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Dear Reader,

In the days following the 2016 presidential election, UBS commissioned one of  
our Investor Watch surveys of investors and business owners in order to gauge their 
sentiments about the country’s prospects and priorities. We found a high degree  
of confidence, optimism for near-term economic growth and a strong desire for the 
new administration to quickly begin making progress on important issues. Among  
the areas of focus at the top of business owners’ wish lists was increased investment  
in America’s infrastructure.

Perhaps more so than any other policy area, infrastructure investment requires foresight, 
patience, bipartisanship and cross-sector partnership. There are also few issues that have 
the same potential to impact every single American. Our ability to safely and quickly 
transport ourselves and our goods; to efficiently generate and deliver energy; to ensure 
a safe, clean and reliable water supply; and to extend the benefits of high-bandwidth 
broadband to all corners of our country—these are all essential if we are to continue 
improving our nation’s productivity and competitiveness.

This working paper, the latest in our Revitalizing America series of reports, assesses  
the state of our built environment today and surfaces some of the more effective ways 
policymakers might work together and with multi-sector stakeholders to address our 
most pressing needs. UBS has deep experience financing major initiatives, so this paper 
focuses on perhaps the biggest challenge facing our country’s aging and inadequate 
infrastructure—how to pay for the next wave of modernization.

In a time when public resources are more constrained than ever, and competition for 
budgetary dollars is only increasing, traditional approaches to funding are insufficient. 
In the following pages, we explore how decision-makers can identify, incentivize and 
mobilize various sources of capital to reduce costs and accelerate long-overdue 
investments. By aggregating civic capital from a variety of sources—including the nearly 
$100 trillion in American household net worth—and clearing policy roadblocks to allow 
for fast-tracking of critically important projects, government can establish a system in 
which a broad range of new and under-utilized investors will be willing to accept 
proportional risk in exchange for compelling returns.

Our goal is to help inform substantive discussions about the profound infrastructure 
gaps facing our country, and to provide suggestions about how to transition from 
conversation to action.

Thank you for taking the time to read the paper and to engage on this important topic.

Tom Naratil 
President Wealth Management Americas and President Americas 
UBS
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It will require a substantial investment to modernize  
our nation’s infrastructure, but the cost of inaction— 
in terms of economic growth and household incomes—
is even larger. Leaders from both political parties have 
put forth a call to action, but the task is too great for 
government to tackle alone. Therefore, we will need  
to embrace a more inclusive approach to capital, and  
a reprioritization of public policy. 

Our infrastructure needs are real, and daunting: experts 
estimate the cost to modernize our infrastructure will  
be in the trillions over the next several years, but the 
federal government spends less than 3% of its annual 
budget on meeting infrastructure requirements. This  
is supplemented by state and local funds, but public 
infrastructure expenditures remain insufficient, and have 
fallen significantly in real terms despite growing needs. 

The result is highways choked with traffic, antiquated 
airports, vulnerable water systems, fragile electric grids, 
and older, inefficient ports. Unmaintained infrastructure 
makes it harder to move goods, slowing down our 
economy. Crowded highways mean more pollution,  
less time spent with family, and a lower quality of life. 
And as we’ve seen recently in Flint, MI, and elsewhere, 
antiquated infrastructure poses a danger to the health 
and safety of American citizens. 

Added to this challenge are the new infrastructure 
demands of the 21st century. The “bar” for competing  
in the global economy has been raised, and we need  
to invest to make sure that every American can clear  
this higher hurdle. High-speed internet access is a 
prerequisite for full participation in the modern economy, 
but affordable broadband access remains out of reach  
for many Americans.

There is no question that the United States suffers from 
massive infrastructure challenges. These structural deficiencies 
are putting Americans at a competitive disadvantage.

Introduction
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Foreword

35%
Dedicated fees, 
surpluses and 
other state funds

Underneath these challenges lies an even larger 
opportunity: a chance to accelerate economic growth, 
improve mobility, and reinvigorate American innovation 
and entrepreneurship. 

It will take trillions of dollars to rebuild our nation’s 
infrastructure, and the reality is that public funds will not 
be enough to get us there. In this paper, we outline an 
alternative approach to financing these improvements 
and investments. In order to meet those challenges,  
we need a new national commitment to innovation: 
innovation in both our policymaking and in our 
approach to capital. 

Private financing can fill the gap between our country’s 
infrastructure needs and our limited public resources. 
Public-private partnerships ease the financial burden on 
governments for construction and maintenance of public 
facilities and allow for groundbreaking private financing 
options that place more risk on private entities, but also 
raise the incentives to succeed. 

Private investors—individuals, institutions, funds and 
others—will be a critical element of any large-scale 
infrastructure proposal. Many experts believe that public 
financing would only make up about one-third of the 
needed capital for a trillion-dollar package. 

But we can unlock private investment in infrastructure 
through creative approaches to public policy including, 
changes to our tax code and improvements to our 
regulatory and permitting process. We should also 
consider commonsense solutions, such as a coordination 
of infrastructure projects to promote synergies and 
efficiencies. 

These policy changes will spur even more private capital 
solutions to our infrastructure financing needs, easing 
budgetary pressures on the federal government and 
meeting America’s challenges to grow our economy. 

We need innovation in our policy and in our approach  
to capital since public resources will not be enough. We 
explore the infrastructure challenges the country faces; the 
sources of civic capital that can be leveraged to improve 
our infrastructure; and the policy approach necessary to 
unlock that capital and unleash a new era of prosperity.

48%
Highway

10%
 Water  
 resources

17%
 Aviation

5%
Water 
utilities

13%
 Mass transit

4%
Water 
transportation

3%
Rail

Transportation projects constitute most of the federal 
government’s infrastructure investment

Share of federal infrastructure expenditure by type, 2014

State dollars and borrowing pay for most infrastructure 
 projects

Sources of state funding for infrastructure, 2014

Source: Congressional Budget Office, American Action Forum, UBS.

Note: The National Association of State Budget Officers capital spending data includes 
 the costs of new construction, purchases of buildings and major equipment, and major 
 repairs and improvements. 

Source: National Association of State Budget Officers State Expenditure Report, UBS.

31%
Federal 
funds

29%
State bond 
proceeds

5%
State general 
funds
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Rethinking infrastructure

Improvements to America’s roads, airports, seaports,  
and electric grid are clearly warranted, and will help 
stimulate economic activity. But, as the nature of public 
life has evolved, so must the definition of public works. 
In the modern era, Americans need more than basic 
physical infrastructure to participate in society. To 
encompass the full range of public works projects, 
beyond traditional brick-and-mortar infrastructure,  
we prefer the term “public purpose.” 

Consider the digital divide, where limited access  
to technology inhibits the education of children  
from less-affluent families. Every child deserves an  
equal chance to succeed and should not be denied  
the opportunity to access new information and 
communication applications. The impact of unequal 
internet access and inadequate education investment 
may not be immediately obvious but may hamper  
our economic growth a decade or two from now. 

Sidewalk Labs, Alphabet Inc.’s urban innovation 
subsidiary, is accepting the challenge by replacing  
New York City pay phones with 7,500 kiosks offering 
free Wi-Fi service and charging ports. The upload  
and download speeds are exceptionally fast and, over 
time, will provide more convenient internet access to 
underprivileged communities. 

The preservation and protection of our natural resources 
is another aspect of infrastructure that often fails to 
garner much attention. Whether it’s the protection of 
valuable wetlands to reduce the damage caused by 
storm surges, or planting trees in city landscapes to 
reduce the prevalence of urban heat islands, the nation’s 
natural resources can supplement traditional engineering 
projects to enhance the quality of life. These types of 
unconventional infrastructure investments are likely to 
be more important over time. They also will attract more 
capital from impact funds focused on environmentally 
sustainable projects.

