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Executive Summary

Fuel taxes originated in the early 1900s to addities problem of a growing roadway
system without an adequate means to fund thisreysléenese taxes created the concept of the
“user-fee,” meaning that those who use roadwaysldhmay for them. In addition, the
predictability of the tax helped plan for and grthe roadways system. However, a variety of
forces now place this system in peril.

Raising fuel taxes has become toxic politicalptising inflation to eat away at the
purchasing power of the tax. With no increaseesit®®293, the tax has lost over a third of its
purchasing power over that time. Additionally, forate Average Fuel Economy (CAFE)
standards are rising, meaning vehicles are motesflieient, which is positive in one regard, but
ultimately results in less revenue per mile drivéinally, the uncertainty of petroleum imports
and the growth of alternative fuel vehicles indecatnew funding structure is needed.

The literature covers several options to suppglaaexisting system: income taxes, sales
taxes, public-private partnerships, vehicle mitaseled (VMT) taxes, and high occupancy tolls
(HOT). Of the options, the most preferred was VM Tonjunction with HOT. Sales taxes were
also considered a viable option.

To address the preferences of transportation gs@feals and their constituents, a survey
covering these options was created. From the nsgs0 it was clear that the status quo of fuel
taxes will be difficult to overcome. Both group®ferred fuel taxes as the first option to fund
transportation over the next 30 years. VMT wasstisond option preferred by professionals,
but was only the fourth option chosen by the gdmmrhlic. Additionally, the survey
highlighted that technology and implementation éssare a hurdle that must be overcome for

VMT and HOT to be successful.



Literature Review

History of the Fuel Tax

“A national policy requiring reduction in the uskfossil fuels and a fuel-tax based
system of transportation finance are inherentlganflict” (Wachs 2006, 7). This quote
succinctly describes one of many challenges faftinding for surface transportation in the
United States. While other topics currently dorterthe political landscape, the fuel tax, which
is presently the primary funding source for roadsyay beginning its decline into insufficiency.
An alternative funding structure will be neededéplace it, but opinions vary greatly about the
proper way to fund transportation, who should @end how these funds should be collected.
The current options will be analyzed to determhnartstrengths, weaknesses, and overall
likelihood of providing a suitable replacement ineofor the fuel tax. However, before
solutions are probed, it is important to understdwedhistory of transportation funding, why fuel
taxes have been in use for so long, and the madtiad forces driving down their effectiveness.

As Martin Wachs describes in his 2006 testimonyteethe Texas Study Commission on
Transportation Finance, roadway systems were giynerealized to urban areas and built to
handle very light traffic in the early 1900s (Wad&©6, 2). As the personal automobile came
into use, the new volume of vehicles quickly steaithe abilities of local roadway systems and
demanded a response. The federal government eMgrdasisted states with funding grants to
build regional roads to connect cities, improvihg hational roadway network. Over time, the
concept of tolling motorists to pay for roads cante effect. While this development seems
unremarkable today, it created the idea that tkee aisa roadway should pay for the roadway,

also known as “user-fees,” a methodology for roadfuading that persists into the 2tentury



(Wachs 2006, 2). This topic will be explored irtadelater. While tolling is a common way to
fund roadways today, it was inefficient in its in&y. Although today’s tolling methods are
sophisticated, with electronic toll tags and auttaddoll booths and billing, tolling originally
required a massive amount of overhead, includimgtracting toll booths and paying toll
collectors, as well as the obvious requirementkéicles stop to pay tolls. Toll evasion was a
rampant problem as well, placing additional strtolling systems (Wachs 2006, 2).

In 1918, the state of Oregon discovered a new waphtinue requiring user-fees for
roadways while eschewing tolls: installing a taxusdl consumed by vehicles. Wachs notes that
because “fuel taxes cost much less to collect dnairaster than tolls, ...they soon became the
principal means of financing America’s main roai’achs 2006, 2). A 2006 report by the
Transportation Research Board (TRB) provides ahfit perspective, arguing that fuel taxes
were seen as a source of stable revenue and théeasrrelation was coincidental. The report
comments the “user fee-based highway finance syst@smot created with this efficiency
consideration in mind, but rather because it was s a stable and equitable mechanism for
raising a desired level of revenues” (The Fuel Z@@6, 40). Regardless of the original intent,
fuel taxes expanded on the paradigm shift introdumetolling by creating a system that
effectively correlated vehicle usage to tax cobectall while driving down collection costs.

In 1932, a federal gas tax of 1 cent was introd@ea Foundation, 2012). However,
unlike state fuel taxes, which were earmarkeddadrprojects, the federal gas tax was credited
to the federal government’s general fund, whergoessional lawmakers could divert this
revenue as desired and not necessarily pour itipézkhe roadway system. Ironically, during
this time federal law mandated state fuel taxepigiothat. This dichotomy was eliminated in

1956 with the advent of the Highway Trust Fund (H&Rd the introduction of the plan to build



an interstate network of roads, at which pointfdderal gas tax was 3 cents per gallon, and the
average state tax was 5.7 cents per gallon (W&ab&, 2). The creation of the HTF was the
solidification of the opinion that roadways shobkl paid for by the people who use them. All
federal fuel taxes went into the HTF, and all spegdut of the HTF went back into roadways.
By law, the fund had to maintain a positive balamseaning expenditures could not exceed
revenues. Federal and state fuel taxes have cedtito grow since this point. In 2012, the
federal fuel tax is currently at 18.4 cents wheteas remained since 1993, while the average

state rate is about 30.5 cents per gallon (Amerenoleum Institute, 2012).

Why Fuel TaxesArein Decline

Although this funding structure has been self-sidfit for over 50 years, multiple forces
have started to dismantle its effectiveness fodiing the maintenance and improvement of
roads. Fuel taxes are a flat price, not a pergenvé&fuel price, nor are they indexed to inflation
The major jumps in the federal fuel tax came in3,98m 4 cents to 9 cents, in 1990 from 9
cents to 14.1 cents, and in 1993, from 14.1 ceni8i4 cents. Although the fuel tax was a much
larger share of total fuel price in the past, axlganotes, “most legislators do not wish to incur
the wrath of their constituents by even discusgioggsible increases in the motor fuel tax rate
while the pump price of gasoline is fluctuatingween $2.50 and $3.50 per gallon” (Wachs
2006, 6). With almost 20 years since the lastease, and no change in sight, the purchasing
power of fuel taxes has waned. A 2009 report pexpor Congress notes “because it is not
adjusted for inflation, the federal gas tax haseeigmced a cumulative loss in purchasing power
of 33 percent since 1993” (Paying Our Way 2009, e exhibit below from the same report
shows that if the federal fuel tax was tied to¢bhasumer price index since 1993, it would be

27.5 cents per gallon, with the 2012 rate beingoatm30 cents per gallon. A similar analysis on



state fuel taxes shows that their purchasing pdwasrdeclined almost 20 percent in a similar
time span (Institute of Taxation and Economic Bolg012). There is a large discrepancy
between when states last raised their fuel tadh &0t states not raising it over the past 15 years

and 22 states having raised it in the past 5 yeaonservative states tend to fall into the former

EXHIBIT 2-9: FEDERAL GASOLINE TAX RATE AND LOSS IN
PURCHASING POWER
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Source: FHWA 2006 Highway Statistics, Table FE-21B, indexed using CPI-U as reported by the Bureau of Labor Statistics.

category, whereas liberal states are generallyaridtter. The general anti-tax sentiment that
currently exists, especially towards fuel taxesngots an almost unanimous response from the
literature that this method of financing is pastgtime. The National Surface Transportation
Policy and Revenue Study Commission (NSTPRC) consniartheir 2008 report titled
“Transportation for Tomorrow” that “the fuel-tax4ed revenue mechanisms probably cannot be
relied upon” (Transportation for Tomorrow 2008, Another government source, “Paying Our
Way” states, “there’s a growing recognition thatme=d to begin to move to new approaches for
financing...The pay-as-you-go user fee that we'veihgaace since 1956 is not really up to the

task” (Paying Our Way 2009, 55). While the lategport argues revenue needs could be met



within the existing financing structure without anprecedented tax increase, it recognizes this is
currently very unpopular with the general populand therefore politicians. “Paying Our Way”
comments that “at a minimum, there is great ungestabout the level of HTF funding that

could be sustained by current-law tax rates andma® sources over the next 20-30 years”
(Paying Our Way 2009, 45).

