being the most important and 4 being the least im-
portant). 61% of respondents believed public transit was 
the most important to receive funding out of the four op-
tions, and 27% believed it to be second most important. 

22% of the respondents ranked public investment in 
bicycle and pedestrian infrastructure (i.e. protected bike 

Figure 49: Integrated shared mobility and active transportation component (Source: Authors)

vIsIon Component 3:
tRanspoRtatIon netwoRk 

CompanIes & the CommunIty
Transportation Network Companies, or TNCs, such as 

Uber, Lyft, and ZipCar, have shifted the way people trav-
el today. While inexpensive, on-demand ride-hailing and 
ride-sharing have revolutionized urban travel, the oper-
ations of Transportation Network Companies can also 
negatively impact communities through competition with 
transit systems and increased congestion owing to addi-
tional trips made by low-occupancy automobiles. 

The 20-year vision for TNCs operations in Iowa City 
could see the city partnering with companies like Uber 
and Lyft in order to better understand the impact these 
TNCs have on Iowa City roads. Through data-sharing and 
local regulations, Iowa City could collaborate with TNCs 
to ensure equitable access to the City’s transportation 

lanes) as most important and 55% believed it to be sec-
ond most important.

72% of the respondents believed shared mobility 
should be the 3rd most important mode in receiving pub-
lic funding. 

The fourth option (write-in) found another vote for 
more wheelchair access and a vote for better roads. 

Figure 50: Transportation network companies and the community component (Source: Authors)

network for all residents while potentially mitigating the 
adverse impacts these companies may exert.  

The public’s reaction to this component is provided 
below:

1. The main concern for residents regarding the current 
use of Iowa City roads is the lack of pedestrian and bicycle 
infrastructure. One attendee even wrote in the desire for 
continuous sidewalks. Residents were least concerned 
with a lack of parking facilities.

2. Residents believed that the most appropriate reg-
ulations enacted by Iowa City for TNCs would be to for-
malize a permitting process for TNC operations and an 
agreement for TNCs to share data with the city.

3. Residential perception of AVs and their potential ben-
efits and impacts on Iowa City’s urban landscape showed 
no trend. While some attendees were excited for AVs and 
their prospective benefits, some did not know enough 
about AV technology to answer. 

4. On a perceived comfort level from 1-5, with 5 mean-
ing that the respondent would be perfectly comfortable 
riding as a passenger in a driverless vehicle, showed that 
the majority of respondents did not know enough about 
the technology to answer confidently. 

vIsIon Component 4:
land ReClaImed FoR new 

publIC & pRIvate development
Iowa City currently allocates 12.9% (3.27 sq. mi) of 

its land to public roadways. While the allocation of this 
amount of space for transportation is necessary to main-
tain a safe, efficient road network, additional opportuni-
ties for public, economic and residential development are 
foregone. As Iowa City continues to grow and attract new 
residents, the pressures felt from growth will likely re-
quire significant public and private investments in open 
spaces, housing and a need to increase economic devel-
opment opportunities. The integration of automated ve-
hicles in Iowa City roadways could decrease demand for 
public right-of-way as these vehicles will likely require 
less space for operation and parking, opening up the door 
for new uses in former roadways. 

The 20-year vision for Iowa City could envision a fu-
ture downtown district that reserves automobile travel 
exclusively for high-occupancy vehicles, with full-service 
transit and shared mobility modes within a 5-minute or 
less walk. The reduction in public roadway and parking 
space could allow Iowa City to pursue infill development 
for residential uses, create new common areas for civic 
interaction and allow Iowa City business owners to ex-
plore creative ways to utilize downtown space for eco-
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nomic activity. 

The open house’s feedback and questionnaire summa-
ry highlight the following:

1. Respondents felt that the parts of Iowa City that 
would be best reimagined for new commercial and res-
idential development were neighborhoods next to the 
university and retail malls. Several respondents wrote 
in answers for a reimagining of surface parking lots 
and parking ramps for new residential or commercial 
development.

2. For the respondents to forgo the day-to-day use of 
a private automobile, they would first require expanded 
transit service and next, require expanded frequency and 
hours for public transit.

3. Less than half of the respondents would consid-
er completely giving up a private automobile. Some of 
the hesitation recorded was due to the lack of regional 
connectivity.

Figure 51: Land reclaimed for new public and private development component (Source: Authors)

ConClusIons on vIsIon
The planning team highly recommends that Iowa City 

engages in an ongoing public education and engagement 
campaign for residents and those living in surrounding 
areas. This can be done via the implementation of a lo-
cal AV commission that also corresponds with regional 
and state commissions on AVs. By maintaining an open 
and clear channel of communication, Iowa City officials 
could lead the discussion about what a desirable future 
for all residents may entail in the context of current mo-
bility challenges with evolving transportation technolo-
gies. Objective-based learning environments and regular 
educational programs are recommended for gaining a 
community-wide understanding of this technology as the 
potential for AVs becomes more apparent and increasing-
ly relevant in the City’s decision-making processes. The 
feedback from the open house revealed that residents of 
Iowa City and the surrounding areas are interested in how 
the Iowa City community is shaped through the transpor-
tation system. Also revealed during the open house is how 
mobility challenges for many of the City’s disadvantaged 
households may be addressed with advancing technolo-
gy, as well as shared AVs’ potential to reduce congestion 
associated with private automobile use. 

Commonality was found between the desires of stake-
holders interviewed and the desires of the general public 
who attended the open house. One such commonality was 

the belief that public expenditures associated with trans-
portation improvements should be allocated first for pub-
lic transit and next for bicycle and pedestrian safety. An 
interest in permitting TNCs to operate in the public road-
ways was established in the open house but was not dis-
cussed in the stakeholder interviews. A concern over the 
lack of parking was expressed in stakeholder interviews, 
yet the general public open house responses did not seem 
to think there was an issue with parking availability, as it 
was of least concern in terms of public infrastructure in-
vestments. Lastly, most stakeholders interviewed would 
have paid slightly more for a service for day-to-day trips 
via the use of an automated driverless transit system, 
while many of the general open house respondents stat-
ed they would not pay more than the current fare for Iowa 
City transit services of $1 per trip.

