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ABSTRACT: The transportation industry has long been the keystone of America’s security,
military strength, and economic prowess. Today, challenges besiege this vital industry, directly
impacting its ability to meet national resourcing requirements and continued economic
expansion. The most significant challenges are labor shortages, inadequate infrastructure, and
barriers to automation (to include cyber security threats), each of which is impacted by burdensome
regulation. The government, in coordination with industry stakeholders, must address these
challenges by making strategic investments in infrastructure, reviewing, revising or rescinding
current regulations, and implementing new policies to incentivize growth and industry efficiency.
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Our unity as a nation is sustained…by easy transportation of people and goods
- President Dwight D. Eisenhower 1
I. Introduction
The movement of people and materials has been the hallmark of strong and vibrant societies
since the dawn of modern civilization. From mobilizing large armies, to moving people across
vast distances, transportation has served as the core of societal strength and security. Today, the
transportation industry continues to be the instrument through which the U.S. achieves security,
drives global prosperity, espouses national values, and underscores international order. Moving
forward, the government and key stakeholders must synchronize efforts to address critical
challenges facing this vital industry.
Plagued by growing personnel shortages, deteriorating infrastructure, barriers to automation
(to include cyber security threats), and burdensome regulation, the transportation industry requires
action by the government and key stakeholders in order to remain a preeminent industry in the
global marketplace, supporting a strong national defense. Current corporate strategies and
government initiatives have been designed to confront these impediments; however, there are no
comprehensive strategies to address the spectrum of industry challenges.
The focus of this report is to highlight the importance of the transportation industry to U.S.
national security. It begins by clearly defining the transportation industry and outlining its current
condition. This provides the basic framework for the research and analysis of challenges facing
the industry across each of the primary sectors (maritime, air, rail, and trucking). It concludes with
individual essays expounding on those core issues and offering recommendations for the
government and key stakeholders to grow this critical infrastructure, and a thriving economy.
The methodology used in developing this report consisted of extensive research through a
variety of mediums, to include literature review, foreign and domestic industry visits, and
engagements with leaders from across government and industry. Further, each seminar member
completed individual research projects that are reflected as essays on major issues in this report.
In order to secure a sufficient level of understanding of the depth and breadth of transportation as
an industry, it is essential to have a common understanding of the industry.
II. The Industry Defined
The transportation industry moves people and goods, and provides services through the
principle modes of maritime, air, rail, and trucking, across private and public domains. Although
the movement of people is a considerable element of the industry, this report primarily
concentrates on the movement of freight across the different modes. The transportation industry
drives the U.S. economy, as every business and industry depends on the transportation system to
obtain needed materials and labor, and to get goods and services to customers. According to the
Department of Transportation (DOT), “more than $1 out of every $10 produced in the U.S. is
related to transportation activity.” 2 Millions of workers depend directly and indirectly on the
transportation system for jobs. In 2014, employment in transportation and related industries
accounted for 9.4 percent of all employment. 3 Moreover, in 2014, the transportation industry added
$1.4 trillion in purchases and investments to the economy, or 8.9 percent of Gross Domestic
Product (GDP). 4 In 2014, the freight transportation industry employed 4.6 million people and
comprised 9.5 percent of the U.S. economic activity as measured by GDP. 5
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The economic and social complexion of life in the U.S. reflects its mobility and its extensive
transportation network. This enormous network consists of 4.2 million miles of roads, more than
19,000 public and private-use airports, about 140,000 miles of freight and passenger railroads, and
25,000 miles of navigable waterways. 6 It connects people and businesses across the U.S. and with
the rest of the world through a vast array of infrastructure, equipment, and supporting services.
In 2014, the estimated value of U.S. transportation assets was $8 trillion, with the public owning
50.5 percent (highways, streets, publicly-held transit facilities, airports, seaports, inland ports and
terminals), private companies owning 31.5 percent (railroads, trucks, planes, and ships), and the
remaining 18 percent consisting of personal motor vehicles. 7 In 2015, the industry moved 18
billion tons of goods, valued at more than $19.2 trillion, representing a four percent increase from
2012. 8
While the various modes compete with each other in some respects, they each have their own
comparative advantage. While trucking provides the greatest flexibility, railroads and waterways
provide the most efficient long-haul movement, and air provides the fastest movement over long
distances. Projected growth of the U.S. economy and population, along with the increasing
interdependence of the global economy, will bolster demand for movement of freight across all
modes of transportation. This is reflected in the current condition of the transportation industry.
III. Current Condition
The transportation industry is a critical component of national security. Each of the four
aforementioned modes has its own unique operating environment, organizational structure, and
market. Throughout the industry, all modes are impacted by the increasing size, scope, and
diminishing timeframe demands of globalization. The economic health of each mode is strong,
with the industry modes employing similar business strategies. While most of the modes operate
as oligopolies, each is positioned to take advantage of globalization. The Department of Defense’s
(DOD) reliance on an economically healthy transportation industry cannot be overstated. The U.S.
military depends on the transportation industry to meet its national security responsibilities, such
as enabling global power projection and maintaining the constellation of bases and operating
locations worldwide.
