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Dear Readers, 
 
We are proud to present the inaugural issue of the Yale State and Local 

Policy Review, or “YSLPR.” We are the first college-based, nonpartisan 
journal in the country to focus exclusively on state and local issues. Our 
mission is to highlight the unaddressed research needs of specific cities 
and states and to provide local leaders with targeted research from stu-
dents across the country.

In this edition, we’re excited to bring you excerpts from interviews 
with over two dozen state and local policymakers. These interviews high-
light the structural challenges municipal policymakers face daily, from a 
shortage of affordable housing to a struggling public education system to 
snow plowing. 

We’re also excited to present statements from academics and profes-
sionals on the research needs of states and cities. These experts identified 
a range of topics, including several affecting marginalized communities 
and Native American tribes.

Finally, we solicited the best state and local analysis from undergrad-
uate and masters students across the country. Their papers were reviewed 
by PhD or Master’s students in the appropriate disciplines and we are 
proud to present the two winners: One focuses on the school-to-prison 
pipeline and the other on autonomous vehicle infrastructure.

Check out our website (YSLPR.org) for additional content, including 
policy memos and articles on healthcare access and the confederate flag. 
YSLPR does not endorse the views of any pieces published, as we are 
nonpartisan. Reach out and we may even publish your view on our blog 
or in our next edition. We hope you enjoy the inaugural edition! 

Sincerely, 
    The Editorial Board
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Please tell us about a policy issue that you anticipate will be  
challenging in the coming year. Is this due to a lack of innovative 
solutions or because of impediments to implementation?   

City Official, mid-sized Midwestern City
“1) Criminal and civil justice reform at a local level.  A combination 

of a new area of research – much of the work has been focused at the state 
and federal levels – and involves the larger cultural shifts that reform at 
other levels involve. 

2) Educational reforms, and financial support being provided by lo-
cal municipalities.  There are some examples where cities have directly 
invested in education – or where the local school district falls under the 
municipal governing structure – but few opportunities to learn from oth-
er cities that have targeted funding to an independent school district with 
key reforms as well.  The process for this public conversation would be 
particularly interesting. 

3) Determining how to align economic development tools and  
programs with goals to create more equitable outcomes for residents. 
Challenge will likely be due to inexperience with innovative solutions,  
but could also be due to impediments (political, financial, legal, etc.)  
to implementation.”

Mayor, small city in the Mountain States
“We have to adopt an agreement with our county to set a cost sharing 

standard for the County Detention Center. Currently we receive unlim-
ited free housing for prisoners arrested or sentenced in municipal court.  
The cost to the county annually to house city prisoners has been very 
high. We need an agreement before this becomes a law suit.”

City official, large Southern city
 “Determining the role of local government in affordable housing. 

Given the restraints of being a Dillon’s rule state, what should local gov-
ernments be doing to ensure an adequate supply of affordable housing in 
our state? In areas that have multiple public agencies involved in housing 
and serving the same people – for example in our city we have the City, 
the County and the Housing Authority – how can the role of each agency 

emerging challenges

mayoral survey results
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be maximized? Does the penny tax for affordable housing change the 
maximized roles, and is it possible to give another agency the tax and 
have them build, own and operate affordable housing?” 

City Manager, large city in the Rust Belt
 “Encouraging mobility and pedestrian access through all times of 

the year and having a walkable city including during snow weather con-
ditions. How can we keep sidewalks snow plowed and bus stops clear for 
increased use of transit?”

Mayor, mid-sized city on the West Coast
 “Consideration of work to be done for beautification and utilization of 

a creek that runs through the city. Challenges revolve around a lack of sci-
entific and logistical agreement on what can and should be done as well as 
indefinite and widely disparate public opinion.  The challenge is intrinsic 
to any dealing with a needed result affected by a lack of identifiably prop-
er steps to reach it – and an inability to predict public acceptance and re-
sponse. There are “innovative solutions.” Problem is there are more than 
one and starting on a definitive path has no consensus of critical mass to 
actually justify action.”

Councilwoman, Midwestern capitol city
 “We have just gotten our city moving after about 50 years of being 

stuck. It’s exciting. At the same time, our tax revenue is not noticeably 
increasing yet. If you look around, we are waiving increases in property 
tax and sales tax right and left on projects. No wonder! And now some 
people, eagerly, are encouraging all sorts of local and out-of-town folks 
to come up with projects and ask for incentives. Our guidelines are pretty 
well written, still...Is there a guideline for when you have enough of a 
good thing and you can start saying “no?” Dialing back your incentives?”

Mayor, large Midwestern City
 “I recognized that the fiscal success of our City would depend on 

whether or not we invested significant public dollars into private single 
family homes within our existing neighborhoods and essentially treated 
homes similar to public infrastructure. […] In summary our property val-
uations are growing at just over 2% a year while expenditures are grow-

yale state and local policy review
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ing at over 3% a year on average. What may seem like a small 1% gap 
has occurred for such a long time we have had to raise property tax rates 
and cut services. I often talk with residents about our preference that their 
valuations go up faster so they build equity in their property and we can 
actually lower their tax rates.” 

Please tell us about a complex policy issue or city initiative in the 
past year that required significant staff time. We are particularly 
interested in instances where you turned to experts or faced dif-
ficult information gaps.

 Mayor, small city in the Mountain States
“The most complex policy that we continue to face is a non-discrim-

ination policy. We adopted an ordinance specifying that we would not 
discriminate on the basis of gender or sexual orientation in areas of hous-
ing, transportation and public access. The [state government] continues 
to refuse to act on any policy regarding this issue.”

Mayor, mid-sized West Coast city
 “I am contemplating a proposal to begin rental inspection.  Ordinanc-

es now allow inspection for health and safety only at the request of tenant 
or landlord (or for things perceived from outside). Rental inspection 
would look at the 4000+ units in a revolving schedule, perhaps a three-
year cycle.  Staff has been considering implications.  Operations, costs, 
human consequences, potential for passage of new ordinance.  What will 
be the criteria for passage, who pays the inspection fee, what is to be done 
if tenants must leave due to a life-threatening violation, how many will be 
hired as inspectors, what penalties will apply, etc.  So, legal, operational, 
fiscal, and political considerations. Also, landlords coming to Commis-
sion meetings with pitchforks.” 

Councilwoman, Midwestern capitol city
 “I am willing and eager to do about anything with city government, 

but I want to do it all without raising taxes. My city has, for years, fund-
ed capital items that they do every year (stop lights and fire engines, for 
instance) by bonding them instead of paying cash. As these items cost 

complex, existing challenges
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30-60% more in tax dollars than paying cash, My argument has been 
that we should convert those to cash, thereby freeing up funds easily in 
6 figure increments each year for other uses. It has taken a fair amount 
of staff time to have this discussion...as it occurs over and over. They are 
so stuck in borrowing, that they don’t even think overall in total dollars.  
With that, the specialty staff that they have called in have been their bond 
people, whose hearts are not in a 20/20 review, as you can imagine. The 
business school at the university didn’t want to touch it.  Where is a good 
source to ask for help?”

Chief of Development, major Midwestern City
“The biggest challenges we have been tackling this past year are:
1) Electric scooter regulations, and how they are integrated into a 

city’s other modes of transportation. This is a new enough field where 
there isn’t a consistent set of best practices. 

2) Residential permit parking, and how and when to use it in meeting 
key needs while also ensuring public access to public streets. 

3) Short-term rental properties and corresponding regulatory approaches. 
4) Determining appropriate level of public support or incentives to 

spur major economic development projects.”

City Manager, large city in the Rust Belt
 “Improving our policy on community relations, affordable housing 

and mobility issues has been challenging.”

Senior policy analyst to the mayor, large Southern city
 “Affordability, particularly housing. We are in one of the fastest 

growing regions of the country, and it is not possible to build ourselves 
out of the housing crunch. With demand exceeding supply, prices are 
going up rapidly and many people who have lived in our city for years or 
generations can no longer afford to live in the city or city core.” 

yale state and local policy review
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Please tell us about an area in which improved coordination 
between different levels of government could be beneficial. Addi-
tionally, what changes, if any, would you like to see in the division 
of responsibility for services?

Mayor, small city in the Mountain States
 “The state has several billion dollars in reserve. The city has not re-

ceived an increase in direct distribution in the past twenty years. The 
state budget has grown rapidly while the distribution of state funds has 
decreased. We have no ability, by state statute, to raise revenue using 
local fees, taxes or charges. Any fees, i.e. utility or code enforcement 
costs are limited and capped. We must either have relief from the state or 
reduce services to our citizens.”

Chief of Development, major Midwestern city
“1) Coordination between local school districts and cities in address-

ing educational challenges – and where the city can use its traditional 
scope and resources to address more systemic barriers. 

2) Discrepancies of land use regulation between land regulated by the 
city, and land regulated by tribal governments/federal government within 
the city limits. 

3) Regional transportation alliances in mid-sized metros that increase 
access to job centers in core areas, with a focus on routes that target resi-
dents with transportation insecurity.”

Mayor, large Midwestern city
“Our city consistently ranks among the top cities in terms of hous-

ing affordability. As we grow, we want to be proactive in addressing 
rising housing costs across all demographics including both renters and 
homeowners. Our city’s high quality of life depends on decent affordable 
housing. Similarly, workforce recruitment and retention is also heavily 
impacted by housing affordability. While there are certainly local initia-
tives that can be implemented to support affordability, a major underlying 
cause are federal policies that cause income to fall behind housing costs. 
If we fail to address those foundational issues, we simply invest resources 
into perpetual crisis. The market responds to guaranteed subsidies by 

mayoral survey results
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either raising rents or building new units that are higher priced due to in-
creasing construction costs. So, while local policies and resources are one 
important tool to provide a safety net for residents, ultimately Cities need 
coordinated federal/state government policies, economic structures, and 
educational systems that build personal capacity. Housing growth cannot 
be sustained without renters and homeowners who are able to build in-
come proportionately.”

Mayor, large Southwestern city
 “The most difficult and complex issue we face is the Colorado river 

water agreement among five states and multiple municipalities.”

City Manager, large city in the Rust Belt
 [We] need better coordination to address homelessness issues.

yale state and local policy review
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research is needed on state-tribal tax coordination

research is needed on state-tribal tax 
coordination

alan d. viard
resident scholar at aei for tax and budget policy

More than 500 federally recognized Native American tribes (includ-
ing Alaska natives) are present in the United States. Tribal governments 
and members face numerous challenges, including high poverty, unem-
ployment, and mortality rates.1 One of the many factors contributing to 
these conditions is the lack of clear rules on the interplay between state 
and tribal taxing authority. 

Statutes, treaties, and court decisions establish that tribes may tax 
their members, as well as non-members that engage in transactions 
with the tribe, but generally may not tax other non-members (including 
non-Indians) who live within reservation boundaries.2 Limited tribal tax-
ing power (and capacity) make it difficult for tribes to provide adequate 
public services. Although states are generally preempted from taxing 
tribal property and the income that tribal members derive on the reserva-
tion, they may tax non-members, including those that engage in transac-
tions with the tribe.3 Double taxation by state and tribal governments can 
occur, which “places those who deal with tribes at a disadvantage”4 and 
impedes tribal economic development.

Specific applications of those general principles are not clear-cut, 
sometimes leading to protracted litigation between tribes and states. One 
commentator notes that the legal analysis “injects both flexibility and un-
predictability into questions of taxation … because the result in each case 
depends upon a fact-specific balancing of the competing interests.”5 On a 
positive note, however, a number of states and tribes have reached coop-
erative tax agreements.6

Three lines of research in this area could be fruitful.
First, theoretical economic research could evaluate the efficiency and 

1     David H. Getches, Charles F. Wilkinson, Robert A. Williams, Jr., and Matthew L.M. Fletcher, 
Cases and Materials on Federal Indian Law, 6th edition (West Publishing Co, 2011), pp. 9-18.
2     William C. Canby, Jr., American Indian Law in a Nutshell, 6th edition (West Academic Publish-
ing, 2015), pp. 314-318.
3     Canby, pp. 298-314.
4     Canby, p. 309.
5     Canby, p. 294.
6     Canby, pp. 310-311; Getches et al., pp. 634-635.
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distributional effects of alternative taxing arrangements in the unique 
context of tribal-state shared sovereignty. The research should be under-
taken by scholars with knowledge of the relevant institutions. 

Second, empirical economic research could estimate the effects of 
current policies on tribal economic activity, including transactions be-
tween members and non-members. A top priority would be to examine 
the effects of state-tribal tax agreements. 

Third, in-depth survey discussions with tribal and state officials could 
be undertaken to get information on the ground about the problems and 
the affected parties’ evaluations of potential solutions, including trib-
al-state tax agreements.