Brick-and-mortar projects 
will always be an essential 
element of our nation’s 
infrastructure, and a 
necessary strategy for 
supporting public life. 
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Foreword

As a nation, our infrastructure receives barely passing 
grades.1 It is often described, with some validity, as 
antiquated, dilapidated, and inefficient. Addressing 
these deficiencies is a costly endeavor—the ASCE 
estimates that the US faces a $1.4 trillion investment 
gap over the next decade, having funded only 56%  
of the total cost of modernizing the nation’s 
infrastructure.2 This large deficit is intimidating, but  
pales in comparison to the societal cost of inaction. 
Infrastructure deficiencies, if left unaddressed, could 
incur a steep economic toll over the next decade, with 
$7 trillion lost business sales, $3.96 trillion lost GDP,  
and 2.5 million lost jobs.3 For the average American 
household, an unfilled investment gap means losing 
$3,400 in annual disposable income.4 

Total public spending on infrastructure totaled $416 
billion in 2014. The federal government spent $96 
billion, representing only 2.7% of the 2014 budget.5  
On an inflation-adjusted basis, federal spending on 
infrastructure peaked 60 years ago in conjunction with 
the creation of the interstate highway system. Federal 
highway spending has stabilized but remains 21%  
lower in real terms than it was just fifteen years ago.6 

The construction and rehabilitation of public works must 
be a national priority. Traditional techniques of financing 
infrastructure, including the provision of federal grants, 
should be supplemented by the use of what we refer  
to as “civic capital.” Public-private partnerships have 
been successful in accelerating the completion of public 
works and can shift the risk of timely completion from 
the public sector to private investors. Expanding the use 
of tax-advantaged private activity bonds will accelerate 
the rate of investment in major undertakings. The use of 
tax credits to rehabilitate and reclaim urban brownfields 
will promote economic development. 

As the United States spends more on national defense 
and on entitlements to support an aging population, 
public infrastructure allocations will face even greater 
competition for funding. Conventional techniques to 
finance infrastructure are no longer sufficient. To meet 
this national challenge, we will need to leverage the  
full breadth of our nation’s resources, mobilizing capital 
from America’s robust private sector and accumulated 
household wealth. 

Assessing the need

Every four years, the American Society 
of Civil Engineers (ASCE) assesses the 
quality of US public works, assigning a 
letter grade based on physical condition 
and highlighting areas of deficiency. 



Establishing 
priorities
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Establishing Priorities

America’s airports

Air traffic over the past three decades has increased by 
roughly 5% per year despite periodic oil shocks, security 
concerns, and economic recessions. The Federal Aviation 
Administration expects a 36% increase by 2036, with 
the number of annual passenger enplanements 
exceeding 1.2 billion.

Almost all air travel either originates or concludes in one 
of our nation’s 100 largest metropolitan areas. However, 
the concentration of air travel is even higher than that 
figure would suggest. The 60 busiest airports in the 
country accommodate 88% of all commercial travelers. 
Logic would suggest that these airports receive an 
equivalent share of federal financial assistance. Instead, 
they received only 27% of airport improvement program 
grants in fiscal year 2015.7 The distortion is attributable 
to a variety of factors, including restrictions on the use 
of such grants inside terminal buildings and mandatory 
allocations to general aviation facilities and smaller 
airports with less patronage.

Private sector participation in US airport operations is not 
a novel concept. Privately-owned and operated airlines, 
after all, constitute a commercial airport’s major source 
of revenue. Routine operations, ranging from jet fuel 
delivery to concessions to terminal maintenance, have 
been delegated to private companies for decades.  
Rental car companies on airport property compete 
fiercely for business, offering incentives and perquisites 
to loyal customers. However, the delegation of 
responsibility for inclusive management of integrated 
airport operations has been more difficult to achieve.

The public sector has been reluctant to relinquish 
responsibility for overall management despite 
widespread criticism of the antiquated facilities at many 
of our international gateways. Unlike facilities in Canada 
and Europe, which are usually owned by national 
governments, airports in the US are predominantly 
owned by local governments and regional authorities. 
The disparate ownership across America introduces  
a degree of parochialism into airport operations and 
allows the dominant airline in each city to exert a 
substantial degree of influence.

In a country as vast as the United States, air travel is an essential 
mode of transportation. Major commercial airports are the 
critical links upon which most passenger travel depends. 

$88 billion
 
The total investment gap at airports 
through 2040 is now expected to be 
$88 billion; $42 billion through 2025 
and an additional $46 billion from 
2026 through 2040.
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Congress authorized the US Airport Privatization Pilot 
Program in 1996. Only two major commercial airports 
have been leased to private managers since the program 
was established, and one of those facilities subsequently 
reverted back to public ownership.8 The failure of the 
pilot program to attract much interest owes much to  
the disincentives built into the process. For example,  
the obligation to discharge outstanding tax-exempt debt 
upon the execution of a long-term lease raises the cost 
of capital for interested bidders. Future federal grants- 
in-aid are also reduced for privatized airports, regardless 
of the importance of those capital improvements to the 
national aviation system. Lengthy permitting delays and 
the need to obtain prior approval from two-thirds of the 
airlines operating at the airport, and two-thirds of the 
annual landed weight, introduce a degree of uncertainty 
that chokes off private capital.

Source: American Society of Civil Engineers, UBS.
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Total enplanements are expected to rise 36% by 2036

In billions of enplanements
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Establishing Priorities

Surface transportation

On an inflation-adjusted basis, federal spending  
on infrastructure peaked 60 years ago in conjunction  
with the creation of the interstate highway system. 

The US population is expected to grow by 0.7% per 
annum for the next 30 years. Net overall growth in 
vehicle miles traveled (VMT) is forecast to increase over 
time at an only slightly lower rate of 0.6% per year.  
The net result: more congestion.

There were 6.9 billion vehicle-hours of delay across 
America in 2014 due to traffic bottlenecks. Congestion 
alone is estimated to waste 3.1 billion gallons of gasoline 
every year, spewing pollutants into the atmosphere and 
reducing worker productivity.9 According to a recent study 
by the Colorado Department of Transportation, driving on 
the state’s deficient roads will cost motorists $6.8 billion 
every year in the form of higher vehicle operating costs 
and traffic accidents.10

6.9 billion hours
Across 470 urban areas, there were a 
total of 6.9 billion vehicle-hours of delay 
on roads due to congestion in 2014.
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Unfortunately, federal highway funding is not directly 
correlated to usage. Traffic per lane-mile has increased 
more rapidly on urban interstates than on any other  
class of highway. However, spending on our most  
heavily used roads was substantially less than on our 
lightly-traveled rural highways.11 The news regarding  
our nation’s bridges is marginally better, as the number 
considered structurally deficient was reduced to 10%  
in 2014. But that still leaves 66,000 bridges that are 
structurally deficient. The average American bridge is  
43 years old, with only a 50-year service life.12

Each federal dollar spent on improving America’s 
infrastructure needs to be more productive. The revenue 
dedicated to the Highway Trust Fund has been insufficient 
to pay for highway improvements since 2008. Federal gas 
tax revenue has declined on an inflation-adjusted basis as 
vehicles have become more fuel efficient, and now covers 
only half of roadway maintenance costs.13 As a result, 
lawmakers have been obliged to transfer up to $143 
billion to the fund over time.14 The Budget Control Act  
of 2011 placed caps on discretionary funding for non-
defense programs, exacerbating the decline in federal  
aid for surface transportation projects. State and local 
government funding has failed to make up the difference 
left by the decline in federal spending, down 5% from its 
peak in 2003.15
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Establishing Priorities

Traffic congestion has been greater on urban Interstates
than any other class of highway

Traffic congestion and spending, by type of highway

Source: Congressional Budget Office, UBS.

Highway congestion, Millions of annual vehicle-miles traveled
per lane-mile
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Yet, spending to expand capacity per vehicle-mile
traveled (VMT) is greater for lightly traveled highways

Spending to expand capacity per VMT in 2013, in cents,
2014 dollars

Fortunately, through the Fixing America’s Surface 
Transportation (FAST) Act, there has been a consolidation 
of smaller programs under the Safe, Accountable, 
Flexible, Efficient Transportation Equity Act: A Legacy for 
Users (SAFETEA-LU), which target specialized programs 
like the Safe Routes to School Program, or the Denali 
Access System Program. This has led to greater flexibility 
for state and local governments directing the federal 
funds they receive. But the system continues to allocate 
funding based on mode of transportation, allocating 
around four times more funding to highways than to 
mass transit.16 This inflexibility structurally underfunds  
an important solution for reducing congestion in 
metropolitan areas, where 80% of Americans live. 
Urbanization is driving more mass transit usage—over 
the last decade, transit passenger vehicle-miles traveled 
(VMT) have increased 18%, outpacing population (9%) 
and highway VMT growth (5%).17 
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Transit systems are concentrated in old industrial metro 
areas, but are under-developed in recently urbanized 
areas, because funding allocations have discouraged 
states and localities from building new mass transit 
systems in response to demographic changes.