This industry is dominated by the oligopoly market structure. The inland waterways maritime
market is controlled by three companies accounting for 44 percent of market share. 9 The air sector
is subdivided into passenger and freight, with passenger air dominated by four airlines comprising
62 percent of the market and two freight carriers controlling 82 percent of their respective market. 10
In rail, the top four Class 1 companies account for 88 percent of revenue. 11 The trucking sector, as
the sole outlier, approaches perfect competition with 50 of the largest long-distance freight
companies accounting for less than 30 percent of that sector’s market share. 12 This reflects
trucking’s relatively low barriers to entry, compared to the other three modes.
Strong economic health, partially due to a high degree of concentration, is shared across the
majority of the industry. 13 Airline revenue has grown every year since 2011 and profit margins
have increased two-fold to over 12 percent during that time. Employment has also increased by
approximately two percent. 14 Between 2011 and 2016, rail profit margins were estimated to have
increased to 30.6 percent. 15 Trucking has also seen modest increases, where the sector has realized
consistent five to six percent growth in freight traffic and revenues since 2010 as manufacturing
and consumer spending increased post-recession. 16 However, this performance has not been
matched by the inland waterways sector. Due to droughts and slumping coal demand, this sector
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performed unevenly from 2011 to 2016, with industry revenue declining at an annualized rate of
1.1 percent. 17
Within modes, companies employ similar business strategies. Within the maritime mode, few
differences exist between strategies, offering similar services on a closed network. Air carrier
strategies are also very similar, either focused on hub and spoke or point-to-point operations, and
they generally compete on price and service. The most similar strategies are found in rail, due to
its fixed network and similar assets that allow easy transition between company regions. Within
trucking, due to the low cost of switching between companies combined with low concentration,
strategies focus on cost and service differentiation. 18
The transportation industry faces little threat from external competitors due to the high barriers
to entry for international companies. Cabotage (domestic point-to-point shipping) laws protect
U.S. companies, such as inland waterways and airlines, while the rail sector operates on a closed
network. The trucking sector also has a low level of globalization, but this is changing in recent
years as “large players have developed international networks to provide integrated door-to-door
transportation services.” 19 The most serious threat to transportation sector market share comes
from within the industry itself, as the three surface modes compete with each other, and to a lesser
extent with air. 20 Many producers could utilize any of the four modes, but the final choice comes
down to cost, schedule, and efficiency. Companies are trying to hedge competition across modes
by diversifying into a second mode, or developing strategic intermodal partnerships, especially in
light of increased globalization.
International air travel and freight movement are growing, and U.S. air carriers support
initiatives to keep the aviation sector viable. These initiatives include the Federal Aviation
Administration’s (FAA) efforts to field the Next Generation (NextGen) Air Transportation
System, 21 and to address a growing pilot shortage in the next decade. 22 Trucking is also primed
to take advantage of increasingly globalized supply chains, and growing distribution within North
America offers U.S. firms greater growth opportunities. Meanwhile, building networks by
acquiring trucking firms in prime international markets could enable U.S. firms to capitalize on
the expected seven to nine percent growth within Asian road freight industries. 23 Of notable
exception is the U.S. international maritime industry, with only 169 U.S.-flagged vessels,
representing a mere 0.4 percent of the global fleet. 24 This dearth of ship production is due to the
high cost of producing ships domestically and the high operating costs of U.S.-flagged ships. 25
As an example, during the first Gulf War, the transportation industry moved over 293,000
personnel to Saudi Arabia, and shipped over 2,280,000 short tons of equipment. 26 This
is comparable to moving the city of Richmond, VA, to the Middle East. 27 The U.S. depends on
the transportation industry to serve as the backbone of a strong, vibrant economy. When the U.S.
GDP grows, the economy is strong and able to support the global security enterprise. However, a
weak economy with resultant low GDP reduces the federal government’s options for spending on
military capabilities. A strong transportation industry enables the U.S. to project power across all
instruments of national power. While the industry is performing at a strong level, many challenges
and concerns remain which must be addressed to sustain national security and continue economic
growth.
IV. Challenges
Numerous challenges face the transportation industry that impact its ability to meet the national
resourcing requirements and expand to support a growing economy. The most significant
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challenges are human resource shortages, inadequate infrastructure, and barriers to automation,
each of which is impacted by regulation. Government and industry stakeholders must address
these critical areas to ensure industry viability.
Personnel. Personnel shortages are a concern across all industry sectors, but particularly acute
within the air sector, where demand for pilots is quickly outpacing commercial and military supply.