Additional research in this area could yield insights that would facil-
itate the development of new institutional arrangements benefiting both 
tribes and states.
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governmental structure: effects on policy outcomes

governmental structure:
effects on policy outcomes

nestor davidson
professor, fordham law school

founder and faculty director, urban law center

One area of focus that would help state and local governments is em-
pirical research on links between particular features of governmental 
structure and policy outcomes.  To take local governments as an example, 
cities frequently change their macro structure with respect to questions 
such as strong mayor, weak mayor, council-manager form of governance, 
as well as more nuanced questions such as mayoral control of education 
policy, the independence of police departments, budget process, and the 
like.  States, similarly, tinker with their governmental structures with 
some frequency, albeit with more constitutional constraints.  As states 
and local governments contemplate these changes, there is a relative pau-
city of contemporary research that links specific structural changes and 
outcomes across various metrics, whether cross-cutting (such as econom-
ic growth or socioeconomic and racial equity) or policy specific.  

A second area of need would shift from the empirics of internal gov-
ernmental structure to a renewed focus on the policy-outcome conse-
quences of the allocation of state and local authority, a set of topics that 
used to garner more attention.  For example, over the past decade, state 
preemption of local authority has become significantly more explicit, 
sweeping, and even punitive.  The evidence base on the policy conse-
quences of this reallocation of authority—again, both cross-cutting and 
in terms of specific areas of policy (in labor/employment, public health, 
antidiscrimination, environmental protection, emerging technology, 
among other active areas of state preemption)—is growing but this de-
velopment is still relatively understudied in a rigorous and technically 
sophisticated way.
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research on state preemption of local 
laws that support marginalized  

communities 
anthony gad

director of research at state innovation exchange (six)

One tactic that corporate special interests have used to halt econom-
ic reforms supportive of working families is state preemption of local 
government laws. State legislators, often working with outside groups 
like the American Legislative Exchange Council (ALEC), use the power 
of state preemption to silence the voices of marginalized communities 
and prevent local democracies from following the will of its people. For 
example, a concerted and well-funded effort by corporate special inter-
ests to suppress wages has been pushed by groups like ALEC, which 
has model laws to preempt minimum wage, living wage, and prevailing 
wage. And this is partly why at least half of the states now preempt local 
minimum wage ordinances, which disproportionately impact women and 
people of color. This economic suppression of marginalized communities 
is exacerbated by preemption of wage protection, paid sick leave, fair 
scheduling, equal pay, and affordable housing laws.

1. While there is a general awareness of the scope of state preemp-
tion legislation, there is a gap in measuring the impact on marginalized 
communities. Research is needed to develop case studies that analyze 
and explain how marginalized communities have been affected by state 
preemption of economically-supportive local laws and/or state preemp-
tion that prevented new local economic reforms. This research should 
answer the question: what are the economic impacts of state preemption 
on marginalized communities in a selected municipality?

2. An additional, related research need is to examine the impact of 
state preemption on the democratic representation of marginalized com-
munities. What is the demographic representation of the state legislators 
who vote to preempt local communities from enacting family-supporting 
economic policies vs. the demographic make-up of the communities most 
affected by state preemption? This research should answer the question: 
what does state preemption mean for local democracy and representation 
of marginalized communities?

3. State preemption of local authority is often a constitutionally-pro-
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tected power employed by state legislatures around the country. And it 
may be through changes to state constitutions that local democracies are 
ultimately protected. This research should answer the question: what 
state constitutional amendments should legislators, or citizens in ballot 
measure states, propose to provide safeguards for local communities 
from state preemption used to promote the agenda of corporate special 
interests over the democratic will of marginalized communities?
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follow the data: 
a call for state and local research

robert inman
professor of finance, economics, and public policy, 

wharton school, university of pennsylvania

yale state and local policy review

To my mind there is no scarcity of important questions and no lim-
it to the need for quality research of potential interest to city and state 
officials. What is scarce are good data and the time needed for careful 
analysis. It is on these margins that quality student research can make 
a valuable contribution. With no limit then to important questions: Go 
where the data are.  

Are there new programs adopted by the city or state in the past cou-
ple of years that had been oversubscribed and where information on  
applicants and chosen participants before and after participation will  
be available?  

Have there been “surprise” policy announcements that might be ex-
pected to have significant impacts on the private economy or on citizen 
utilization of government programs? This will mean talking with school 
officials, health department officials, community development officials, 
and staying in touch with the central issues of your city or state. Read the 
local newspaper!  

Two examples from Philadelphia might be suggestive.  
First, we recently passed a sweetened beverage (“soda”) tax that  

no one expected would win approval. What has been the effect of the  
tax on soda consumption, particularly at neighbor bodegas? By high 
school students? A well constructed survey could provide answers to 
these questions.  

Second, a private agency in Philadelphia runs a summer program con-
necting high school students in their freshman and sophomore years to 
firms for summer employment and associated counseling. The program 
is widely advertised and oversubscribed.  What is the impact of the pro-
gram on student drop-out rates, classroom performance, their selection 
of classes?   

These are examples, and you get the idea. From our experience here 
at Penn, successful projects typically require a lead time of at least one 
semester and then one year for data collection and analysis. Start early. 
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national problem, local solution
Addressing the School-to-Prison Pipeline  

with an Increase in Minority Teachers

tina and trina fletcher

abstract

Although Arkansas’ official state nickname is the Land of Opportunity, 
its national education and incarceration rankings leave a lot to be desired. 
According to US News, Arkansas ranks forty in quality of K-12 education 
and fourth in incarceration. This, in part, is a result of the growing number 
of Black students who, since the 1970s, have received increasingly dispro-
portionate numbers of suspensions and expulsions in schools. As a result, 
scholars have built an argument for this system known as the “school-to-
prison pipeline”.

Academically, Arkansas’ widening gap between the performance 
of White students and their Black and Latino counterparts continues to 
grow. The Delta (Southeast) region, for example, is home to many of the 
state’s Black families and majority minority school districts. Schools in 
this region consistently perform lower than their non-Delta counterparts 
throughout the state and tend to graduate fewer of students. 

Black students in the Delta and throughout the rest of the state make up 
only 20% of the student population yet are a majority of the suspensions 
and expulsions. In fact, Black students in Arkansas are three times more 
likely to be suspended or expelled than are their White and Latino coun-
terparts. Black students also receive harsher punishments for the same in-
fractions. National data show that students who are suspended, even once, 
are more likely to dropout, and that those who drop out are more likely to 
go to prison, indicating that the school-to-prison pipeline in Arkansas is a 
cause of the state’s disproportionate incarceration numbers. 

Similar trends can be found in the state’s incarceration rates. Although 
Blacks make up a mere 15% of the state’s population, they account for 42% 
of Arkansas’ prison population. The Delta region also houses the larg-
est number of Arkansas Department of Corrections facilities. And, given 
the Delta region is one of the poorest in the state and nation, it tends to 
have less access to the resources needed for its schools to be competitive 
academically. With policy maker and school leader support, the school-

national problem, local solution
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to-prison pipeline in Arkansas can be mitigated by the following rec-
ommendations: aggressively recruiting, hiring, and retaining teachers of 
color. It is important to note that, while studies show teachers of color 
are preferred by students of all backgrounds and serve as mentors and 
positive role models for students of color, only 7.1% of Arkansas teachers 
are Black compared to the 20.4% of the students who identify as Black.  
This research study will highlight the school-to-prison pipeline in Ar-
kansas, national data around the need for more teachers of color, and, in 
the state of Arkansas, the role teachers of color can play in ending this 
national epidemic.

overview of the problem

Incarceration in Arkansas
Six of the ten lowest ranked states in education are located in the US 

Census’ bureau’s Southern region of the country. According to a Health 
and Wellness article published last year, 9 of the top 10 states with the 
highest number of people in jail are located in the Southern United 
States.1 Arkansas is no exception in the correlation between a high num-
ber of inmates and a low ranked education system. Arkansas is the 33rd 
most populous state yet ranks #6 in the nation for incarceration rates.2 Ar-
kansas stands out internationally for its high rates of prisoners surpass-
ing such countries as the United Kingdom, Canada, France, and Italy.3 A 
majority of Arkansas’ top cities populated by Black residents are located 
in the Arkansas Delta region, the section of the state bordering the Mis-
sissippi River. The largest Arkansas Delta city, Pine Bluff, is nestled in 
Jefferson County and is home to the largest number of Black residents 
and the largest number of Arkansas Department of Corrections facilities 
and inmates. Although Black residents compose only 15% of the state’s 
population, they are 42% of Arkansas’ prison population. By contrast, 
white Arkansans make up 75% of the state’s population yet are only 54% 
of the state’s prison population.4  

With regards to educational attainment, 85% of Arkansans hold a high 

1      J. Mullaney, “This State Has More People in Jail Than Any Other,” Health and Fitness, April 20 
2018, https://www.cheatsheet.com/health-fitness/this-state-has-more-people-in-jail-than-any-other.
html.
2     United States Sensus Bureau, 2017
3     P. Wagner & W. Sawyer, States of Incarceration: The Global Context 2018, Prison Policy Initia-
tive, June 2018. https://www.prisonpolicy.org/global/2018.html.
4.    Arkansas Department of Corrections, Office of the Director, Arkansas Department of Correc-
tions Annual Report, 2016.
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school diploma, yet only 22% hold a bachelor’s degree or higher, and just 
8% have earned a graduate or advanced degree.5 This, coupled with the 
increasingly high growth of financial stability within the Northwest Ar-
kansas region has left Southeast Arkansas and the Delta region struggling  
to close the growing regional achievement gap. This factor also impacts 
the long-term economic status of the Delta region. According to Pew 
(2012), 73% of Arkansans with below average incomes still held that fi-
nancial status after 10 years. This stagnant financial growth is even more 
present for low-income minorities in the state, many of whom reside in the 
Delta region. (Wheeler, 2014).  

Youth School Punishment to Prison Pipeline 
As seen in Figure 1 below, the state of Arkansas has at least 26,000 

people entangled in various types of prison facilities including 670 youth/
juveniles, 55 of whom are serving life without parole sentences.7 

A 1974 Department of Health, Education and Welfare (HEW) survey 
of disciplinary actions highlighted that Black students nationally, who rep-
resented 27% of the nearly 24 million students of all races in the 2,908 

Figure 1: Arkansas’ Total Corrections Population

5     United States Census Bureau, 2017.
6     E. Wheeler, “Income Inequality is Hurting Arkansas: investments in our people 
will make it better,” Arkansas Advocates for Children and Families, February 2014. http://www.
aradvocates.org/wp-content/uploads/Income-Inequality-is-Hurting-Arkansas-For-Printer.pdf.
7     The Sentencing Project, Criminal Justice Facts: State-by-State Data, 2016. 
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schools systems, accounted for 42% of all suspensions and 37% of all ex-
pulsions.8 Since the report’s distribution in 1974, the number of Black stu-
dents being punished in school systems has increased remarkably, lead-
ing many scholars to build an argument for the current system known as 
the “school-to-prison pipeline.”9 More specifically, the school-to-prison 
pipeline refers to “the trend of directly referring students to law enforce-
ment for committing certain offenses at school or creating conditions un-
der which students are more likely to become involved in the criminal 
justice system, such as excluding them from school.”10 

In a 2016 interview for The Atlantic, scholars Morris and Perry11 
shared, “...for African American students in our data, the unequal sus-
pension rate is one of the most important factors hindering academic 
progress and maintaining the racial gap in achievement”. They go on to 
add that these factors are essentially “hidden inequality embedded within 
routine educational practices”.12 During the 2011-12 school year, black 
students accounted for 16% of the U.S. student population but were 32% 
of the students suspended and 42% of those expelled, according to Ed-
ucation Department data.13 Nationwide, Black students are suspended at 
roughly three times the rate as their white counterparts.14 National data 
also shows that when students are suspended, they are not in the class-
room, and that the more often a student is suspended, the more likely 
they are to drop out of high school.15 In their 2004 paper, Pettit and West-
ern share the following on the direct correlation between dropping out of 
school and imprisonment:

 “Incarceration rates are highly stratified by education and race. 

