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OST governments rely heavily on revenue
generated directly and indirectly by transportation. Everything from fuel taxes to
parking fees, traffic violation fines, value-added
taxes from vehicle purchases, subway and bus fares,
and registration and licensing charges can provide
critical revenue to maintain infrastructure, support
public transit, and more.
Yet as the future of mobility unfolds, those reliable sources of funding1 could come under increasing strain. The rising electrification of vehicles could
reduce tax receipts from diesel and gasoline. Shared
mobility services may prompt people to abandon car
ownership altogether, which would lead to declin-

ing revenue from sales taxes and licensing and
registration fees. And if autonomous vehicles take
off, traffic violations and demand for parking could
plummet. For an indication of the possible revenue
shortfall, figure 1 provides a snapshot of current
vehicle-derived revenue in the United States and
rough estimates of how it could shift by 2040.
At the same time, the need of governments
globally for transportation funding has rarely
been greater. Fueled by population growth and
urbanization, the cumulative global shortfall in
funding for road infrastructure could balloon to
more than US$7.5 trillion by 2040, according to
the G20-sponsored Global Investment Hub.2 And
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FIGURE 1 |

Most transportation revenue sources are likely to decline

Potential impact of mobility trends on US vehicle-related public sector revenue
2016
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86% of the Highway Trust Fund comes from fuel
taxes; the tax rate hasn’t changed since 1993.

Fuel tax
36
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Improving fuel economy and vehicle
electriﬁcation could cut gasoline demand by
roughly 30% by 2040.

Registrations and licenses
41
29

Parking

There are more than 250 million registered
vehicles and more than 210 million licensed
drivers in the United States.
Roughly one-half of ride-hailing consumers
question the need to own a vehicle.

20
New York City generated nearly US$1 billion from
parking fees and ﬁnes in 2016, and another US$110
million from traﬃc violations.

7

Traﬃc enforcement

By 2040, two-thirds of the miles traveled in urban
and suburban areas could be in AVs, which would
rarely need to be parked.

6
2

Other (primarily tolling)
14
17

The Oklahoma Turnpike Authority collected
US$256 million in tolls in 2015.
Vehicle miles traveled in the United States
could increase by 20% in 2040.

Source: Deloitte analysis based on data from the Federal Highway Administration, United States Census Bureau,
the CIA World Fact Book, the Congressional Research Service, and Governing magazine. These estimates should be
considered notional, assume policies remain unchanged, and do not account for operating expenses.

capitalizing on emerging trends in mobility is likely
to require new spending. For example, the experiences of London, Stockholm, and Singapore suggest
the gantries, cameras, and vehicle sensors needed to
enable congestion charging can cost several hundred
million dollars to install.3 In the future, establishing
even more dynamic usage-based road pricing and

setting up a citywide “digital backbone”—an integrated mobility platform—that can help manage
supply and demand and increase throughput could
require even greater upfront investment (although
the potential long-term revenue generated could
also be greater).4
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Approach

Potential mobility funding approaches
Examples

Key considerations

Usage-based
charging

• Congestion charging in London,
Singapore, and Stockholm

• Relatively high upfront costs
• Tends to be politically unpopular during
early stages

Licensing
and fees

• Per-trip rideshare fees in
Chicago and New York City

• Risks disincentivizing new mobility
services
• Revenue potential can be modest

Monetizing
mobility data

• Relatively few, although some
cities and states have charged
for access to data and records5

• Difficult to value
• Could limit other benefits associated
with open data
• Potential privacy and cybersecurity
concerns

PPPs

• Delhi-Meerut Expressway
• Toronto-Sidewalk Labs Quayside
neighborhood project

• Typically only defers payments, unless
project generates free cash flow
• Can be complex to negotiate and
execute

Source: Deloitte analysis.

Four ways to potentially
address mobility costs
So what can be done? Some governments have
explored a number of ways to help shift transportation-derived revenue away from traditional sources
like fuel taxes. Four broad approaches have either
proved successful, attracted interest from some
governments, or may emerge in line with new technology—usage-based charging, licenses and fees,
monetizing mobility data, and public-private partnerships (PPPs) (figure 2). All four have advantages,
limitations, and potential challenges, and we’re not
suggesting there’s a silver bullet for funding tomorrow’s mobility needs. But understanding the tradeoffs associated with these different funding and
financing mechanisms allows public and private

sector leaders to be clear-eyed about their options
as they seek to enable a mobility landscape that is
faster, cleaner, safer, and more equitable.