While inflation is partially to blame, Corporatesérage Fuel Economy (CAFE)
standards are also responsible for endangerinfy#héax, as described in the opening quote of
this section. CAFE standards are federal requingsrier the fuel economy of vehicle fleets
from manufacturers. When addressing how CAFE statsdwill affect fuel prices, the literature
echoes a common concern that revenue per mile meusiaintained for fuel taxes to be viable.
Simply stated, if a vehicle’s fuel efficiency inases, the amount of tax collected per gallon of
fuel has to increase. Under current standards,arat light trucks must have an average fuel
economy of 34.1 mpg by 2016, at which point theeere additional increases currently
mandated (Fuel Economy Standards 2012, 1). In,2062TRB report recommended raising
federal plus state fuel taxes 10 cents per gaito8(12 dollars) to offset these planned
standards. However, these levels are not sebiresind more stringent standards are in the
works. A 2012 report from the Congressional Budgfice (CBO) details how revenue from
fuel taxes would be affected by stricter rules.e3dnew standards would increase the fuel
economy mandate to 49.6 mpg by 2025 (Fuel Econamarydards 2012, 1). To offset this
particular increase, the study recommends an igergathe federal gasoline tax of 5 cents per
gallon (in 2012 dollars).

Although reasonable projections may need to be rfadadanning purposes, CAFE

standards moving forward will be driven by petrateprices, of which projections are difficult



at best. An article from a July 2010 issue ofltistitute of Transportation Engineers cites a U.S.
Energy Administration Report estimating $3.20 paltan in 2025 in 2012 dollars (Barker 2012,
47). The TRB created an estimate of $1.90 - $pe2@allon in 2025 in 2012 dollars (The Fuel
Tax 2006, 98). Other estimates exist, but the agyaf assumptions made in these estimates
make it difficult to accurately compare estimategwen analyze the feasibility of individual
assumptions. That being said, from a reading®fitarature it is clear there is uncertainty in
these projections. If fuel prices remain stagntg,expected demand from the public for super-
efficient vehicles will likely be mild, with driverfavoring spacious, less fuel efficient vehicles.
If for some reason petroleum imports drop precysty, and the price of fuel doubles or triples
(adjusting for inflation), the demand for efficiarghicles (and strict CAFE standards) will be
swift and aggressive. Under the first scenarieeneies will suffer without a tax increase, but
under the second, the effect could be catastrdptite HTF. Compounded with the inflationary
risk, the variability of petroleum prices and protian has many transportation professionals
seriously concerned. CAFE standards are of catlosely linked to the desire of some of the
U.S. populace to reduce the total amount of cadroitted by vehicles. However, some drivers
are looking to reduce their vehicle’s “carbon faotpy completely.

Over the past decade, the phrase “going greenéhigsed into the public’s vernacular.
While this phase is held in contempt by some andraoed by others, there nevertheless is a
clear movement to be better stewards of the enwiest. Since the transportation sector was
responsible for 23 percent of U.S. carbon dioxiakéssions in 2007, it is a prime offender
(Barker 2012, 49). When it comes to vehicles, théans decreasing or eliminating carbon
emissions through vehicles not entirely dependararointernal combustion engine.

Electric/gas hybrids are one type, such as the kelt, while other types are exclusively
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electric vehicles, such as the Nissan Leaf. Wthiecost savings through increased fuel
efficiency does not offset the higher price of theehicles, they are still a growing percentage of
total vehicles sold. A study by the UniversityGdlifornia in 2007 focuses on what drove
consumer choice when it came to fuel economy.réstengly enough, it found drivers “bought
hybrids mainly for ideological reasons, and nasawe money” (Turrentine, Kurani and Heffner
2007, 18). While it may be tempting to dismiss trability of alternative fuel vehicles in the
market based on financial factors, as the survaytgout, it must be understood “decisions
about fuel economy [are] governed more by emotibaa by analysis; more by its meaning than
by its monetary value.” To further close the ayep, federal and state governments are creating
incentives to improve the payback period for thesfgicles. Federal tax credits have been
passed into law, and as Wachs notes, “state prag@iow] hybrid vehicles carrying a single
occupant to use high-occupancy vehicle (HOV) larf@gdchs 2006, 6). Ultimately, buying a
hybrid or electric vehicle can be a social or pcdit statement, especially among those who want
their vehicle to reflect their environmental views.

This subtle shift has not gone unnoticed in thedpartation community. In a 2010
issue, thdTE Journallaments, “Shifts to more efficient vehicles antalative fuels only make
the outlook for the gasoline tax bleaker” (Barkéi2, 51). State Departments of Transportation
(DOTSs) are concerned as well. The 2006 TRB regtates that “among the foremost state
concerns ...is that energy supply, environmental ttaimds, or changes in automotive
technology will reduce fuel consumption, with reddaevenues as the consequence” (The Fuel
Tax 2006, 13). While this could be offset by newenue, “the implicit assumption behind this
fear is that fuel tax rates will not be raised eonpensate” (The Fuel Tax 2006, 13). In

conjunction with rising CAFE standards, alternatfiwrel vehicles impose more risk on the fuel
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tax, hollowing out a previously reliable revenustsyn. With a herculean effort needed to raise
this tax, especially at the federal level, thiserave stream is being attacked on multiple fronts.
One estimate is that total revenue to the HTF cplddhmet by 20 percent by 2025, a sizable
drop in such a short amount of time, which wouldibeastating to the roadway system
(Infrastructure 2010, 45).

Though the complexity of the fuel tax makes it asuaus task, some of the literature has
attempted to analyze tax shortfalls and estimaiat whanges need to be made to support the
HTF in the near future. “Paying Our Way” recomm&aa increase of 25-27 cents per gallon
just to maintain the roadway system (Paying Our \2@39, 70). This estimate does not even
include costs to improve this same system, whidhomntinue to be needed as long as the U.S.
experiences population growth and correspondinggases in vehicle miles traveled.
“Transportation for Tomorrow” recommends a rais®40 cents per gallon, phased over 5
years, with the gas tax also being indexed to gmstruction cost index, to help the tax avoid
declining purchasing power for increased raw makeosts (Transportation for Tomorrow 2006,
8). “The Fuel Tax” suggests the ideal federal glage gas tax should be $1 per gallon to
accurately reflect roadway maintenance and corgesbsts (The Fuel Tax 2006, 85). As
discussed earlier, given the hesitation of lawmskeiconsider even a 5 cent increase, these
recommendations seem unlikely to be included inl ahat has any chance of passing.

As shown by the literature, the future of the fiaad is an uncertain one due to a variety
of issues. With no index to inflation and with ingrease in the last 19 years, its purchasing
power has diminished. CAFE standards follow imnailar vein, accomplishing the goal of
reducing vehicles’ carbon emissions, but ultimatelulting in more miles traveled per fuel

revenue, increasing wear and tear on roadwayspeglécting to properly pay for this damage.
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The future projections of petroleum prices shotleliexpected stability. Based on these
projections, it appears reasonable the public’'satehfor more fuel efficient vehicles will
continue to climb, further decreasing fuel tax rewes. The bottom line is that oil is a finite
resource that will eventually have to be replac€drrently, there is not much urgency to do so,
but the manufacture and sale of alternative fublcles are on the rise. As technology improves
and becomes cheaper, these vehicles may becomecosbreffective options for a larger part of
the automobile purchasing public.

An analysis of the literature on the issues ofraigve fuel vehicles, CAFE standards,
inflation and the politics behind tax increasesvghhe fuel tax is in decline. An alternative
must be found to supplant it as it wanes. The egumence of failing to do so is a roadway
system that is dangerously underfunded, puttingrtamtenance and construction of roads in a

precarious situation, ultimately risking the easenobility in the United States.