Technology offers another avenue for solving transit 
deficiencies. Shared transportation (car-sharing, ride-
sharing, and bike-sharing) is an increasingly important 
complement to traditional transportation modes, 
offering potential savings for both commuters and 
taxpayers. Public transit agencies should consider 
shared modes as a supplement to scheduled transit 
capacity. This mode can also provide a cost-effective 
solution for “first-last mile” transportation gaps in 
underserved areas and for enhancing public paratransit 
services. In addition to being used to replace personal 
car use, ridesharing utilization trends indicate that it is 
already supplementing limited public transit availability 
at night and on weekends.18 

Autonomous driving technology offers the potential to 
drastically amplify the benefits of shared transportation. 
An MIT study indicated that shared-autonomous vehicles 
could service Singapore’s transportation needs with 60% 
fewer cars.19 In addition to the direct economic benefits 
from increased safety and lower transportation costs, 
self-driving vehicles would likely lead to indirect benefits—
especially for rural and suburban communities—through 
easier long-distance commutes, lower housing costs, 
and higher potential income and productivity. Broad 
adoption of shared-autonomous cars is likely still years 
away, but government policy can help accelerate and 
accommodate this trend by proactively incorporating 
“smart road” enhancements in road construction and 
maintenance projects to ensure that road markings and 
signs are easily visible to autonomous vehicles. 
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Maritime ports

A trucking company executive named Malcolm McLean 
transformed global trade in 1955 when he purchased a 
steamship company to haul his cargo-laden truck trailers 
between US ports. 

The maiden voyage of the Ideal-X occurred one year 
later when the ship carried 58 truck trailers between 
New Jersey and Texas, launching the era of global 
container shipping.20 Today, 90% of global trade is 
delivered over the oceans and two-thirds of that amount 
is contained in seaborne containers. The quantity of 
goods carried by container ships, the largest vessels on 
earth, was 1.69 billion metric tons by 2015.21 To put that 
in perspective, the average American consumer now 
relies upon the movement of 56 tons of cargo per year.22

Maritime ports serve as the conduit through which the 
US exports raw material and finished goods to markets 
around the world. The US was responsible for $3.7 
trillion worth of trade in 2016, equivalent to one-fifth  
of GDP.23 The largest container ports in the United 
States, Los Angeles and Long Beach, CA, accounted  
for 32% of US containerized cargo trade.24 Although  
a relatively small number of ports accommodate most 
sea-borne trade, communities around the country have  
a vested interest in their efficient operations. While the 
top 10 metropolitan areas move 60% of all international 
goods by value, the vast majority of those goods— 
96%—moves on to other parts of the United States.25
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The United States trails its international competitors in 
terms of productivity. The speed at which a container ship 
can be berthed, unloaded, and returned to sea has an 
impact on a port’s attractiveness to shipping companies. 
The concentration of activity in a relatively small number 
of ports raises the stakes and poses a challenge for 
American competitiveness. The most productive port in 
the US, as measured by the number of container moves 
per hour, is the Port of Baltimore with 71. The global 
leader is Japan’s Port of Yokohama with 186.

The landscape for maritime infrastructure is changing. 
With the freedom to export oil and the expansion of the 
Panama Canal, new demands will be placed on existing 
ports and inland waterways. The ASCE estimates an 
investment gap of $43 billion through 2040, which 
would result in almost 1.2 million fewer jobs. 

The widening of the Panama Canal has the potential  
to dramatically change trade dynamics, making  
port facilities on the Atlantic and Gulf coasts better 
positioned to compete with intermodal truck and rail 
shipments across the continent, and lowering prices  

76%
 
of US exports by tonnage 
are transported by water 
through maritime ports 
for foreign markets.

42%
 
of exports by value are 
transported by water 
through maritime ports 
for foreign markets.

The NY / NJ port experienced a 10.4% increase in
containerized cargo, and is expected to grow even 
more with the expansion of the Panama Canal

Source: US DOT, Federal Highway Administration, UBS.
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for the American consumer. Prior to the expansion,  
only 6% of the world’s liquefied natural gas (LNG) 
tankers could take this route. Afterwards, it can now 
accommodate 90% of the fleet, and allows for much 
larger LNG tankers, with more than double the per-ship 
capacity. The result is a major trade route shift, with 
around 10% of East Asia container traffic moving from 
West Coast ports to the East Coast by 2020. This will 
lead to more traffic congestion as goods finish their 
journey by rail or truck.26 
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Water utilities

Water covers more than three-quarters of the earth’s  
surface but less than 1% is available for human use. 
Global consumption of potable water has tripled over  
the last 50 years in conjunction with population growth  
and urbanization, while supply remains constrained. 

The World Economic Forum identified the scarcity of 
potable water as the most critical risk to our planet, 
endangering the health of two-thirds of the human 
population.27 The Office of the US Director of National 
Intelligence has concluded that the availability of  
fresh water around the world will not be able to meet 
demand, absent more effective management of water 
resources.

The United States is better positioned than many 
nations, but it is still exposed to the deleterious effects  
of drought, pollution, and aging infrastructure. The 
collapse of the water system in Flint, MI, is a siren call  
to policy makers that few public projects are as essential 
to citizens as safe and reliable drinking water. There are 
approximately 51,000 community water utilities across 
America, which together process 38 billion gallons of 
water per day for household use.28 Together, they deliver 
100 gallons per person per day through one million 
miles of pipelines and conveyances.29 The construction 
and maintenance of this vast network is not cheap.

900 billion gallons 
 
of untreated sewage is discharged into public 
waterways each year and into our drinking water.

Public spending on operations and maintenance is rising 
faster than spending on capital infrastructure

Source: Congressional Budget Office, UBS.
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The Congressional Budget Office reports that spending 
at all levels of government for water and wastewater 
improvements has exceeded $2.2 trillion over the past 
60 years. However, total spending peaked in 2010  
and subsequently declined by 8% as state and local 
governments wrestled with the fallout from the financial 
crisis. And yet, due to a gradual transition from grants  
to subsidized loans, states and local governments now 
account for 96% of investment dollars devoted to water 
utilities.30 The net effect is an increase in the amount  
of money devoted to operations and maintenance, and 
a corresponding reduction in the amounts allocated for 
new capital construction.

Fortunately, the Clean Water Act, as amended, provides 
financial support for state revolving fund programs 
(SRFs). The SRFs throughout the US provide loans for 
eligible projects that improve drinking water quality  
and to construct and maintain wastewater treatment 

facilities. Congress took another important step when  
it passed the Water Infrastructure Finance and 
Innovation Act (WIFIA). WIFIA provides long-term  
loans for regionally important clean water projects.  
It is awarded through a competitive process and may  
be supplemented with other state revolving funds.  
The Environmental Protection Agency (EPA) estimates 
that current budget authority may finance more than  
$2 billion in water infrastructure investment. 

Public-private partnerships have been an underutilized 
alternative model for the water sector for a variety  
of reasons. Notwithstanding the collapse of the water 
utility in Flint and the challenges facing the Puerto  
Rico Aqueduct and Sewer Authority, most other large 
municipal water systems have reasonably good access  
to the capital markets. Tax-exempt bonds reduce the 
utilities’ cost of capital substantially.
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Establishing Priorities

The digital divide

Broadband internet access has become a precondition 
for full participation in advanced economies. 

