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US infrastructure investment has long fallen 
behind what’s needed to maintain a state 
of good repair for existing assets, let alone 
power the economy of the 21st century. 
Over the next decade, the investment gap 
amounts to more than USD 2.1 trillion. 

Deficient infrastructure reduces overall economic output and family incomes. The costs 
also add up to households and businesses in other ways. In the worst case, deficient 
infrastructure can lead to loss of life and massive economic damage. For re/insurers, 
the infrastructure gap can directly lead to higher claims in many lines of business.

Re/insurers as well as the wider economy would benefit greatly from closing the US 
infrastructure investment gap. The re/insurance industry is well-placed to advance 
the conversation by engaging with decision-makers and stakeholders at many levels. 
As a risk bearer from deficient infrastructure, the industry has a vested interest in 
recognizing, assessing, and mitigating the risks presented by the infrastructure gap. 
Finally, re/insurers have a deep understanding of the complex risks related to the 
construction of new infrastructure projects. Re/insurers along with other long-term 
investors can also play an important role as sources of private infrastructure funding 
as part of their asset management activities. However, this aspect is beyond the 
scope of this paper and is reviewed in depth elsewhere.1

Re/insurance is an important component of facilitating investment in new infrastructure 
assets; transferring risks from the construction phase through the long period of use. 
Novel re/insurance solutions in the form of performance covers are also available 
to protect the earnings streams of different operational infrastructure assets. Finally, 
government entities involved with infrastructure assets have access to a number 
of risk management and re/insurance solutions through partnerships with re/insurers.

1 For example, see Infrastructure Investing. It Matters, Swiss Re and IIF, 2014.

Külli Tamm
Senior Economist
+1 914 828 6504
Kulli_Tamm@swissre.com

Peter Langan
Underwriter Engineering
+1 860 902 7174
Peter_Langan@swissre.com



Economic Research & Consulting, 21 March 2017 Page 2 of 10  

Underwriting the US infrastructure gap Underwriting the US infrastructure gap 

I. Overview of the infrastructure landscape

Did you cross a bridge on your daily trip to work? What would happen to your commute 
if that bridge had to be shut down tomorrow for safety reasons? What if after the next 
big thunderstorm or snowstorm, electricity service to your house was not restored for 
a few days? What if the water from your tap were one day unusable, even for a shower? 
Infrastructure systems are lifelines that power the entire US economy – from the 
network of roads and bridges for private vehicles, trains, buses and planes that help 
move people and goods, to the electricity that powers our homes, offices, and factories, 
to the water and telecommunications systems. Infrastructure assets tend to be high-
cost investments that are intended for use over a long period of time. This translates into 
significant risk exposures for the stakeholders that build, own and operate them. 
Figure 1 lays out a broad overview of selected US infrastructure assets by the numbers.

Infrastructure systems are a lifeline 
that power the entire US economy.

Figure 1
Overview of selected US infrastructure 
assets by the numbers
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As varied as there are types of infrastructure, there are ownership and funding 
structures. State and local governments own and maintain more than three quarters  
of the nation’s non-defense public infrastructure assets.2 They have historically also 
contributed significantly to the capital investment.3 Federal spending is relatively  
higher in a few sectors, such as transportation and water, but much lower in others.4  
In addition to public assets, privately-owned infrastructure supplies Americans with 
electricity, telecommunications networks, and oil and natural gas pipelines, although 
rates for some of these services are regulated or set by public utility commissions.5  
In comparative international experience, some types of infrastructure that are public  
in the US are privately owned in other countries, and vice versa.6

II. How big is the infrastructure gap?

Infrastructure investment in the US has long fallen behind what’s needed to maintain 
current infrastructure assets in a state of good repair, let alone supporting new build  
for innovative infrastructure services of a 21st-century economy. Many of the current 
roads, bridges, water systems, dams and electricity grid components were built more 
than five decades ago, and significant parts of the system have outlived their estimated 
functional lifetimes.7 According to figures from the Bureau of Economic Analysis, the 
average age of all government-owned fixed assets in the country reached 24 years in 
2015 – a new record for a data series going back to 1925.8

Infrastructure spending in the US lags compared to global peers. For example, as a 
share of GDP, the US spends only 2.5% on infrastructure, compared to 3.9% in Canada, 
Australia, and South Korea, close to 5% in Europe, and between 9-12% in China.9 As a 
result, the competitiveness of the US suffers – based on the World Economic Forum’s 
2016 Global Competitiveness report, the nation’s quality of overall infrastructure 
doesn’t even rank it in the top 10 among world economies!10 Acknowledgement of  
the infrastructure gap has even entered the highest levels of political discourse,  
with both Democratic and Republican parties promoting plans for major investment. 
However, at this time, the new Administration under President Trump has not yet 
proposed any concrete policies regarding infrastructure, so the uncertainty around  
any specific programs remains elevated.