Over the next five to ten years, approximately 20,000 to 30,000 pilots will reach mandatory
retirement age. 28 Additionally, over the past decade, there has been a significant reduction in
students interested in becoming airline pilots, due to high costs of training, reduced options for
financial aid, low starting salary, and industry instability since September 11, 2001. The current
requirement for 1,500 flying hours (a five-fold increase since 2012) necessary to complete
commercial pilot certification exacerbates the challenge. The increased flight time requirement is
a significant entry barrier and further impacts pilot shortages by increasing licensing costs and
certification time. These factors are stifling the industry’s ability to meet the forecast demand for
70,000 to 95,000 pilots over the next 20 years, resulting in critical national shortages. 29 The
military, as a key component of the national source of pilots, is already experiencing a shortage of
over 2,000 pilots as they increasingly transition into the commercial sector. 30
While not as immediate as the shortages in air, trucking is approaching a similar crisis with
available drivers. Trucking associations, representing many trucking companies, anticipate
capacity and capability shortages in meeting distribution demands over the next 20 years. 31 Other
barriers to attracting talent to a career in the trucking sector include the perception of the blue
collar nature of the work, as well as the time away from home. 32 In fact, driver availability is the
leading challenge facing the trucking industry, with an estimated need for roughly 100,000
additional drivers, per year, through 2023. 33
Rail and maritime sectors face less threatening, albeit important, shortages that could
negatively impact both the economy and national security. Within the railroad sector, personnel
shortages are specific to locomotive operators. This shortage is due to an aging workforce, and
decreased retention and recruitment due to work-life balance. Additionally, proposed labor
regulations mandating two-man crews in each train adds additional labor force uncertainty. The
rail sector’s concern about this shortage is expected to increase as the economy grows and the
demand for rail services increases.
The maritime sector is experiencing similar shortages in trained crews. Some argue that
repealing, or significantly revising the Jones Act of 1920 could reduce the shortages, but may
negatively impact U.S. jobs, further reducing American carriers and crews available for national
security support. The Jones Act mandates the following requirements:
1) Ships to be owned by U.S. companies, controlled by U.S. citizens, with at least 75 percent
U.S. ownership, and at least 75 percent U.S.-crewed;
2) Ships must have been built (or rebuilt) in the U.S.; and,
3) Ships must be registered in the U.S.
Opinions on the Jones Act vary, but many feel that while this act was intended to ensure U.S.
national security support and safeguard American jobs, it actually limits competition, requires
government subsidies, and passes on costs to the American consumer. 34 Many people in the
maritime industry feel that economic efficiencies can certainly be gained by repealing or revising
the Jones Act; however, a change in the regulations would further impact the U.S.’ ability to
support national security with U.S.-flagged vessels. The U.S.-flagged fleet in 1960 had 2,926 ships
and 16.9 percent of the global fleet, while in 2016 only 169 U.S.-flagged vessels remained, or 0.4
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percent. 35 The U.S. is already at the tipping point of not being able to man defense-related
operations at sea. 36
Infrastructure. Regardless of individual challenges within each mode, inadequate
infrastructure challenges all sectors of the transportation industry. Seaports are restricted in growth
due to available land within congested metropolitan areas, airports are crowded by urban sprawl,
railroads compete for finite tracking between passenger and freight demands, and trucking operates
on deteriorated and increasingly congested interstate systems. Similar to personnel shortages,
these challenges are further compounded by legislative oversight or regulatory requirements.
Investments in automation in the maritime sector have created efficiencies where maritime
corporations are unable, or limited in their ability to physically grow. Ports and maritime firms
across the U.S. are investing heavily in automation, improving capacity and revenue across the
industry. However, supporting infrastructure investments are largely ignored. Inland waterways,
a critical element of the economy that accounts for nearly 15 percent of all intercity freight, is in
dire need of investment and improvement. 37 Roads leading into and out of ports have not kept pace
with ports’ improved efficiency.
Unique to the rail sector, railroad companies are responsible for their infrastructure, to include
maintenance, extension and improvement of tracks, property, bridges, and signals; all of these
elements are in need of capital investment. Yet Congress requires the rail industry to implement
Positive Train Control (PTC), representing an additional financial resource burden that competes
directly with rail’s ability to grow and improve needed infrastructure. This circumstance could
negatively affect rail’s future ability to keep pace with a growing economy.
Infrastructure funding for federal highways continues to decline as the Federal Highway
Administration estimates a $10 billion annual shortfall in the funding needed to maintain current
highway conditions.
Regulations. Just as the federal government is accepting risk in infrastructure investment,
increased regulations are passing on additional costs to both trucking companies and customers.
According to a 1988 Federal Trade Commission study, “federal and state regulation of trucking
drove prices up and encouraged inefficient practices.” Freight rates have increased by one-third
to one-half and increased the freight bill to U.S. industries by $5.5 to $7.3 billion per year.” 38
Despite deregulation, every aspect of the trucking sector is regulated to some extent. For a
commercial driver’s license and full certification, there are 16 separate endorsement and restriction
codes, each requiring separate certification, even if the weight and size of the vehicle are the
same. 39
Automation. Automation is inevitable, and overall a net positive on operations across the
transportation industry. The challenge lies in controlling or keeping up with the pace of change
and the cyber risk associated with automation. Society’s discomfort with increased automation has
also inhibited progress in this area. This comes at a time when automation could partially address
many of the manpower issues across the industry. For instance, little research exists regarding the
cost of automation versus the cost of a fully-trained human pilot in the air sector. Efficiencies can
be gained as well from increased automation in the maritime sector, both at sea and in American
ports. In 2016, fuel and personnel costs accounted for more than 40 percent of operating costs. 40
Further investments in maritime automation would increase overall efficiency and significantly
increase profit margins for shipping firms. Initiatives like PTC, Electronically Controlled
Pneumatic Brakes (ECP), and data analysis and digitization should be considered as the first steps
towards the automation of railroad transportation. At the same time, with greater reliance on
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automation comes the increased “technology-induced risk” that creates vulnerabilities in this
critical infrastructure. 41
Automation is significantly challenged by cyber security threats. In addition to the more
publicized efforts of automation, such as autonomous vehicles, each sector is investing in
information technology and automated systems that impact nearly every element of their day-today operations. Increased automation in the cockpit, the train engineer’s cabin, or the cab of a
truck introduces opportunities for cyber-attacks that could have significant impacts on national
security, both from a safety perspective as well as an economic perspective. Whether at the hands
of cyber terrorists, criminals, or the multitude of simple hackers, attacks in the cyber realm are
increasing in both likelihood and risk.