According to the Federal Communications Commission 
(FCC), in order to originate and receive high-quality 
telecommunications, Americans must have access  
to fixed and mobile broadband service that meets 
recommended speed thresholds (download speeds 
exceeding 25 Mbps and upload speeds faster than  
3 Mbps).31 Today, 34 million Americans fall short of this 
“advanced telecommunications capability” standard.32 

Economically disadvantaged communities are at the 
greatest risk. While urban Americans face only a 4% 
shortfall in connectivity, 39% of rural Americans and 
41% of Americans living on tribal lands fail to meet 
these thresholds.33 

A lack of broadband access leaves many Americans  
and small businesses at a significant disadvantage when 
attempting to compete in the 21st century economy, 
and it can also restrict access or increase the cost of 
other services. According to a 2015 Pew Research 
Center survey, 69% of Americans indicate that not 
having a home high-speed internet connection would  
be a “major disadvantage” to finding a job, getting 
health information, completing online banking 
transactions, or accessing other key information.34 

In areas where the US falls behind other developed 
nations in broadband access, it is primarily due to cost, 
speed, and availability. Approximately 38% of households 
without broadband access cite cost and availability as 
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reasons for not having the service.35 A global study  
found that the United States ranks 26th of 40 countries  
in download speed, 27th of 33 in cost per unit of speed, 
and 23rd of 33 in affordability.36 

Improved broadband access can significantly boost 
entrepreneurship, economic growth, and promote 
economic mobility. A study of 33 Organisation for 
Economic Cooperation and Development (OECD) 
countries concluded that doubling the broadband  
speed for an economy increases GDP by 0.3%.37  
A household survey showed that gaining 4 Mbps  
of broadband increases annual household income  
by $2,100.38 Improved connectivity fosters innovation, 
and society gains indirectly from social networking 
effects and enhanced access to education opportunities. 
Telemedicine and telecommuting are improved. High-
speed, low-latency broadband can also enable various 
smart technologies that more broadly increase 
efficiencies.

The telecommunication and cable industry is already 
heavily engaged in US capital investment, having 
invested over $48 billion—more than any other 
industry—in 2015.39 These investments are responsible 
for the nation’s steady improvements in broadband 
access. To help direct more of this capital toward 

69% of Americans
 
According to a 2015 Pew Research Center survey, 69%  
of Americans indicated that not having a home high-speed 
internet connection would be a “major disadvantage”  
to finding a job, getting health information, completing 
online banking transactions, or accessing other key 
information.

building access in rural communities, where fiber 
connection costs are higher but the incremental 
socioeconomic impact of investment is also greater,  
the government has established multiple programs. 

The largest, Connect America Fund (CAF), has pledged 
$1.5 billion to subsidize $9 billion of industry investment 
into projects that build, or improve, network infrastructure 
in underserved areas.40 However, these funds were made 
available only to projects providing a minimum threshold 
of 10 Mbps download / 1 Mbps upload, below the new 
“advanced telecommunications capability” standard  
(25 Mbps / 3 Mbps).41 The FCC should consider thinking 
proactively in future phases of CAF funding by targeting 
projects that exceed the existing minimum, in order to 
reflect the fact that technology innovations will require 
increasingly faster speeds, lower latency, and higher 
bandwidth.

Fortunately, where conventional infrastructure projects 
show signs of capital misallocation, broadband 
infrastructure policies and spending have been properly 
focused on addressing the digital divide and providing 
access to underserved communities. However, the 
ongoing challenge calls for a redoubled effort to 
accelerate the pace of improvement.

Source: FCC, UBS.
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Establishing Priorities

According to the Department of Energy (DOE), 
approximately 4.7% of energy produced is lost each  
year due to power grid inefficiencies.42 The amount is 
equivalent to the fuel consumption and greenhouse  
gas emissions of over 50 million cars and represents  
a loss of $195 billion per year.43,44 In addition to being 
vulnerable to attack, the system is also prone to an 
increasing number of blackouts and brownouts. Each 
year, the US experiences hundreds of “significant power 
interruptions” that cost businesses around $150 billion  
in annual lost productivity.45

“Smart grid” technology offers the opportunity to address 
these shortfalls in efficiency, reliability, and security by 
decentralizing energy generation, distribution, and 
storage. This approach enhances the ability to monitor 
and dynamically direct capacity to meet consumption 
needs, and supplements base load energy production 
through more energy-efficient solutions. The federal 
government does not need to underwrite all of the costs 
associated with these innovations, but does play a key 
role in building the general framework for market-based 
solutions. The most important first step is to work with 
the utility industry to set standards for smart grid design 
and implementation.

Energy storage is a prime example of how a dynamic 
“smart grid” can improve the system’s reliability and 
flexibility. Storage solutions tackle deficiencies in the 
energy system by allowing for an increased share of 
renewable energy production, balancing centralized and 
decentralized electricity generation, and supplementing 
demand response approaches. According to the DOE, 
planned and installed energy storage capacity is currently 
193.2 GW globally and 32.0 GW in the US, representing 
about 2% of energy generation.46 

While there are many sources of growth for energy 
storage, Battery Electric Vehicles (BEVs) represent a 
unique opportunity. Because BEVs naturally follow 
energy consumption (i.e., workers commuting to and 
from work), they are well-suited for addressing the 
“peak load” problem. Using “vehicle-to-grid” (V2G) 
technology, the stored energy in idle BEVs can be used 
to reduce “peak load” on the electric grid. Cars are 
parked and idle about 95% of their lifetime, and V2G  
is a market-based solution that offers incentives to BEV 
owners to supply energy during peak hours and pull 
energy during off-peak hours. In addition, distributing 
energy through BEVs can enhance the gains from other 
smart grid technologies, and reduce transmission costs. 

The smart grid

America’s energy system undertakes the herculean task of 
generating and delivering over four trillion kilowatt-hours 
(kWh) of electricity each year. This system developed 
incrementally over more than a century, and its deficiencies 
are growing larger and more costly. 
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As the BEV fleet grows, it will provide an additional  
(and growing) cushion of energy capacity for the grid, 
supplementing renewables and reducing the need for 
“peaking” power plants that are geared at meeting the 
on-peak hours for both urban and suburban areas. With 
a dynamic V2G and “smart grid” approach, this growing 
capacity can be harnessed to meet increasing electricity 
demand. 

We estimate that electric vehicle production (mostly 
BEVs) will reach a global volume of 9.7 million vehicles 
per year by 2025 (9.2% of global sales).47 BEV 
economics (through either cheaper batteries or more 
expensive gasoline) will be the predominant driver of 
adoption speed. Although breakthrough technologies 
could accelerate cost reductions, we already expect 
battery costs to fall 36% by 2021, bringing BEVs to cost 
parity with internal combustion vehicles (ICVs) in Europe 
by 2021. 

While US market adoption will likely be slower due to 
lower gas prices (we estimate that electric vehicles will 
represent only 3% of US sales in 2025), this still puts the 
American BEV fleet at 3 million vehicles within 10 years.48 
We believe this could have major implications for energy 

storage, even under the conservative estimate that only 
one-third of the BEV fleet’s 186 million kWh capacity is 
available to the grid on a daily basis. This would add a 
staggering 22 GW (70%) to the current annual energy 
storage capacity, dramatically enhancing the ability to 
meet peak energy demand.49 Without taking steps now 
to move toward a “smart grid” approach, the growth  
of BEVs would actually cause further strain. 

9.7 million 
 
We estimate that electric vehicle (EV) 
production (mostly BEVs) will reach a 
global volume of 9.7 million vehicles 
per year by 2025 (9.2% of global sales). 



Sourcing 
capital

Most of our existing national infrastructure has been financed 
through traditional methods, with heavy reliance on direct 
federal, state, and local expenditures. But given severe budget 
constraints, due in large part to an aging population and 
already high tax burdens, government will be unable to play 
the same dominant role going forward. This means that other 
forms of capital that originate largely from the private sector 
must now also be mobilized to meet the future infrastructure 
needs of our society. Determining the best way to engage 
non-traditional sources of infrastructure funding represents 
both the biggest challenge and the greatest opportunity for 
this generation of policymakers. 
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For example, while the federal government financed the 
construction of our interstate highway system, state and 
local governments took a leading role in the construction 
of secondary roads and the installation of water treatment 
and distribution systems. Meanwhile, our electric grid was 
built by regulated utilities and public power agencies. 
Borrowing at all levels of government was necessary to 
finance these expenditures. The Federal government 
issued Treasury securities, while state and local 
governments issued municipal bonds.