2 Rebuilding America, Bank of America Merrill Lynch, 2015; E. McNichol, It’s Time for States to Invest in 
Infrastructure, Center on Budget and Policy Priorities, 23 February, 2016.

3 Paying Our Way, A New Framework for Transportation Finance, Final Report of the National Surface 
Transportation Infrastructure Financing Commission, February 2009.

4 R. Puentes, B. Katz, M. Lipschultz and R. Agrawal, “The Way Forward. A New Economic Vision for 
America’s Infrastructure, Kohlberg Kravis Roberts & Co, May 2014.

5 Expanding our Nation’s Infrastructure through Innovative Financing, U.S. Department of the Treasury, 
September 2014.

6 For example, the urban water supply infrastructure is privately owned in the UK, as are all three major 
London airports. In Hong Kong, the transit system is under private management. In Canada and Europe, 
private management also extends to some highways. See U.S. Department of the Treasury, September 
2014, op cit.

7 2013 Report Card for America’s Infrastructure, American Society of Civil Engineers, March 2013; 
Performance-Based Infrastructure: An Acceleration Agenda for the United States Recommendations  
to the Build America Investment Initiative, Beeck Center for Social Impact + Innovation, Working Draft,  
20 May, 2016.

8 S. Chandra and J. Yadoo, “America Is Aging in More Ways Than One,” Bloomberg News, 6 October 2016.
9 R. Puentes, et al, May 2014, op cit.
10 The US was ranked 13th for quality of infrastructure. K. Shwab, “The Global Competitiveness Report,” 

World Economic Forum, 2016.

These assets are funded, owned and 
maintained by a mix of federal, state 
and local government dollars, as well 
as the private sector.

Infrastructure investment in the  
US has long fallen behind what’s 
needed, ...

… and also lags compared to  
global peers.
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Source: Infrastructure Report Card 2017, American Society of Civil Engineers, March 2017.

Estimates of the infrastructure investment gap vary widely. For example, the American 
Society of Civil Engineers (ASCE) cites investment needs of USD 125 billion per year 
over the coming decade to maintain and repair the existing surface transportation 
system, while the National Surface Transportation Infrastructure Financing Commission 
notes an investment need of USD 139 billion per year.11 Both of these estimates  
exceed actual capital spending on transportation by federal, state, and local 
governments. More broadly over the next decade, ASCE estimates a gap between 
planned investments and investment needs for all types of infrastructure of over  
USD 2.1 trillion.12 The largest investment gap appears in the transportation sector, 
followed by schools, electricity infrastructure, and water/wastewater (see Figure 2).

Even if the current infrastructure assets were properly maintained, these assets will not 
be enough to meet the needs of a growing population – the Census Bureau projects 
that the US population will have grown by 35 million persons in 2030 compared  
to today.13 Moreover, further infrastructure investment needs arise from facilitating the 
economy of the future. New technology from smart homes to the Internet of Things 
increasingly relies on a well-functioning electricity grid and ubiquitous wireless and/or 
internet connectivity; today’s existing roads, transportation systems and urban layouts 
present challenges for autonomous vehicles, high-speed rail of the future; and so on. 
Thus, to keep the US economy competitive and modernized, the infrastructure 
investment gap is likely to be even larger than the ASCE figures suggest.

11 An Economic Analysis of Transportation Infrastructure Investment, White House, July 2014.
12 Infrastructure Report Card 2017, American Society of Civil Engineers, March 2017.
13 Table 1. Projections of the Population and Components of Change for the United States: 2015 to 2060 

(NP2014-T1), U.S. Census Bureau, Population Division, December 2014.

Figure 2
Infrastructure investment needs over the 
next decade by sector
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III. What are the consequences of this gap?