1. USAGE-BASED CHARGING
Many countries have experience with tolling in
some form, whether tied to a specific point such as
a bridge or tunnel or covering a particular section of
roadway. Such traditional, static tolling is typically
designed to generate revenue, either to recoup the
cost of building the infrastructure or cover operational costs. More recently, some governments
have explored congestion charging schemes—a fee
associated with entering a particular area, typically a city center—as seen in London, Singapore,
and Stockholm, where those charges net between
US$100 million and US$230 million annually.6 In
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We envisage truly dynamic userbased charging systems that can
adjust prices in real time based on an
array of conditions, thanks in part
to new technology and sensors and
more ubiquitous data.
contrast to traditional tolling, many of these new
efforts aren’t necessarily aiming to raise revenue—
instead, they seek to manage traffic and price externalities from congestion and emissions by targeting
specific user groups (such as heavy freight vehicles),
geographic areas (such as city centers), or times of
day (such as peak travel hours).
We envisage truly dynamic user-based charging
systems that can adjust prices in real time based
on an array of conditions, thanks in part to new
technology and sensors and more ubiquitous data.
Such a system could provide transport managers
with a flexible and adaptable tool that can be used
to influence behavior and help manage demand, by
adjusting pricing such that people drive at different
times or on different roadways. It can also be used
to shift usage to different modes of transport; as
driving a personal vehicle alone becomes costlier,
people may switch to public transport, carpooling,
or cycling. And more dynamic pricing could extend
beyond roads to include curbsides, with many cities
revisiting their curb management plans.7 New technology and detailed, dynamic maps of when an area
can be used for, say, delivery vehicles and when
it can be used for buses might be the first steps
toward differentially charging users for their use of
that space.8 The most encompassing version could

manifest as a citywide integrated mobility platform
that brings together physical infrastructure (roads,
rails), modes of transport (cars, public transit, ridesharing, bikesharing), and transportation service
providers (aggregators, public transport system),
and creates optimization systemwide through
market-clearing mechanisms.9

Key considerations
Of all possible goals for road charging, raising
revenue can be the most challenging and requires
the longest wait for a payoff. Setting up, operating,
and maintaining a road charging scheme can be
quite costly (although declining sensor prices and
the growing ubiquity of smartphones may help).
Stockholm spent US$237 million setting up the
infrastructure for its road pricing system,10 although
it today nets the city about US$155 million a year.11
More fundamentally, road charging tends to work
at cross-purposes to revenue aims. If the goal is to
raise money, you want more vehicles on the roads
paying fees—yet most road charging efforts reduce
the number of vehicles. Being clear on the goals of
a particular road charging plan can be key. Finally,
road charging is often politically unpopular, at least
when first introduced.12 There are often perceptions it represents a regressive tax on lower-income
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individuals who typically travel from outlying areas
into the city center and who may not have easy
access to alternative travel options.13 Ring-fencing
revenue so it goes into transportation infrastructure rather than a general fund can help shore up
support, as can keeping charges similar to existing
public transportation fares or parking fees. More
specific and accurate data about who is traveling
where and when can also enable governments to
target charges more precisely, potentially mitigating concerns about inequitable treatment.

2. LICENSES AND FEES
While often serving multiple purposes, licenses
and permits have long helped governments raise
revenue from everything from hairstyling to liquor
sales. Similarly, regional and local governments
can directly monetize market access for mobility

Many cities sit
on a veritable
treasure trove of
mobility-related
data.
providers. For example, Transport for London
in 2018 instituted a tiered licensing fee system
for private for-hire providers; the largest such
providers (more than 10,000 vehicles) will pay more
than US$4 million over five years.14 In the United
States, flat fees for ride-hailing and transportation
network companies vary widely, from as little as
US$1,000 in Arizona15 to US$100,000 in Virginia.16
Airport access can be particularly valuable. In many
instances, fixed licensing fees are combined with
per-trip or revenue-based charges.