8     Wentworth, 1974, p. 1 via Jones From Boston to Brown: Desegregation in Education, 1954-1974, 
Volume I: Articles and Books, 1979, Metuchen, NJ: Scarecrow Press, Inc.  
9     J. Wald & D. Losen, Defining and Redirecting a School-to-Prison Pipeline, Reconstructing the 
School-to-Prison Pipeline: Charting Intervention Strategies of Prevention and Support for Minority 
Children, Northeastern University, May 16-17, 2003. Boston, MA: The Institute on Race and Justice. 
Retrieved from http://youthjusticenc.org/download/education-justice/suspension-and-expulsion/De-
fining%20and%20Re-Directing%20the%20School-to-Prison%20Pipeline.pdf.
10     J. P.  Nance (2015), Dismantling the School-to-Prison Pipeline: Tools for Change. Arizona State 
Law Journal, Volume 48 (2016). Research Paper No. 16-2, 313-372. Page 313. Retrieved from https://
ssrn.com/abstract=2671447. 
11     B. L. Perry & E.M. Morris (2014), Suspending Progress: Collateral Consequences of 
Exclusionary Punishment in Public Schools. American Sociological Review 79(6), 
1067-1087. Retrieved from http://journals.sagepub.com/
12     A. Wong (2016, February 8). How School Suspensions Push Black Students Behind. The 
Atlantic. Retrieved from https://www.theatlantic.com
13     A. Green, (2015, August 26). When School Are Forced to Practice Race-Based Discipline. The 
Atlantic. Retrieved from https://www.theatlantic.com
14     Wong, 2016.
15     R. Balfanz, V. Byrnes, & J. Fox, (2014) Sent Home and Put Off-Track: The 
Antecedents, Disproportionalities, and Consequences of Being Suspended in the Ninth Grade, Jour-
nal of Applied Research on Children: Informing Policy for Children at Risk, 5 (2. Retrieved from: 
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High school dropouts are 3 to 4 times more likely to be in prison 
than those with 12 years of schooling. Blacks, on average, are about 
8 times more likely to be in state or federal prison than whites. By 
the end of the 1990s, 21% of young black poorly-educated men were 
in state or federal prison compared to an imprisonment rate of 2.9% 
for young white male dropouts.”16

According to a 2015 report by Smith and Harper17 on disciplinary 
practices in Southern states, 18,185 Black students were suspended from 
Arkansas K-12 public schools in a single academic year. Though Black 
students make up only 21% of the public-school population, they made 
up 50% of the suspensions and 33% of the expulsions administered that 
year.18 Additionally, in 2017, the University of Arkansas’ Office for Edu-
cation Policy (OEP) released a report focused solely on the administration 
of disciplinary consequences by Arkansas schools and found that Black 
students are disproportionately represented in both infractions and con-
sequences and are more likely than their peers to receive exclusionary 
punishment.19 The results worsen for students residing in the Southeast 
region of the state, home to the largest percentage of Black residents. 
According to the 2016 Arkansas Education Report Card published by the 
OEP, students in the Southeast region of the state are more likely to re-
ceive corporal punishment, out-of-school suspension, and in-school sus-
pension than are students from other parts of the state.20 

One cause of the suspensions in Arkansas is truancy. A recent two-
part report covered by Arkansas’ KATV News found that, of school re-
cords reviewed between 2015 and 2018, 76 locations in the state contin-
ued to give truant students out-of-school suspensions despite the passing 
of a 2013 law, Act 1329, which made it illegal to suspend students who 
were truant, or missing 15 days of school. The second story focused on 
the over-punishment of Black students and found that 117 disciplinary 
referrals were distributed for every 100 Black students compared to the 

http://digitalcommons.library.tmc.edu/childrenatrisk/vol5/iss2/13.
16     B. Pettit, & B. Western, (2004). Mass Imprisonment and the Life Course: Race and Class 
Inequality in U.S. Incarceration. American Sociological Review, 69(2), 151-169. Page 160. Retrieved 
from http://www.jstor.org/stable/3593082
17     E. J.  Smith,  & S. R. Harper, (2015). Disproportionate impact of K-12 school suspension and
expulsion on Black students in southern states. Philadelphia: University of Pennsylvania, Center for 
the Study of Race and Equity in Education. Retrieved from https://web-app.usc.edu/web/rossier/pub-
lications/231/Smith%20and%20Harper%20(2015)-573.pdf.
18     Ibid.
19     G. W. Ritter, & S. C. McKenzie (2017), School Discipline in Arkansas. Office for Education 
Policy, 14(4), 1-8. Retrieved from http://www.officeforeducationpolicy.org/  
20    Office for Education Policy. (2016). 2016 Arkansas Education Report Card. The University of 
Arkansas.
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38 for every 100 white students.21 According to Dr. Fitz Hill, a member 
of the Arkansas State Board of Education, “When we suspend our kids, 
often times, that’s who is getting arrested…”.22

Aligned with Hill’s sentiments, scholars have found that students who 
are disciplined are more likely to be intertwined with the juvenile jus-
tice system. For example, a study conducted in Texas found that 23% of 
students suspended in middle or high school found themselves in con-
tact with a juvenile probation officer as opposed to the 2% of students 
who were not disciplined. The same scholars found that students who 
were suspended or expelled were three times as likely to come in contact 
with a juvenile probation system the following school year (Fabelo et al., 
2011). Given this information, the connection between Black students in 
Arkansas who are disproportionately suspended and/or expelled, and the 
juvenile justice system are much clearer. 

The Cost of Incarceration in Arkansas 
In order for any local or statewide policy change proposals to be re-

viewed, they must have the backing of local and state officials from both 
the education and the corrections industries. In order for the state of Ar-
kansas to progress and thrive, local and state officials need to understand 
the true cost of incarceration. 

The Arkansas Department of Corrections’ (ADC) latest report shows 
that Black offenders and offenders aged 18-34 are the most likely to re-
turn to prison within three years of being released.23 State Governor Asa 
Hutchinson has recently acknowledged publicly that returning citizens 
are less likely to find employment or reconnect with family, which often 
ends in a return to prison.24 These findings, along with data showing few-
er educated Black residents, particularly males, attest that these individ-
uals are more likely to find themselves in prison. Thus, there is great op-

21     K. Anderson, (2018, September). Arkansas Student Discipline Report. Office of Education 
Policy: Arkansas Education Report 16(2). University of Arkansas. Retrieved from: https://scholar-
works.uark.edu/cgi/viewcontent.cgi?article=1058&context=oepreport. 
22     J. Lilly, (2019, January 10). Black students punished more often than white students in 
Arkansas. KATV7. Retrieved from: https://katv.com/news/local/black-students-punished-more-of-
ten-than-white-students-in-arkansas?fbclid=IwAR0WBS8uvqc6q6-RAwjlhusnVVaTswCCH-
9Viz1iGJTIoXu26j9nKGyUlAHA
23     Arkansas Department of Corrections, Department of Research and Planning. (2012). Recidivism 
of Arkansas Inmates: Finding from the 2012 Release Cohort. Retrieved from: https://adc.arkansas.
gov/images/uploads/ADC_Recidivism_-_2012_Directors_Edits_+_BOC_Approval_-_2FEB17.pdf.
24     Wright, W. (2017, January 17). Arkansas Legislature Looks to Tackle Prison Reform, 
Overcrowding with Proposed Bill. KTHV11. Retrieved from: https://www.thv11.com/article/news/
local/ark-legislature-looks-to-tackle-prison-reform-overcrowding-with-proposed-bill/386892466
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portunity for more cost-effective efforts that focus on students within the 
K-12 education system.25 When comparing the state’s per inmate costs 
to that of its per pupil spending, opportunities to re-allocate and refocus 
funding priorities abound. As shown in Figure 2 and Figure 3 below, in 
2016, the state of Arkansas spent $22,086 per inmate,26 compared to the 
$6,646 per student.27 

The State of Education in Arkansas
As with most social and economic rankings in America, Southern 

states tend to fall behind their northern counterparts when it comes to 

25     Pettit and Western, 2004.
26     Arkansas Department of Corrections, 2016.
27     H. Field, (2018, November 26). Method of funding in Arkansas schools scrutinized. Arkansas 
Democrat-Gazette. Retrieved from: https://www.arkansasonline.com/news/2018/nov/26/meth-
od-of-funding-schools-scrutinized-2/. 

Figure 2: Average Inmate Costs – Arkansas

Figure 3: Per-Pupil Spending – Arkansas
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the quality of K-12 education systems. According to a US Today ranking 
of education systems amongst the 50 states, Arkansas ranks 42nd.28 The 
impact hits Black students in the state particularly hard. As previously 
stated, the less education Black residents obtain, particularly males, the 
more likely they are to find themselves in prison.29 Thus, it is vital to 
understand the vast education gap that exists between the majority Black 
region of the state and other regions to grasp the impact of school-to-pris-
on pipeline on Black students. 

As discussed earlier, most Black Arkansans reside in the Southeast 
region of the state. Schools located in this region are mostly majority-mi-
nority and have historically performed lower than the rest of the state 
on standardized exams. Additionally, Southeast Arkansas schools match 
or fall below a majority of the state in graduation rates.30 As a result, a 
recent report focusing on Arkansas higher education enrollment found 
that Black students attend college at lower rates than do their Asian and 
White counterparts.31 

In April 2018, the Arkansas Department of Education released its an-
nual report cards for each public school within the state. Of the 33 schools 
receiving an “F” grade, 51% were home to student population of which 
100% of the students received free and/or reduced lunch and at least 22 
(67%) of the schools were located in the Central and Southeast Arkansas, 
regions with much higher than average percentages of Black residents 
and students.32 With such a large concentration of underperforming, 
over-disciplinarian schools located in Pulaski and Jefferson counties – 
the two with the largest number of prisons - the school-to-prison pipeline 
becomes more evident. 

State capital Little Rock, housed in Pulaski County, was home to the 
lowest performing high school in the state; Hall High School. It opened 
its doors in the fall of 1956 for white students only. Carlotta Walls, one 
of the Little Rock Nine, wrote in her 2010 autobiography, A Mighty Long 
Way: My Journey to Justice at Little Rock Central High School, “I was 

28     S. Stebbins, & C. Frohlich, (2018, February 8). Geographic disparity: States with the best (and 
worst) schools. USA Today. Retrieved from https://www.usatoday.com/
29     Pettit and Western, 2004.
30     Office for Education Policy, 2016
31     Arkansas Department of Higher Education. (2017). Annual Report on College-going Rate of 
Public School Graduates. Retrieved from https://static.ark.org/eeuploads/adhe/08_-_College_Go-
ing_Rate_of_Public_School_Grads_with_Cover.pdf
32     Arkansas Department of Education, Office of the Commissioner. (2018, April 11). 2017 
Arkansas School Performance Reports Released [Press release]. Retrieved from http://www.
arkansased.gov/public/userfiles/news/2018/2017_Arkansas_School_Performance_Reports_Re-
leased_April_2018.pdf
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in the seventh grade at Dunbar when the school district announced plans 
to build two new high schools, Horace Mann for black students and Hall 
High school for whites”.33 Today, Hall High is home to over 1,000 stu-
dents, 95% of whom are minority and 75% of whom receive free or re-
duced lunch. The school’s 4-year graduation rate is a meager 68%.34 Hall 
High School suspended (out of school) all 64 of its truant students during 
the 2015-16 and 2016-17 school years in violation of Act 1329.35 

In the Arkansas Delta’s Jefferson County, home of four school dis-
tricts, most of the schools did not perform well according to the state’s re-
port card standards. Of the 1,066 schools that received a grade within the 
state of Arkansas, 33 received a grade of “F”. Of those 33 schools, eight 
were located in Jefferson County (24%). Only one school in the county 
received an “A” — White Hall Middle School, where 71% of its student 
body is white. Conversely, five miles down the street, Morehead Middle 
School received an “F” and is home to a 97% Black student body of which 
100% of the students received free or reduced lunch. 

Although Jefferson County’s best performing high school, White Hall 
High School, received a grade of  “C,”36 data showed that their Black  
students were nearly two times more likely to be suspended than were 
their White classmates. According to a report by Smith and Harper, 
Black students make up just 15% of the White Hall School District stu-
dent population yet were 28% of the students suspended during the 2011-
2012 school year.37  

The data and examples shared provide a vivid picture of how the jour-
ney for some Black students in Arkansas begins with school and ends 
on a path to prison. Although schooling’s purpose is to prepare young 
people for professional and social life after secondary school, school pun-
ishments are a primary factor in the path to prison for some of the state’s 
most vulnerable students. In order to halt or eliminate the school-to-pris-
on pipeline altogether, adequate and equitable education coupled with the 
following recommendations must become priorities for local and state 
officials as well as community stakeholders and leaders. 

33     C. Walls-LaNier (2009). Page 37. A Mighty Long Way: My Journey to Justice at Little Rock 
Central High School. New York, NY. One World Books.
34     Office for Education Policy. (2017). Value added (growth) scores for Arkansas. The University 
of Arkansas. Retrieved from http://www.officeforeducationpolicy.org.
35     Anderson, 2018.
36     The Commercial Staff. (2018, April 14). State’s report card on local schools released. Pine Bluff 
Commercial. Retrieved from http://www.pbcommercial.com/
37     Smith and Harper, 2015.
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a plausible solution: hire more minority teachers

Minority Teacher Impact: What the Data Suggest
When investigating ways to end the school-to-prison pipeline, recent 

literature linked to minority teachers’ performance in the classroom has 
been promising. Data supports the notion that teachers of color are pre-
ferred by all students38 and for persistently low-income students of color, 
having at least one Black teacher in grades 3-5 will increase the likeli-
hood — for both girls and boys — to attend four-year college.39 Scholars 
also argue that teachers of color have higher expectations for their stu-
dents, are culturally sensitive through their actions and teaching prac-
tices,40 and are less likely to suspend or expel their students of a shared 
race.41 This provides a foundation for national discussions around ways to 
end the school-to-prison pipeline.