Overall, this is the first public engagement opportunity 
conducted in Iowa City to gather interested parties in order 
to assess the public stance on mobility issues in a rapidly 
advancing transportation environment. This meeting was 
broadcast on every media outlet in the region and received 
interest from Mayor Jim Throgmorton and City Manager 

Figure 53: Open house attendants (Source: Authors)

Figure 52: Open house attendants (Source: UI Office of Outreach and Engagement)

Geoff Fruin. The environment supported an unbiased and 
objective conversation with all who participated. Due to 
this, it is believed future meetings such as this would be 
greatly conducive toward encouraging community partic-
ipation. Community meetings may also reinforce a strong 
sense of civic pride among all residents by opening a clear 
and transparent channel of communication that address-
es current mobility challenges and identify strategies that 
mitigate future mobility issues.
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wheRe to adapt
The Iowa City Adaptation and Equity Plan is designed 

to serve as a policy guidebook for City officials and deci-
sion-makers to consider and apply in future planning ac-
tivities. The goals and vision articulated in the Iowa City 
Comprehensive Plan, District Plans, Climate Action Plan, 
and the Johnson County Long Range Transportation Plan 
serve  to inspire the policy interventions recommended 
by the planning team. This section of the plan aims to 
summarize the link between recommended strategies 
for addressing the future integration of automated vehi-
cles in Iowa City’s future urban landscape and planning 
documents. 

IC2030: CompRehensIve 
plan update

Community Vision statement: 

“Iowa City is an energetic and friendly community, re-
nowned for its arts and culture, healthcare and education, 
and distinctive local businesses. The small-town charac-
ter of our neighborhoods combined with the big-city vi-
tality of our Downtown and university campus make Iowa 
City a unique and appealing place for people of all ages. 
These assets define our sense of place and are the foun-
dation of our stable economy.”

Relevant Objectives:

1. Growth and Land Use:

• Encourage compact, efficient development that is 
contiguous and connected to existing neighborhoods to 
reduce the cost of extending infrastructure and services 
and to preserve farmland and open space at the edge of 
the city.

• Maintain a strong and accessible Downtown that is 
pedestrian-oriented with a strong and distinctive cultural, 
commercial, and residential character.

2. Transportation:

• Providing safe and efficient modes of travel for all in 
order to ensure the opportunity for full participation in 
community life and efficient use of resources.

• Accommodate all modes of transportation on the 
street system.

• Encourage walking and bicycling.
• Promote use of public transit.
• Maximize the safety and efficiency of the transporta-

tion network.
• Encourage economic vitality through transportation 

innovation and investment.

Policy Interventions to assist in meeting these 
objectives:

1. Growth and Land Use:

• Residential Parking Permit Program for neighbor-
hoods near the Downtown district.

• Revise zoning and subdivision regulations for resi-
dential and commercial developments to encourage the 
integration of shared mobility modes and related infra-
structure in existing and proposed developments.

• Planning considerations for new developments—
transit-supportive development, parking reductions, right 
of way (ROW) layout.

2. Transportation

• Implement a Pick Up and Drop Off (PUDO) manage-
ment plan in downtown Iowa City for regulating pub-
lic right of way in the context of transportation network 
companies (TNCs), paratransit operations, and commer-
cial operations.

• Create public-private partnerships to allow shared 
mobility modes to complement Iowa City transit.

• Mandate levels of service for Transportation Network 
Companies in mobility challenged areas of Iowa City

• Rideshare Voucher Program
• Fixed-Route and Neighborhood door-to-door AV 

Shuttle Transit System

For Iowa City’s Consideration:

• As Iowa City prepares to update its Comprehensive 
Plan in the near future, the planning team advises City 
officials to consider these elements of the plan to assist 
the City in achieving the goals set forth in the IC2030 
Comprehensive Plan as well as formulating new goals 
and objectives related to future land uses and transporta-
tion improvements.

dIstRICt plans
The City of Iowa City has 8 completed District Plans and 

is planning to complete two additional District Plans in the 
future. The planning team recommends that City leaders 
and decision-makers consider the policy interventions 
discussed in the Iowa City Automated Vehicle Adaptation 
and Equity Plan in addressing the strategies contained 
within each district plan, especially for the Downtown and 
Riverfront Crossings District Plan. 

For Iowa City’s Consideration:

• Consider the policy interventions associated with 
the Growth and Land Use and Transportation sections of 
the IC2030 Comprehensive Plan Update in addressing the 
challenges specific to each district within the City. 

• Engage with residents of each district to delineate the 
role they would like to see automated vehicles and related 
technologies to play in their neighborhoods. 

• Apply the zoning and subdivision regulations dis-
cussed in the Iowa City Automated Vehicle Adaptation 
and Equity Plan to the Riverfront Crossings Form-based 
Zoning Code.
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ClImate aCtIon plan
Iowa City is a progressive and forward-thinking com-

munity that values sustainability and resiliency in plan-
ning projects. In 2016, the City authored a Climate Action 
Plan that seeks to reduce 2005-level greenhouse gas 
emissions by 26 to 28 percent by the year 2025 and 80 
percent by the year 2050. The Climate Action Plan aims to 
achieve these goals by focusing on five areas: Buildings, 
Transportation, Waste, Adaptation, and Sustainable 
Lifestyle.

The planning team feels that the Iowa City Automated 
Vehicle Adaptation and Equity Plan serves as an effective 
guide for aiding in the reduction of transportation-related 
greenhouse gas emissions and helping the City reach its 
transportation-related greenhouse gas emissions reduc-
tion goal of 80 percent by the year 2050. 