Public Private Partnerships

Many options have been floated as a possibiliyepfacing fuels taxes, and the literature
covers many of them in great detail. One potestaltion is the increase of private-public
partnerships, also known as PPPs. These arrangem&nduce “innovative finance techniques
that allow infrastructure projects to move forwarkile keeping taxes low” (Buxbaum 2007, 1).
The driving force behind these partnerships isdka that the private sector, in its quest for a
profit, can creatively find more efficient waysdperate roadways than its public counterpart. A
theme throughout much of the literature is thatqde equity is a substantial untapped resource
that could fund transportation. “Transportation Tomorrow” comments, “public-private
partnerships, can serve as a means of attractoligadhl private investment to the surface

transportation system” (Transportation for Tomor2006, 8).
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A PPP is a very broad definition that can cover ygifferent types of relationships
between the public entities that own roadway “aSsatd their private partners (also known as
concessionaires). These agreements usually inslutde or all of the parts of the following
structure: design-build-finance-operate-maintdima design-build project, such as the kclCON
bridge project, which rebuilt a bridge over the 84iari River in Kansas City and was completed
in 2011, a contractor teamed with one or seversibdefirms, who then submitted a proposal to
the “owner” (typically the government agency in eof the roadway). The owner then
selected the project team based on the best proposthis example, while the Missouri
Department of Transportation (the owner) had aofigioals to accomplish, the project teams
were given more latitude to creatively meet thas&lgywithin a set budget. This approach
differs from the traditional design-bid-build pr@se In this scenario, the owner hires a design
firm, who creates design plans based on the owdesses for the project. The owner then
submits the design to contractors for bids, withlttw bid usually winning the work for
gualified bidders. The design firm and contractioly communicate through an intermediary,
the owner, in design-bid-build. In design-buildmamunication between the designer and
contractor is critical, and occurs very frequentiyhile design-bid-build asks, “how much will
you charge me to build this?”, design-build ask&w much can you build me within this
budget?”

Another type of PPP focuses more on the financeradion, and maintenance of
roadways. In this case, the private partner pagpublic partner a large upfront fee, either
directly, or as a benefit to taxpayers by buildangew roadway or upgrading an existing one. In
return for this service, the public partner hagyhtrto collect on their investment, usually in the

form of tolling or some other revenue collectiopayover a period of time. After the terms of
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the lease have ended, the asset returns to thie pabiner. The private entity may be
responsible for maintenance of the roadway, oraepending on the terms of the contract. One
of the first PPPs was the “SR-91 Express Lane’gatan California, in which private funds
built a 10-mile private road with express lane$ie Tnvestor recovered their equity through
variable time of day pricing (congestion pricing)topic which will be discussed in more detail
later. Leasing toll roads came onto the scen®@2when the Chicago Skyway was leased to
private investors for 99 years for $1.8 billion ¢@aum 2007, 1). Shortly afterwards, Indiana
leased its toll road that connected to the Chicgiggway for $3.8 billion, allowing it to fully

fund its long-term transportation plan (Buxbaum20D). As one piece of the literature
comments on this controversial issue, “many obserailed this as the long-awaited silver
bullet to solve chronic shortfalls in transportatioinding,” while others “decried (it) as a short
sighted sale of American infrastructure” (Buxbaud@?2, 1).

After an examination of the literature, it is cl&#?Ps have had mixed results. In a
January 2012 CBO report, the SR-91 Express Larmgeqgbiis described as the most financially
successful. Projected revenues were initiallyized| but the project contract also had a “non-
compete” clause with the public partner, the Oradganty Transportation Authority (OCTA).
As congestion skyrocketed in California, the Trarsgtion Authority wanted to build more
lanes to accommodate growing volumes of traffibisTupset the concessionaire, as their tolled
lanes would have difficulty competing against fole lanes. The ultimate outcome was that the
OCTA bought back the express lanes from the pripattner so they could add capacity of the
roadway. The private partner sold the road foh ®illion profit (inflation-adjusted dollars),
not including the toll cash flows it received byeogting the lanes from 1995 to 2003 (CBO

PPPs 2012, 15). While this project is considersdaaess, others have not fared as well. The
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South Bay Expressway in San Diego and Camino CaBipass lanes in Texas were also
built in a PPP relationship. When actual traffedumes (and toll collections) were only 50
percent of expected volumes, these projects rapiibgrienced financial strain, ultimately
forcing the companies behind them into bankrup@B@ PPPs 2012, 15). As a result of these
and similar projects, no roads have been builtwsietly with private funds in the United States
since 2002.

While trumpeting the benefits of PPPs, the litematalso tempers any expectations these
could be a far-reaching solution for funding prob$e “PPPs are only part of the solution and
cannot overcome systematic underinvestment instrinature...(and) not all projects are good
candidates for a PPP,” notes one industry jouBalléy-Campbell 2011, 8). In contrast to
shorter blurbs that highlight the wonders PPPspeaiform, many larger studies correctly point
out private equity is not a “new” revenue sourgéis funding structure is most similar to
bonding, where government entities receive a largeunt of money in the present to tackle one
or several projects, and then service the bondaledta period of time. Of course this
ultimately results in a project costing more thiawould have without debt due to interest
payments on the bonds. “The Fuel Tax” cautions PBtisuld be viewed as a financing
mechanism, not a new source of revenue” (The FaelZD06, 67). A January 2012 CBO report
succinctly echoes this sentiment: “private finagawill increase the availability of funds for
highway construction only in cases in which statekocalities have chosen to restrict their
spending by imposing legal constraints or budgdtarys on themselves.” In cases where a
government entity cannot or will not bring a taxrease before voters, the novel structure of

PPPs may allow for what is effectively a tax insgavhile avoiding funding roadblocks that
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may currently be in place. It was also noted fitatate investors may have an easier time
increasing tolls as “market pricing,” an argumesdrsely heard from government entities.
While the literature clearly favors the use of PRP3oes so less than some groups
outside the transportation funding industry whd@rémited government, and view PPPs as a
means to bring that philosophy into the building amaintenance of roads. However, the
literature points out that, “Because the Unitede&tdighway system has most recently been a
public enterprise, people instinctively reject ithea of the private sector profiting from a toll
road” (Buxbaum 2007, 1). With the trepidation lod$e who view the private sector with
suspicion and the inevitable discussions in thdipglector on what constitutes a “reasonable
profit” from tolling, it seems unlikely to point torivate investors pouring money into roadways
in the near future. Given this stalemate, statefaderal governments may start to issue tax
incentives and loan guarantees to encourage plivagéstment in the future. However, just like
bonds, taxpayers ultimately bear the risk (and)dosthese incentives and guarantees. Overall,

PPPs will not play the central role in funding Bpartation in the future.

Sales and Income Taxes

As discussed earlier, many transportation profesdsofavor the current financing
structure of a fuel tax because it follows the fuysays” principle: Those who use roadways
should pay for them. However, for a variety ofs@as much of the literature has discussed
moving away from user-pays toward a broader fimampstructure, such as a federal or state sales
tax, or even earmarking income taxes for transpiortaise. The income tax approach, or
“ability to pay” is especially favored among thasko view the current systems as regressive,
requiring those with small and moderate incomgsalpas much for roadways as those with

larger incomes (assuming the amount of fuel pumthas similar). This approach to fuel taxes
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would closely mirror the current income tax sysiarthe United States, where those with higher
incomes pay a larger proportion of their incomsupport public services (Evolving
Transportation Finance 2011, 41). While those Wwigher incomes tend to own more vehicles
and drive more miles, therefore paying a greataresmto the HTF, many still view this

disparity as inadequate. Using income taxes td ftemsportation does have a precedent. Since
the HTF’'s expenses have eclipsed its revenues 2D@® and federal law requires the fund to
maintain a positive balance, Congress has beesféraimg funds from the federal treasury, a
treasury largely funded by income taxes. Those wéawot a disproportionate amount of roadway
funding to come from those who pay larger amouhtsame tax describe these transfers as “a
paradigm shift and a great opportunity” (Freemak@ 11).