Should Arkansas Hire More Black Teachers?
As seen in Figure 3 below, only 7.1% of Arkansas teachers are Black 

compared to the 20.4% of the student population that identifies as Black.42

38     H.-Y. Sebastian Cherng, & P. F. Halpin, The Importance of Minority Teachers: 
Student Perceptions of Minority Versus White Teachers. Educational Researcher, 45 (7), 407–420. 
Retrieved from https://journals.sagepub.com/doi/pdf/10.3102/0013189X16671718. 
39     S. C. Gershenson, C. Hart, C. Lindsay, W. Papageorge, (2017). The Long-Run Impacts of Same-
Race Teachers. Bonn, Germany: IZA Institute of Labor Economics. Retrieved from http://ftp.iza.org/
dp10630.pdf.
40     A. J. Egalite, & B. Kisida, (2016, August). The many ways teacher diversity may benefit
students. Brookings. Retrieved from https://www.brookings.edu/blog/brown-center-chalk-
board/2016/08/19/the-many-ways-teacher-diversity-may-benefit-students/.
41     C. A. Lindsay, & C. M. Hart, (2017). Exposure to Same-Race Teachers and Student 
Disciplinary Outcomes for Black Students in North Carolina. Educational Evaluation and Policy 
Analysis, 39 (3), 485-510. Doi: 10.3102/0162373717693109
42     Office for Education Policy (OEP) Blog. (2018, March 27). Are Arkansas Teachers Too White? 
[Blog post]. The University of Arkansas. Retrieved from: https://officeforedpolicy.com/2018/03/27/
are-arkansas-teachers-too-white/.

Figure 4: Teacher and Student Percentages by Race – Arkansas 
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Silver Lining A: Arkansas’s New Attempt at Increasing the  
Number of Minority Teachers

As shared earlier, Arkansas schools disproportionately punish Black 
students at higher rates than their white counterparts at every level of 
infraction. This data, coupled with national data that students of color 
are less likely to be suspended or expelled by teachers who share their 
racial background, is grounds for answering the national and statewide 
call for more minority teachers.43 Research argues that all students, in-
cluding White students, benefit from having teachers of color because 
they bring distinctive knowledge, experiences, and role modeling to the 
entire student body.44

In fact, several communities and school districts within the state of 
Arkansas have begun vocalizing their needs for more minority teach-
ers.45 46 Additionally, the Arkansas Department of Education (ADE) has 
required school districts with more than 5% minority students (Black 
and other minorities) to submit an annual “Minority Teacher and Admin-
istrator Recruitment Plan” on how they plan to increase the number of 
minority teachers within their district.47 Although this vital policy imple-
mentation may not move the needle as swiftly as is needed to make up for 
the vast disparities between minority teachers and the fast-growing per-
centage of the state’s minority student population, it is definitely a start.

Silver Lining B: Governor Hutchinson’s Attempt to Decrease  
Juvenile Recidivism

Although the number of commitments of juveniles has dropped na-
tionally, research conducted by the Pew Charitable Trusts showed that 
Arkansas ranked in the bottom 3 states for rates of juvenile commitment 
reduction from 2001 to 2012 with just an 11% reduction.48 On a positive 

43     Lindsay  and Hart, 2017.
44     D. Carver-Thomas, (2018). Diversifying the teaching profession: How to recruit and retain 
teachers of color. Palo Alto, CA: Learning Policy Institute. Retrieved from https://learningpolicyin-
stitute.org/product/diversifying-teaching-profession.
45     Holtmeyer, D. (2018, April 15). Wanted: Minority Teachers. Northwest Arkansas 
Democrat-Gazette. Retrieved from: https://www.nwaonline.com/news/2018/apr/15/teachers-lag-stu-
dent-diversity-promptin/. 
46     W. Wright, (2018, March 2). Arkansas struggling with minority teacher shortage. KHTV11. 
Retrieved from: https://www.thv11.com/article/news/education/arkansas-struggling-with-minori-
ty-teacher-shortage/91-525012499 
47     Arkansas Department of Education (2018). Minority Teacher and Administrator Recruitment
Plan. Little Rock, AR: ADE. Retrieved from http://adecm.arkansas.gov/ViewApprovedMemo.
aspx?Id=3741.
48     Pew Research Center. (2015). Juvenile Commitment Rate Drops 53%. Retrieved from
http://www.pewtrusts.org/~/media/assets/2015/11/jjcommitment_infog-(8).pdf?la=en.
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note, Governor Asa Hutchinson, who was appointed in 2015, decided 
early on that reforming the juvenile justice system would be one of his 
top priorities. In August of 2015, he formed the Juvenile Justice Reform 
board with the mission of “finding a better way to intervene in the lives 
of kids, who’ve made poor choices, before falling into a life of crime as 
adults”.49 This policy, coupled with the Governor’s goal of decreasing the 
number of youth in juvenile detention centers, has paved a way for redi-
recting students away from the school-to-prison pipeline.

Last year, Governor Hutchinson created the School Safety Commis-
sion which recently passed Senate Bill 199, the School Counseling Im-
provement Act, to “provide for better assessment of our troubled youth in 
detention and providing sentencing guidelines that are more appropriate 
to each person”.50 In the Governor’s opinion, this practice will reduce the 
risk of teenagers recidivating into the juvenile justice system and thus 
decrease the likelihood that they will land in the adult prison system.

potential research, policy, or practical implications

Although schooling’s purpose is to prepare young people for career 
and or college, unjust school punishments are often a primary factor in a 
student’s derailment. In order for the state of Arkansas and its policy and 
educational leaders to turn the page on this pressing issue, several steps 
must be taken immediately. 

First, policy makers must continue to present and pass legislation that 
will hold school districts accountable for creating and implementing eq-
uitable school punishment plans. While this may initially lie on legisla-
tors and appointed or elected officials convening in Little Rock, it is vital 
for school board members to be at the forefront of seeing these policies 
through on the local level. Second, as it relates to practice, school district 
leaders, including Superintendents, must support teachers in this effort 
by providing resources such as culturally relevant professional develop-
ment and on-going in-classroom punishment training that has proven to 
be successful. Third, in order for this research to continue, the state of 

49     N. Kuester, (2015, November 16). Reforming Arkansas Juvenile Justice System A Priority for
Governor Asa Hutchinson. KNWA. Retrieved from https://www.nwahomepage.com/news/reform-
ing-arkansas-juvenile-justice-system-a-priority-for-governor-asa-hutchinson/271861493.
50     Arkansas Department of Education. (2019, March 8). Governor Hutchinson’s Weekly Address |
My Four Legislative Priori-‘Ts’. [Press release]. Retrieved from https://portal.arkansas.gov/agency/
governors-office/news/governor-hutchinsons-weekly-address-my-four-legislative-priori-ts/.
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Arkansas must ensure data is collected frequently and strategically to 
guarantee necessary changes are recommended, presented and imple-
mented, in a timely manner.

Fortunately, all of these recommendations can be implemented im-
mediately and simultaneously in order to have maximum impact over the 
next few years. If done successfully, the state of Arkansas can celebrate 
substantial growth as it relates both to suppressing the school-to-prison 
pipeline and to increasing the academic performance of its most vulner-
able students.
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smart funding for smart  
infrastructure

Examining and Evaluating Funding Methods for  
Infrastructure to Support Autonomous Vehicles

jacob wasserman

abstract
“Self-driving cars won’t work until we change our roads,” wrote An-

drew Ng, chief of research at Chinese tech giant Baidu.1 Though Ng may 
exaggerate, autonomous vehicles (AVs) do benefit greatly from “smart in-
frastructure.” Witnessing AVs’ rise, American governments have eagerly 
begun smart infrastructure projects, but few have developed stable meth-
ods of funding them.

In this paper, I explore the funding mechanisms that exist today—the 
national gas tax, pooled and local financing, and AV mileage taxes—and 
evaluate their track record, future feasibility, and ability to make the larg-
est beneficiaries pay a proportionate share. While the federal government 
has dedicated decreasing amounts of gas tax revenue to smart infrastruc-
ture, it also distributed gas tax dollars in the Smart City Challenge, an 
innovative contest that successfully if unsustainably drew in private con-
tributions. Meanwhile, the Connected Vehicle Pooled Fund Study and At-
lanta’s North Avenue Smart Corridor show how states and localities have 
self-funded intelligent transportation systems through general revenues. 
However, none of these methods impose costs on smart infrastructure’s 
largest users to the same degree as AV mileage fees, passed in Tennessee 
and in development elsewhere.

No funding stream has simultaneously levied costs proportionately and 
dedicated its revenue back to smart infrastructure. The Smart City Chal-
lenge and especially AV taxes have come closer, but both involve political 
tradeoffs. In coming decades, autonomous vehicles and their supporting 
infrastructure offer a chance to rethink the fairness of transportation fi-
nance and the role of the public and private sectors in the city of tomorrow.

1     Andrew Ng and Yuanqing Lin, “Self-driving Cars Won’t Work until We Change Our Roads—
and Attitudes,” WIRED, Mar. 15, 2016.
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introduction

Paying for Autonomy: Questions, Findings, Literature, and 
Methods

Algorithms may be able to drive cars, but they cannot fund infrastruc-
ture. Such is the dilemma facing local, state, and national governments as 
they plan for the advent of autonomous vehicles (AVs). No longer specula-
tion or fantasy, semi- and fully autonomous cars traverse America’s roads 
today—often significantly aided by so-called “smart infrastructure” that 
municipalities are hurrying to build.2 These systems and devices improve 
performance and safety for all traffic, but especially for AVs. Funding, 
however, has not caught up to technology. In this paper, I examine three 
intertwined questions: how can governments pay for such infrastructure, 
how are governments paying for such infrastructure, and how should gov-
ernments pay for such infrastructure. The answers thereto will help define 
the roles of users and taxpayers, of the public sector and the private sector 
as mobility undergoes perhaps its greatest revolution since the car itself.

Overall, I find that governments generally rely on traditional funding 
sources for smart infrastructure, like gas taxes and bonds, which do not 
fairly levy money from those who most benefit. However, governments at 
all levels have experimented with a number of novel funding strategies, 
like the Smart City Challenge and AV mileage fees, that either make users 
pay or entice private companies to contribute. Indeed, automakers, tech 
firms, and certain drivers benefit disproportionately from AV-supporting 
infrastructure. Those new methods of financing do impose costs on these 
private interests, but they often come with policy tradeoffs or rely on vol-
untary contributions.

A number of opinion pieces have discussed smart infrastructure fund-
ing. Many worry that America’s roads require significant upgrades, that 
cities will have to foot the bill for them, and that municipalities will be 
unprepared to do so. Academic literature, though, hardly touches on fund-
ing. Papers and books about smart infrastructure often concern its tech-
nical aspects, but even among planning studies, funding does not usually 
inform the analysis. Mashrur Chowdhury and Adel Sadek’s Fundamentals 
of Intelligent Transportation System Planning, an early, comprehensive 
book on the subject, only mentions funding once, briefly.  Likewise, Erick 

2     Ralph Buehler, “Can Public Transportation Compete with Automated and Connected Cars?,” 
in “The Future of Public Transportation,” special issue, Journal of Public Transportation 21, no. 1 
(2018): 12 and Arian Campo-Flores, “Cities Rush to Build Infrastructure for Self-Driving Cars,” Wall 
Street Journal, Nov. 10, 2017.



november 2019 | 43

smart funding for smart infrastructure

Guerra found that only one of the largest twenty-five metropolitan plan-
ning organizations mentioned AVs in their most recent regional transpor-
tation plan. Thus, practicing planners too have not incorporated autono-
mous vehicles and smart infrastructure into long-range planning. Planners 
may have good reason for this: AVs’ effects are still far from certain, and 
premature infrastructure investments may become obsolete quickly. Nev-
ertheless, both planners and academics have discussed funding little, es-
pecially given the potential magnitude of the changes AVs might cause.3

Into this lacuna, I evaluate how well various smart infrastructure fund-
ing methods meet the “user pays/user benefits” principle. This proposition 
holds that people or interests should pay for public improvements in pro-
portion to how much they gain from them, and vice versa. In general, this 
rule should not be the only way to judge a funding scheme. After all, wel-
fare recipients should not pay for the bulk of government aid to the poor, 
even though they themselves most benefit. But in the case of smart infra-
structure, the “user pays/user benefits” principle also satisfies socio-eco-
nomic equity concerns. Richer people tend to own today’s autonomous 
vehicles—a steeper version of the positive relationship between income 
and car ownership generally. Moreover, users of smartphones and other 
technologies that can receive data from intelligent transportation systems 
tend to have higher incomes than those without. A “user-pays” financing 
mechanism for smart infrastructure is thus also equitable. Still, the prin-
ciple alone cannot provide a full assessment; I also consider the political 
feasibility and practical implementability of various funding measures. 