Relevant Transportation Objectives:

• By 2050, replace 55 percent of vehicle trips with sus-
tainable transportation options, such as public transpor-
tation, bicycle, pedestrian, or clean vehicles.

Policy Interventions to meet this objective:

• Revise zoning and subdivision regulations for resi-
dential and commercial developments to encourage the 
integration of shared mobility modes and related infra-
structure in existing and proposed developments.

• Implement a PUDO management plan in downtown 
Iowa City for regulating public ROW in the context of 
transportation network companies, paratransit opera-
tions, and commercial operations.

• Create public-private partnerships to allow shared 
mobility modes to complement Iowa City transit.

• Mandate levels of service for Transportation Network 
Companies in mobility challenged areas of Iowa City

• Rideshare Voucher Program
• Fixed-Route and Neighborhood door-to-door AV 

Shuttle Transit System.

For Iowa City’s Consideration:

• Consider the policy interventions discussed above in 
future planning projects and any updates to the Climate 
Action Plan to ensure Iowa City is on the right track to 
meeting its greenhouse gas emission reduction goals re-
lated to transportation.

johnson County 
long Range tRanspoRtatIon 

plan
The Metropolitan Planning Organization of Johnson 

County completed its 2017-2045 Long Range 
Transportation Plan in 2015. This plan is in the context 
of the regional transportation system of Johnson County 
and articulates the vision and goals of relevant stakehold-
ers and residents for the future transportation network of 
all communities within the county. 

While the timeframe of the Iowa City Automated Vehicle 
Adaptation and Equity Plan is the same as the Long Range 
Transportation Plan, the planning team recommends that 
all stakeholders associated with the regional transporta-
tion system of Johnson County review the policy interven-
tions found within the Automated Vehicle plan in order to 
begin the discussion of the role AVs could play in a region-
al context. 

For Iowa City’s Consideration:

• Review the policy interventions presented by the 
planning team and explore how these recommendations 
can be leveraged to foster a more efficient and equitable 
regional transportation network.

• Apply the policy interventions related to Iowa City 
transit in the upcoming Iowa City Transit route study.
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The transit study used a locational analysis method 
based on data collected from several sources. For the 
locational analysis and map creation, the transit study 
used the Geographic Information System (GIS) platform, 
ArcMap. The first step of the locational analysis was to 
obtain the necessary demographic, socio-economic, and 
travel pattern data at the block group level, which was 
collected from the ACS 2012-2016 of the U.S. Census 
Bureau. Next, this data was entered into ArcMap to create 
several maps of Iowa City and illustrate the block group 
level demographic, socio-economic, and travel pattern 
information. The specific socio-economic data used were 
percentage of low wage workers per block group and per-
centage of households owning zero cars, one car and two 
or more cars. For the travel pattern analysis, the transit 
study used percentage of people who use public transit 
for work trips and percentage of people not served by 
the current transit schedule. Additionally, the transit ser-
vice frequency data for each stop was collected from the 
City of Iowa City. The transit boarding data was compiled 
from a 2-week survey conducted during April 2018. This 
2-week boarding data was converted into a measure of 
daily boarding rates by summing and averaging the data 
for that period. Also, for the transit service frequency, the 
authors calculated the frequency with which Iowa City 
transit buses recorded stops at each transit stop location 
for each day of the City of Iowa City data. Finally, with the 
use of ArcMap, the boarding and service frequency data 
were assigned to each stop and then displayed in relation 
to the specified demographic data. After the analysis was 
conducted, it was found that 418 transit stops are served 
by the City buses in different block groups of Iowa City. 

For the transit accessibility study, the stop location 
data of the Iowa City transit system was collected from 
the City of Iowa City; applying the 0.25-mile buffer around 
each stop, the service area of the Iowa City transit system 
was delineated. This service area determination was done 
using the ArcGIS Network Analyst toolset. The rationale 
for using the network analyst tool is that it uses the links 
and nodes associated with the City street network data 
to create the road network used in the analysis. The road 
network then becomes the travel path individuals take 
when accessing the stops, which are then overlaid on the 
road network created by the network analyst tool. This 
road network dataset was prepared over several steps 
and used road length as an impendence value as the study 
was mainly concerned with the distance from the tran-
sit stops; the impedance value serves as cut-off point, at 
which any distance traveled beyond the impedance value 
people will go to that bus stop. Next, using the service 

a.1 tRansIt study methodology area option of the network analyst tool and the 418 stops 
currently served by Iowa City Transit as well as the 0.25 
radius surrounding each stop, the initial service area of 
the Iowa City Transit System was determined. 

a.4 paRkIng study methodology
For the purpose of this report, the team supplement-

ed the data on parking spaces provided by Iowa City with 
additional mapping activities that utilized ArcGIS soft-
ware, Google Street View and targeted site visits in order 
to develop a full understanding of the existing supply of 
controlled-access parking (metered or requiring a special 
permit) citywide and total parking supply in the downtown 
district of Iowa City. This understanding covered all types 
of ownership – municipal, university, commercial and 
residential. The planning team also conducted an occu-
pancy study for the identified neighborhoods that bear the 
pressure of spillover parking from the downtown district 
to evaluate the feasibility of a residential parking permit 
program as pursuant to the Iowa City planning documents 
reviewed above. Finally, we discuss the areas of the city 
that experience transportation challenges due to the high 
intensity of commercial and recreational activities identi-
fied while conducting the inventory and parking studies.