Of the $18.2 trillion in government infrastructure 
spending from 1956 to 2014, roughly 27% was funded 
through the federal government. The remaining 73% 
was funded by state and local governments.50 These 
investments have been made possible through a 
combination of federal and state resources, including 
federal grants, state revolving loan funds, and municipal 
bonds. These funding sources have proven to be highly 
cost-effective and should remain in the toolbox for 
projects that are necessary but difficult to delegate  
to the private sector. But they are no longer sufficient—
or ideally suited—to meet all of the nation’s diverse  
and growing needs. Mobilizing American household  
net worth, which totals over $95.6 trillion, can reduce 
the public debt burden.51 

Public capital

As we’ve already noted, federal, state, and local government 
have historically been the principal source of funding for 
public infrastructure projects. 
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Sourcing Capital

Public-private partnerships

With fewer federal funds available for public works,  
US government spending will need to focus on areas 
where social benefits far outweigh the available return 
on investment, and generally preclude the use of private 
capital. For the remaining opportunities, which offer a 
balance of social and capital benefits, the nation will be 
well-served by employing the full breadth of resources—
including private capital—to make the necessary 
investments to build, maintain, repair, and replace the 
nation’s civic capital. 

Just as private capital can be an effective complement  
or supplement to direct government expenditures, it can 
also be leveraged to absorb some of the risks associated 
with project design and construction. In return for such 
investments, and the corresponding risk that must  
be assumed, private investors deserve to receive a 
reasonable rate of return. This concept is not new; 
investor-owned utilities across the country have operated 
privately to provide an essential public service for a 

century. Around the world, the private sector has been 
contracted to build and operate individual projects, 
ranging from toll roads to airport terminals to water 
treatment and delivery. Europe, Canada, and Australia 
have been leaders in this movement to leverage the 
operational expertise of private contractors to deliver 
high quality services to their citizens.

P3s are contractual agreements between the private 
sector and state or local governments. This arrangement 
provides for greater private sector participation than usual 
in the construction, maintenance, and management of  
a public facility. The private sector partner is responsible 
for activities historically undertaken by the government 
and bears a financial risk if the project fails to provide a 
minimally acceptable standard of service. Conversely, if 
the facility is built and managed efficiently, the private 
sector partner is normally permitted to seek a reasonable 
return on its invested capital.

We expect entitlement programs and defense expenditures 
to constitute a larger share of the federal budget in the 
years ahead. As these costs increase, the ability to devote 
federal revenue to other discretionary programs will become 
more challenging. 

P3s
Public-private partnerships 
(P3s) are contractual 
agreements between the 
private sector and state or 
local governments.
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The allocation of risk is an important consideration in the 
execution of any P3 project. The equity participant and 
its financiers must absorb some risk, whether related to 
design, construction, or operation. If properly structured, 
the P3s reduce the risk to the government entity and 
shifts it to the private sector, which retains a powerful 
incentive to succeed.

The long-term lease of the Indiana Toll Road to a private 
consortium is a case in point. After paying $3.8 billion to 
the State of Indiana for the privilege of operating the toll 
road, traffic failed to meet expectations and the private 
operator filed for bankruptcy protection. The State of 
Indiana retained the proceeds from the sale of the 
concession to operate the road. A subsequent operator 
assumed the lease and agreed to invest another $260 
million into toll road maintenance. The media attention 
may not have been particularly welcome but Indiana 
taxpayers and toll road patrons were protected.

Source: InfraAmericas, UBS.

Fund manager ($1.33bn)

Operator ($781m)

Contractor-developer ($1.5bn)

Institutional direct 
investor ($498m)

Institutional direct investors represent the smallest 
contributors to the P3 market in the US

In % of USD, 2008-2013

37%19%

12%

32%
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Sourcing Capital

While federal financial assistance through subsidized 
loan programs will be an essential component in the 
next decade, concerns over the size of the deficit is  
likely to persist. State and local governments also are 
likely to face challenges as they wrestle with rising 
pension liabilities, limiting their ability to make new 
investments that would raise their bonded debt burdens.

America’s households have been the dominant 
purchaser of tax-exempt municipal bonds for three 
decades. They are expected to remain so in the years 
ahead but their participation can extend beyond 
investments in state and local securities. Volunteerism 
and philanthropy have always been a defining trait  
of Americans. In Alexis de Tocqueville’s study of our 
then-young nation, he observed that this tendency  
was a natural extension of American democracy.

Charitable gifts are a natural manifestation of the 
American ideals of resourcefulness, equal opportunity, 
and participation. As a nation, we have always found 
ways to respond to national challenges through 
collective action. Ever since “voluntary associations” 
were established in the early days of our Republic, 
philanthropy has evolved into a vibrant ecosystem  
of different charitable organizations. In addition to 
donating time, talent, and other resources to serve 
causes and peoples around the world, Americans now 
give over $1 billion a day to charity.52 In fact, the US 
ranks highest in terms of individual charitable giving— 
at approximately 1.4% of GDP, contributing nearly  
twice as much as the next-highest country.53 

Over the years, we have developed new ways of 
promoting philanthropy, such as tax credits and 
deductions, in recognition of its contribution to the 
public good. In order to leverage individual contributions 
for a larger impact, we have also developed a broad 
range of gifting vehicles and organizations, from private 
foundations and charitable organizations to donor 
advised funds. 

Private capital

Federal largesse, civic engagement through philanthropic 
activities, and a robust municipal bond market have 
historically been the three pillars upon which America’s 
infrastructure funding rests. 

“ In the United States, as soon as several inhabitants have 
taken an opinion or an idea they wish to promote in 
society… From that moment, they are no longer isolated 
but have become a power seen from afar whose activities 
serve as an example and whose words are heeded.”

 ALEXIS DE TOCQUEVILLE, DEMOCRACY IN AMERICA, 1835
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But our nation’s civic commitments go beyond 
philanthropy, and these institutions are increasingly 
seeking opportunities to promote social benefits through 
private capital investment. In recent years, this has been 
exemplified by the burgeoning demand for sustainable 
investments, environmental finance, and impact 
investing. In total, the market for these and other forms 
of social finance already exceeds $21 trillion globally.54 
Conventional impact investing is targeted to human 
suffering (poverty, hunger, and disease). Their track 
record of success suggests that there is a clear 
opportunity to tackle the challenge of funding 
investments that are needed for the public welfare. 

To harvest this growing base of capital, and other 
investment communities around the globe, we envision  
a multi-pronged approach. Each potential source of 
capital has a unique set of investment objectives, 
regulatory requirements, and time horizons. In order to 
maximize the resources available to fund our nation’s  
civic capital, it will be important to identify opportunities 
that tailor projects to account for these investors’ 
objectives and hurdles. It will also be essential to consider 
mechanisms for applying leverage (through government 
guarantees, tax preferences, or matched spending) in 
order to expand the impact of each dollar invested.

Source: UBS, Giving USA 2016: The Annual Report on Philanthropy for the Year 2015

Foundation giving ($58.46)

Charitable bequests ($31.76)

Individual giving ($264.58)

Corporate giving ($18.45)

Over 80% of philanthropic capital comes directly from
individuals through donations or bequests

2015 charitable giving in the US, in billions

1.4% of GDP
amount of US individual charitable 
giving is nearly twice as much as 
the next-highest country. 
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Sourcing Capital

*Note: Due to the nature of this data, there may be overlap in asset totals.

Private and external sources of capital
The table below reflects some of the primary sources of private and “external” sources of capital that 
can potentially be leveraged to address at least a portion of the nation’s future infrastructure needs.