Deficient infrastructure adds to the costs of doing business and makes many operations 
less efficient, for example, if trucks full of merchandise are on the road longer because 
of congestion, vehicle maintenance costs increase because of poor pavement 
conditions, or supply centers need to be established in extra locations due to unreliability 
of transportation networks. According to one estimate, US businesses as a whole pay 
USD 27 billion in additional freight costs because of the poor conditions of roads and 
other surface transportation infrastructure.14 Similarly, inadequate telecommunications 
networks or unreliable electricity grid components hamper production and add to the 
cost of doing business.15 

Higher business costs result in lower profitability and/or higher prices, in turn lowering 
the return on investment, and thus leading to less business investment. Reduced 
investment in turn means fewer jobs and less household income, and therefore reduced 
overall economic output. For example, ASCE estimates that the current infrastructure 
gap can end up costing each family up to USD 3 400 in annual personal disposable 
income between 2016 and 2025.16 

The costs from deficient transportation infrastructure also add up to households in other 
ways. For example, inadequate transportation infrastructure not only adds congestion 
costs in terms of time and fuel wasted in traffic, but can also lead to increased stress  
for the average commuter from spending an entire week per year in traffic.17 Moreover, 
poor transportation links between jobs and workers can result in diminished access  
to labor market opportunities. Finally, deficient road conditions reduce safety, resulting 
in more crashes and fatalities on America’s roads.18 According to some estimates, 
roadway conditions are a factor in approximately one-third of traffic fatalities.19 With 
more than 30 000 traffic deaths per year, the loss of life is significant.

14 U.S. Department of the Treasury, September 2014, op cit.
15 E. Mills and R. Jones, An Insurance Perspective on U.S. Electric Grid Disruption Costs, Forthcoming in  

the Geneva Papers on Risk and Insurance Issues and Practice, 7 February, 2016.
16 Failure to Act: Closing the Infrastructure Investment Gap for America’s Economic Future, ASCE, 2016.
17 The White House, July 2014, op cit.
18 Failure to Act: The Economic power Impact of Current Investment Trends in Surface Transportation 

Infrastructure, American Society for Civil Engineers, 2011; National Surface Transportation Infrastructure 
Financing Commission, February 2009, op cit.

19 Ben Secrist, “America’s Infrastructure Challenges and Opportunities”, AmericanSecurityProject.org, 
August 2013; The White House, July 2014, op cit.

Deficient infrastructure adds to the 
costs of doing business and makes 
many operations less efficient, …

... resulting in lower profitability, less 
business investment and therefore 
reduced overall economic output.

The costs from poor transportation 
infrastructure also burden households 
directly, including added stress and 
reduced road safety.
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Other infrastructure segments similarly face underinvestment that burdens both 
businesses and consumers. Power outages are becoming more and more frequent. Due 
to insufficient infrastructure investment, the average US electricity consumer has to 
cope with roughly 30 times more service interruptions each year than utility customers 
in Japan or Singapore.20 Blackouts can directly cause lost production, idle labor and 
facilities, damage to electronic data, spoiled food, and damaged products and 
equipment.21 Even small power cuts can lead to large financial losses. For example,  
a 30-minute blackout can cost medium and large industrial clients an average of  
USD 16 000 in economic losses.22 With about nine hours of disruptions each year per 
consumer, electric service outages are projected to cause economic losses of least  
USD 150 billion,23 with some estimates even as high as USD 209 billion per year. 24

Due to the continued deterioration of water systems throughout the United States, each 
year there are approximately 240 000 water main breaks, resulting in property damage 
and expensive service interruptions and repairs.25 A lack of safe drinking water also 
jeopardizes public health, as seen recently from the water crisis in Flint, Michigan.  
Thus, well-targeted infrastructure investment not only supports economic growth and 
employment, but improves the overall quality of life.26

Systems that have been weakened by age or insufficient maintenance become 
vulnerable to otherwise survivable events such as natural catastrophes, cyber attacks, 
or acts of terrorism.27 Therefore, lack of resilience in infrastructure can lead to reduced 
insurability for some risks, make premiums more costly and/or limit the availability of 
cover.28 Conversely, a more resilient29 infrastructure landscape could protect Americans 
from an unpredictable natural environment.30