Once the data was gathered, the planning team calcu-
lated the density of parking spaces in the Iowa City down-
town district using the methodology of a report published 
in summer of 2018 that supports the development of an 
enormous amount of space dedicated to parking in five 
American cities: New York, Seattle, Des Moines, Jackson 
and Philadelphia (Scharnhorst, 2018). Following this ap-
proach, the team created a hexagonal grid that covers all 
of the downtown district. The team choose hexagons due 
to their ability to be tessellated edge-to-edge over the 
area. This sampling technique is often used in environ-

a.5 publIC Input methodology
According to the Institute of Local Government, the im-

portance of public engagement can be seen in the result-
ing civic pride and community trust-building that follows 
public engagement activities that are done inclusively and 
effectively. One potential aspect of inclusive public partici-
pation is that it can identify the diverse values of residents 
and uncover valuable ideas from within the community. 
Residents may become more informed about challenges 
through an educational and public engagement process 
and, thereby, offer recommendations that can guide the 
City toward shaping a more desirable environment in 
which to live. This process can lead to better decision 
making and lead to positive impacts and better outcomes. 
The actions of City leaders may also be met with more 

For the voucher program design, the first step was 
to calculate the total cost of providing vouchers to Iowa 
City residents. The calculation of the total cost was done 
in two steps. At the initial step, the total number of peo-
ple in each block group not served by the current tran-
sit schedule was calculated using block group level data 
collected from the ACS 2012-2016. A second dataset for 
the percentage of Iowa City households who did not own 
a personal vehicle was collected from the Environmental 
Protection Agency (EPA) smart dataset. This percentage 
value was used as a proxy for people who do not have 
any options for commuting to work. Then this percentage 
value was multiplied with the total number of off-time 
workers to estimate the total number of people who are 
eligible for the voucher in a block group. For example, if 
a block group has 100 people with off-time jobs and 10 
percent of people have zero cars, the estimated eligible 
number of people on that block group will be 10. In this 
process, 1067 eligible person for the voucher from differ-
ent block group of Iowa City was calculated. It was as-
sumed that the maximum voucher for each trip will be $5, 
and a person will be eligible for taking 5 trips in a week. 
Therefore, the maximum per person voucher amount per 
week will be $25. Based on this $25 per person cost and 
1067 eligible persons voucher, a total yearly cost of $1.39 
million was calculated for the voucher program. However, 
the City can adjust these criteria based on their budget for 
the voucher program. 

a.2 vouCheR pRogRam
CalCulatIon

a.3 tRansIt seRvICe aRea 
CalCulatIon 

While building the second scenario with automated 
shuttles integrated into the transit system, some rel-
evant literature review was conducted. One research 
publication on the incorporation of the automated vehi-
cle into the transit system found that it can expand the 
transit stop service area from 0.25 miles to 2 miles (Lu, 
Du, Jones, Park, and Crittenden, 2017). A second study 
explored the use of automated driverless transit vehicles 
integrated with the existing transit vehicles of the system 
in their analysis to solve the first and last mile problems 

of the transit system (Levine, Zellner, Shiftan, Alarcon, 
Diffenderfer, 2013). Based on the results of these stud-
ies and the consideration of both of these issues at the 
next level, the future transit area of the Iowa City Transit 
was determined. In this new scenario, the transit service 
area becomes 15.68 square miles. It was also found that 
previously fixed-routes buses were operating on different 
fixed-routes, totaling 167 miles. With the introduction of 
the new automated driverless transit shuttles, the po-
tential service area expands to 243 miles of road and in-
cludes both the main arterial roads and the neighborhood 
roads currently not served by transit. These lengths were 
calculated using the select by location tool in ArcGIS and 
used data from the urban road database, transit fixed-
route data prepared by the author, and the two calculated 
service areas. In conclusion, this analysis has found that 
significant improvement is possible with the incorpora-
tion of automated vehicles in the transit system of the city 
and these improvements can bring transit services to the 
doorstep of residents.

mental studies to define sampling locations for the area. 
To produce the hexagonal grid, the team used a script 
that creates a mesh of point spaced in a way that allows 
ArcGIS’s Create Thiessen Polygons tool to generate equal 
side length hexagons (side length of each hexagon is 128 
foot, to get the area equal to 1 acre). At the next step, 
the mesh is intersected with the study area (which is the 
border of Iowa City downtown district) to create the final 
hexagon grid. The data is visualized as average parking 
density per hexagon to illustrate the overall density of 
parking spaces per acre. 

For the occupancy study the team selected a sample 
from two neighborhoods that abut metered parking zones 
of Iowa City’s downtown district, borrowing an approach 
to a residential parking permit area extension study em-
ployed in San Francisco (San Francisco Transportation 
Board, 2009). Each sample comprises 10 blocks, for 
which an estimate of existing parking supply in the pub-
lic right-of-way is calculated, subtracting the spaces that 
are metered, and retaining the side of the road that has 
an odd/even parking sign on display. Cars were counted 
and plate numbers were recorded twice for each area, 
with the initial time being between 10 PM and 11 PM in 
the evening to capture the assumed residential demand 
for on-street parking. The second car count occurred the 
next day, between 10 AM and 11 AM, to evaluate parking 
occupancies and estimate the number of cars that park 
in these neighborhoods permanently by referring to the 
recorded car plates from the day before. The exercise was 
conducted during week days, with consideration of Iowa 
City’s celebrations and holidays, in order to omit the po-
tential impact of such events. The recorded counts were 
later analyzed for each two-block section and averaged 
for each sample.
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Name H.R. 3416 H.R. 3388 S 1885
Date Introduced 7/26/2017 7/25/2017 9/28/2017
Purpose Establish NHTSA Rural 

and Mountainous Advisory 
Council for guiding testing 
of AVs in rural and remote 

areas; defines “highly auto-
mated vehicle”

Establishes role of federal 
government in regulating 

safety of AVs; preempts 
states from regulating 

design, construction, or 
performance of AVs

Establishes role of federal govern-
ment in regulating safety of AVs; 

preempts states from creating 
legislation governing AVs; asserts 
conditions for testing AVs in inter-

state commerce
Status Referred to Subcommittee 

on Health (7/28/2017)
Passed House of 

Representatives (9/6/2017)
Reported to Senate with amend-

ments (11/28/2017)