Cities can also explore trip-based or per-use
fees on mobility services to generate revenue and to
help ensure public transit remains viable. Chicago
adds 67 cents to every rideshare trip, for example,
and hopes to raise about US$16 million in 201817
to maintain and repair the city’s train lines.18 Many
other states and cities have implemented similar
plans.19 Such programs can provide a key source
of income—new fees on for-hire vehicles in New
York could raise roughly US$400 million annually20—and help keep public transportation costs
competitive with private services, helping to limit
the “hollowing out” of buses and trains seen in some
areas.21

Key considerations
While adding new fees or licensing charges could
be relatively straightforward to implement, governments should carefully calibrate their approach so
as not to stifle innovation or unduly penalize new
mobility options, which consumers often value.
Working directly with providers of such services to
establish an equitable fee structure may be the best
way forward. Depending on the market, the amount
of revenue that can be raised from annual licensing
fees is often relatively modest, in part because there
are typically only a handful of major private sector
mobility providers that they can be applied to.

3. MONETIZING MOBILITY DATA
Many cities sit on a veritable treasure trove
of mobility-related data. Transit operators often
possess highly detailed and comprehensive records
of the daily movement of people. As cities and
regional governments begin exploring integrated
mobility platforms that private sector providers also
tap into,22 the resulting picture of urban mobility
could grow more comprehensive—and valuable. In
general, cities should carefully consider whether
to “give away” the valuable information and access
that such a system typically collects, analyzes,
and manages. Creating a free information data
exchange with open APIs available to anyone, for
instance, could squander an opportunity to monetize the system’s data—a potential asset for mobility
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services providers, advertisers, and many others.
Importantly, many types of mobility data likely
exhibit increasing returns to scale, where the more
they are used, analyzed, and combined, the more
valuable they can become.23 A variety of models
could be explored, including volume-based charges
(free up to a certain amount of data, with fees tied
to the amount thereafter), customer-specific fees
(free for individuals and nonprofits, for example),
charging for specific types of access (such as APIs),
and others.24

Valuing data
can be tricky,
and it remains
unclear what
the revenuegenerating
potential could
be from efforts to
license access.
Key considerations
Valuing data can be tricky,25 and it remains
unclear what the revenue-generating potential
could be from efforts to license access. What’s more,
such a move cuts against current trends toward
“open data,” which have arguably generated significant benefits for many transit agencies through the
development of third-party applications that can

increase overall network efficiency and customer
satisfaction.26 Not all global cities that have closely
guarded their data have been successful in efforts
to monetize it.27 Governments will have to carefully weigh the tradeoffs in any decision to gate and
charge access for data. In some cases, providing
open access might be more prudent, even fiscally.
For example, open public transit data could actually drive up ridership—and collected fares—by
making schedules more transparent and linking
them with other modes, like ride-hailing. There
are also serious and potentially fraught challenges
around data privacy and security that would almost
certainly need to be addressed.

4. PPPs
Many of the funding approaches discussed here,
and others, can be structured and executed via
PPPs where governments pay private sector firms
to provide a service. PPPs aim to increase the efficiency of infrastructure projects by creating a longterm relationship between the public sector and
private business, and a range of models exist from
contractual PPPs (concessions, build-and-operate)
to institutional partnerships (joint ventures, special
purpose vehicles). Governments are increasingly
turning to PPPs or other types of private sector
participation to attract private investment and
corporate expertise (see sidebar, “Finding funding
partners”). In a fast-changing environment like
mobility, the private sector can bring speed, efficiency, a drive for innovation, and reduce the
amount of upfront capital required to perform a
project. The National Highways Authority of India
(NHAI), for example, signed an agreement with a
private-sector service provider to develop the first
phase of the Delhi-Meerut Expressway, a project
designed to reduce congestion in the city of Delhi.
Under this concession agreement, the contractor
will develop a portion of the expressway and operate
it for 15 years.28
PPPs also can go far beyond traditional infrastructure funding. In Toronto’s Quayside neighborhood, a partnership between Sidewalk Labs
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FINDING MOBILITY PROJECT PARTNERS
In addition to exploring different funding and financing mechanisms, governments should cast
a wide net when considering who may offer money for mobility programs, especially efforts that
harness new technology or address a pressing societal challenge. Within the context of funding
mobility-related projects, potential private sector players often include:
• Mobility service providers, such as ride-hailing companies, transportation network
companies, and Mobility-as-a-Service operators, and, increasingly, automakers
• Technology providers, including companies offering digital mobility platforms or
telecommunications infrastructure
• Financial-services firms, including banks, investment funds, private equity, and venture capital
• Media companies, who may see an opportunity to provide content to travelers or deploy
targeted advertising
Beyond the private sector, governments should also look to:
• National or regional government programs, including grants, matching funds, and seed
programs for smart city investment. For example, the city of Columbus, Ohio won the
Department of Transportation’s Smart City Challenge and was able to parlay the initial US$40
million award into US$500 million in additional commitments.29
• International organizations and philanthropic groups. For developing countries,
organizations like the World Bank have provided grants, loans, and other credit facilities.30
• Academic institutions, who may be willing to partner with cities to conduct pilot efforts for
new technologies. In Pittsburgh, the city partnered with Carnegie Mellon University and several
philanthropies to install smart traffic lights that cut vehicle wait times by 40 percent, travel times
by 26 percent, and vehicle emissions by 21 percent.31 It is typically beyond the ability of most
academic institutions to scale such projects.