A portion of the literature also favors utilizingles taxes to fund transportation. While
the sales tax provides a large tax base simildreaancome tax, it has a more “regressive”
nature, charging the same percentage across athimtevels. In the Missouri Department of
Transportation’s “Financial Snapshot,” possible@ases in sales taxes for transportation
funding are prominently examined (MoDOT 2011, 8his snapshot details one of the main
drivers of a sales tax approach for transportdtioding, in that a small increase in state income
tax (or the creation of a federal income tax) ygeddarge amount of revenue when compared to
a large fuel tax increase. For instance, in Migs®0.25% increase in general sales tax would
result in around $146M of revenue, while a 3.5 sdunél tax increase would result in $140M in
revenue (MoDOT 2011, 14-15). Wachs comments,“thlaile the annual tax paid by
households might be the same between these tamab iscreases to a frequently paid tax has
proven much more palatable politically” (Wachs 2006). Voters also like taxes they can

control to some degree. While fuel taxes neves taceferendum, sales taxes generally require
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local approval and have finite lives (Wachs 20, IThese taxes may be passed with the
promise of the construction of certain projectdwiite revenues. While involving taxpayers in
project discussions is important and useful foedwatning preferences, others question sales
taxes on this very basis. A fine line must be wdlbetween involving the public in decision
making and removing the authority to allocatingorgses from professionals. For example, a
sales tax supporting a slew of new and aesthetipldasing roadways would be more likely to
pass a referendum than one promising the maintenafnexisting roadways through pavement
repair and overlays. While transportation prof@sals recognize the need for maintenance,
flashy projects are a much easier public sell.sHpproach may not efficiently apply the limited
resources available to the projects that need threegnthe most.

Most of the literature supports the user pays flacunderscoring paying more for
driving more creates some level of efficiency ia tharket of transportation. “Transportation
for Tomorrow” voices strong support for “the priplg of user financing that has been at the core
of the nation’s transportation funding system falf la century” (Transportation for Tomorrow
2006, 7). In its analysis of various funding opgp“Paying Our Way” paints a sales tax as a
very weak option precisely because it moves away fuser pays, with little regard for the
amount of revenues that could be raised or theiggaviiew of sales taxes. It argues that by
removing this relationship, the incentive to redtthe amount of miles traveled will diminish,
increasing congestion and leading to an inefficreatlway system. Wachs refutes this point by
looking at the origin of the user-pays principlgiag “that in 1920 only ten to fifteen percent of
all citizens were highway users, while in 2005 adtr@veryone is a transportation system user.
If nearly all citizens are system users, some atlgatit is no longer as useful as it once was to

distinguish between user fees and general feesti¢/a006, 16).
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While advocating the economic benefits and efficies that come with user pays, the
literature fails to adequately address the facttrpoblic services are not funded by user fees, but
rather through general revenues such as incomeadesi tax. Contrary to those comments cited
in the literature, there seems to be little congsr@nong economists that other public systems
outside transportation are creating economic icefficies. Rather, opinions seem to fall along
ideological lines. Given the varying opinions @tes taxes, they at least must be considered as
a potential solution to long-term transportationding woes. This would not be a radical shift,
as six states already use general sales taxesddransportation, while many others employ a
sales tax on fuel in addition to a per gallon fiagl (Paying Our Way 2009, 120). Broadening
the sales tax on fuel to a general sales tax nagyweéll with the public, as it would be a smaller,

more frequent tax, which the literature tends tamihds easier to sell to the public.

VehiclesMiles Traveled Taxes and High Occupancy Tolls

A final funding option appearing frequently thrdnogit the literature is referred to as
vehicles miles traveled (VMT) and is closely linkedh high-occupancy tolls (HOT). A VMT
tax would essentially charge vehicles per mileamivsimilar to the fuel tax, but more precisely
linked miles driven to mileage charges. HoweverMir tax would avoid the issues with
alternative fuels and fuel-efficiency standards tieve the created the need for a new system in
the first place. A High Occupancy Toll systempatsown as congestion pricing, has a fairly
broad definition and applicable situations, butasy popular within industry professionals. A
2007 University of California report stipulatest 8 almost universally acknowledged among
transportation planners that congestion pricinfpésbest way, and perhaps the only way, to
significantly reduce urban traffic congestion” (i§ifManville, and Shoup 2007, 2). This theory

is based on supply and demand. With rare exceqptiging the U.S. roadway system costs the
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same, whether you are driving during rush hougtd&@ a.m. in the morning. Since roads are in
much higher demand during certain periods of the davers should theoretically pay more for
roads during these times. Though more fuel mayupeed sitting in congestion, this extra cost
does not adequately make up the demand gap. Gargpscing allows for one or more lanes
of a roadway to charge motorists higher fees ducertpin times of the day. While a pricing
scheme for these systems can be very complexetiergl idea is to set a price high enough that
it will fund maintenance and construction of thadway system and encourage those who are
able to seek other routes during peak hours oisadpmmuting hours. This system would
require a significant investment in new technolafpng HOT roadways, with devices able to
measure when and where vehicles entered and ekgesystem, in order to provide proper
billing.

VMT receives much praise from the literature aalaws for the continuation of the
user-fee paradigm while avoiding the political @i of raising fuel taxes. “Paying Our Way”
highlights how a well-priced VMT tax could fulfittansportation funding needs, while closely
relating vehicle use to taxes paid (Paying Our \BRQ9, 7). “The Fuel Tax” has praise for both
VMT and HOT pricing, saying, “Road use metering [H@nd mileage charging [VMT] appear
to be the most promising approach...within a compnsive fee scheme that will generate
revenue to cover the cost of an efficient highweggpam in a fair and practical manner” (The
Fuel Tax 2006, 191). A third article comments “thest promising alternative revenue measure
appears to be a vehicle miles traveled (VMT) feeyiled that substantial privacy and
collection costs can be addressed” (Transportétiomomorrow 2007, 8).

While congestion pricing and mileage charging slpoemise, the previous quote

highlights a few of their pitfalls, the upmost ohieh is privacy. While fuel taxes are collected
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from fuel manufacturers before being sold to distiors, there is no feasible way to tax vehicle
manufacturers for a VMT fee. Since a tax at the@®is not possible, VMT taxes would need
to be collected in another manner. State and &dewvernments would need some way of
knowing how many miles a commuter traveled sinegr tlast payment, and in the case of
congestion pricing, where and when those miles wawen. This creates a myriad of privacy
concerns and is a high hurdle for VMT to clear.eikwith a large percentage of the population
posting private details of their lives on socialdiae there seems to be a reaction against sharing
private information if a state or federal governtisrcollecting data for use. It will be a
difficult challenge to convince drivers to allowrse sort of technology to relay how much, when
and where they have recently driven to a governraetity. An example from thieos Angeles
Timesillustrates why great strides in communication eegkarch are still needed, as it suggests
miles traveled could be collected by “tracking @eg send[ing] a signal to a GPS satellite
following the car” (Wachs 2006, 11). If the pubdi¢ears about privacy are to be assuaged,
better communication and private collection methwdisbe necessary.

In 2006, the state of Oregon instituted a VMT pobjto determine the pros and cons of
this type of pricing (Evolving Transportation Fire@n2011, 47).The state retrofitted a number
of gas stations and volunteer vehicles with eledtrequipment that broadcasted and received
odometer data from vehicles. The project was aesgcand determined VMT pricing and
collection was both a feasible way to collect raxeeand could provide a reasonable level of
privacy. However, their results also indicated ¢hisra trade-off between privacy and dispute
resolution. Databases can be built to read tratetnmileage data, to bill based on that data,
and then discard the transmitted information witrsiaring it permanently. However, if

someone is billed incorrectly, it may be diffictdtprove so without a database of collected
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information. This remains the major obstacle to ¥Mnd a large public relations effort in
addition to powerful database security featureslvalnecessary to convince the public a level of
privacy can be maintained with the switch to VMT.