Table A.1: AV legislation summary

The first series of questions was on the topic of current 
habits and challenges related to residential travel in Iowa 
City. These questions sought to understand the partici-
pants’ opinion of travel habits of commuter and leisure 
passengers, including private, rideshare, and transit trips. 
The participant was also asked about overall concerns 
with mobility and accessibility in Iowa City’s transporta-
tion system. The second series of questions sought to re-
veal the participants’ familiarity with automated vehicles, 
specifically, if the individual was familiar with automated 
vehicle technology and what their general opinion was on 
automated and driverless vehicles. This was important 
in gauging the stakeholder’s initial understanding of the 
prevalence of this technology and their perception of tech-
nological advancements in automated vehicles given the 
time of the discussion. Following this series of questions 
were several questions regarding the potential impacts 
and benefits of driverless automated vehicles; specifical-
ly, what concerns with driverless vehicles did each par-
ticipant have, and what concerns about different possible 
implementations of driverless vehicles in public roadways 
(i.e. private versus publicly owned fleets) could the par-
ticipant foresee. The final series of questions sought to 
understand the participant’s propensity to use a driver-
less automated vehicle, their interest in owning and auto-
mated vehicle, and their willingness to pay for driverless 
vehicle technology.

The first automated vehicle public open house was 
held in the public library in the downtown district of Iowa 
City from 4:30 in the afternoon until 8:30. The City, the 
university, and other groups aided the planning team in 
marketing the event to their constituents. Displayed at 
the open house were four possible scenarios of which the 
project team drew from extensive research and literature 
review in conjunction with the input from community ex-
perts. These four scenarios coalesce to form a long-term 
vision for a future with enhanced vehicle technology and 
served as a contrast to the baseline scenarios of “busi-

support and buy-in from the residents. This kind of sup-
port could lead to faster implementation of projects with 
less pushback. Greater participation from the community 
has been studied to encourage greater trust in a city’s de-
cision-making activities. Inclusive participation also leads 
to greater trust in each other as neighbors (Institute for 
Local Government, 2015). 

The team identified stakeholders who represented 
a population group or a special expertise sensitive to 
emerging transportation technologies. The stakeholders 
are representatives of a variety of fields including the met-
ropolitan planning organization, freight operators, bicycle 
advocates, students, individuals with disabilities or lan-
guage barriers dependent on transit, the business com-
munity, transit users, neighborhood outreach, parking 
and transportation for the University of Iowa, individuals 
experiencing homelessness, and more. 

The team has met with individual stakeholders with 
the expectation they are an expert in their field. An unbi-
ased and uninfluenced conversation takes place with two 
topics and four sections. The topics are about the current 
state of the transportation networks as well as the indi-
vidual stakeholder’s knowledge and opinions pertaining 
to automated and driverless vehicles. The stakeholder 
discussion involved four topic sections each including five 
to six questions. The sections covered are: current habits 
and challenges, familiarity with automated vehicles, pros 
and cons of automated vehicles, and the propensity to use 
automated vehicles (see Appendix A.11). 

Conversations with stakeholders involved four top-
ics. Each topic consisted of four to five opinion-based 
questions, while no supplemental information regarding 
automated vehicles was provided before or during the 
interview. The planning team’s intent in not providing sup-
plemental information was to reduce the chance of biases 
in stakeholder responses and encourage the interview-
ees to speak on the topics to the best of their knowledge. 

a.6 FedeRal law FoR av
While localities around the nation are beginning to 

consider the role automated vehicles will play in their fu-
ture urban landscape, the federal government has been 
proactive in drafting legislation aimed at increasing the 
development of this technology. Several different bodies 
have authored policy framework relating to AVs, including 
the United States Congress and the NHTSA. 

Two separate pieces of legislation are being consid-
ered in Congress, with the bill HR 3388 SELF DRIVE Act 
having passed the House in September 2017 and the S 
1885 AV Start Act that was introduced to the Senate in 
November of 2017. Both of these pieces of legislation are 
concerned with regulating safety matters associated with 
AVs, including performance, testing, and cybersecurity. 
A second major implication of both pieces of legislation 
is that they preempt states from regulating the design, 
construction, or performance of automated vehicles; the 
purpose of this preemption is to prevent states from es-
tablishing their own standards for AVs that could conflict 
with federal or other states’ legislation and thus slow the 
development and deployment of this technology.  

NHTSA, in conjunction with the US DOT, first drafted 

a.7 eConomIC ImpaCt oF av on 
tRuCkIng In Iowa CIty 

Becoming a hot topic over the past two years, autono-
mous vehicles provoke a lot of creative and, occasionally, 
educated thinking in terms of the potential benefits and 
impacts. Though the full deployment of the technology will 
not be seen for decades, one particular industry is closer 
to it than the rest - freight operations (Crute, 2018). The 
potential gains to the industry are likely to be seen with 
regard to more efficient operations; a reduction in oper-
ational expenditures can enable capital investments that 
will shift the technological state of AVs from prototypes to 
market-ready vehicles. However, the loss of employment 
within the industry has been a subject of unsubstantiated 
statements that lack data driven analysis. The purpose of 
this section is to assess the economic impact of the loss 
of half of all trucking jobs in the Iowa City metro area in 
2040, which is the year researchers anticipate on seeing 
50% of vehicles on the road being AV. The analysis was 
conducted using industry data from the Bureau of Labor 
Statistics (BLS) and multipliers from the Input-Output 
model (Johnson County 2018 RIMS II Multipliers) and all 
dollar amounts are indexed to 2017 values.