Efforts to address all of the aforementioned challenges by the government and key stakeholders
are ongoing with uneven results. Several initiatives are being implemented; however, the efficacy
of the proposed solutions remains to be seen. Many of these challenges, current initiatives, and
proposed recommendations are addressed more fully in the essay section of this report. The future
outlook of this vital industry depends on successfully addressing these challenges.
V. Outlook
The outlook for the transportation industry is marked by sustained growth as the U.S. and global
economies continue to prosper. This growth is being built on the industry’s foundation of capacity
and capability to meet the national security resourcing requirements. However, there are a number
of impediments impacting its ability to achieve full surge and mobilization potential. Focused
action to address the impediments of human resource shortages, infrastructure needs, and barriers
to automation is required to sustain the industry’s ability to continue meeting national security
resource requirements into the future.
The short-term outlook for the transportation industry is characterized by a continual growth of
between 1.9 and 3.4 percent annually across the sectors. 42 This growth is closely tied to the
continued growth of the world economy through global trade, spending, and consumption. Over
the next five years, projected headwinds of crude oil price volatility, growing human capital
shortages, aging domestic infrastructure, and over-regulation will constrain growth potential.
Additionally, exogenous events such as terrorism, global conflicts, and cyber-attacks have the
potential to significantly impact the future outlook for the transportation industry.
The strong relationship between economic growth and related transportation needs will define
the long-term outlook for the industry. The forecast positive growth of the U.S. and global
economy will lead to continued growth in the transportation industry through each of its sectors.
In addition to the positive economic outlook, other factors impacting the long-term outlook for the
industry include crude oil prices, technology and innovation, regulatory reform and security. The
ebb and flow of crude oil prices will remain one of the most impactful factors on the profitability
of the transportation industry modes. However, other technology and innovation initiatives within
sectors of the industry are expected to aid in the projected growth. Innovation efforts, such as the
introduction of autonomous platforms across all sectors, NextGen air traffic control, and PTC will
propel the transportation industry into the future. Another major factor for the long-term outlook
of the industry is regulation. As the industry evolves to include additional levels of automation
and initiatives designed to increase efficiency, regulatory reform is necessary to avoid suppressing
the potential benefits. Finally, as previously indicated, physical and cyber security will be a
limiting factor with respect to the industry’s growth.
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Despite the impediments to future growth, the transportation industry is still positioned to
maintain a preeminent position in the global marketplace. However, the challenges of labor
shortages, poor infrastructure and barriers to automation will continue to plague the transportation
industry unless properly addressed by key stakeholders across the industry and government. There
are a number of initiatives designed to address the individual challenges by sector. Examples
include the shipping sector’s engagement with the International Maritime Organization (IMO) to
address maritime law, the National Pilot Sourcing Forum’s (NPSF) mitigation options to address
the aircraft pilot shortages, the National Association of Manufacturer’s proposal for U.S.
transportation infrastructure improvements, and the Department of Homeland Security’s creation
of a new operation division (National Protection and Programs Directorate) to specifically address
the cyber threat in the private and public sectors. While these individual initiatives may
successfully confront impediments facing the transportation industry, there is no coherent strategy
to address the spectrum of challenges facing the industry as a whole. Nowhere is this more evident
than a lack of comprehensive public-private strategy, with an executable plan, to face the cyber
threat. This has the potential to impact the transportation industry’s ability to remain a preeminent
force in the global marketplace into the future. The government must play an active role in
securing the transportation industry.
VI. Government’s Role
The role of the US government is to ensure safe, efficient, viable and environmentally sound
modes of transportation today, and in the future. The government plays a vital role in: 1)
developing and financing national infrastructure; 2) managing and planning the transportation
system; 3) fostering a competitive playing field among firms in the industry; 4) developing and
managing programs vital for supporting national security; and, 5) developing industry safety and
security standards and regulations. The government’s goal of national security and prosperity
hinges on a strong and viable transportation industry.
The government has established various programs across the transportation industry to ensure
support for surge and mobility requirements in peacetime, war, and emergency response. The
Maritime Security Program (MSP) provides military access to modern U.S.-flagged vessel
capacity, as well as the global intermodal transportation network. This network includes vessels,
terminal facilities and U.S. citizen merchant mariners to crew the government-owned and
commercial fleets. The Civil Reserve Air Fleet (CRAF) program supports defense airlift
requirements when airlift needs exceed the capacity of military aircraft. The Railroads for National
Defense program, in conjunction with Strategic Rail Corridor Network, ensures defense rail needs
are identified, coordinated, and met. The national interstate system, created by President
Eisenhower, facilitates trucking’s efficient freight movement for DOD and private commerce
throughout the U.S. The ability of the government to meet future defense mobility and emergency
response obligations hinges upon how well it responds to the current industry challenges of human
resource shortages, inadequate infrastructure, and impediments to industry automation now and
into the future.