Investor Description Total assets available*

Individuals / Households

High Net Worth & Ultra 
High Net Worth Investors

—  Investment strategies vary, but these investors have access to illiquid vehicles, 
such as private equity, and have sufficient net worth to create endowments 
and foundations

$42.6 trillion (of $95.6 trillion  
total household wealth)55

Family Offices — Investment strategies vary
— Investments may be mission-oriented or guided by risk/return 
—  Risk tolerance also varies, but only 4% of North American family offices  

are invested conservatively

$1.7 trillion—61% of which are 
now active or expect to be active  
in impact investing56,57

Institutional

 Pension Funds — Wide range of internal staff expertise
—  Fiduciary board of directors typically sets risk tolerance and desired  

rate of return
— Desire to match investment returns to long-term liabilities

$7.8 trillion—only about 1%  
is earmarked to infrastructure58

Insurance Companies — Invest mostly in bonds, common stock, and first-lien mortgages
— Tend to invest conservatively
— Desire to match returns to liabilities 
— Subject to government regulation

$1.4 trillion—about 1.9%  
is allotted to infrastructure59

Endowments — Donations to non-profit groups 
— Able to invest in alternative assets (including infrastructure)
— Have varying rules regarding investment, withdrawal, and fund usage policy

$348 billion, with 4.3% going  
to infrastructure investments60

Foundations — Generally seek competitive financial returns
—  Investments can be mission-oriented investments, program related 

investments, or in the form of grants61

$865 billion—heavy civic capital 
investment, but little traditional 
infrastructure62

Environmental, Social, 
and Governance 
Considerations and 
Impact Investing Funds

—  Professionally managed strategies: registered investment companies, 
alternative investment vehicles, community investing institutions, and 
separately managed accounts

—  Guided by a range of motivations; most assets are managed according  
to ESG factors63

—  Factors are incorporated to manage institutional investors’ risk and to fulfill 
their fiduciary duty64

— Have varying rules regarding investment, withdrawal, and fund usage policy

$21 trillion globally, and $8.7 
trillion in the United States65,66

 Infrastructure Funds —  Professionally managed private equity strategies, managing assets for pensions, 
sovereign wealth funds, and other institutional clients

—  Invests in individual infrastructure deals,—average deal size of $364 million, 
but 52% of deals are smaller than $100 million67

 —  Funds generally have 10-year investment time-frames, and generally target 
2-3% excess returns over public equity markets in order to earn their 
“illiquidity premium” 

— Gains may be subject to carried interest taxation

$373 billion (46% of which is 
focused on North America)68

Sovereign Wealth Funds

—  Investment funds owned by governments, funded by foreign exchange  
assets and reserves

— Have exhibited prior interest in the infrastructure asset class

$6.3 trillion, with 14% currently 
allocated to infrastructure69,70



Policy
considerations
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Delays in the commencement of a project are a common 
complaint from private sector participants. Some delays 
cannot be avoided, as public hearings are an essential 
component of American democracy. But delays due to the 
absence of a unified permitting authority are far more 
difficult to justify. Sequential and duplicative review by 
multiple government agencies is a significant disincentive 
to private sector participation and must be addressed.

A recent review by the Bipartisan Policy Center illustrated 
the challenge. Major infrastructure projects require 59 
different permits and reviews from a dozen separate 
agencies before construction can commence.71 No 
surprise, then, that the US recently ranked 39th among all 
nations in the World Bank index measuring the difficulty 
associated with processing construction permits.72 The 
past two presidential administrations have acknowledged 
the obstacles posed by permitting delays, prompting 
Congress to pass the Federal Permitting Improvement Act 
in 2016. President Trump took another step forward with 
his recent executive order on expediting environmental 
reviews.73 The designation of high priority projects for 
expedited review should be expanded to encompass a 
broader set of projects beyond those with national 
significance.

Reduce permitting delays

By their very nature, infrastructure projects are time-
consuming and complex investments of effort and capital. 

59
different permits and 
reviews are required from 
a dozen separate agencies 
before construction can 
commence on major 
infrastructure projects.
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Policy Considerations

The Internal Revenue Code imposes various restrictions 
on the sale of bonds secured by private sector 
participants—relaxing these constraints would promote 
investment from private capital.

Private activity bonds are issued by a public agency on 
behalf of a private project. Some of these bonds are 
deemed to be “qualified” and thereby exempt from 
federal income tax. A federally-mandated volume cap  
is allocated to each state, thereby restricting the number 
of bonds that may be sold on a tax-exempt basis. An 
aggregate increase in the volume cap and a more lenient 
approach to carrying over unused capacity beyond three 
years would reduce the cost of capital for private sector 
investments in public infrastructure.

Expand tax-advantaged investments

The cost of capital for state and local governments varies 
based upon a variety of factors. The ratings assigned to 
municipal debt obligations are a primary determinant,  
of course, but so is market demand for these securities. 

The elimination of restrictions on the use of proceeds 
from the privatization of public assets would also 
enhance the attractiveness of public-private partnerships. 
The proceeds from the sale or lease of public assets 
currently are used to discharge existing tax exempt debt, 
among other purposes, raising the cost of capital for 
private sector participants. By allowing such debt to 
remain in place, the cost of privatizing assets would 
decline, allowing the public sector to impose more 
rigorous performance standards or raising the amount  
of money offered for the right to manage public 
infrastructure.

The Tax Reform Act of 1986 reduced the incentive  
of commercial banks to buy municipal bonds. By 
eliminating the ability of banks to deduct the interest 
cost incurred to carry an inventory of municipal bonds, 
the pool of potential buyers was reduced. An exception 
was made for “qualified tax-exempt obligations,” where 
the annual amount of bonds issued by a government 
was small. The net effect was to favor smaller local 
governments, preserving their access to the tax-exempt 
market but reducing the available capital for major 
projects. Raising the bank-qualified threshold for bond 
issues that initially fund infrastructure, or simply 
reverting to the incentives that existed before 1986, 
would promote investment by banks in infrastructure. 
Lastly, consideration should also to given to extending 
tax-advantages to equity investments as well. This  
would allow access to a much broader pool of 
investment capital.
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Cut the red tape 
Mandate an accelerated review 
process for projects of “national 
significance.” Identify one lead agency 
for each project with responsibility  
for coordinating all permitting among 
federal agencies. Eliminate sequential 
permitting requirement.

Ease obstacles to private  
sector investment 
Increase the maximum size of bank 
qualified bonds issued for new  
money infrastructure investments. 
Raise the volume caps for private 
activity bonds. Allow proceeds from 
privatization to be used on other 
infrastructure projects with tangential 
benefits to project operations.

Improve Federal-State coordination 
A partnership between the FCC and 
states, through the Federal-State  
Joint Boards, is vital to ensuring that 
minimum standards (service availability, 
affordability, reliability, quality, public 
safety, and privacy) are being adopted 
and defined on a federal level, but with 
states’ input. 

Remove unnecessary conditions 
Remove conditions that intend to 
promote some other type of perceived 
utility, but otherwise detract from core 
focus of the project. 

Foster community-driven 
solutions 
Encourage the use of public benefit 
corporations to sponsor the repair 
and restoration of public spaces.

Coordinate infrastructure projects 
Encourage cost synergies by identifying 
grants and programs where fiber  
optic cable can be installed alongside 
road construction and repair, or in 
conjunction with other infrastructure 
projects such as water and electrical 
grid installation.

Engage private wealth 
Establish a national infrastructure  
fund for a limited number of projects 
of “national significance” that would 
offer tax advantages to individuals 
who make investments.

Broaden private engagement  
in mass transit 
Promote public bidding for private 
sector operation of municipal bus 
routes and construction of light rail 
lines on public rights-of-way.

Revisit Build America Bonds

Allow state and local governments to 
issue taxable bonds and receive an annual 
federal subsidy toward the payment of 
debt service. Protect the subsidy from 
future sequestration. Promote the bonds 
to overseas investors. 

Incentivize private capital
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Elected officials, policymakers, business leaders,  
civic leaders and investors will need to work jointly in 
determining the most effective way of leveraging civic 
capital for optimum impact.

Next steps

Assessing the needs, establishing the 
priorities, and identifying the funding 
sources for future infrastructure projects 
are necessary but not sufficient steps for 
driving innovation, raising productivity 
and improving living conditions. 

How will these different 
infrastructure needs be 
prioritized?

Which projects are  
best funded through 
traditional public 
channels?