Figure A.1 summarizes industry data from the 
American Community Survey (ACS) 2016 5-year 
Estimates; Transportation & Warehousing account for only 
2.7% of total employment in the Iowa City metro. Getting 

ness as usual” based on current technologies and trends 
in Iowa City’s transportation system. Paired with each 
scenario was a print survey that sought attendee feed-
back through questions related to each scenario and the 
policy interventions residents desire to see to realize the 
vision presented to them. Each survey submission was 
anonymously recorded. The surveys represent a broad 
range of interests which may be important to the com-
munity; for the full questionnaire, see the appendix.

After the public open house, the surveys and posters 
were digitized and circulated online for another round of 
feedback for the interested parties who were unable to 
make the in-person meeting. This online survey was open 
to the public for two weeks.

The open house attracted approximately 40 attendees 
from varying demographics and locations in and out of the 
City, and roughly half of the attendees submitted surveys. 
Each survey represented a specific scenario with gener-
alized questions that delved into major topic areas of the 
plan: TNCs and the community; reclaimed land for pub-
lic or private use; shared mobility and active transporta-
tion; and fixed route door-to-door automated transit. The 
respondents were asked about a variety of preferences, 
perceptions, habits, and potential to alter current habits.

policy pertaining to AVs in September 2016 with the issu-
ance of the Federal Automated Vehicle Policy guide. This 
publication was focused predominately on the safety is-
sues related to AVs but also incorporated guidance for the 
deployment of AVs and state regulations for the technolo-
gy; an update to the policy, A Vision for Safety 2.0, was re-
leased in September 2017. A bill introduced in the House 
of Representatives in July 2017, H.R. 3416 To establish in 
the National Highway Traffic Safety Administration a Rural 
and Mountainous Advisory Council, makes recommen-
dations regarding the testing and deployment of highly 
automated vehicles and automated driving systems in 
areas that are rural, remote, mountainous, insular, or un-
mapped” (H.R.3416 — 115th Congress (2017-2018). This 
bill defines a “highly automated vehicle” as “a motor vehi-
cle (excluding a commercial motor vehicle) equipped with 
an automated driving system”. In this piece of legislation, 
NTHSA is directed to establish the Highly Automated 
Vehicle Advisory, which would be charged with the re-
sponsibility of evaluating the impacts of the AV on em-
ployment, the environment, cybersecurity, the mobility 
access of senior citizen and persons with disabilities.
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the industrial output even if the activity happened over a 
short period of time.

As table A.2 shows, the method assumes that 3410 
drivers account for $590.03 million of annual output in 
the regional economy and these drivers received $207.35 
million in labor income. The industry requires $150.35 
million in regionally supplied inputs, yielding another 
1,046.4 jobs with the income of $51.98 million to support 
the linkages between these industries. When all the driv-
ers and supply workers start spending their paychecks, 
they induce another $120.32 million in regional output, 
supporting 1,015.72 more jobs earning $34.93 million. 
Overall, this means that apart from direct jobs, $590.03 
million of output in trucking transportation generates an 
additional $270.67 million of output in the economy and 
supports 2,062.12 additional jobs earning $86.91 million. 
This also means that the total output of the industry is 
$860.71 million.

Researchers predict that 50% of the vehicles on the 
road will be driverless by the year 2040, resulting in sig-
nificant impacts on the trucking industry. Based on BLS 
numbers and employment data, a reduction of 1,705 driv-
ers would result in a loss of $103.67 million in direct in-
come. Since the industry will still require energy, mainte-
nance and other new production inputs, it is expected that 
the indirect sector and thus indirect output will remain 
robust. Moreover, since all those potential drivers facing 
layoffs are full time employees, they may be eligible for 
governmental assistance in the form of unemployment 
benefits and supplemental nutrition assistance programs 
(SNAP Food Benefits) once they are out of work. For the 
purpose of this exercise, it is assumed that all of these job 
holders are eligible to receive up to one third of their pre-
vious income for one year, $14,560 annually plus $353 per 
month in SNAP benefits (the maximum for a two-person 
household) based on the average size of a household in 
Johnson County being 2.2 people. Altogether, the result 
is an additional $32.1 million that can be added to induced 
output for the trucking industry that has lost 50% of its 
employment to an autonomous fleet. This means that the 
total output (at least for the first year, when governmental 
relief may be available) might fall by only $71.57 million 
in lost income plus the decrease in induced effects due to 
lower spending by former drivers. 

As the analysis shows, despite accounting only for 2.8% 
of the Iowa City metro’s GDP, the trucking industry yields 
almost 1.5 times larger total output, once we include all 
the inputs it requires from the region and the spending 
that its employees, as well as suppliers’ workers, engage 
in. Since the industry will still need all the regional inputs, 
the layoff of half of the drivers will have an economic im-

a.8 Iowa CIty demogRaphICs
According to the ACS, the estimated population of Iowa 

City is 75,798. The median household income is $42,720 
(2016 dollars) which is lower than the average median 
household income of United States of $55,322. Regarding 
socioeconomic conditions, 28% of the Iowa City resi-
dents live in poverty. The density of population is 2,713 
person per square mile. About 78.8% Iowa City residents 
are white, 8.2% are Asian, 7% are Black, and 5.9 % are 
Hispanic. 

The current number of employments in Iowa City is 
40,582, which grew from 2015 employment of 40,247.  
The unemployment rate 4.2%, however, 94.9% of the City 
resident with more than 25 years of age at least holds a 
high school degree. Also, 59.9% of the City residents with 

Jobs Income Output
Direct Effects  3,410.00  207.35 590.03
Indirect Effects  1,046.40  51.98  150.35 
Induced Effects  1,015.72  34.93  120.32 
Total Effects  5,472.11  294.26  860.71 
Multiplier (Type II) 1.6047 1.4192 1.4587

Table A.2: Trucking industry total economic effect

a.9 vehICle owneRshIp & use 
Vehicle ownership trends between 2000 and 2016 in 

Iowa City are significantly different from the nation’s as 
the vehicle ownership rates declined in Iowa City by 1% 
compared to a 5% growth in the nation as a whole over 
this 16-year period. However, Johnson County saw an in-
crease in vehicle ownership by 1%, aligning closer to the 
State of Iowa’s growth of 3%.