20 Power Blackout Risks. Emerging Risk Initiative – Position Paper, CRO Forum, November 2011.
21 CRO Forum, November 2011, op cit.
22 N. Hodge, “Power trip”, Allianz Insights, 2014.
23 CRO Forum, November 2011, op cit.
24 E. Mills and R. Jones, 7 February, 2016, op cit.
25 U.S. Department of the Treasury, September 2014, op cit.
26 The Economic Report of the President, the White House, February 2016.
27 R. Little, “Managing the Risk of Aging Infrastructure”, IRGC – Public Sector Governance of Emerging Risks 

– Infrastructure Case, November 2012.
28 J. Rydge, M. Jacobs, and I. Granoff, Ensuring New Infrastructure is Climate-Smart. Contributing paper for 

Seizing the Global Opportunity: Partnerships for Better Growth and a Better Climate. New Climate 
Economy, 2015.

29 Infrastructure resilience is the ability to reduce the magnitude and/or duration of disruptive events. The 
effectiveness of a resilient infrastructure or enterprise depends upon its ability to anticipate, absorb, adapt 
to, and/or rapidly recover from a potentially disruptive event. See Critical Infrastructure Resilience. Final 
Report and Recommendations, National Infrastructure Advisory Council, 8 September 2009.

30 R. Puentes, et al, May 2014, op cit.

Infrastructure investment gaps in 
segments outside of transportation 
also negatively impact businesses 
and consumers, from recurrent power 
outages ...

… to a lack of safe drinking 
water … 

… to amplified impacts from natural 
hazards.
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Deficient infrastructure can even lead to loss of life and massive economic damage, for 
instance from a dam failure or a bridge collapse. 
 ̤ In 2015, the average age of dams in the US was 52 years, while the widely-accepted 

longevity of most dams is 50 years.31 More than 10 000 dams across the country are 
rated as “high potential hazard”, meaning that a failure or operational error at the dam 
could result in the loss of human life or significant property damage.32 Of those high 
hazard dams, more than 2 000 were rated as structurally “deficient” in 2008, putting 
them at a high risk of failure.33 A 2006 dam failure in Hawaii killed seven people.34  
A 2010 dam failure in Iowa swept away a number of homes, and caused  
USD 50 million in insured and USD 120 million in economic damages.35 Yet many 
people living downstream from the deficient high-hazard dams are not aware of the 
risks, and the state offices tasked with safety programs are often understaffed and 
underfunded.36 

 ̤ Similarly, nearly 10% of the more than 600 000 bridges across the US were 
classified as in need of significant repairs in 2015, including such heavily-traveled 
icons as the Brooklyn Bridge in New York City, the Memorial Bridge in Washington, 
DC and the Centennial Bridge in Illinois, along with a number of high-traffic bridges 
on California’s major highways.37 The operator of the Memorial Bridge in Washington, 
DC noted in 2015 that if significant improvements are not made within five years,  
the bridge may have to be shut for everything but foot traffic.38 Although the 
structurally deficient classification does not technically denote that a bridge is  
unsafe, catastrophes do happen, as evidenced by the 2007 collapse of the I-35W 
Mississippi river bridge in Minneapolis in which 13 people died. The bridge had  
been rated structurally deficient by then for 17 years.39

For re/insurers, deficient infrastructure can result in higher claims in various business 
lines. With more vehicles traveling on increasingly congested roads, the frequency  
and severity of auto claims, both personal and commercial, have been rising quickly 
over the last two years. Train accidents can similarly be caused by a lack of investment 
in infrastructure. For instance, the 2015 Amtrak crash near Philadelphia may have  
been prevented by Positive Train Control technology. Moreover, dam failures not only 
endanger both residential and commercial property, but can also lead to business 
interruption and liability claims.

31 Dam Safety in the United States, Tata & Howard, 11 June, 2016.
32 Dam Safety in the States, Association of State Dam Safety Officials, 2016.
33 K. Costa and D. Cooper, The 10 States Most Threatened by High-Hazard, Deficient Dams, Center for 

American Progress, 20 September 2012.
34 Dam Safety in the United States, Tata & Howard, 11 June, 2016.
35 Report Card for America’s Infrastructure. Dams, American Society of Civil Engineers, 2013.
36 Although two thirds of all US dams are privately owned, state authorities bear responsibility over the safety 

of roughly 80% of the nation’s dams. See Report Card for America’s Infrastructure. Dams, American 
Society of Civil Engineers, 2013.