The government must make strategic investments in infrastructure, while also reviewing and
revising current regulations to ensure they are value-added. Infrastructure investments will allow
for increased capacity, improved passenger safety, and increased automation of all modes, thus
reducing shortages by reducing demand. These investments in transportation infrastructure should
be included in any major infrastructure plan the new administration pursues, recognizing that
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budget trade-offs will be required in a fiscally constrained environment. These tradeoffs will
become increasingly challenged as mandatory spending grows exponentially. With the absence
of annual appropriations, discretionary spending opportunities such as infrastructure
improvements are negatively impacted.
Furthermore, as the new administration conducts a thorough regulatory review, the
administration should focus on close coordination with private sector stakeholders on regulations
impacting the safety and efficiency across all modes. Specific examples include the Aviation
Safety and Federal Aviation Administration Extension Act of 2010, which impacts the national
supply of commercial pilots; the Jones Act of 1920, which impacts access to maritime assets; and
the Railroad Safety Improvement Act of 2008 that directs PTC implementation. Further, the
government must encourage and/or implement new policies that recognize the growing challenges
associated with data and information security, and cyber threats to critical transportation and
infrastructure assets. This includes improved infrastructure and ready access to commercial
transportation for defense mobility and emergency response needs. Leadership at all levels of
government must clearly understand the major issues impacting the transportation industry.
VII. Essays on Major Issues
The transportation industry faces major issues of labor shortages, inadequate infrastructure,
and barriers to automation, each of which is impacted by varied levels of regulation. Each essay
below further explores these major issues across the maritime, air, rail, and trucking modes.
Maritime
SECURING THE FUTURE OF THE U.S. MERCHANT MARINE
The U.S. merchant marine plays a vital role in enabling the U.S. to move its goods and military
force anywhere in the world at any time. During the 1991 Gulf War, 10,000 mariners moved 220
shiploads of more than 2.1 million tons of cargo, with U.S.-flagged ships carrying 80 percent of
the ocean-going cargo. 43 More recently, U.S. mariners moved 90 percent of the war supplies to
and from Iraq and Afghanistan. 44 Twenty-six years after the Gulf War, many military leaders, to
include the head of U.S. Transportation Command have expressed concerns about the state of the
merchant marine, and the U.S. government’s ability to meet sealift requirements. 45 Today, the
merchant marine is a “tale of two fleets” facing serious challenges. On the one hand, the cabotage
laws that restrict intra-U.S. shipping to U.S.-flagged ships ensure a relatively healthy domestic
industry. On the other hand, the U.S. merchant marine is engaged in international trade, but in a
state of continuous decline.
Critics of the Jones Act see the law as an unnecessary protectionist measure that drives costs
up for U.S. consumers. However, a 1996 Government Accountability Office report disputes these
claims, concluding that it is “extremely difficult to calculate both the actual costs of the Jones Act
and the supposed savings that critics champion because there is no reliable data from which to
make estimates.” 46 Cabotage provisions such as those in the Jones Act are not unique, as the U.S.
has similar restrictions in the aviation, rail, utility, and communications industries. Repealing the
Jones Act would have a devastating impact on the maritime industry as well as the overall U.S.
economy, as U.S. shipyards directly employ 107,000 people, support more than 402,000 jobs
across every state, and generate $24 billion in income and $36 billion of the Gross Domestic
Product. 47
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The 2017 National Defense Authorization Act includes three measures to address the current
issues/challenges facing the U.S. merchant marine, to include a $5 million stipend for each of the
60 ships enrolled in the Maritime Security Program; the “Military to Mariner” initiative that
maximizes service members' ability to apply qualified training and sea service toward obtaining a
Merchant Mariner Credential and/or a Standards of Training, Certification, and Watchkeeping
endorsement; and the continuation of the design of National Security Multi-Mission Vessels.48
The following policy recommendations are made to improve mariner availability: 1) Require
certain U.S. exports (e.g., agricultural goods and liquefied natural gas) be carried on U.S.-flagged
vessels, or include provisions in trade policies that would require a certain percentage of U.S.
exports be carried on U.S.-flagged ships. U.S. exports of Liquefied Natural Gas (LNG) are
expected to increase by 30 percent over the next 10 years. 49 Requiring U.S.-flagged ships to export
LNG could mean 30 additional ships and thousands of U.S. mariners crewing those ships; 50 2)
Provide tax incentives to U.S. carriers and potentially shipper tax incentives. Currently, the U.S.
treasury does not benefit from foreign-flag operations, so providing similar tax breaks for U.S.flagged ships would not significantly impact tax revenues; and 3) Hire additional mariners on the
rolls of the U.S. Navy or the Maritime Administration. These mariners could man Military Sealift
Command ships.
Ms. Patrice Jones
THE U.S. MARITIME INDUSTRY: OVER-REGULATED AND UNDERFUNDED
The United States maritime industry is in decline due to the protectionist over-regulation
of the 1920 Jones Act that closes the market to competition, and chronic infrastructure
underfunding that threatens the viability of the inland waterways transportation sector.