Interestingly enough, fuel efficiency standardse of the forces driving the gas tax out
of existence, are also a barrier to a VMT tax. |Farees encourage some level of efficiency,
since vehicles with low miles per gallon (mpg) bugre gallons of gas per mile driven than
vehicles with high mpg, and therefore pay more té@kis would not happen under a typical
VMT tax, as a large SUV would pay the same amoentple traveled as a subcompact. This
would obviously remove a piece of the incentivptochase a fuel-efficient vehicle, although
the total amount of fuel purchased per mile woultitse larger for a less efficient vehicle. This
shift would not be a positive one for those who ttarsee greenhouse gasses reduced, even
within the boundaries of CAFE standards. CalifarAssemblywoman Fran Pavely expresses
concerns about this issue and privacy when shaelngieople who drive fuel-efficient, less
polluting cars would have exactly the same tax énsdas people driving huge gas
guzzlers...Allowing the government to track Calif@ns’ movements everywhere they drive is
a totally unacceptable Big Brother type-intrusiolmvading our privacy and providing a
disincentive for people to drive clear-air vehickesuld be a terrible U-turn in public policy”
(Wachs 2006, 11).

The last major hurdle for VMT is simply that itaschange from the status quo and may
be difficult to sell to voters, particularly sinteere would be a period when a VMT and fuel tax
would both be collected, albeit in smaller amourisplementing a sales tax to fund
transportation may take some convincing, but & khown entity and more familiar to the

general public than VMT, a fairly new concept. ohaler for an effective implementation, a
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VMT system would need to be far reaching and affétiost every mode of vehicular transport.
A 2011 CBO report states “If VMT taxes were intetide maximize or even significantly
improve the efficiency of highway use, they woukkd to vary greatly by vehicle type, by time
and place of travel, or both” (CBO Highway Trusné2011, 31).

With any new concept such as VMT, a variety oéiast groups will see an opportunity
to influence policy. Since the VMT, like the gas tis regressive, there will undoubtedly be a
clamor to reduce the amount of tax paid by loweome groups, which could reduce the
effectiveness of congestion pricing. HOT lanesehalgéo come under fire as “Lexus Lanes,”
with visions of the rich flying by in unrestrictéahes and the poor mired in congestion. A
proper VMT and HOT pricing scheme would also purishvy vehicles such as semi-tractors.
A 2011 TRB report notes “incremental damage impdsettucks on highways is not reflected
in the current taxes on truck ownership and use; r@sult, “there are wide disparities in the
degree to which different types of trucks pay thstof highway damage that is associated with
their use” (Evolving Transportation Finance 2011). Put simply, one 10-ton truck does much
more damage to the roadway than ten 1-ton vehide&orrect” pricing scheme addresses this
issue by raising VMT and congestion pricing scheddibr heavy vehicles, which would create
opposition from those who drive tractor-trailers.

While there are always challenges with appeasialjipte interest groups and changing
the status quo, the literature is strongly behirnléage costs and congestion pricing as the best
way to correctly price transportation costs infiltere. To do so, equity concerns for the poor,
privacy concerns, and technology matters must benexed and solved. Only then will a
comprehensive and effective plan be put in plaegadtely addressing both revenue and

congestion issues for the nation’s roadways.
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Procedure and M ethodology

VMT taxes/congestion pricing and sales taxes déglice transportation funding appear
to be the two options the literature supports ftorg-term transportation funding solution.

Many policy issues with VMT and HOT lanes must bdrassed before this option is ready for
implementation, as opposed to the sales tax, whintore of a known entity. Although the
literature clearly favors VMT/HOT, sales taxes @mved as a possible way to collect needed
revenues as the fuel tax wanes. One of the mgsirbant problems to tackle before the
implementation of a new revenue structure (esgdg@ahational one), is gaining the support of
the general public. As a result, transportatiarfggsionals must know what the public
knows/likes about the current options: What do thiey with suspicion and what are they ready
to accept? Is one option so toxic it needs todamdoned, or at least temporarily tabled? By
having this information, professionals can cleaang misconceptions, and devise a strategy to
communicate with the public.

For primary research, | created a survey consistir®8 multiple-choice questions, and
sent it out to 130 Department of Transportation {POfficials from all 50 states. These
individuals have an intimate understanding of wdratcerns their state has when it comes to
transportation funding, and what challenges nedmktaddressed to transition away from the fuel
tax. Questions in the survey focused on the kndgdeof their constituents’ views on
transportation funding. Recipients were also asked opinions on topics to confirm what was
seen in the literature. Results were analyzeddatify any regional trends. The ultimate goal
of this survey was to identify current views of tieneral public and how they coalesce with

different transportation funding options.
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Results

The survey was sentibto 130 officials, of which 36 responded, @6 response re.
About 80% of the respondents re from the Southeast or Midwest, white other responden
werespread out over the Northeast, Northwest eouthwest areas of the coun The data
confirmed much of what the literature had to say there were also somewhat contradict
responses on several questions that will be explioreetail below.The survey resultmade
clearthat a chasm remains between the view of DOT aficand their constituents, one t
mustbe bridged to adequately fund transportation mofamgard into the 2 century

Continuing on themes from the literature, DOT aéis are clearly concerneabout the
viability of fuel taxes. When asked about theigbif fuel taxes to provide a source of revel
over the next 30 years, 8Bof respondents were “extremely conce” or “very concerned’
about its prospectdlearly the same percentage also rated the needrfew revenue source

their state as “very high” or “hi¢.”

How concerned are you about the ability of fuel taxes to provide a long-
term source of revenue (30 years) for transportation funding?

Mot at all concerned
B Mildly concerned
B Moderately concerned
B Very concerned

I Extremely concern ed




The literature review covered the erosion of thgitog power of the fuel tax and the difficult
of raising it a problem that was confirmed in the sui.. AlImost 60% ofespondentto one
guestion indicated thain increase in their steor federal fuel tax was “extremely unlike,” or

“unlikely” to occur in the next five years

How likely is an increase in your state's fuel taxes, or an increase in
federal fuel taxes, in the next 5 years?

I Extremely likely
. Very likely
 Moderately likely
m Unlikely

I Extremely Unlikely

While these mswers were somewhat expected from an analysieditérature review
the preferred method of funding over 30 yearsrfangportation professionals offer
unanticipated results. The six choices \ as follows income tax, sales tax, put-private
partnerships, vehicle miles traveled tax, high peewcy tolls, and fuel tax. Respondents v
asked to rank their preferences. Surprisinglyftleétax received a plurality of votes for the
spot, with 37% of/oters preferring the fuel tax. Over 85%respondents plac the fuel tax in
one of the top 3 slots. he VMT tax followed closely behind, with 32% of estfor the top spc
and 77% of votes for one of the top three optiadgh occupancy tolls weithe next preferrec
with an average rating of 3.36 out of 6. PPPsivedea 3.5 rating, and sales taxes receiv

4.05 rating. Income taxes ha® 45 rating, and 73% of respondelistedthis option as thei
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least preferred choicelVhile a VMT tax leing near the top was consistent with the liteegtit
was curious why so many respondents showed littdéidence in the fuel tax in one questi
and yet preferred it as a 3@ar funding option in another question. A reglaralysis shed n
light on the matter, with this dichotomy extending ac#sd the 5 regions for the surve
Next, the survey focusemh the public’s view of general transportation esuWher
asked about their constituents’ views on the inguaré of transportation issues, D
professionalprovided answers thmirrored a bell curve, with 42 indicating transportatio
issues were a “medium” priorifgr their constituents. Twenty-five percesaid thy were a
“high priority,” and 1P%6 held that they were a “low prior.” This was nosurprising, a:
transportation fundingssues are currently not hot tof in the news. In another question, Dt
professionals gave mixed responses to the questiwhat strategy their constituents wol

prefer to fund transportation, as sin below:

What strategy would your constituents prefer to fund transportation?

. Local

I Regional
B Mational
B 'm not sure

Many respondd that they didn’t know, while the regave responses thaeve basically spli

between “regional” and “natior.” Since the literature outlined that a national stygtwould be
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by far the most effective strategy, it was encoumgghat the survey partially reflected this,
especially with an anti-federal government mentafitmuch of the country. It was anticipated
that there would be a split between the regiondlraational options. That being said, the 45%
“I'm not sure” response needs to be addressed.