Which projects lend 
themselves best to the 
leveraging of private 
capital?

How can we most 
effectively engage and 
utilize private sources of 
capital?

What specific criteria 
should be avoided to 
allow for private capital to 
be efficiently deployed? 

What outcome is being 
optimized through each 
of these projects and 
initiatives?

Important policy considerations
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Too often in the past, the inability to address these  
basic questions has led to a misallocation of capital,  
a muddling of the public purpose, a tendency to 
“overreach” beyond the original mission mandate and 
an inability to tap into non-traditional sources of capital. 
To effectively engage civic capital however, there will 
need to be clearly defined goals, concrete deliverables, 
effective measures of success and tangible payoffs for 
investors.

We are under no illusions regarding the difficulties 
associated with introducing unconventional approaches 
to infrastructure investments. Generations of learned 
behavior about both what is—and what is not—possible 
will now need to be challenged. Entrenched special 
interests will no doubt feel threatened and likely push 
back hard against any new approaches that threaten  
the status quo. Bureaucracies tend to have an organic 
aversion to any type of change—especially when it is  
on such a large scale and with such critical stakes. 

Care must also be taken to ensure that the terms of  
new initiatives to engage private capital are structured  
to maximize effectiveness without unfairly enriching a 
narrow sub-set of society. Incentives must reward the 
risk of committing capital, but safeguards must also be 
put in place to avoid the perception of windfall profits  
at the expense of the public purpose.

But none of these challenges are acceptable excuses  
for not trying. If the United States is to remain a vibrant, 
dynamic, robust, and innovative economy that provides 
both for the needs and aspirations of its citizens, then 
such efforts are not only fiscally sensible, they are also 
morally essential. 



35

Notes
_______________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________   

_______________________________________________________________________________________________________________________________________________   

_______________________________________________________________________________________________________________________________________________   

_______________________________________________________________________________________________________________________________________________   

_______________________________________________________________________________________________________________________________________________   

_______________________________________________________________________________________________________________________________________________   

_______________________________________________________________________________________________________________________________________________   

_______________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________   

_______________________________________________________________________________________________________________________________________________   

_______________________________________________________________________________________________________________________________________________   

_______________________________________________________________________________________________________________________________________________   

_______________________________________________________________________________________________________________________________________________   

_______________________________________________________________________________________________________________________________________________   

_______________________________________________________________________________________________________________________________________________   

_______________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________



Endnotes

 1 American Society of Civil Engineers (ASCE), Report Card for America’s Infrastructure, 2017, http://www.cbo.gov/publication/49910.

 2 ibid.

 3 ibid.

 4 ibid.

 5  Congressional Budget Office (CBO), Public Spending on Transportation and Water Infrastructure, 1956 to 2014, March 2015, http://www.cbo.gov/publication/49910.

 6  ibid.

 7  Sargent, Michael, End of the Runway: Rethinking the Airport Improvement Program and the Federal Role in Airport Funding, Heritage Foundation, 23 November 2016. 
See also Federal Aviation Administration (FAA), Report to Congress: National Plan of Integrated Airport Systems, 2016.

 8  Luis Munoz Marin International Airport in San Juan (PR) and Stewart International Airport in New York were both privatized. Stewart later reverted to public 
ownership.

 9  Texas A&M Transportation Institute, 2015 Urban Mobility Scorecard, August 2015,  
tti.tamu.edu/documents/mobility-scorecard-2015.pdf.

 10  TRIP National Transportation Research Group, Colorado Transportation by the Numbers, Meeting the State’s Need for Safe, Smooth and Efficient Mobility, March 
2017.

 11  CBO, Approaches to Make Federal Highway Spending More Productive, February 2016, http://www.cbo.gov/publication/50150.

 12  American Association of State Highway and Transport Officials, Bridging the Gap: Restoring and Rebuilding the Nation’s Bridges, July 2008, ftp://ftp.mdt.mt.gov/
research/LIBRARY/BTG-1-BRIDGING-GAP-AASHTO.PDF.

 13  Bipartisan Policy Center (BPC), Bridging the Gap Together: A New Model to Modernize U.S. Infrastructure, May 2016, infrastructurecouncil.org/bridging-the-gap-
together-a-new-model-to-modernize-u-s-infrastructure/.

 14  BPC, The Consequences of Reduced Federal Transportation Investment, September 2012, https://bipartisanpolicy.org/events/consequences-underinvesting-
transportation-need-sustainable-solutions/.

 15  CBO, Public Spending on Transportation and Water Infrastructure, 1956 to 2014, March 2015, http://www.cbo.gov/publication/49910.

 16  CBO, Approaches to Make Federal Highway Spending More Productive, February 2016, http://www.cbo.gov/publication/50150.

 17  American Public Transportation Association (APTA), 2016 Public Transportation Fact Book, February 2017, http://www.apta.com/resources/statistics/Documents/
FactBook/2016-APTA-Fact-Book.pdf.

 18  APTA, Shared Mobility And The Transformation of Public Transit, March 2016, http://www.apta.com/resources/reportsandpublications/Documents/APTA-Shared-
Mobility.pdf.

 19  K. A. Marczuk, H. S. S. Hong, C. M. L. Azevedo, M. Adnan, S. D. Pendleton, E. Frazzoli, and D. H. Lee, Autonomous Mobility on Demand in Simmobility: Case Study of 
the Central Business District in Singapore, in Cybernetics and Intelligent Systems (CIS) and IEEE Conference on Robotics, Automation and Mechatronics (RAM), 2015 
IEEE 7th International Conference on CIS & RAM, pp. 167–172, IEEE, 2015.

 20  Smithsonian Institute, America on the Move, http://amhistory.si.edu/onthemove/exhibition/exhibition_17_2.html, accessed 9 April 2017.

 21  Statista, World seaborne trade—carried by containers 1980-2015, https://www.statista.com/statistics/253987/international-seaborne-trade-carried-by-containers/, 
accessed 9 April 2017.

 22  US Department of Transportation Bureau of Transportation Statistics, Transportation Statistics Annual Report, 2016, https://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/
files/publications/transportation_statistics_annual_report/index.html, accessed 9 April, 2017.

 23   US Census Bureau, Annual Trade Highlights, 2016, https://www.census.gov/foreign-trade/statistics/highlights/annual.html.

 24  Alliance of the Ports Authorities, NAFTA Container Port Ranking 2015, http://www.aapa-ports.org/unifying/content.aspx?ItemNumber=21048.

 25  Brookings Institute, The Top 10 Metropolitan Port Complexes in the US, 1 July 2015, https://www.brookings.edu/blog/the-avenue/2015/07/01/the-top-10-
metropolitan-port-complexes-in-the-u-s/.

 26  Boston Consulting Group, How the Panama Canal Expansion Is Redrawing the Logistics Map, accessed 4 April 2017, https://www.bcgperspectives.com/content/
articles/transportation-travel-tourism-how-panama-canal-expansion-is-redrawing-logistics/.

 27  World Economic Forum, Global Risks 2015, http://reports.weforum.org/global-risks-2015/.

 28  Tiemann, Mary, Safe Drinking Water Act (SDWA): A Summary of the Act and its Major Requirements, Congressional Research Service, 1 March 2017.

 29  USA, Environment Protection Agency, Ground Water and Drinking Water, https://www.epa.gov/ground-water-and-drinking-water.

 30  University of North Carolina, Four Trends in Government Spending on Water and Wastewater Utilities since 1956, 9 September 2015.

 31  Federal Communications Commission (FCC), 2016 Broadband Progress Report, 28 January, 2016.

 32  ibid.

 33  ibid.

 34  Pew Research Center, Home Broadband 2015, 21 December 2015, http://www.pewinternet.org/2015/12/21/home-broadband-2015/.

 35  ibid.



37

 36  FCC, International Comparison Requirements Pursuant to the Broadband Data Improvement Act; International Broadband Data Report, 29 January 2016, https://www.
fcc.gov/reports-research/reports/international-broadband-data-reports/international-broadband-data-report-3.

 37  Ericsson, Arthur D. Little, Socioeconomic Effects of Broadband Speed, Chalmers University of Technology, 2011.

 38  ibid.