Being a vibrant college town, any analysis of Iowa City 
would be incomplete without the consideration of its stu-
dent population. As data shows, despite the 6% increase 
in student enrollment at the University of Iowa between 
2006-2015, there was a 45% decline in the issuance of 
student car permits which are necessary for the vehicles 
to be parked on campus. During this same period the 
number of permits for mopeds and motorcycles more 
than doubled.

Table A.3: Vehicle ownership 2000-2016

Home Location Vehicles Occupied Households Vehicles/Households
Total U.S. 208,411,805 117,716,237 1.77
State of Iowa 2,424,993 1,242,641 1.95
Johnson County 99,750 56,543 1.76
Iowa City 46,095 29,571 1.56
Total U.S. 178,344,236 105,480,101 1.69
State of Iowa 2,179,269 1,149,276 1.90
Johnson County 77,051 44,080 1.75
Iowa City 39,838 25,202 1.58
Total U.S. 17% 12% 5%
State of Iowa 11% 8% 3%
Johnson County 29% 28% 1%
Iowa City 16% 17% -1%
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Sources: 2000 Census, 2015 ACS 5-Year Estimate. U.S. Census Bureau.

more than 25 years of age holds at least a bachelor’s 
degree.

a.10 Iowa CIty tRavel patteRns
Travel patterns in Iowa City revolve predominately 

around automobile travel. According to ACS 2012-2016 
5-year estimates, the most common transportation mode 
utilized for commuting was driving a single occupant pri-
vate automobile, of which 56.7% of Iowa City commut-
ers relied on. Other modes of commuting were walking 

Figure A.1: Iowa City MSA employment (Source: datausa.io)

down to the trucking industry, BLS recorded 3410 Heavy 
and Tractor-Trailer Truck Drivers employed in the area in 
2017, with a mean annual wage of $43,680. Surprisingly, 
this wage was 9.6% lower than the area’s mean annual 
wage across all industries. According to BEA, the truck 
transportation industry produced $290 million of area’s 
GDP, which was around 2.85% of total Iowa City metro 
GDP ($10,192 million) for the year 2017.

To better understand the importance of trucking in-
dustry for the Iowa City metropolitan statistical area 
(MSA), an Input-Output analysis was performed. This 
economic technique quantitively represents the intercon-
nections between different sectors of the regional econ-
omy. It allows for the estimations of the total economic 
contributions of a specific enterprise or industry in terms 
of its direct contribution, meaning the economic values 
obtained from the survey and operational output; indirect 
activities that account for all the supplies that it consumes 
regionally in its production process, like banking, whole-
sale goods, etc.; and induced activities, those that include 
spending of earnings by workers employed in the trucking 
industry and in the regional supply sector. The results are 
displayed in the form of a table, where total industrial out-
put represents the full value of the industries; value add-
ed includes workers’ income, income from properties and 
investments as well as indirect tax payments (value add-
ed is synonymous with regional Gross Domestic Product); 
labor income is the sum of  wages paid to workers as well 
as proprietors’ incomes and  lastly,  the number of jobs 
that the model estimates as an annualized value based on 

pact limited to the loss of trucking jobs and their income. 
One must also include governmental assistance in the es-
timates, as during the year that it will be available, some 
people will be able to complete additional training and find 
other jobs or gain employment elsewhere, which means 
it is highly unlikely that the regional economy will bear 
the full result of that unemployment at any time. On the 
other hand, this does not imply that policy makers should 
neglect implementing any preventive measures since the 
exponential rate of technological progress may lead to re-
ductions in employment starting earlier than 2040. Once 
the replacement of traditional highway freight trucks be-
gins, it probably will not stop until the whole industry is 
operated without the need of human drivers.
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Table A.4: Student vehicle permits 2006-2015

Type of Permit Quantity UI Enrollment Quantity/Students
UI Permits for student cars 3350 31387 0.11
UI Permits for Mopeds & Motorcycles 827 X X
City Permits for Mopeds & Motorcycles 683 X X
UI Permits for student cars 5800 29642 0.2
UI Permits for Mopeds & Motorcycles 400 X X
City Permits for Mopeds & Motorcycles X X X
UI Permits for student cars -42% 6% -45%
UI Permits for Mopeds & Motorcycles 107% X X
Total U.S. 17% 12% 5%
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Figure A.2: Population and transit timing mismatch (Source: Authors)

(16.3%), use of public transit (9.4%), carpooling (8.6%), 
bicycling (3.3%), and use of a motorcycle (0.6%).  The av-
erage commute time was 15.9 minutes, which is lower 
than the average commute time for U.S. workers overall. 
However, 0.78% of Iowa City residents experienced a su-
per commute time which is defined as a commute tak-
ing more than 90 minutes. The largest share of Iowa City 

households (40.9%) owned 2 cars, followed by 31.7% of 
households owning 1 car, and 16.1% of households own-
ing 3 cars. However, 5.3% of households did not own a 
car. Due to Iowa City’s nature as a college town, a signif-
icant portion of the city’s population are students whom 
depend on the transit system for their daily commute. 

a.11 Iowa CIty land use
Most of Iowa City’s land is zoned for residential pur-

poses. Regarding residential zoning, several categories 
exist for classifying this land use. Table A.5 presents the 
amount of land each zoning classification has in Iowa 
City. An important observation is that different types of 
residential land uses comprise the largest amount of land 
use (in terms of acreage) in Iowa City while institutional 
land uses comprise the second largest land use in the city. 
However, a significant portion of the land is devoted to dif-