The next section of the survey moved away froroudising the state of the fuel tax into
specific questions about whether respondents aiddbnstituents supported a user fee strategy.
This type of strategy is inclusive of fuel taxedV taxes and HOT lanes, but excludes general
sales taxes and income taxes. Since the lattemgghave no correlation of road use to amount
of tax paid, they are not considered user feedhiatmony with the literature, 94% of responses
from DOT professionals indicated they supportedcibrecept and practice of user fees to fund
transportation. However, on the next survey qoastl5% of professionals responded that they
were concerned about moving away from the userldaethought income or sales taxes were
the best option. Clearly these individuals did sugpport user fees if they thought sales or
income taxes were the best option. These respavesescontradictory and may need to be
clarified in further research.

In reference to sales taxes, the question waslatk®e public prefers to pay a small tax
many times, or a large tax a few times. Not ssmpgly, the answers were overwhelmingly in
favor of a small tax many times. While raisingisportation revenue from a general sales tax
would spread out tax collection more than with¢beent fuel tax system or with tolling, it is
unlikely that either would still be considered arfie” tax. There is likely a price point for what
is considered large. However, since a large mgjofithe public seems to prefer paying small
portions of tax, but still supports the fuel tabisiclear the $4-10 in fuel tax every time you

refuel would not be considered a large tax.
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Responses were alambiguou as to the public’sinderstanding of the user fe
concept. When asked how important it wasconstituents that different funding options co
affect various incoe levels differently, almost % of respondentsaid this was “ver
important” With another 10% sang “extremely important,” and 33%nswering “I'm not
sure.” it is clear income equityas a concer However, when asked a follow up quest
regarding the same topic, aboui% responded that the pubtlwought transportation tax
should be “equally allocated ass income levels,” while only ¥ thought “higher income
[should] pay adrger percentage.” The othe1% were unsureThese two questions seemr
indicate that while people are concerned about thamsportation taxes affect various incon
they still do nothink higher incomes should pay a larger percentdgeansportdon taxes than
those with lower incomes. This stands in contnast the “progressive” income tax syste
where households with higher incomes pay a highergmtage of taxe An interesting area
further research could be why the public prefgpgogressive income tax system, but are n

willing for transportation taxes to be spread elyuatross income leve

How important is it to your constituents that potential funding
options could affect various income levels differently?

B Extremely important
. Very important

I Inconsequential

B Unimportant

I Exiremely unimportant
B 'm not sure
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Do your constituents think a transportation tax should be equally
allocated across income levels, or should higher incomes pay a larger
percentage of transportation tax?

Equzlly allocated
I o cross income levels

Higher incomes pay &
|arger percentage

B 'm not sure

Next, the survey moved onto discusshigh occupancy tolls, which revolve arou
tolling lanes, roadways, or areas. The iquestion on this topic asked professionals if thtite
had restrictions againstlliog existing roads. Around <6 of responses indicated there w
existing restrictions against tolling, and thereeweo plans to change these restricticTwenty

percent had existg restrictions against to, but plans were in place to changese restrictions.

Does your state have restrictions against tolling existing roads?

Yes, and there are
N no plans to change
these restrictions
Yes, but there are
I plans to change
& restrictions

. No

A




The fact that 65% of respondents indicated thatesteither do not have tolls, or may allow tolls
in the future was encouraging for HOT lanes. Wthikeability to change state laws on tolling
generally goes hand in hand with improving pubkegeption of tolls, it is certainly preferable
for tolls to be legal under the status quo.

While existing laws are somewhat favorable tangll the public perception is still
negative. When asked how their constituents woeddt if roads that were currently free were
tolled, even if they paid a reduced fuel tax, 5%#%6l $heir constituents would oppose this change
forcefully, while another 35% said their constitteewould oppose this change mildly. When
combined with the first question asked about tgllithis seems to indicate that while several
states have the legal authority to toll, they arikely to do so in the immediate future due to
public perception. In fact, almost all responsgggested that constituents whose states did not
have legal tolling restrictions opposed tollinghetit forcefully or mildly.

Respondents were then asked several questiotisigeta problems with HOT lanes and
pricing explored in the literature. The first badig asked DOT professionals if drivers in their
state would prefer to reach their destination sypw@hd not pay a toll, or if they would prefer to
reach their destination quickly, and pay a tolbo#it 30% said their drivers would prefer not to
pay a toll, while 50% were not sure, and 20% waay a toll to reach their destination faster.

A later survey question addressed this issue mogetty when it asked if constituents would be

open to tolling if it decreased rush hour congestas shown in the next figure.

32



Would your constituents be open to tolls on roadways if they helped
decrease rush hour congestion?

I Yes
. No
BN 'm not sure

The responses suggesthdre were almost twice as many drivers who woalg gtoll if it
decreased rush hour congestion, as opposed towlmswould not. This contrasted wthe
previous guestiomdicating thadrivers preferred to not pay a toll and reach tbestinaion
more slowly. This juxtaposition could be addresse further research.

Another concern of the literature regarding HOTekais thathey would be viewed ¢
“Lexus Lanes, only accessible to those with means to pay aradgxil. While the benefits ¢
effective road pricing were explained earlier, snievey showed thesconcerns are a realit
Over two thirdsof respondents said their constituents would hawneerns tat tolled lanes wer
only accessible to wealthy driveunder a HOT pricing scheme.sAhe literature discuss, the
main benefiof HOT pricing is itprovides a more accurate way to price road cosisgla
supply and demand model.sAlrivers spreatheir trips to otheroutes and times, congesti
and travel times are reduced on major roadwaydortimately,survey results see to indicate
driverswould rather “spend” time in congeon thanspend money on tolling. Along wi

concerns about the eity of tolled lanes, and the inherent difficultiescorrectly setting roa
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prices as explored in the literatt HOT pricing still has ginificant hurdles to overcome, bc
within the industry and amoribe general public. For this to be a viable rnal transportatiol
strategy, an enormous amount of time and effoftiveineedeto communicatwith the public,
and other entities about the benefits of HOT pgt

Finally, the survey covered VMT taxes. Since tipsion would require mileage (a
possibly locales) to be collected on a regular basisacy concerns are at the forefront of 1
funding strategy. First, respondents were askeid ¥ews on this issue. As shown belc
almost all answers indicated privacy was a seraomgern, but majority ofrespondentstill
thought the benefits of VMT outweighed these coms. Few professionals thought privacy v
not a significant issueWhen asked what their constituents thoughtrespondentindicated a
greater concern for privacy. Cr 50% of answers indicated that constituemse “very
concerned” or “exemely concerned” about this iss The survey did not overwhelming
reject VMT, which is a positive, but collection rmetls to ensure as much privacy as pos:

will still need to be developed, and explainedn® public.

Do you think privacy concerns are a barrier to implementing a vehicle
miles traveled tax, assuming vehicle use must tracked and reperted?

I is too large to implement
this revenue tactic

Yes, but the benefits

L outweigh the concerns

Na, privacy concerns are
I not asignificant barrier
1o this revenue ta...




How concerned are your constituents about privacy regarding a
vehicle miles traveled tax?

B Extremely concerned
B Very concerned

BN Somewhat concerned
B |ndifferent

B 'm not sure

Respondents also were asked to address techndlagt@ampementation issues wi
VMT, as discussed in the literaturOver 60%of respondents thought the needed techna
did not exist yet, or it would b®c difficult to implement in vehicles, or botilhe opposing
responses thought aWT tax would be feasiblcurrently, both from an implementation al
technological perspective. While there was a aleajority here, it was surprisirhow large the
minority was. It was expected that there wouldrme of consensus on this question. Thiy
indicate differing view® on what constitutes technological readir This particular issue has
significant amount of depth and quite a bit of ezsh could be done comparing exist
technological options with “ideal” chnology for implementing VMT These options could |
presented to transportation officials to reveateater depth to their views on technology ¢

relates to this subject.
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Do you think transitiening vehicles to include recording and
communicating equipment is a barrier to implementing a vehicle miles
traveled tax?