and the intergovernmental Waterfront Toronto
group aims to remake the entire area, using “urban
design and new digital technology to create peoplecentered neighborhoods.”32 Sidewalk, a unit of
Alphabet, committed US$50 million to the upfront
planning, and its long-term vision includes a selfdriving shuttle, adaptive traffic lights, a Mobilityas-a-Service app, and robot-based urban freight
delivery.33

Key considerations
PPPs are not always—or even often—the best
solution to government funding challenges. Governments should look carefully at a range of options

when deciding to bring in the private sector, or to pay
for projects via some other mechanism. At the most
fundamental level, PPPs typically only defer government funding—substituting annual payments for
an upfront capital expenditure—unless third-party
income can be generated. PPPs also have seemingly inherent complexities, including ensuring
flexibility to adapt over time to meet government
requirements and changing technological needs
and making long-term funding available to meet
contractual payments. Legal impediments and
uncertainties regarding PPPs affect both the public
and private sectors.
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A strategic approach to
funding mobility
The diverse approaches to funding are rarely
mutually exclusive, and when crafting a mobility
funding strategy, governments should consider
what mix of policies can best meet their needs. But
all successful projects should generally start with
the same set of preliminary steps:
• Understand the business model the
proposed project will follow, including financial dynamics, potential risks, when costs will
be incurred, and when revenue will start to
flow (including potential sources of revenue).
Participants also should determine whether
the project will generate cash after all costs
have been paid that can be used to repay any
external financing.
• Understand the value generated directly by
a project (such as through the ability to charge
usage fees) and indirectly (through the increased
value of adjacent land). Governments should
make efforts to capture a portion of this value
generated to assist funding the specific project
or future expenditures.
• Determine the financing options available from public or private sources, debt, or
equity, depending on expected levels of cash flow
and value capture opportunities.
• Create a procurement and delivery model
to ensure the project achieves the required
outcomes, including optimal risk transfer.
This is essentially a definition of the proposed
contract structure. Government leaders should
look to build flexibility into any agreements to
avoid being “locked in” as technology develops
and to make it easier to stitch together plans that
cover multiple geographies.
When evaluating the suitability of a particular
approach, public sector leaders should also consider
the political and technical complexities involved.
Some approaches may face resistance from key

The future of
smart cities and
smart mobility
looks bright—
provided it can
be paid for.
stakeholders, requiring awareness building and
education, outreach, and deft management. A
number of funding options, like establishing a
for-fee mobility data exchange, could demand relatively sophisticated technological capabilities. Does
the government have the expertise and wherewithal
to implement the policy? If not, where might the
resources be found?
The future of smart cities and smart mobility
looks bright—provided it can be paid for. We
expect to see novel funding and financing models
in the future of mobility, and here only scratch the
surface of some of the most prominent approaches.
By having a thorough understanding of the business models, value drivers, and financing options,
governments can, in collaboration with the private
sector, develop creative ways of funding future
projects.
Paying for mobility solutions is likely to be an
ongoing challenge for the public sector, and there is
no fail safe way to meet those needs. But by acting
with foresight and understanding the opportunities
and challenges inherent in different approaches,
cities and regions can help deliver a transportation system that could offer faster, cheaper, cleaner,
safer, and more equitable mobility—without
breaking the bank.

•
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