Land use Category Area, acres Percentage 
Business & Commerce 1435.06 3.43
Industrial 718.10 1.72
Institutional 4851.10 11.60
Mixed Use 8.90 0.02
Overlay 20279.15 48.51
Residential 14510.74 34.71

Table A.5: Land uses of Iowa City (Source: Authors)

Figure A.3: Existing land use map of Iowa City (Source: Authors)

Two transit systems currently operate in Iowa City 
- the Iowa City Transit system, and the CAMBUS transit 
system, operated by the University of Iowa Parking and 
Transportation Department. According to a survey con-
ducted in 2013, Iowa City ranks 11th in the nation with 
respect to per capita transit usage; Iowa City transit users 
made an average of 66 trips in 2013. Despite the high us-
age of transit compared to other cities in the nation, Iowa 
City has been experiencing a constant decline in public 
transit ridership. During 2016-2017, Iowa City’s transit 
system experienced a 7.9% decline in ridership compared 
to the previous year. 79% of resident’s employment desti-
nations are located within the city limits, whereas 21% of 
the residents work outside the city limits. 

A significant portion of the population in different ar-
eas of Iowa City work second and third shifts and are not 
served by the current transit system schedule. Figure A.2 
shows the distribution of population in different block 
groups whose work timing are not matched by the tran-
sit schedule. Therefore, options for improvement in the 
transportation services of Iowa City to match the travel 
needs of its residents should be explored. 
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a.12 stakeholdeR 
questIonnaIRe

OBJECTIVE

The University of Iowa’s School of Urban and Regional 
Planning is working to understand the potential impacts 
of automated vehicle technology on the City of Iowa City. 
Our purpose for this meeting is to understand key stake-
holders’ opinions. It is our goal to incorporate stakehold-
ers’ feedback into a plan that may serve as a guide for 
the city in moving toward a predictable, equitable and safe 
future.

CURRENT HABITS AND CHALLENGES    

Travel habits of commuter and leisure passengers  
(Private/Transit/Rideshare) and concerns about mobility 
and accessibility in Iowa City.   

1. What are the main transportation challenges 
in Iowa City?  

2. In your opinion, what is the most efficient mode of 
transportation for Iowa City? 

3. Have you thought about the way the transportation 
network is structured and does it meet the needs for 
people at different times of day?   

4. Broadly, if you were to envision Iowa City, what 
would the transportation services look like?  

5. Are there areas in the city with an inadequate trans-
portation service? (Low-Income Neighborhoods)  

6. What would a well-served public transportation 
operation in Iowa City look like to you?

FAMILIARITY WITH AV   

Familiarity with and general opinion about automat-
ed and self-driving vehicles.  

7. What do you know about automated-vehicle 
technology?  

8. What do you think about it?  

9. What is your opinion of self-driving vehicles?  

10. When do you think self-driving vehicles will be 
operating in cities? In Iowa City?  

Familiarity with current automated-vehicle technolo-
gy on their own vehicle(s).    

11. Are you aware of the automated functions avail-
able in your vehicle?  

12. Do you know anyone with a vehicle equipped 
with automated-vehicle technology? If yes, what is your 
opinion of it?  

PROS AND CONS OF AV   

Expected benefits of self-driving vehicles    

13. How do you see self-driving vehicles impacting 
Iowa City?  

14. Can you think of any benefits of automated vehi-
cles for your professional field?  

Concerns about using self-driving vehicles    

15. What are your concerns about the safety of cur-
rent generation of automobiles?   

16. What are your concerns about the safety of auto-
mated vehicles?   

Concerns about different possible implementa-
tions of self-driving vehicles 

17. Do you expect negative impacts of automated 
vehicles for your professional field?  

18. What ways could you foresee self-driving vehicles 
being deployed? (privately owned, shared (such as a 
shuttle), or both) ?

PROPENSITY TO USE AV   

Overall interest in owning and willing-
ness to pay for self-driving-vehicle technology   

19. Are you interested in using automated vehicles to 
advance your work, operations?  

21. If you have the means, would you prefer to own a 
self-driving vehicle in the future or would you prefer to 
subscribe to a service that allows access to a self-driving 
vehicle? Why?  

22. Would you agree to pay a premium for an auto-
mated vehicle relative to the current price of a standard 
automobile? 

23. If automated-vehicles are introduced, do you see 
an increase in access for all? 

24. Do you agree that cities should invest in ADS 
infrastructure beforehand? Why?

Kelly Schneider, Mobility Coordinator for Johnson 
County

Tom Banta, Chamber of Commerce/Iowa City Area 
Development

Jeremy Endsley, Shelter House

Jim Sayer, UI Parking and Transportation Charter 
Committee

Marcia Bollinger, Iowa City Neighborhood Associations 
Liaison

Kent Ralston, City of Iowa City Neighborhood Services 
& Exec Dir Johnson Co MPO

Gustave Stewart, Student Government

Scott Cochran, Freight Community

Dan McGehee, NADS Director

Brad Neumann, Iowa City Assistant Transportation 
Planner

Jay Geison, Bicycle Advisory Committee

Dyllan Mullenix, Des Moines MPO

Brent Pritchard, Real Estate Professor/Agent

Brock Grenis, ECICOG East Central Iowa COGs, 
Transportation Admin/Planner
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ferent types of overlay zoning categories (48.51%). Figure 
A.3 shows the existing land use map of Iowa City. Iowa 
City has been annexing land in its periphery for new hous-
ing development which is anticipated to be a combination 
of both single and multi-family housing. This observation 
highlights the dynamic nature of land use in Iowa City and 
the incremental expansion beyond its current limits.

Thank you so much for your valuable feedback and ex-
pert opinion! We may use the opinions you have provid-
ed as guidance moving forward with our adaptation plan. 
You are appreciated!
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