Yes, because it will take
I too long to retrofit
existing vehicles and ..

doesn't exist yet
m AEB
Mo, installing new

B hardware is feasible, and
the technology exists

Another wrinkle in thidiscussioris generationaviews on privacy. Younge
generations seem willing and eager to share tieidétails on social mediawhatthey are
doing, where they are doing &nd who with. It stands to reason ths younger generatior
supplant older ones, the privacy ber for VMT taxes may come down gradually and ge
Since a new funding strategy probably will not leeded for a minimum of -15 years, i
generational shift could have real impacts on #asibility of this type of fundin Further
research could hglidentify trends in this area, including a targatewhen amajority of the
general public may be willing to overlook privasgues with VMT.

The final question asked respondeto speculate abotiteir constituen’ preferred
method to fund transpiation over the next 30 years. As seen belowfubktax was thi

overwhelming first choice.
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Rank your constituents' preferred method to fund transportation over the next 30
years, with 1 being the most preferred option.

. .

. 5

. 4

. 2

- l )
I .

L

Ganeral sales tax Vehicle miles Fuel tax
traveled tax

Income tax Public-Private High secupancy tolls
parnarships

While not surprising, given the results exploredierin the survey, it nevertheless sts the
power of the status quo. PPRere thesecond preferred choicélthough the literature revie!
explained why PPPs are not a revenue sobut rather dunding mechanism, they we
included asn option because some still incorrectly view t asa new source of revenue. C
positive that can be kan from this result it that communicat with the public abou
transportation issuegorks. PPPs have been at the forefront of tratapon funding
discussions for some time. While certainly disedsamong professionals, information ak
PPPs hasajten out to the public as well. From the sunit is clear the public has responc
positively to this informationBehind PPPs were VMT and HOT, with sales and inctares

coming in as the least favorable options. As aaltil information contints to be disseminate
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to the general public about the varief funding options available, it sxpectecthat VMT and
HOT pricing structures would have a better showi

As shown below, when comparing the preferencesaiepsionals and laymen, thein
contrasting items were PPPs and VMT. DOT officedem to have a better understanding
PPPs are a funding mechanism, and therefore rahketdas thfourth option, while the publit
ranked them secondProfessionals also ranked VAsecond, just&hind the fuel taxwhile the

public ranked VMT fourth.

Rank your preferred method to fund transportation over the next 30 years, with
1 being the most preferred method.

40
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Sales tax Vehicle miles Fuel Tax
traveled tax
Incoma tax Publc-Prvate High ocoupancy tolls

parnarships
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Summary

In the literature, a bleak picture was painteduef taxes. This outlook was echoed in the
survey of DOT professionals, with 90% of respondeither very concerned or extremely
concerned about the long-term viability of fueléaxand 83% expressing a need for a new
source of transportation funding. While the praliads of fuel taxes being raised in the near
future was higher than expected in one responsé 8e&ts still low, with 60% of states being
unlikely to raise their fuel taxes in the next fiuears. These results were analyzed based on the
region of the country in which the replies wereeiged, and there was little variance in answers,
even with a limited survey set.

Even with their concerns, a surprisingly large bemof professionals still preferred the
fuel taxes as a long-term source of transportageenue. In fact, 60% of respondents ranked
fuel taxes as their first or second choice. VMTswlze other major choice, with 50% ranking it
as the first or second choice. HOT lanes, PPREsales taxes were clustered around third
place. The public’s perceived preference for tred fax was even more pronounced, with 80%
of respondents ranking the fuel tax as the mogepe option. Compared with the opinions of
professionals, the only other major difference wspublic had a much higher opinion of PPPs,
and a lower opinion of VMT taxes slotting them las $econd and fourth preferences,
respectively. Income and sales taxes were atdtierb of the public’'s preferences.

The legality of tolling in individual states waglis around 50/50, if including states that
were planning on lifting toll restrictions. Howeyeven without legal roadblocks, almost 90%
said their constituents would oppose tolling “freeadways, even if fuel taxes were reduced to
offset tolling costs. When asked a similar questibout if drivers would pay to reach their

destination quicker or would prefer to “pay” witlone time in congestion, respondents gave
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mixed responses. Half of the respondents wersuret while a majority of the remaining
respondents suggested that drivers would prefeveestrip with no toll. In a later query,
results were favorable toward tolls, with resporiddrelieving constituents would be open to
tolling if it reduced rush hour congestion. Incoamiity issues related to HOT lanes, as
reviewed in the literature, certainly seemed ratévmsed on survey results as well.

The feasibility of income and sales taxes progdarreliable revenue source was covered
in the literature, with sales taxes garnering aate following as a potential solution. However,
both options received discouraging results fromstivey. Support for user fees was close to
unanimous, an approach both income and sales daxgste from. Two thirds of DOT officials
stated directly they did not favor income or sae®s as an approach to transportation funding.
While additional questions about income equity pated tepid support for these options, when
combined with the whole of the survey, the ansu@tbese few questions seemed to be lip
service.

VMT taxes, although not understood broadly, wer# lreown to professionals, with a
unanimous “yes” received from respondents whendgkbey were familiar with this funding
mechanism. Privacy concerns were acknowledged,ibdhe opinion of professionals, and
their opinion of their constituents. However, threup personally felt the benefits of VMT
taxes outweighed the concerns. The public’'s asdunesv was cause for concern, with two
thirds of respondents indicating a high level af@cy concerns from the data collection that
would be necessary for a VMT system to work. Fesifenals were not as confident that
technology implementation and data collection isszeuld be overcome at this time, with 60%

listing one or both of these issues as a barrieT\fMist overcome.
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Conclusion

To make a seismic shift into a new transportatiording source, it is clear more
information is needed, and more communication néetike place. The central issue at hand,
as illustrated by the survey, is a disconnect betwOT officials and the general public. While
professionals have a sense of urgency relatednsportation funding, the public either does not
understand or dismisses concerns about the fuellte@rder to harmonize these viewpoints,
education and communication between both grougdwiheeded. DOT officials should take
every opportunity to inform the public of their a@mns and outline potential solutions. By
planting these seeds before a funding chdwagto be made, there will be time to let this
information germinate, hopefully leading to a cbbaative effort between the two groups when

a change does need to be made.
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Suggestions for Future Research

The transportation funding survey covered a laground, but it showed there are plenty
of further opportunities for research in this atsath in breadth and depth of the subject. Based
on the survey results, here are some topics thad ese some more research:

* Why do transportation professionals put fuel taxegqual footing with the VMT
taxes when they have such pronounced concerns ti@uiability of fuel taxes
long term?

* Why do both professionals and the public genermallyport a user-fee approach?
This is contrary to the progressive income taxesysin the United States, where
those with higher incomes subsidize public servioeshose with lower incomes.
If the user-fee approach creates efficiencieseantansportation system, would
this same concept apply to other public servicésit, why?

* What is the price point where drivers are williogaay more for decreased travel
times as part of a HOT pricing scheme? How doesviry by road type, area of
the country, etc.?

* Regarding technology and implementation, how fdasta VMT pricing
scheme in the present? Five years from now? Ters yeam now? If not feasible,
what areas need to be addressed?

* How is social media changing the way the publievgigrivacy? How would this

affect concerns related to VMT?
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Glossary of Terms

CAFE- Corporate Average Fuel Economy
CBO- Congressional Budget Office

DOT- Department of Transportation

GPS- Global Positioning Satellite

HOT- High Occupancy Toll

HOV- High Occupancy Vehicle

HTF- Highway Trust Fund

MoDOT- Missouri Department of Transportation
MPG- Miles Per Gallon

NSTPRC- The National Surface Transportation Paicg Revenue Study Commission
PPP- Public-Private Partnership

TRB- Transportation Research Board

VMT- Vehicle Miles Traveled
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Transportation Funding Options

1. What area of the country do you work in?

Northeast

Southeast

Midwest

Northwest

Southwest

L]

I
e ]
=1

([

2. How concerned are you about the ability of fuel taxes to provide a long-term source of
revenue (30+ years) for transportation funding?

Not at all concerned

Mildly concerned

Moderately concerned

Very concerned

Extremely concerned

g
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SurveyMonkey
Response Response
Percent Count
19.4% 7
30.6% 1
27.8% 10
8.3% 3
13.9% 5
answered question 36
skipped question 0
Response Response
Percent Count
0.0% 0
56% 2
5.6% 2
30.6% 11
58.3% 21
answered question 36
skipped question 0



3. How likely is an increase in your state's fuel taxes, or an increase in federal fuel taxes, in

the next 5 years?