Of course, dilemmas around the “user pays/user benefits” principle are 
not new. Governments have massively subsidized autos from their infancy. 
In the early 1900’s, cities and states literally paved the way for cars, out 
of general revenues. Today, governments continue to offer free roads and 
free parking to most motorists. Drivers do pay for many improvements 
through the gas tax, but as discussed below, this revenue does not meet 

3     Dan Veoni, “Self-driving Cars Are Coming, but U.S. Roads Aren’t Ready for the Change,” The 
Hill, Sept. 29, 2017; Marty Padgett, “Self-driving Cars,” The Car Connection, May 16, 2017; Laura 
Bliss, “Who’s Calling the Shots on Autonomous Vehicles?,” CityLab, Apr. 25, 2017; Ross Marchand, 
“‘Driverless’ Car Infrastructure Isn’t Going to Be Free,” Washington Examiner, Sept. 7, 2017; Erick 
Guerra, “Planning for Cars That Drive Themselves,” Journal of Planning Education and Research 
36, no. 2 (2016): 211-5; and Mashrur A. Chowdhury and Adel Sadek, Fundamentals of Intelligent 
Transportation System Planning (Boston: Artech House, 2003), 4, 175.
4     Michael Manville, lectures for UP M256: Transportation Economics, Finance, and Policy 
(UCLA, Los Angeles, CA, c. Apr. 3-Jun. 7, 2018); Patrick George, “Will the Autonomous Car Rev-
olution Leave Poor People Behind?,” Nov. 13, 2017; David King, Michael Smart, and Michael Man-
ville, “The Poverty of the Carless” (UCLA ITS Working Paper, UCLA ITS, Los Angeles, CA, 2018), 
4-5; and Kevin DeGood and Andrew Schwartz, “Can New Transportation Technologies Improve 
Equity and Access to Opportunity?,” Center for American Progress, Apr. 27, 2016, 11.
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need. Auto and fuel companies largely do not pay, passing on any taxes 
and fees to consumers.5 The financing of AV-supportive infrastructure is 
not unique in its failure to meet the “user pays/user benefits” principle. 
Still, connected infrastructure right now provides much value to a very 
select group of drivers, who face no special surcharge for it. The rise of 
autonomy therefore offers an occasion to overhaul an inequitable, preex-
isting system of transportation finance—or to double-down on it.

One might argue, though, that the “user pays/user benefits” principle 
should not apply here, as AVs cause positive externalities. By this log-
ic, smart infrastructure deserves a subsidy, since it will encourage AV 
adoption, which will in turn likely prove safer than human driving for 
all road users. In other words, perhaps government should subsidize AVs, 
through supportive infrastructure, because they may save lives. This line 
of thinking, though, uses the wrong baseline. The costs and benefits of 
autonomous driving need to be assessed on their own terms, not relative to 
current driving. Injuries and deaths from autonomous car crashes do not 
change from societal costs to benefits simply because there may be fewer 
of them than from human driving. Setting aside vehicle electrification, 
which has no necessary relationship to vehicle autonomy, AVs also impose 
the same emissions, pollution, and health costs as current driving. These 
costs may even increase. While debate rages, researchers like Daniel Fag-
nant and Kara Kockelman, Adam Cohen, and a team from Fehr and Peers 
all project that autonomy will lead to more vehicle miles traveled, even if 
many AV trips are shared, in part by making driving easier and inducing 
demand.6 Supportive infrastructure will only contribute to that trend. Like 
the cars of the past century, AVs may provide some public benefits, but 
from a public policy perspective, the significant external costs they impose 
call for a user-pays response.

If You Build It, Robots Will Drive:  
Autonomous Vehicles and Their Supporting Infrastructure

Algorithms may be able to drive cars, but they cannot fund infrastruc-
tureSometimes called driverless cars or self-driving cars, autonomous 
vehicles operate some or all of their functions without driver input. Au-

5     Manville, lectures for UP M256 and Brian D. Taylor, lectures for UP M250: Transportation and 
Land Use: Urban Form (UCLA, Los Angeles, CA, c. Jan. 11-Mar. 15, 2018).
6     Daniel J. Fagnant and Kara Kockelman, “Preparing a Nation for Autonomous Vehicles,” Trans-
portation Research Part A 77 (Jul. 2015): 170-2; Laura Bliss, “Even Shared Autonomous Vehicles 
Could Spell Traffic Disaster,” CityLab, May 10, 2017; and “How Will Autonomous Vehicles Influence 
the Future of Travel?,” Fehr and Peers, n.d.
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tonomy is less a binary and more a spectrum. Experts classify AVs into 
five levels, from mere driver assistance to full autonomy (See Figure 1). 
Partially autonomous vehicles, like Teslas with Autopilot, have already 
driven over a billion miles to date, and newer models creep closer to full 
autonomy every year. For the purpose of this analysis, I define “autono-
mous” as Level Four or better—but vehicles at all levels of autonomy will 
benefit from smart infrastructure, to a corresponding degree.7

To be sure, tech boosters may overstate how much and how soon AVs 
will change mobility. But autonomous cars do appear poised to gain a 
significant share of sales and miles, even if manufacturers have pushed 
back their release timelines. ABI Research, for one, forecasts 8 million 
vehicles sold in 2025 worldwide will be Level-Three autonomous or 
above, representing 8.5 percent of 2017 sales.9 If this estimate proves even 
near-correct, AVs will become an established feature of the transportation 
landscape, well beyond their current experimental state. Regardless of the 
exact timing and penetration, the possibility of eliminating the need for 
active driving merits serious study, and their AVs’ current presence and 
projected growth warrant a user-pays/user-benefits analysis. 

A variety of physical and informational improvements can support au-

7    Carl Andersen, “An Introduction to Connected Automated Vehicles,” May 9, 2017, Intelligent 
Transportation Systems Joint Program Office, 15-6, 18; Guerra, “Planning for Cars,” 210-2, 219; and 
Fred Lambert, “Tesla Has Now 1.3 Billion Miles of Autopilot Data Going into Its New Self-driving 
Program,” Electrek, Nov. 13, 2016.
8     Andersen, “Introduction to Connected,” 18.
9     Graham Currie et al., “Transit Fightback: Pushback on Technology Hype for Stronger City 
Futures,” Lectern Session 1606, TRB 2019 Annual Meeting, (TRB, Washington, D.C., Jan. 15, 2019); 
Allied Business Intelligence, Inc., “ABI Research Forecasts 8 Million Vehicles to Ship with SAE 
Level 3, 4, and 5 Autonomous Technology in 2025,” ABI Research, Apr. 17, 2018; and Bret Kenwell, 
This Is How Many Autonomous Cars Will Be on the Road in 2025,” The Street. Apr. 23, 2018.

Figure 1: Levels of Autonomy8
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tonomous vehicles. Such projects go by many names (which I use relative-
ly interchangeably throughout): intelligent transportation systems (ITS), 
connected vehicle programs, smart cities projects, vehicle-to-infrastruc-
ture (V2I) communication, etc. They include hardware and software to 
optimize road usage, speeds, and safety, especially for advanced cars. ITS 
signals can broadcast their timings and can coordinate with each other to 
improve traffic flow. Cameras and sensors can detect crashes, slowdowns, 
emergency vehicles, vulnerable road users, and parking occupancy; make 
adjustments; and send out information accordingly. Kiosks, phone apps, 
and in-car navigation systems can receive and display data from ITS de-
vices. Lane markings and signs can even become “smart” by adding de-
tectable magnetic particles to their paint or by making them able to better 
reflect LIDAR waves from cars’ remote sensors. These projects will help 
autonomous vehicles overcome problems big and small. A traffic light that 
broadcasts data to AVs, for instance, will help them find optimal, time-ef-
ficient routes but will also tell them what color the light is when the sun 
blinds their cameras.10

Smart infrastructure helps more than just autonomous vehicles. Con-
nected vehicles—cars with the ability to receive data broadcast by ITS 
devices—will benefit too. Instead of automatically adjusting routes, con-
nected vehicles will inform their drivers to reroute manually. Pedestrians 
and bicyclists can view the same information on phone apps. Every road 
user will gain from enhancements like adaptive signal timing. However, 
autonomous vehicles—particularly Level Four and Five autonomous ve-
hicles—will benefit most from these improvements. Some systems, like 
traffic-speed data, will help AVs slightly more than other cars, while oth-
ers, like detectable lane markings, are almost exclusively useful to AVs. 
Self-driving cars become faster, safer, and more marketable because of 
the full range of ITS devices, while phoneless pedestrians or drivers  
of older cars benefit very little.11 Thus, for the purposes of analyzing how 
well a funding method meets the “user pays/user benefits” principle, au-
tonomous vehicles far disproportionately gain from smart infrastructure.

10     Zhang Xiong, Hao Sheng, WenGe Rong, and Dave E. Cooper, “Intelligent Transportation Systems 
for Smart Cities,” Science China: Information Sciences 55, no. 12 (Dec. 2012): 2908-12; Daniel J. Fag-
nant and Kara Kockelman, “Preparing a Nation for Autonomous Vehicles,” Transportation Research 
Part A 77 (Jul. 2015): 170-1, 174, 178; U.S. Department of Transportation, “Smart City Challenge,” 
Transportation.gov, Jun. 29, 2017; Faye DiMassimo and Keary Lord, “North Avenue Smart Corri-
dor,” Mar. 5, 2018, 6, 14, 19-23, 26-7; Faye DiMassimo and Keary Lord, “City of Atlanta Smart City 
Deployments,” Oct. 10, 2017, ITS Georgia, 8-11, 13-20, 23-8, 35; Faye DiMassimo, telephone interview 
with author, May 8, 2018; Kyle Hyatt, “3M Connected Roads Aim to Make Life Easier for Autonomous 
Vehicles,” Roadshow, Jan. 22, 2018; and Buehler, “Can Public Transportation Compete,” 11.
11     DiMassimo, interview and Hyatt, “3M Connected Roads.”
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Conversely, AVs can operate without intelligent transportation systems. 
Cars with various degrees of autonomy drive today with very little infra-
structural support. Fagnant and Kockelman conclude that “even without 
[V2I] communication, significant congestion reduction could occur if the 
safety benefits alone are realized.”12 On the other hand, smart infrastruc-
ture does dramatically increase the effectiveness of AVs. A study by Qing 
Li, Fengxiang Qiao, and Lei Yu found that communicative infrastructure 
decreased cars’ emissions of four major pollutants. Fagnant and Kockel-
man also note that smart street improvements will ensure, in part, that 
AVs do not overburden existing roads. The head of research at Chinese 
tech company Baidu put these impacts in stronger terms: “Self-driving 
cars won’t work until we change our roads.”13 While not strictly neces-
sary, smart infrastructure represents a major component in the roll-out and 
mass adoption of AVs. Especially after an Uber self-driving car struck and 
killed a pedestrian in Tempe in 2018, autonomous vehicles’ public accep-
tance may depend on street improvements to make AVs safer.14

12     Fagnant and Kockelman, “Preparing a Nation,” 170
13     Ng and Lin, “Self-driving Cars Won’t Work Until.”
14     bid.; Buehler, “Can Public Transportation Compete,” 12; Fagnant and Kockelman, “Preparing 
a Nation,” 170-1; Qing Li, Fengxiang Qiao, and Lei Yu, “Impacts of Vehicles to Infrastructure Com-
munication Technologies on Vehicle Emissions” (Vol. 6, 6th International Conference on Environ-
mental Science and Technology, Houston, TX, Jun. 2014), 6-7; and Daisuke Wakabayashi, “Self-driv-
ing Uber Car Kills Pedestrian in Arizona, where Robots Roam,” New York Times, Mar. 19, 2018.
15     Ashley Auer, Shelley Feese, and Stephen Lockwood, “History of Intelligent Transportation 

federal funding for smart infrastructure

It’s a Gas, Gas, Gas: The Gas Tax and the ITS Program
Since the 1980’s, the United States Department of Transportation 

(USDOT) has provided the most significant funding for the research and 
development of new types of smart infrastructure. To do so, the federal 
government has primarily drawn from the Highway Trust Fund, the pot of 
revenue from the national gas tax, other fuel and vehicle taxes, and more 
recent transfers from other sources. Traditionally, Congress has allocated 
the Trust Fund in major transportation bills enacted every five to eight 
years, though numerous short-term extensions have cast doubt on the sta-
bility of this legislative process. Regardless, since 1991, Congress has ded-
icated a portion of the Trust Fund to smart infrastructure grants, under the 
Intelligent Transportation Systems Program and its predecessors. Today, 
the ITS Program receives $100 million annually.15
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Though the gas tax now faces structural problems and declining rev-
enue, it long provided a reasonable user fee for financing national trans-
portation improvements. In simplest terms, drivers nationwide paid for 
projects that helped them specifically. This model suited the type of re-
search funded by the federal ITS Program in the past. Through its sup-
port, USDOT helped create and spread electronic tolls, 511, and in-car 
driver-warning systems. These innovations came to benefit most Amer-
ican drivers.16 But looking forward, the gas tax makes less sense as a 
funding source for smart infrastructure. First, less fuel-efficient cars—
likely older and less technologically equipped—pay the most per mile in 
fuel taxes, yet gas-tax-funded ITS projects of the next decade will dis-
proportionately benefit more advanced cars. Private auto manufacturers, 
insurance companies, etc. will also gain from these technologies without 
contributing to their funding. The issue of untaxed private gain befell 
the ITS Program in prior eras, but given the potentially transformational 
rise of autonomy, it is especially salient now. In these respects, the gas 
tax fails to abide by the “user pays/user benefits” principle when it funds 
today’s connected-vehicle infrastructure. Furthermore, the ITS Program 
works well for cutting-edge research and pilots, but it likely cannot scale 
to fund widespread implementation.