In response to perceived threats from foreign shipping, the Jones Act enacted competitionkilling provisions regulating the ships and crews engaged in U.S. domestic port-to-port commerce.
The Jones Act contains the following key provisions: 1) Ships must be owned by U.S. companies
that are controlled by U.S. citizens, with at least 75 percent U.S. ownership; 2) The vessel must be
at least 75 percent crewed by U.S. citizens; 3) Ships must have been built (or rebuilt) in the
United States; and 4) Ships must be registered in the U.S. 51
These actions, coupled with the high cost of American labor and ship-building, have had a dramatic
impact on the industry. In 1960, the U.S. flagged fleet of 2,926 ships made up 17 percent of the
global fleet. In 2016, the 169 U.S.-flagged vessels made up 0.4 percent of the fleet. 52
While the U.S. government has over-regulated the domestic shipping industry, it has turned a
seemingly blind-eye to the need for extensive inland waterway infrastructure requirements.
According to the 2017 American Society of Civil Engineers Infrastructure Report Card, inland
waterways and marine ports require $37 billion in total funding by 2025 to meet the most critical
infrastructure needs. Despite the 2015 increase in the diesel fuel surcharge (20 to 29 cents per
gallon), only $22 billion has been identified in new spending, producing a $15 billion gap. 53 When
the government is unable to properly maintain the inland waterways, transportation operators are
unable to offer a reliable, predictable, cost-effective product to their customers. As a result,
potential users of the inland waterways shift their business to rail and trucking, contributing to the
stress on these networks, and driving up costs.
The government can remediate this situation by enacting a series of policy changes which
will once again make the maritime industry a competitive part of the U.S. transportation network.
The following policy changes are recommended: 1) Eliminate the requirement for ships
engaged in U.S. domestic maritime shipping to be U.S. built. This will reduce the cost of
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equipment and make shipping more competitive; 2) Eliminate the requirement for 75 percent of
non-licensed crew of ships to be U.S. citizens. This will also lower operating costs and increase
the available labor pool; 3) Federal and state governments provide an infusion of funds to repair
and enhance inland waterways infrastructure. This will increase the capacity and productivity of
the network; and 4) Allow registered ships of allied nations to take part in the Department of
Transportation Maritime Security Program. This will expand the capacity of the Department of
Transportation to support national security crises by providing a reliable source of maritime
transportation to mobilize when needed.
Mr. Stephen Moree
AUTONOMOUS CARGO SHIPS: THE FUTURE IS NOW
The Global Deep-Sea, Coastal, and Inland Water Transportation industry is very dependent and
reactive to four key factors: 1) global consumer spending; 2) the industrial production index of the
34 Organization for Economic Co-operation and Development countries; 3) total value of world
trade; and 4) the world price of crude oil. 54 By far, the two largest operating cost drivers in the
industry are fuel and labor (the ship’s crew). In 2016, fuel costs accounted for 20 to 30 percent of
all operating costs and wages accounted for 18 percent. 55 Other challenges facing the industry
include a surplus of capacity, a sailor shortage, safety, piracy, and flat to slowly growing revenues.
Autonomous cargo ships will solve most of these problems, and they are just a few years away.
Eliminating the crew would impact the design of the ship itself. “Without people on board, many
constraints of the ship layout are removed. The removal of crew accommodations and the entire
deckhouse saves costs, weight, and space, as well as enabling the ship to carry more cargo. 56 The
next human shortcoming resolved by autonomy is that according to a 2012 report, “75 to 96 percent
of marine accidents are a result of human error. Remotely controlled and autonomous ships would
significantly reduce the risk of such mistakes” 57 The growing sailor shortage may make the need
for automation a necessity. “The head of the U.S. Maritime Administration states that the U.S.
could need 70,000 new sailors for the nation’s maritime fleet by 2022. The United States Merchant
Marine Academy and the six state maritime academies only graduate 900 per year.” 58 Autonomous
ships will be a deterrent to piracy, with sleeker designs almost impossible to board at sea and the
capability to program or remotely control them to shut off engines and drop anchor or steer in a
circle until the Navy arrives. The final anti-piracy deterrent is there is no crew to ransom!
Given the strength of the case for autonomous cargo ships, the biggest hurdle to overcome may
be regulatory. There will also be federal and local regulations and policy to be revised, but the
international law must be changed first. “The International Maritime Organization (IMO), the arm
of the United Nations overseeing global shipping, prohibits ship operations without a crew. The
International Convention for the Safety of Life at Sea (SOLAS) requires all ships to be
“sufficiently and efficiently manned,” the IMO said. 59 Primary policy recommendations
include: 1) The IMO must recognize autonomous ships and authorize their operations in
international and territorial waters; and 2) SOLAS must address the safety and risk mitigation
concerns through policy and regulation. The case for autonomous ships is a compelling one and
this innovation will progress rapidly because the economic and safety benefits are so strong.