Extremely likely
Very likely
Moderately likely
Unlikely

Extremely Unlikely

Response
Percent

2.8%

19.4%

19.4%

36.1%

22.2%

answered question

skipped question

4. Rate the need for a new source of transportation funding in your state.

Very High

High

Medium

Low

Very Low

48

Response
Percent

50.0%

33.3%

16.7%

0.0%

0.0%

answered question

skipped question

Response
Count

13

36

Response
Count

18

12

36



5. What method(s) to fund transportation over the next 30 years has your state
considered? (Select all that apply)

Response Response

Percent Count
Income tax 0.0% 0
Sales tax | | 36.1% 13
Public-Private partnerships | 75.0% 27
Vehicle miles traveled tax | | 36.1% 13
High occupancy tolls | | 50.0% 18
Other | | 52.8% 19
answered question 36
skipped question 0
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6. Rank your preferred method to fund transportation over the next 30 years, with 1 being

the most preferred method.

Income tax

Sales tax

Public-Private partnerships

Vehicle miles traveled tax

High occupancy tolls

Fuel Tax

2.8%
M

5.6%
ey

11.1%
()

33.3%
{(12)

11.1%
()

36.1%
(13)

0.0%
©)

16.7%
(&)

19.4%
)

19.4%
)

8.3%
()

36.1%
(13)

5.6%
(2

16.7%
(®)

16.7%
(6)

25.0%
©)

22.2%
(8)

13.9%
)

50

11.1%
4

8.3%
3

22.2%
&)

11.1%
(4)

36.1%
(13)

11.1%
(4)

16.7%
(6)

38.9%
(14)

25.0%
(9)

8.3%
3)

8.3%
(3)

2.8%
M

63.9%
(23)

13.9%
()

5.6%
(2

2.8%
1

13.9%
()

0.0%
©

Rating
Average

5.31

4.00

3.47

2.50

3.64

2.08

answered question

skipped question

Response
Count

36

36

36

36

36

36

36



7. How high of a priority is transportation funding compared to other issues for your
constituents?

Response Response

Percent Count
Very high [ ] 11.1% 4
High [ 26.0% 0
Medium | 4M.7% 15
Low [ | 16.7% 6
Very low  [] 5.6% 2
I'm not sure 0.0% 0
answered question 36
skipped question 0

8. What strategy would your constituents prefer to fund transportation?

Response Response

Percent Count
Local [] 2.8% 1
Regional [ ] 22.2% 8
National [ ] 27.8% 10
I'm not sure | 47.2% 17
answered question 36
skipped question 0]
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9. Does your state have restrictions against tolling existing roads?

Yes, and there are no plans to
change these restrictions

Yes, but there are plans to change
these restrictions

No |

Response
Percent

45.7%

20.0%

34.3%

answered question

skipped question

Response
Count

16

12

35

10. How would your constituents react to paying for roads that are currently free (not

tolled), even if they paid a reduced fuel tax?

Oppose forcefully |

Oppose mildly |

Be neutral

Support mildly

Support forcefully

&

I'm not sure  [__]
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Response
Percent

54.3%

34.3%

0.0%

0.0%

2.9%

8.6%

answered question

skipped question

Response
Count

19

12

35



11. Would your constituents prefer to:

Reach their destination more

slowly, and not pay a toll

Reach their destination more

[

quickly, and pay a toll

Response
Percent

31.4%

20.0%

I'm not sure |

| 48.6%

answered question

skipped question

Response
Count

11

17

35

12. If a roadway contained both tolled lanes with no congestion, and free lanes that were

congested, would your constituents have concerns that tolled lanes were only accessible

to wealthy drivers?

Response
Percent

Yes |

68.6%

No [
f'm not sure [

8.6%

22.9%

answered question

skipped question

53

Response
Count

24

35



13. Would your constituents be open to tolls on roadways if they helped decrease rush hour

congestion?
Response
Percent
Yes | 40.0%
No [ 22 9%
I'm not sure | 37.1%

answered question

skipped question

Response
Count

14

13

35

14. How important is it to your constituents that potential funding options could affect

various income levels differently?

Response

Percent
Extremely important [ ] 9.1%
Very important | | 45.5%
Inconsequential [ ] 12.1%
Unimportant 0.0%
Extremely unimportant 0.0%
I'm not sure | | 33.3%

answered question

skipped question
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Response
Count

15

11

33



15. Do your constituents think a transportation tax should be equally allocated across
income levels, or should higher incomes pay a larger percentage of transportation tax?

Response Response

Percent Count
Equally allocated across income
| 36.4% 12
levels
Higher incomes pay a larger
° e ——— 15.2% 5
percentage
I'm not sure | | 48.5% 16
answered question 33
skipped question 3

16. Would your constituents prefer to pay a small tax many times, or a large tax a few
times?

Response Response

Percent Count
Small tax, many times | 48.5% 16
Large tax, few times 0.0% 0
I'm not sure | 51.5% 17
answered question 33
skipped question 3
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17. Do you support the user fee approach to funding transportation?

Yes

No

I'm not sure

Response
Percent

93.9%

H
H

3.0%

3.0%

answered question

skipped question

Response
Count

3

33

18. If in favor of an income tax or sales tax approach to funding transportation, are you

concerned about moving away from user fees?

I'm not concerned

I'm concerned, but | still think
income or sales taxes are the best
option.

I'm not sure

I'm not in favor of the income or
sales tax approach.

H
——
[
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Response
Percent

3.0%

15.2%

15.2%

66.7%

answered question

skipped question

Response
Count

22

33



19. Are you familiar with a vehicle miles traveled tax as a way to generate transportation
revenue?

Response Response

Percent Count
Yes | | 100.0% 33
No 0.0% 0
answered question 33
skipped question 3

20. Do you think privacy concerns are a barrier to implementing a vehicle miles traveled
tax, assuming vehicle use must tracked and reported?

Response Response

Percent Count
Yes, the privacy concern is too
large to implement this revenue | | 31.3% 10
tactic
Yes, but the benefits outweigh
I 62.5% 20
the concerns
No, privacy concerns are not a
significant barrier to this revenue [_] 6.3% 2
tactic
answered question 32
skipped question 4
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21. How concerned are your constituents about privacy regarding a vehicle miles traveled

tax?

Extremely concerned

Very concerned

Somewhat concerned

|ndifferent

I'm not sure

Response
Percent

21.9%

28.1%

25.0%

6.3%

18.8%

answered question

skipped question

Response
Count

32

22. Do you think transitioning vehicles to include recording and communicating equipment
is a barrier to implementing a vehicle miles traveled tax?

Yes, because it will take too long to
retrofit existing vehicles and design
new vehicles

Yes, because the needed
technology doesn't exist yet

A&B

No, installing new hardware is
feasible, and the technology
exists

Response
Percent

21.9%

6.3%

31.3%

40.6%

answered question

skipped question

58

Response
Count

10

13

32



23. Rank your constituents' preferred method to fund transportation over the next 30 years,

with 1 being the most preferred option.

Ratin
! 2 : ¢ 3 Averagge
e 0.0% 9.4% 3.1% 15.6% 12.5% 59.4% 509
) (3 (1) ) 4 (19) '
6.3% 18.8% 12.5% 12.5% 40.6% 9.4%
General sales tax © ®) 4 ) (13) 3 3.91
. ’ . 6.3% 31.3% 25.0% 25.0% 9.4% 31%
Public-Private partnerships 3.09
@ (10) (8) (8) &) (1
: ) 0.0% 21.9% 21.9% 31.3% 21.9% 31%
Vehicle miles traveled tax 3.63
@ (7 () (10 (7) (N
. 6.3% 15.6% 281% 9.4% 15.6% 25.0%
High occupancy tolls 3.88
@ (5 {9) (3 ) (8)
0 3.1% 9.4% 6.3% 0.0% 0.0%
Fuel tax 81.3% ° ° d e 0 1 41

(26) (N 3 2 ) @
answered question

skipped question
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Response
Count

32

32

32

32

32

32

32
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