On top of this, funding for the ITS Program has flatlined or declined. 
Aside from a spike at the turn of the millennium, Congress has appropri-
ated around $100 million in nominal dollars each year to the program, 
as shown in Table 1. Accounting for inflation, ITS has received less ev-
ery year since 2005, even as smart infrastructure has become more im-
portant and better able to interact with increasingly connected vehicles. 
In fairness, Congress has supplemented the official ITS Program with 
other grants. The Advanced Transportation and Congestion Management 
Technologies Deployment (ATCMTD) Program, which funds somewhat 
similar work, now receives $60 million in Trust Fund money annual-
ly. More traditional transportation grants also pay for smart infrastruc-
ture as part of larger projects. Nonetheless, the ITS Program itself—the 
longest-running and best-established federal fund for smart infrastruc-
ture—has stalled out.17

Systems” (FHWA-JPO-16-329, USDOT, ITS JPO, Washington, DC, May 2016), ITS Georgia, 7-41; 
“Moving Ahead for Progress in the 21st Century Act (MAP-21): P.L. 112-_,” Jul. 2, 2012, Federal 
Highway Administration, 1-2; and Manville, “Topic 4: How We Got to Now (I): The Crisis of High-
way Finance,” lecture for UP M256.
16     Manville, “Topic 4” and Auer, Feese, and Lockwood, “History of ITS,” 21-2, 26-7.
17     Auer, Feese, and Lockwood, “History of ITS,” 41; Maxwell Steadman and Brett Huntsman, 
“Connected Vehicle Infrastructure” (PRC 17-77 F, TTI, College Station, TX, Jan. 2018), Texas A&M 
Transportation Institute, 10-14; Christine M. Johnson, “Intelligent Transportation Systems in the
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Table 1: Annual Funding for the Federal ITS Program or Its Predecessors (in Nominal Dollars)18 

A Contest-ed Funding Source: The Smart Cities Challenge
In December 2015, the Department of Transportation made head-

lines with its highest profile grant to date for ITS infrastructure: the 
Smart City Challenge. Before Amazon’s HQ2 search, USDOT spurred a  
comparable competition among mid-sized cities across the nation.  
The winning city stood to receive $50 million to test and implement the 
latest in connected infrastructure: $40 million from USDOT from the 
Highway Trust Fund and $10 million from Vulcan, Microsoft founder 
Paul Allen’s philanthropy. While the Challenge aimed to foster a host 
of data- and technology-based solutions, autonomous vehicles and their 
supporting infrastructure had significant emphasis. In their applications, 
every finalist intended to fund some form of AV infrastructure or auton-
omous shuttles.19

Transportation Equity Act for the Twenty-first Century” (FHWA-JPO-99-040, USDOT, ITS JPO, 
Washington, DC, 1999), Federal Highway Administration, 3; “Intelligent Transportation Systems 
(ITS) Research,” Federal Highway Administration: Office of Operations, Feb. 1, 2017; and “Highway 
Authorizations,” 2. 
18     Auer, Feese, and Lockwood, “History of ITS,” 41; Johnson, “Intelligent Transportation Sys-
tems,” 3; “(ITS) Research”; “Highway Authorizations,” 2; and Steadman and Huntsman, “Connected 
Vehicle Infrastructure,” 11-12.
19     USDOT, “Smart City Challenge”; U.S. Department of Transportation, “Smart City Challenge: 
[Lessons for Building Cities of the Future],” n.d., Transportation.gov, 2; Steadman and Huntsman, 
“Connected Vehicle Infrastructure,” 23; Auer, Feese, and Lockwood, “History of ITS,” 39; Jeff 
Wood, “Talking Headways Podcast: The Future of Shared Mobility,” Streetsblog USA, Aug. 4, 2016; 
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The huge prize motivated 78 cities to apply—and to pull out all the 
stops in their bids. For example, the City of New Haven, where I once 
worked, applied despite not meeting the minimum population require-
ment; both of Connecticut’s senators argued for an exception. Playing 
into the publicly marketed nature of the Challenge, USDOT Secretary 
Anthony Foxx announced the seven finalists at the South by Southwest 
Festival, joined in a panel by six of the cities’ mayors. Each finalist re-
ceived $100,000 for outreach and development of its final proposal (See 
Figure 2). In the end, Columbus, Ohio won the Challenge. According to 
various accounts, Columbus prevailed because it focused on improving 
access among disadvantaged communities, because it best engaged local 
stakeholders, or because it lies in a key presidential swing state. More 
than any other reason, though, Columbus won because it successfully 
leveraged millions of dollars in private investment.20

Abha Bhattarai, “Amazon Is Seeking a Home for Its HQ2, a $5 Billion Second Headquarters Some-
where in North America,” Washington Post, Sept. 7, 2017; Jennifer Gallagher and Arlan E. Finfrock, 
“‘Smart Cities Challenge Demonstration’ (Phase 2 Award),” Aug. 30, 2016, The City of Columbus, 4; 
“Philanthropy: Smart City Challenge,” Vulcan, 2018; and “Round Two: Seven Finalists Create Plans 
to Implement Their Visions,” Transportation.gov, Jan. 3, 2017.
20     USDOT, “Smart City Challenge”; Steadman and Huntsman, “Connected Vehicle Infrastruc-
ture,” 23; City of New Haven, “‘Beyond Traffic: The Smart City Challenge,’” Feb. 4, 2016, Transpor-
tation.gov, 6-8; Auer, Feese, and Lockwood, “History of ITS,” 39; Omar L. Gallaga, “SXSW 2016: 
Mayors Make Case for Smart City Prize with Secretary Anthony Foxx,” 512tech, Mar. 13, 2016; 
USDOT, “Smart City Challenge: [Lessons],” 6, 19; Barry Einsig, “How Cities Can Secure Funding 
for Connected Transportation Initiatives,” StateScoop, Oct. 12, 2017; Tom Knox, “Columbus Mayor 
Ginther Talks about the Smart City Challenge and What Happens Next,” Columbus Business First, 

Figure 2: Finalist Cities in the Smart City Challenge21
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Beyond its size, the Smart City Challenge’s most substantial innova-
tion was its ability to bring in corporate and philanthropic contributions. 
The seven finalists collectively received pledges for around $500 mil-
lion in matching funds from companies, universities, and other levels 
of government. Columbus alone secured $140 million in monetary and 
in-kind support, including millions from automaker Honda and hun-
dreds of thousands from traffic-data firm INRIX, signal manufacturer 
Econolite, fleet-management company FleetCarma, and more. Some 
local foundations may have given out of civic pride or the goodness of 
donors’ hearts, but for many firms, the expenditure will ultimately prove 
lucrative. Scholar Barbara Kanninen asserts that when “the private bene-
fits…of [ITS] technologies exceed the full cost of implementation, private 
firms will find it profitable to invest in infrastructure”; the Smart City 
Challenge demonstrates as much.22 Honda, for its part, plans to expand 
electric-vehicle manufacturing in Ohio, so contributing to charging sta-
tions in Columbus may well lead to more sales. Other companies may use 
the opportunity to test and improve their products, to gain exposure and 
experience for future contract bids in other cities, and to generate good-
will towards their company. In fact, the CEOs of a few of the contributing 
firms earned spots on the Board of Trustees that will oversee Columbus’ 
project and how its funds are spent. Columbus proved so successful at se-
curing private donations that by May 2017, the city announced its funding 
had ballooned to $500 million—equal to nearly $569 for every resident.23

As gimmicky as it may have been, the Smart City Challenge has so 
far proven an effective means of jumpstarting the deployment of AV-sup-
porting infrastructure. Beyond Columbus, USDOT later gave $65 million 
from the ATCMTD Program to pilots from some of the losing finalist 
cities. San Francisco, for instance, received $11 million to implement 

Jun. 26, 2016; Teena Maddox, “How Columbus, Ohio Parlayed $50 Million into $500 Million for a 
Smart City Transportation Network,” TechRepublic, May 10, 2017, last updated 2018.
21     U.S. Department of Transportation, “Smart City Challenge Finalists,” map, in Andrew J. Haw-
kins, “Kansas City Just Installed Free Public Wi-Fi and Dozens of ‘Smart’ Streetlights,” The Verge, 
May 9, 2016.
22     Barbara J. Kanninen, “Intelligent Transportation Systems: An Economic and Environmental 
Policy Assessment,” Transportation Research Part A 30, no. 1 (Jan. 1996): 5.
23     Ibid.; USDOT, “Smart City Challenge”; USDOT, “Smart City Challenge: [Lessons],” 21; City of 
Columbus, “Beyond Traffic: The Smart City Challenge: Phase 2,” May 24, 2016, Transportation.gov, 
2, 33, 37-8, 61, 74; Maddox, “How Columbus, Ohio”; and Alissa Widman Neese and Doug Caruso, 
“Columbus Retains Position as Fourteenth-largest City, for Now,” Columbus Dispatch, May 24, 2018.
24     USDOT, “Smart City Challenge”; USDOT, “Smart City Challenge: [Lessons],” 21; Steadman 
and Huntsman, “Connected Vehicle Infrastructure,” 23; Bob Egelko, “San Francisco Awarded $11 
Million for Traffic Decongestion Tech, Programs,” Government Technology, Oct. 13, 2016; and 
“San Francisco Secures $11 Million in Federal Funding for Innovative Congestion Management 
Programs,” City and County of San Francisco: Office of the Mayor, Oct. 13, 2016.
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projects like a driverless shuttle on Treasure Island. Again, private com-
panies, including suppliers, contributed.24 The work of finalist cities to 
develop projects and secure donations thus did not go to waste. Still, a 
grant so concentrated in just one winning city and a few runners-up may 
not have been a fair use of national gas tax money. Nonetheless, USDOT’s 
investment will pay off if the technologies tested in Columbus prove ben-
eficial and scalable for implementation across America.

Along these lines, USDOT is now overseeing a smaller-scale com-
petitive grant, the Connected Vehicle Pilot Deployment Program, that 
focuses specifically on infrastructure that can communicate with autono-
mous cars and other smart vehicles. Lacking the same amount of public-
ity, the program awarded a total of $45 million to three pilot projects in 
the diverse locations of New York City, Tampa, and Wyoming. Like in the 
Smart City Challenge, USDOT is encouraging private firm contributions, 
but the program appears to have induced few to no documented donations 
so far.25

In some ways, the Smart City Challenge and the Connected Vehicle 
Pilot Deployment Program proved more successful than any other meth-
od so far in getting the companies that benefit from smart infrastructure 
to contribute to its construction. Without taxation or other compulsion, 
USDOT aligned governments’ and manufacturers’ interests and secured 
unprecedented voluntary private support. Yet the federal government 
cannot replicate this model for long. The Connected Vehicle Pilot De-
ployment Program has partly sustained the Smart City Challenge’s mod-
el, but it is much smaller and attracted no donations that I could find.26 
Broadly, while technological improvements will continue incrementally, 
the coming of autonomous vehicles and their supporting infrastructure 
will only happen once. Companies will have less incentive to donate 
funds or services as smart cities become widespread and as innovations 
earn diminishing marginal returns.

Moreover, governments should remain wary of a system dependent 
on donations. Firms may expect a governing role in project development 
and spending or favors from municipalities to which they have donated. 
Companies often make contributions in-kind, instead of in cash, allowing 

25     Katherine K. Hartman, “Connected Vehicle Pilot Deployment Program,” Intelligent Transpor-
tation Systems Joint Program Office, 2018; Steadman and Huntsman, “Connected Vehicle Infrastruc-
ture,” 15-9; and Taylor Deurbrouck and Kathy Thompson, “Connected Vehicle Pilot Deployment 
Program Phase 1” (FHWA-JPO-17-504, USDOT, ITS JPO, Washington, DC, Jan. 30, 2017), National 
Transportation Library, vi, 7, 23, 30.
26     Deurbrouck and Thompson, “Connected Vehicle Pilot,” 23.
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pooled and local funding for smart infrastructure

Pooled Party: The Connected Vehicle Pooled Fund Study
Given the fluid and evolving nature of smart infrastructure itself, 

some states are attempting an equally novel funding method. Coordinat-
ed by the Center for Transportation Studies at the University of Virginia, 
a group of “core participants”—nineteen state departments of transpor-
tation, one county department of transportation, the U.S. Federal High-
way Administration (FHWA), and Transport Canada—have formed a 
consortium called the Connected Vehicle Pooled Fund Study (See Figure 
3). These agencies, all voluntary members, contribute $50,000 per year 
(or less with a demonstration of financial hardship). A non-voting set of 
additional “associate members” do not pay. The fund members decide on 
studies and projects to finance; they have backed eleven completed pilots 
and three current pilots since the fund’s beginnings in 2008.