37 B. Jansen, Study: 58,000 U.S. bridges found to be structurally deficient, USA Today, 18 February, 2016.
38 C. Cardno, Analysis Reveals 58,495 U.S. Bridges Are Structurally Deficient, Civil Engineering Magazine, 

15 March 2016.
39 J. Cook, Analysis Finds Structurally Deficient Bridges ‘Need to Be Fixed’ ASAP, ABC News, 18 February 

2016; K. Wright, America’s Roads and Bridges Are in Disrepair—Find Out Where Your State Ranks, 
AlterNet.org, 27 July 2016.

Deficient infrastructure can even lead 
to loss of life and massive economic 
damage.

For re/insurers, deficient 
infrastructure can mean higher claims 
in various business lines, from auto, to 
property, …
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Electricity service disruptions similarly have important links to insured risks such as 
property damages, business interruption and even general or environmental liability, 
though isolating the losses directly related to grid disruptions from other sources of 
damage can be problematic.40 The 1998 Northeast Ice Storm left five million people 
without power, resulting in insurance claims valued at USD 1.2 million, while the 2003 
Blackout in the Northeast caused an estimated USD 180 million in insured damages – 
losses in both cases are at least partly attributable to poor electricity infrastructure.41

Even life and health lines are not immune from the negative effects of inadequate 
infrastructure. Hidden health risks lurk in water system disasters such as Flint, Michigan, 
but poor water quality can lead to other less-obvious health costs as well.42 Similarly, 
congestion-related pollution creates its own health risks for stranded motorists as well 
as residents of congested urban areas. Car exhaust exposure has been linked to heart 
disease, cancer, respiratory ailments and even decreased mental capacity.43 A study  
by the Harvard School of Public Health estimates annual costs to the health system of  
at least USD 18 billion.44

Furthermore, a continued lack of investment in the infrastructure landscape leads to 
emerging risks which can eventually show up in higher insurance claims. For instance, 
even well-maintained infrastructure assets may not be sufficiently resilient to the 
impacts of climate change or rising cyber risk.

IV. Role for re/insurers in closing the gap

Well-maintained infrastructure is the backbone of a solid economy. The current state  
of deteriorating infrastructure is a bane for productivity and economic growth. The 
economy would benefit greatly from closing the gap. The re/insurance industry is also 
well-placed to move the current conversation forward. First, re/insurers and insurance 
interests are present throughout the different levels of government, from local to federal, 
and thus able to engage decision-makers and asset owners at many levels. Second, 
insurers have successfully taken on similar advocacy roles before. For example, the 
industry has championed initiatives from the establishment of fire departments and 
building codes to the promotion of stronger automobile standards such as airbags in 
cars.45 As a risk bearer from deficient infrastructure, the industry has a vested interest  
in recognizing, assessing, and mitigating the risks presented by the infrastructure gap. 
Finally, re/insurers have a deep understanding of the complex risks related to 
infrastructure assets and new construction projects.

40 J. Eto et al., Scoping Study on Trends in the Economic Value of Electricity Reliability to the U.S. Economy, 
Electric Power Research Institute, June 2001; E. Mills and R. Jones, 7 February, 2016, op cit.

41 E. Mills and R. Jones, 7 February, 2016, op cit.
42 Stephen Feller, “Infections linked to water supply increasing healthcare costs, study says,” United Press 

International, 12 September, 2016.
43 Robert L. Hotz, “The Hidden Toll of Traffic Jams,” The Wall Street Journal, 8 November, 2011.
44 Larry Copeland, “Study blames 2,200 deaths on traffic emissions”, USA Today, 26 May 2011.
45 E. Lecomte, A. Pang and J. Russell, Ice Storm ‘98, Institute for Catastrophic Loss Reduction, December 

1998; Leveraging Catastrophe Bonds As a Mechanism for Resilient Infrastructure Project Finance, RE.
bound, December 2015.

…liability, and … 

… even to life and health.