LTC Clay Lyle
CYBER SECURITY IN MARITIME OPS: NEW THREAT TO AN OLD INDUSTRY
With the newly elected administration proposing massive infrastructure investment and other
fiscal policy to expand gross domestic product up to a four percent goal, the economy is expected
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to expand in the coming years. The U.S. transportation industry will play a key role in moving the
country’s goods while enabling that growth, yet the aging industry, particularly maritime ports, is
struggling to expand in order to meet the growing demand. Port authorities are increasingly turning
to technological innovation to optimize port operations. However, this type of innovation
increases the risk from cyber threats. Despite increased investment in security, particularly
following the 2011 terrorist attacks, 60 investments in cyber security have been minimal, and few
ports across the U.S. have placed cyber security among their top concerns. 61
The following recommendations are intended to address this “technology-induced risk”
that comes from a reliance on technology and digital information and to ensure the continued
security and resilience of this critical infrastructure: 62 1) Revise/Update the Maritime
Transportation Security Act (MTSA). The MTSA, implemented in 2002, must be updated to
provide detailed guidance and requirements with respect to cyber security and ports’
responsibilities for protecting critical infrastructure; 2) Conduct Aggressive Inspections. The
Coast Guard, empowered through an updated MTSA, must take a much more proactive and
aggressive role in specifically inspecting port cyber security and providing assessments on how
best to recognize and mitigate threats; 63 3) Establish a National Level Council. There is
currently no established group at the national level to coordinate maritime issues and facilitate the
sharing of information; 64 and 4) Incentivize Ports. Better sharing of information will help ports
fully understand the threat and therefore incentivize them to action; however, there are other steps
the federal government can take to increase investment in cyber security. For instance, the Federal
Emergency Management Agency’s (FEMA) Port Security Grant Program should be linked more
closely to cyber security, or FEMA could waive the required 25 percent matching investment on
any grant focused on cyber security. 65 As well, the federal government could incentivize ports
through tax breaks on expansion investments that address cyber security.
Col Larry Jenkins
Air
PILOT SHORTAGE: WHAT CAN EDUCATION AND TRAINING FIX?
The Air Carrier sector is a critical piece of the national economy, and the U.S. government
needs to assist by ensuring a continuous and viable pool of candidates is available to choose from
in order to maintain and grow economic markets across the country. Regional airlines and the U.S.
military have been dealing with a pilot shortage for years now. As of March 2017, the U.S. Air
Force alone is short over 600 pilots. 66 According to a study by the University of North Dakota’s
Aviation Department, the commercial airlines will be short over 15,000 pilots (active pilots
currently at 60,200) by the year 2026. 67 Reasons for this shrinking pool of pilots include: 1) the
number of current pilots that will be retiring and 2) a smaller pool of incoming commercial pilots
each year due to training requirements and the increasing cost of qualification (flying hours, etc.).
Depending on the level of training and education attained, costs can range anywhere from
$150,000 to $300,000 to qualify as a commercial pilot. 68
Traditionally, commercial airlines have recruited heavily from the military to find pilots, due
to the experience and maturity those officers bring to the job. Military pilots are given credit for
their flight hours obtained in service, and only need half of the Federal Aviation Administration’s
required 1,500 hours to be a commercial pilot. However, in today’s environment when both are
short on pilots, how can either the commercial airlines or the military increase their pools of
available and qualified applicants? The following recommendations are offered to offset the
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shortages: 1) The Department of Defense and Department of Transportation join forces to form
a Pilot Academy modeled after the U.S. Merchant Marine Academy; and 2) A Public-Private
Partnership be established to provide for the funding of the academy.
The purpose of the academy would be to provide the military with more pilots, as required in
times of need (war/conflict), and to provide the airlines with additional pilots to help keep pace
with and develop their routes/markets so the U.S. economy can continue to grow. Initially, there
would be quotas for the number of cadets that would go into the military (versus how many become
airline pilots), simply due to the urgency of the shortage in the military (for example, 50 percent
to each). Cadets that are accepted to the Pilot Academy would know from day 1 that they are
training to be pilots. This would create an enormous draw for applicants, competing for a spot at
the Pilot Academy. Airlines that want to be able to recruit from the Pilot Academy would pay
annually into a general pilot training fund.
LTC Chris Warner
THE NATIONAL PILOT SHORTAGE: REGULATORY BARRIERS
The air transportation industry in the U.S. accounts for over five percent of the nation’s gross
domestic product and provides almost 11 million jobs. 69 The enterprise is a vital component of
U.S. national security, given its large economic impact and Department of Defense’s reliance on
civil aviation for movement of personnel and equipment in peacetime and war. However, a
growing pilot shortage is beginning to have severe implications for commercial air carriers and the
military. 70
Two regulatory barriers contribute to the pilot shortage. First, since 2010, U.S. law requires
every commercial airline pilot to obtain an Airline Transport Pilot (ATP) certificate. This
requirement was levied in response to the Colgan Air accident in Buffalo, New York, in February
2009 that killed 50 people, and increased flight hour requirements for new pilots by five hundred
percent overnight, from 250 to 1,500 hours. 71 As a result, regional carriers have seen the pool of
pilot candidates decrease significantly due to the added cost and time one must invest to become
a pilot. 72 Pilot shortages have led some regional carriers to park airplanes, cancel routes, or even
declare bankruptcy. Approximately seventy percent of major airline pilots come from regional
carriers 73, so their shortages will rapidly become a major carrier problem absent any changes.