27     Virginia Lingham, Hyungjun Park, and Brian L. Smith, “Connected Vehicle Pooled Fund 
Study,” Center for Transportation Studies at the University of Virginia, n.d.; “Connected Vehicle 
Pooled Fund Study: Program to Support the Development and Deployment of Infrastructure Based 
Connected Vehicle Applications: Partnership and Operating Policies,” Center for Transportation 

Figure 3: Core Members of the Connected Vehicle Pooled Fund Study 
(plus the FHWA Transport Canada)28

them to use their own, potentially proprietary technology. Manufacturers 
who have donated to Columbus now have the chance to set standards that 
may become accepted nationwide. With these limitations in mind, the 
Smart City Challenge model is ill-suited to fund the building of connect-
ed infrastructure across every part of the U.S. for years to come. But as 
a one-time, start-up effort, the Challenge managed to get major private 
beneficiaries to pay, in a manner unlike any other funding mechanism.
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The Pooled Fund demonstrates how states and localities have taken 
initiative in the connected infrastructure field, putting up their own mon-
ey as federal spending on ITS has declined. On the other hand, the fund’s 
projects tend to be small-scale and closer to academic research than 
widespread implementation. In its decade of existence, the Pooled Fund 
has only raised $8 million, an amount dwarfed by the Smart City Chal-
lenge and the Connected Vehicle Pilot Deployment Program. For better 
or worse, the Pooled Fund also includes automakers and industry experts 
on its committees and panels, though without formal decision-making 
power.29 Their presence may help the Pooled Fund’s projects to better in-
tegrate public infrastructure and private vehicles. However, as in Colum-
bus, private companies can gain immensely from early involvement in 
the creation of smart infrastructure, especially if they need not contribute 
money themselves. All in all, the Pooled Fund represents an innovative 
mechanism for backing new research, but it shows little promise so far as 
a sustainable means of larger-scale financing.

Atlanta Goes It Alone: The North Avenue Smart Corridor
Besides pilots, most connected vehicle initiatives funded by federal 

and Pooled Fund research dollars have not yet reached completion. Atlan-
ta, Georgia, however, has a heavily used ITS project in operation today. 
Relying only on bonds backed by local revenue, the city has constructed 
the North Avenue Smart Corridor, an arterial monitored, managed, and 
optimized by the latest ITS technology. The corridor offers an illustrative 
case study in how governments will build and pay for the vast majority 
of smart infrastructure projects too small and too numerous to receive 
federal funds. 

A busy six-lane road, North Avenue separates Midtown and Down-
town Atlanta. It connects major job centers like Coca-Cola’s headquar-
ters, redevelopment projects like the Ponce City Market, and parks like 
the BeltLine. It also runs by the campus of Georgia Tech, whose engi-
neers have provided extensive support and data analysis for the project, 

Studies at the University of Virginia, Aug. 2017, 2-3, 5-8; Virginia Lingham, Hyungjun Park, and 
Brian L. Smith, “Connected Vehicle Pooled Fund Study—Research,” Center for Transportation 
Studies at the University of Virginia, n.d.; and Michael A. Perfater, “Pooled Fund Solicitation #1213, 
‘Research Program to Support the Research, Development, and Deployment of System Operations 
Applications of Vehicle Infrastructure Integration (VII),’” Nov. 17, 2008, Transportation Pooled 
Fund Program.     
28     Lingham, Park, and Smith, “Connected Vehicle Pooled” and “United States—Counties,” 
Mapchart.net, n.d.
29     Lingham, Park, and Smith, “Research”; “Research Program to Support the Research, Devel-
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and, perhaps parochially, by the office of the Georgia Department of 
Transportation. The City of Atlanta had initially planned merely to re-
surface three miles of North Avenue and replace its traffic signals, but as 
planners secured more funding, the project developed into a test corridor 
for the latest intelligent transportation systems.30

The first phase, completed in September 2017, includes a suite of im-
provements that draw on a network of over a hundred “Internet-of-things” 
sensors along the corridor: detectors embedded in the pavement, cameras 
perched atop signals, etc. (See Figure 4). Sensor data on vehicle, pedestri-
an, and bicycle traffic enable the Surtrac system to adjust signal timing in 
real time to relieve congestion, speed emergency vehicles, and promote 
safe driving. Roadside transmitters also use the data to alert people of 
slowdowns, dangers, and signal timing via the TravelSafely smartphone 
app and cars’ on-board units. The corridor additionally includes high-
speed, public wi-fi; adaptive streetlighting; information kiosks; and solar 
trash compactors. Finally, the city is currently seeking proposals from 
auto and tech firms to operate a public, autonomous shuttle along the cor-
ridor. Overall, 25 percent fewer crashes have occurred on North Avenue 
since the improvements’ implementation.31

opment, and Deployment of System Operations Applications of Vehicle Infrastructure Integration 
(VII),” Transportation Pooled Fund Program, Oct. 6, 2017; Perfater, “Pooled Fund”; and “Connected 
Vehicle Pooled Fund Study: Program,” 3.
30     Michael Kahn, “Atlanta’s North Avenue Eyed as Driverless-car Corridor,” Curbed Atlanta, Dec. 
27, 2016; DiMassimo, interview; Doug Turnbull, “Gridlock Guy: North Avenue Could Be Key for 
Atlanta Driverless Cars,” Atlanta Journal-Constitution, Dec. 25, 2016; Ben Levine, “Atlanta’s Smart 
Corridor to Serve as ‘Living Lab’ for Smart Transportation,” Government Technology, Oct. 13, 2017; 
Padgett, “Self-driving Cars”; and DiMassimo and Lord, “North Avenue Smart Corridor,” 13.
31     DiMassimo and Lord, “North Avenue Smart Corridor,” 14, 19-21, 25; DiMassimo, interview; 
Levine, “Atlanta’s Smart Corridor”; Turnbull, “Gridlock Guy”; Padgett, “Self-driving Cars”; Atlanta, 
Georgia, “North Avenue Smart Corridor,” Renew Atlanta TSPLOST, 2017; and DiMassimo and Lord, 
“City of Atlanta,” 11, 13-21, 23-29, 35.
32     DiMassimo and Lord, “North Avenue Smart Corridor,” 14.

Figure 4: Improvements Included in the North Avenue Smart Corridor32
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33     Anne Torres and Christina Cruz-Benton, “City of Atlanta Announces Milestones for Renew 
Atlanta Infrastructure Program,” City of Atlanta, Georgia, Jun. 15, 2016.
34     Ibid.; Atlanta, “North Avenue Smart Corridor”; DiMassimo, interview; Atlanta, Georgia, 
“About,” Renew Atlanta TSPLOST, 2017; Everett Catts, “At Two-year Mark, Renew Atlanta Quietly 
Making Progress,” Northside Neighbor, Mar. 9, 2017; “Renew Atlanta 2015 Infrastructure Bond: 
Frequently Asked Questions,” City of Atlanta, Georgia, n.d.; and Mayor’s Blue Ribbon Commission 
on Waste and Efficiency in Government, “Final Report,” Jun. 10, 2014, Renew Atlanta TSPLOST, 6-8.
35     “2015 Infrastructure Vote,” c. 2015, Renew Atlanta TSPLOST, 8-9; Catts, “At Two-year Mark”; 
DiMassimo, interview; Greg Bluestein, “What You Need to Know about Georgia’s New Transporta-
tion Bill,” Politically Georgia, May 4, 2015; DiMassimo and Lord, “City of Atlanta,” 2; and Atlanta, 
“About.”

Renew Atlanta, a municipal bond, funded the first phase of the corri-
dor. A voter referendum in March 2015—passed with over 85 percent of 
the vote—authorized the City of Atlanta to issue $252 million in gener-
al-obligation infrastructure bonds. While Atlanta has pledged property 
tax revenue as the ultimate security behind the bonds, it actually intends 
to repay them through cost savings elsewhere. Unlike similar bond mea-
sures in other places, the city did not raise tax rates to pay the debt. In-
stead, a “Blue Ribbon Commission on Waste and Efficiency” identified 
$20 million in annual savings and revenue, like asset sales, increased fines 
and fees, a partial hiring freeze, and other internal reforms. “The City will 
repay the bonds…with no impact on taxpayers,” bragged a 2016 press re-
lease.33 While these patchwork sources may prove less secure than actual 
tax revenue, they offered a powerful selling point to the electorate.34

Just under three-quarters of Renew Atlanta’s $252 million in bonds 
are funding transportation investments; the rest will construct public 
facilities. To date, Renew Atlanta’s projects have leveraged over $100 
million in other public money, especially from a state gas tax increase 
and local development fees. Between the bonds themselves and leveraged 
funds, intelligent transportation systems and other traffic signal programs  
will receive $52 million. On top of this, the city also passed a local sales 
tax in 2016, which planners will use to build future ITS corridors across 
the city.35

However, the city built the North Avenue Smart Corridor itself with 
Renew Atlanta bond money alone—without state, federal, or private 
matches. Faye DiMassimo, Renew Atlanta’s general manager, cited the 
fast-evolving nature of the project and the relative stinginess of current 
federal funding as reasons. USDOT in fact rejected a grant application for 
the corridor; its small size, at only $3 million, may have proved a disad-
vantage against bigger ventures vying for national transportation dollars. 
Moreover, no private investment nor monetary partnerships went into the 
project. In fairness, the corridor did receive technical support and public-
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ity—though no actual money—from winning the Safer Roads Challenge, 
a worldwide contest put on by a coalition of businesses including IBM, 
General Motors, and AT&T. Still, DiMassimo said her team did not con-
sider the idea of direct private funding, even though firms have expressed 
great interest so far in working with the corridor’s data and applying for 
the autonomous shuttle contract.36

To some degree, funding the corridor solely publicly makes sense. 
The project provides a host of safety and mobility improvements to nor-
mal cars alone. People can use the corridor’s app to detour around crash-
es, and cars of any age have smoother trips thanks to the adaptive signal 
timing. Nevertheless, DiMassimo and the City of Atlanta built the corri-
dor with autonomous vehicles in mind. In press interviews, DiMassimo 
has sold the corridor as a laboratory for self-driving cars. The wealth of 
publicly available data from the projects’ sensors can greatly enhance 
the efficiency of autonomous driving and model what streets may look 
like in the future. With over a dozen bids to operate the corridor’s auton-
omous shuttle, private investors have already demonstrated their inter-
est in North Avenue. Instead of building a test track themselves, vehicle 
manufacturers will be able to use North Avenue to improve their own 
marketable technology free of charge—or, for the winning shuttle bid-
der, be paid to do so. Perhaps Atlanta leaders see benefit in subsidizing 
private autonomous vehicle technologies. But whether worthy or not, the 
implicit subsidy has not merited mention in the planning and discussion 
of the corridor.37

Rather, the corridor’s funding perhaps represents the tail wagging the 
dog. Planners developed the smart corridor concept only after the Renew 
Atlanta bond passed; they did not include it in the initial funding plan nor 
use it as a selling point during the election. After the city began receiving 
its influx of bond money, local planners created a small yet innovative 
project on which to spend their newfound bounty. The same causality 
may play out nationwide.38 Besides a few new revenue streams (like AV 
mileage taxes, described below), planners will instead gradually repur-
pose existing sources, first on small demonstration projects and then on 
larger-scale ITS implementation.

36     DiMassimo, interview; Turnbull, “Gridlock Guy”; DiMassimo and Lord, “City of Atlanta,” 22; 
DiMassimo and Lord, “North Avenue Smart Corridor,” 3, 15; “About: Members,” Together for Safer 
Roads, 2018; and Levine, “Atlanta’s Smart Corridor.”
37     DiMassimo, interview; Kahn, “Atlanta’s North Avenue”; Turnbull, “Gridlock Guy”; Levine, 
“Atlanta’s Smart Corridor”; Jeff Martin, “Atlanta, Other Cities Eye Test Tracks for Self-driving 
Cars,” Phys.org, Feb. 20, 2017; and Padgett, “Self-driving Cars.”
38     DiMassimo, interview.
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As Simple as “Do, Re, Mi,” “AV Fee,” “1-2-3”?: AV Taxes
As the North Avenue Smart Corridor and the federal ITS Program 

exemplify, most ITS funding comes from traditional, public sources 
without private contributions. None of the models described above have 
secured a permanent, obligatory funding stream for smart infrastructure 
funded by the very vehicles that most benefit therefrom. However, within 
the past two years, a few states have proposed or enacted new taxes on 
driving autonomous vehicles.39 As direct user charges, these fees offer 
many advantages over other financing mechanisms. While passing them 
has involved a number of political trade-offs, they represent a major fu-
ture funding source for smart infrastructure.