A continued lack of investment in 
infrastructure also leads to emerging 
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The re/insurance industry is well-
placed to move the current 
conversation forward.
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Re/insurance is an important component of facilitating infrastructure investment, which 
in turn means better business opportunities for the industry. New infrastructure build 
requires re/insurer input from the construction stage to the management and operation 
of the resultant assets. For example, Engineering insurance can cover the risks inherent 
during the building and installation of projects; surety bonds ensure contract completion 
in the event of a contractor default; marine insurance can cover the risk of loss or 
damage to critical high-value equipment en route to the project, as well as delayed 
start-up costs in case any critical components arrive late or are not delivered at all due 
to accidents in transit; liability insurance can cover potential professional negligence 
claims against any and all service providers involved in the infrastructure project, from 
architects, engineers, designers to construction crews, and property insurance can 
cover risk of damage to the infrastructure assets once they are operational.46

Innovative re/insurance solutions can also protect the earnings stream of an 
infrastructure project. Revenue guarantees can lower a project’s cost of capital and  
thus allow to more easily attract private funding, or simply help stabilize the operator’s 
revenue stream. For example, index-based cover with different triggers can provide 
weather protection for hydro-power operators and wind farms, helping them achieve 
relatively stable revenues despite rainfall and wind speed fluctuations.47 Similarly,  
gas and electricity suppliers can protect their earnings from volatility through tailored 
weather products and Electricity Price and Outage Risk covers.48

Re/insurance solutions are also available for government entities involved with 
infrastructure assets. For instance, parametric products and catastrophe bonds can 
provide additional capital for disaster recovery.49 On the risk management front,  
re/insurers can also lend their expertise and provide insurance cover for government 
initiatives to improve the risk exposure and resilience of current infrastructure assets. 
Swiss Re and Veolia have started a partnership for such risk exposure assessments  
with cities across the US.50 Finally, re/insurers can work with governments to set  
up innovative Public Private Partnership structures for infrastructure.51 

Re/insurers with their long-term investment horizon can also play an important role as 
sources of private infrastructure funding as part of their asset management activities.52

Current estimates of ongoing and future infrastructure needs may be turned completely 
upside down by technological advancement, which can create new investment and  
re/insurance needs while making some current infrastructure assets obsolete. Further-
more, political and regulatory risks also often act as an impediment. Nevertheless,  
re/insurers have the expertise and wherewithal to work with stakeholders at all the 
different levels of the infrastructure landscape to keep the segment moving forward  
and continue making the sector more resilient.

46 China’s Belt & Road Initiative, and impact on commercial insurance, Swiss Re, October 2016.
47 See for example, Swiss Re, sigma No 5/2016 and Swiss Re in first-of-its-kind index-based wind farm 

weather hedge, Artemis 30 June 2015.
48 Juerg Trueb, “Weather protection & ELPRO Concepts and products”, Swiss Re Corporate Solutions, 

Weather and Energy, September 2014.
49 For details, see Swiss Re, sigma No 5/2015.
50 Swiss Re to originate new premiums with resilience insurance initiative, Artemis, 22 January, 2016.
51 Growth recipes. The need to strengthen private capital markets, Swiss Re, 15 December 2016.
52 See a detailed discussion in Infrastructure Investing. It Matters, Swiss Re and IIF, 2014. The topic is out  

of scope of this publication which focuses on risk underwriting.

Re/insurance is an important 
component of facilitating 
infrastructure investment.

Innovative re/insurance solutions can 
protect the earnings stream of an 
infrastructure project.

Government entities involved with 
infrastructure assets have access to a 
number of risk management and re/
insurance solutions.

Technological advancement may 
upend current estimates of future 
infrastructure needs, necessitating as 
of yet unimagined new investments 
and re/insurance cover.
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V. Conclusion

The US faces a sizable infrastructure investment gap that not only undermines its 
competitive standing among peer countries, but also adds to the financial burden of  
its citizens and businesses, and can even lead to loss of life and massive economic 
damage. The re/insurance industry is well positioned to assist in closing the gap.  
Re/insurers can engage in dialogue with stakeholders at various levels of government 
and private industry. As a risk bearer from deficient infrastructure, re/insurers have  
a vested interest in recognizing, assessing, and mitigating the risks presented by  
the infrastructure gap. Furthermore, re/insurers have a deep understanding of the 
surrounding complex risks and can therefore play a role in enabling the construction  
of new infrastructure assets. Closing the infrastructure gap would benefit the entire 
national economy and facilitate the economy of the future.

The re/insurance industry is well 
positioned to assist in closing the 
infrastructure investment gap.
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