 39  Progressive Policy Institute, Investment Heroes, October 2016, http://www.progressivepolicy.org/publications/investment-heroes-2016-fighting-short-termism/.

 40  FCC, Carriers Accept Over $1.5 Billion in Annual Support from Connect America Fund to Expand and Support Broadband for Nearly 7.3 Million Rural Consumers  
in 45 States and One Territory, 27 August 2015, http://transition.fcc.gov/Daily_Releases/Daily_Business/2015/db0827/DOC-335082A1.pdf.

 41  ibid.

 42  US Department of Energy (DOE), Energy Information Administration, How Much Electricity Is Lost in Transmission and Distribution in the United States?,  
accessed 30 March 2017, http://www.eia.gov/tools/faqs/faq.cfm?id=105&t=3.

 43  DOE, The Smart Grid: An Introduction, accessed 30 March 2017, https://energy.gov/oe/downloads/smart-grid-introduction-0.

 44  DOE, Energy Information Administration, Electricity Data Browser, 30 March 2017, Average Retail Price of Electricity to Ultimate Customers by End-Use Sector,  
http://www.eia.gov/electricity/monthly/epm_table_grapher.cfm?t=epmt_5_6_a.

 45  DOE, The Smart Grid: An Introduction, accessed 30 March 2017, https://energy.gov/oe/downloads/smart-grid-introduction-0.

 46  DOE Global Energy Storage Database/Sandia National Laboratories, accessed 29 March 2017, http://www.energystorageexchange.org/projects.

 47  UBS, Q-Series®, Global Autos: What is the powertrain of the future?, 9 March 2016. 

 48  ibid.

 49  ibid.

 50  CBO, Public Spending on Transportation and Water Infrastructure, 1956 to 2014, March 2015, http://www.cbo.gov/publication/49910.

 51 Cerulli Associates, Cerulli Lodestar, December 2015, https://www.cerulli.com/products-services/cerulli-lodestar/.

 52 Giving USA, Giving USA 2016: The Annual Report on Philanthropy for the Year 2015, 13 June 2016, https://givingusa.org.

 53  Charities Aid Foundation, Gross Domestic Philanthropy: An International Analysis of GDP, Tax, and Giving, January 2016,  
https://www.cafonline.org/about-us/publications/2016-publications/gross-domestic-philanthropy.

 54 Global Sustainable Investment Alliance (GSIA), 2014 Global Sustainable Investment Review, February 2015.

 55  Cerulli Associates, Cerulli Lodestar, December 2015, https://www.cerulli.com/products-services/cerulli-lodestar/.

 56 UBS, Global Family Office Report 2016, accessed 3 April 2017, http://www.globalfamilyofficereport.com/.

 57 US SIF Foundation: Forum for Sustainable and Responsible Investment, Family Offices and Investing for Impact, 2016, www.ussif.org/files/Publications/Family_Offices.pdf.

 58  Organisation for Economic Co-Operation and Development, Annual Survey of Large Pension Funds and Public Pension Reserve Funds, 2014,  
https://www.oecd.org/daf/fin/private-pensions/2014_Large_Pension_Funds_Survey.pdf.

 59 Preqin, Insurance Companies Investing in Infrastructure, 2013, https://www.preqin.com/docs/newsletters/inf/Preqin_INFSL_Feb_2013_Insurance_Companies_Investing.pdf.

 60 Preqin, Endowment Plans, 2014, https://www.preqin.com/docs/newsletters/inf/Preqin-INFSL-Nov-2014-Endowment-Plans.pdf.

 61  Rockefeller Foundation, Capital Spectrum and Definitions,  
https://assets.rockefellerfoundation.org/app/uploads/20160523104453/05b-RF-Trustees-MRI-Background-Table-Cropped.jpg.

 62 Foundation Center, Total Grantmaking Foundations, 2014, http://data.foundationcenter.org/#/foundations/all/nationwide/total/list/2014.

 63  US SIF, The Forum for Sustainable and Responsible Investment, 2016 Report on US Sustainable, Responsible and Impact Investing Trends, accessed 3 April 2017,  
http://www.ussif.org/trends.

 64 ibid.

 65 GSIA, 2014 Global Sustainable Investment Review, February 2015.

 66  US SIF, The Forum for Sustainable and Responsible Investment, 2016 Report on US Sustainable, Responsible and Impact Investing Trends, accessed 3 April 2017,  
http://www.ussif.org/trends.

 67 Preqin, 2017 Preqin Global Infrastructure Report, accessed 3 April, 2017 https://www.preqin.com/item/2017-preqin-global-infrastructure-report/4/16507.

 68 ibid.

 69  Preqin, 2015 Sovereign Wealth Fund Review: Exclusive Extract,  
https://www.preqin.com/docs/reports/2015-Preqin-Sovereign-Wealth-Fund-Review-Exclusive-Extract-June-2015.pdf.

 70 Lyons, Gerard, A Growing Role for Sovereign Wealth Funds, McKinsey & Company, 2013, http://voices.mckinseyonsociety.com/sovereign-wealth-funds.

 71 Winkler, Andy, Accelerating the Permitting Process, Bipartisan Policy Center, 2 February 2017.

 72 World Bank, Ease of Doing Business in the United States, http://www.doingbusiness.org/data/exploreeconomies/united-states/, accessed 9 April 2017.

 73  USA, White House, Executive Order Expediting Environmental Reviews and Approvals for High Priority Infrastructure Projects, 27 January, 2017,  
https://www.whitehouse.gov/the-press-office/2017/01/24/executive-order-expediting-environmental-reviews-and-approvals-high.



This publication is for your information only and is not intended as an offer, or a solicitation of an offer, to buy or sell any investment or other special product. The 
analysis contained herein is based on numerous assumptions. Different assumptions could result in materially different results. Certain services and products are subject 
to legal restrictions and cannot be offered worldwide on an unrestricted basis and/or may not be eligible for sale to all investors. All information and opinions expressed 
in this document were obtained from sources believed to be reliable and in good faith, but no representation or warranty, express or implied, is made as to its accuracy 
or completeness (other than disclosures relating to UBS and its affiliates). All information and opinions as well as any prices indicated are currently only as of the date of 
this report, and are subject to change without notice. Opinions expressed herein may differ or be contrary to those expressed by other business areas or divisions of UBS 
as a result of using different assumptions and/or criteria. At any time UBS AG and other companies in the UBS group (or employees thereof) may have a long or short 
position, or deal as principal or agent, in relevant securities or provide advisory or other services to the issuer of relevant securities or to a company connected with an 
issuer. Some investments may not be readily realizable since the market in the securities is illiquid and therefore valuing the investment and identifying the risk to which 
you are exposed may be difficult to quantify. UBS relies on information barriers to control the flow of information contained in one or more areas within UBS, into other 
areas, units, divisions or affiliates of UBS. Past performance of an investment is no guarantee for its future performance. Some investments may be subject to sudden 
and large falls in value and on realization you may receive back less than you invested or may be required to pay more. We are of necessity unable to take into account 
the particular investment objectives, financial situation and needs of our individual clients and we would recommend that you take financial and/or tax advice as to the 
implications (including tax) of investing in any of the products mentioned herein. This document may not be reproduced or copies circulated without prior authority of 
UBS or a subsidiary of UBS. UBS expressly prohibits the distribution and transfer of this document to third parties for any reason. UBS will not be liable for any claims or 
lawsuits from any third parties arising from the use or distribution of this document. This report is for distribution only under such circumstances as may be permitted by 
applicable law.

USA: Distributed to US persons by UBS Financial Services Inc., a subsidiary of UBS AG. UBS Securities LLC is a subsidiary of UBS AG and an affiliate of UBS Financial 
Services Inc. All transactions by a US person in the securities mentioned in this report should be effected through a US-registered broker dealer affiliated with UBS, and 
not through a non-US affiliate.



© UBS 2017. The key symbol and UBS are among the registered and unregistered trademarks of UBS. All rights reserved. 
UBS Financial Services Inc. is a subsidiary of UBS AG. Member FINRA/SIPC.

ubs.com/fs