Much of the scholarly work and popular press on autonomous vehicle 
taxes conflates them and their motivation with electric car fees.40 Repre-
sentative of this trend, a 2015 op-ed in Forbes states that “self-driving 
cars are likely to get much better fuel economy, which will result in dwin-
dling gas tax revenues.”41 Nothing about autonomy, though, necessitates 
cleaner cars, and vice versa. While electric vehicle fees may fall more on 
driverless cars than traditional ones by happenstance, they fail to address 
the unrelated issue of funding smart infrastructure.

The Eno Center for Transportation and former Secretary of Transpor-
tation Mary Peters have offered a direct solution: a federal 1¢ per mile 
fee on fully autonomous driving. Unlike most of the funding strategies 
described above, their plan embodies the “user pays/user benefits” prin-
ciple. Under their model, autonomous vehicles would track their driving 
using any of the proposed vehicle-miles traveled (VMT) fee systems that 
states and think tanks are developing. More so than standard cars, AVs 
already contain the geographic sensing and reporting technologies need-
ed for effective VMT charging. Only autonomously driven miles would 
count; the meter would stop if a human took the wheel. The tax could 
track with inflation and vary by vehicle type, but the Center and Peters 

39     Stephen Edelstein, “Some U.S. States Consider Taxing Self-Driving Cars to Raise Cash,” The 
Drive, Aug. 21, 2017; Ryan Gallagher, “Autonomous Vehicle Taxes May Arrive Before the Cars Do,” 
DMV.ORG, Sept. 13, 2017; and Keith Laing, “Cash-strapped States Eye Self-driving Car Taxes,” 
Detroit News, Aug. 21, 2017.
40     Edelstein, “Some U.S. States”; Laing, “Cash-strapped States”; Matthew Raifman, “How Elec-
tric Vehicles and Autonomous Vehicles Are Destroying Our Roads, and Why Cities and States Will 
Have the Solution,” GovEx, Nov. 1, 2016; and Jim Gorzelany, “Why Self-Driving Cars Will Raise 
Your Taxes,” Forbes, Jul. 15, 2015.
41     Gorzelany, “Why Self-Driving Cars.”

user fees to fund smart infrastructure
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propose 1¢ per mile as an initial rate low enough not to dissuade techno-
logical development. They suggest that the federal government levy the 
fee on manufacturers, not car-owners themselves. While firms will like-
ly pass along the price to consumers anyways, charging manufacturers 
makes sense for two reasons. First, just as the gas tax costs only about 
one percent of its revenue to collect because governments levy it on just 
a few fuel distributors, an AV fee would become cheaper to administer 
if imposed on as few parties as possible. Second, at least symbolically, 
charging car companies publicly highlights their responsibility for infra-
structure funding. Finally, the Center recommends designating fee reve-
nue for a federal smart infrastructure grant. The Center estimates $318.6 
million in annual revenue if one percent of driving is autonomous.42

Congress has not considered the proposal, but states like Tennessee 
have moved forward with their own autonomous vehicle taxes. In 2016, 
the Tennessee General Assembly passed S.B. 1561, which legalized au-
tonomous vehicles on state roads, codified definitions of autonomy, es-
tablished a certification system, and imposed a per-mile tax. Two-axle 
self-driving cars face a 1¢ per mile fee; vehicles with more axles owe 2.6¢ 
per mile (presumably due to their greater wear on roads). The bill tasks 
three state departments with formulating the details of tax collection, 
which, as far as I can determine, they have not yet promulgated. Unlike 
in the Eno Center’s proposal, Tennessee will not earmark its tax revenue 
specifically for AV infrastructure. The state will send ten percent to its 
general fund, return ten percent to municipalities, and dedicate the rest 
to various transportation funds. The bill’s main sponsor, Senator Mark 
Green, told the Transportation and Safety Committee that smart corri-
dors are not a state priority, though his press statements imply that the tax 
revenue will at least fund the new AV certification program.43

A conservative state like Tennessee may seem an unlikely pioneer for 
a new tax. But in the Republican-dominated legislature, the bill passed 
30-0 in the State Senate and 91-1 in the State House. While the Senate’s 

42     Paul Lewis, Gregory Rogers, and Stanford Turner, “Beyond Speculation: Automated Vehicles 
and Public Policy,” May 2017, Building America’s Future Educational Fund, 18-9; Mary Peters, 
“Self-driving Cars Should Help Pay to Pave the Way for the Future,” The Hill, Jun. 2, 2017; Daryl S. 
Fleming et al., “Dispelling the Myths: Toll and Fuel Tax Collection Costs in the Twenty-first Cen-
tury” (Policy Study 409, Reason Foundation, Los Angeles, CA, Nov. 2012), 17-8; “FAQs,” Federal 
Highway Administration, n.d.; and Manville, “Topic 4.”
43     Mike Pare, “Tennessee Could Lead in Self-driving Vehicles, Senator Says,” Times Free Press 
(Chattanooga, TN). Jan. 30, 2016; “SB 1561,” Tennessee General Assembly, Jan. 11, 2016, last 
modified May 2, 2016; Mark E. Green, “Senate Bill 1561,” Tennessee General Assembly, 2016, 6; 
“Senate Transportation and Safety Committee,” video, Tennessee General Assembly, Mar. 14, 2016; 
and Kelly Gilfillan, “Senate Passes Legislation Regulating Autonomous Vehicle Use, Tax Structure,” 
Brentwood Home Page. April 13, 2016.
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Democratic Minority Leader co-sponsored the bill, it largely passed be-
cause it garnered Republican support. Accordingly, Senator Green sold 
the bill as a pro-business, pro-innovation measure that legalized the test-
ing of self-driving cars with few regulations. Never during committee or 
floor debate did Green or anyone else mention the tax. Instead, discus-
sion centered on the bill’s clear definitions of autonomous technology, its 
unrestrictive permitting process, and its backing by the state’s growing 
auto industry. Green unabashedly announced that a key definition “was…
written by the manufacturers, and they support the amendment.”44 Given 
the confusion some senators showed in understanding AV technology, the 
industry had an upper hand in the passage of the bill. S.B. 1561 shows that 
car manufacturers and tech companies can support or even champion an 
AV tax if packaged with pro-AV legal changes.45

Other states are following Tennessee’s lead. Last year, Nevada passed 
a three-percent tax on rideshare fares on autonomous vehicles. Again, 
legislators bundled the tax with a permissive, new legal framework for 
AV operations and gained industry support. In Massachusetts—a state 
as liberal as Tennessee is conservative—legislators proposed a 2.5¢ per 
mile, inflation-indexed AV tax, with possible discounts and increases 
based on vehicle occupancy, time of day, driver income, etc. The bill 
likewise legalizes AV testing but imposes stricter regulations. It stalled, 
but its sponsors recently revived it for discussion after the deadly 2018 
Uber AV crash.46

Just as localities and states have self-funded their transportation sys-
tems more and more instead of relying on the federal government, the fu-
ture of autonomous vehicle taxes lies at the state level.47 For states, these 
fees come with many advantages. They directly charge beneficiaries—
users and manufacturers—instead of relying on broader taxes. They are 

44     Mark Green, in “Senate Session—59th Legislative Day,” video, Tennessee General Assembly, 
Apr. 13, 2016. 
45     Ibid.; “Tennessee General Assembly,” Ballotpedia, 2018; “SB 1561”; “Senate Leadership,” 
Tennessee General Assembly, n.d.; Pare, “Tennessee Could Lead”; “Senate Transportation”; and 
Washington Area New Automobile Dealers Association, “One Way to Pay for Infrastructure: Tax 
Autonomous Vehicles,” WANADA, 2018.
46     Committee on Transportation, “Assembly Bill No. 69,” 2017, Nevada Legislature, 2, 11; Mick 
Akers, “Nevada Governor Signs Autonomous Vehicle Research Legislation,” FutureStructure, Jun. 
20, 2017; Tricia Farley-Bouvier and Jason M. Lewis, “Bill H.1829: An Act to Promote the Safe Inte-
gration of Autonomous Vehicles into the Transportation System of the Commonwealth,” The 190th 
General Court of the Commonwealth of Massachusetts, Jan. 23, 2017, last updated Mar. 22, 2018; 
Andy Metzger, “Autonomous Vehicles Bills Back in Beacon Hill Spotlight,” Telegram and Gazette 
(Worchester, MA), Mar. 22, 2018; and Wakabayashi, “Self-driving Uber Car.”
47     Martin Wachs and Todd Goldman, “A Quiet Revolution in Transportation Finance,” Transpor-
tation Quarterly 57, no.1 (Winter 2003): 19-32.
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conclusion

Smart cities, connected infrastructure, and autonomous vehicles con-
vey an air of modernity and novelty, of a future within reach but not quite 
here yet. However, not only are they already significant parts of cities 
in America and across the globe, but they are also part of a long intel-
lectual history. As social geographers Alan Wiig and Elvin Wyly argue, 
the smart city is simply the latest step—albeit an accelerative one—in 
the politics of the “city as a growth machine.”48 Growth-machine gov-
ernance concerns itself with the commodification of real estate and the 
increase of local land and property values, above all else. In transporta-
tion and in other sectors, smart cities fuel the growth machine with both 
data and techno-optimistic messaging, breeding faith in analytics over 
deliberation. Indeed, municipalities can hardly say no to new surveil-
lance and autonomous technologies: as Wiig and Wyly write, “the logic 
[is] inescapable: what city would not want to be ‘smart’?”49 The advent of 
smart infrastructure and communication has even changed the discourse 
of what it means to be a citizen. In Britain, Simon Joss et al. found that 
a key government smart city policy document conflates “citizen” with 
“customer,” muddies the rights and responsibilities of citizenship in fa-
vor of entrepreneurship, and assumes effortless consensus through big 
data, though it does encourage popular participation in governance via 

48     Alan Wiig and Elvin Wyly, “Introduction: Thinking through the Politics of the Smart City,” 
Urban Geography 37, no. 4 (2016): 488.
49     Ibid.
50     Ibid., 485, 487-9; Buehler, “Can Public Transportation Compete,” 12; Harvey Molotch, “The 
City as a Growth Machine,” American Journal of Sociology 82, no. 2 (September 1976): 309-10; and 
Simon Joss, Matthew Cook, and Youri Dayot, “Smart Cities: Towards a New Citizenship Regime?,” 
Journal of Urban Technology 24, no. 4 (2017): 30, 33-6.

also remarkable proactive—rarely does government establish a tax for 
something that does not yet fully exist! Indeed, with essentially no cur-
rent owners of completely self-driving cars, legislators have little worry 
about constituent backlash. However, none of the three states above plan 
to dedicate AV tax revenue towards smart infrastructure, leaving open 
the question of how it will be funded. Moreover, in exchange for a small, 
new revenue stream, Tennessee and Nevada traded away significant pow-
er to regulate the safety and operations of self-driving cars. Nonetheless, 
these taxes represent a likely future for AV public finance, especially if 
they are a foot in the door to later raise rates, implement congestion pric-
ing, etc.
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technology. Worrisomely, cities may become more technocratic under the 
guise of becoming more participatory, thanks to smart cities.50

These broad socio-political concerns may seem removed from the de-
tails of funding ITS infrastructure. However, how America pays for the 
next generation of roads involves significant philosophical and political 
questions. Are autonomous vehicles and the infrastructure that support 
them going to be mere extensions of the growth machine—governance 
that takes public money and puts it toward private interest? Or can gov-
ernments make users and manufacturers of autonomous cars pay for their 
share of the disproportionate benefits they receive? Will the powerful 
draw of smart infrastructure push leaders to repurpose existing general 
revenue streams? Or will governments create new levies and dedicate 
them specifically to ITS? Finally, what role do auto and tech companies 
have in a smart city citizenship regime: what rights do they have to shape 
standards and what responsibilities do they have to contribute?

These questions involve a degree of speculation, to be sure. But as 
USDOT’s Smart City Challenge, Atlanta’s North Avenue Smart Corri-
dor, Tennessee’s AV tax, and more demonstrate, decisionmakers at all 
levels of government are grappling with them right now and coming to 
different answers. All told, traditional forms of funding still pay for much 
of the nation’s smart infrastructure, failing to abide by the “user pays/
user benefits” principle. Yet novel modes of financing have demonstrated 
that voluntary and compulsory contributions from AV users and firms 
are possible, though not without political compromises. Governments are 
far off from resolving the philosophical questions and policy issues that 
autonomous vehicles raise. Nevertheless, the most significant revolution 
in automobility since the invention of the car calls for a similar rethinking 
of infrastructure funding.
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