Second, the Congressionally-imposed cap on Aviator Retention Pay (ARP) for Air Force pilots
is set to increase from $25,000 to $35,000 in FY17. 74 ARP (also known as the “pilot bonus”),
incentivizes pilots to remain on active duty after their initial ten-year commitment expires. A 2016
RAND study found that the pilot bonus needs to increase to $48,500 per year to meet the service’s
retention target. This figure is based on the best-known data and median industry forecasts in
terms of major airline hiring, pilot compensation, and even civilian non-pilot pay, which has a
statistically significant effect on pilot retention since not all military pilots pursue airline jobs. 75
This essay proposes two regulatory changes: 1) The Federal Aviation Administration should
allow new pilots with less than 1,500 hours to apply for a restricted ATP certificate so they can be
employed by passenger airlines. The hours’ requirement should be based on analysis of safety and
training data through a government-funded study, rather than an arbitrary level of 1,500 hours that
causes serious shortages in the regional carrier market; and 2) Congress should raise the pilot
bonus cap in line with Air Force requests, backed by the RAND study. The recent increase to
$35,000 per year is a positive step, but it will likely only slow the growing pilot shortage.
Implementation of these recommendations will only scratch the surface in terms of the national
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pilot shortage. However, the government can send a strong message that it recognizes the impact
of the aviation industry on national security and the economy.
Lt Col Brett Sowell
NATIONAL PILOT SHORTAGE: RESPONDING TO A NATIONAL CRISIS
The significant growth of the commercial air industry is driving an insatiable demand for pilots
that is quickly outpacing the available and projected supply, with shortages already being felt in
the military and regional airlines. Over the next 20 years, the mounting pilot shortage will become
one of the most critical issues facing the U.S., with projected impacts on the U.S. economy, global
transportation, and national security. Recognizing the need for a collaborative approach to this
national issue, the U.S. Air Force (USAF) and stakeholders from across the commercial airline
industry established the National Pilot Sourcing Forum (NPSF). The NPSF has made measured
progress in addressing the critical pilot shortage; however, changes to the forum are necessary to
successfully solve this important national issue.
The NPSF began with the focus of producing and sustaining a national pilot force capable of
meeting the demands of the USAF and U.S. airline industry through close collaboration. 76 Over
the past three years, the forum has had success in the initial phase of identifying the pilot shortage
and producing possible solution options. However, in order to successfully prioritize these options
and take necessary action in the next phase, the NPSF must address its current challenges of
organizational complexities created by forum members’ underlying divergent interests, a lack of
assigned responsibilities and authorities, and significant strategic messaging issues.
The NPSF is at a critical juncture where several areas must be considered in order to move
forward toward resolving the current shortage. The most significant recommendations include:
1) The immediate need for a comprehensive communications strategy; 2) Targeted growth codified
in a renewed charter; and 3) A long-term organizational evolution. The comprehensive
communications strategy should include a coordinated strategic message, targeted engagement
opportunities, and implementation timeline. Further, the NPSF must target growth to formally
include all organizations impacted by the pilot shortage, or who have a direct impact on resolving
the shortage. They must also revise the NPSF charter to establish the roles, responsibilities, and
authorities of each member more clearly. Finally, the forum must evolve into a new, whole-ofgovernment organization via a National Pilot Sourcing Program under the leadership of an
Executive Working Group, modeled after the Civil Reserve Air Fleet program. The national pilot
shortage is here, and the NPSF must take action now…U.S. national security depends on it!
Lt Col Gene Jacobus
FLYING THE PILOTLESS SKIES
The future of commercial and military aviation is facing a crisis significant enough to be a
national security concern, as the current and projected number of pilots fall severely short of the
requirements. Traditionally, the military services and regional airlines are feeder systems for
major commercial airline pilots. However, in recent years demand has far outstripped supply in
the military, and a crisis is looming for both military and commercial aviation.
Supply-side solutions include paying bigger bonuses to pilots, increasing the education and
training pipeline throughput, and changing regulations to reduce the time and cost of becoming a
pilot. However, as the National Pilot Sourcing Forum (NPSF) concluded in their 2016 annual
report, “none of the near-term and mid-term options can fully address what is a strategic problem
set,” and “our nation simply does not have enough pilots to fulfill all military and airline industry
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requirements, now and in the future.” 77 It is time to have the hard conversation about how to
address the demand-side of the problem.
Full aircraft automation will reduce the demand for pilots, get the nation closer to pilot
equilibrium, and strengthen national security. However, the infrastructure investment necessary
to make full automation feasible in the future needs to begin now to prevent the pilot shortage from
becoming a national security emergency. The military services are already testing autonomous
aircraft. The Navy is headed down the path of using fully autonomous aircraft in what some pilots
may consider less desirable aircraft with the carrier-based air-refueling system. Its predecessor,
the X-47B, demonstrated the ability to autonomously take off and land on an aircraft carrier and
conduct autonomous aerial refueling. The Air Force has demonstrated autonomous capability in
a fighter using the F-16 in what is known as the “loyal wingman” program. Although the
technology is not ready to be implemented everywhere today, these examples provide proof that
fully autonomous aircraft are a possibility.
The military and civil aviation pilot shortage the United States is facing is significant enough
to affect national security, but can be addressed in part through several recommendations:
1) Implement fully autonomous aircraft. The technology has been proven by both the Navy and
the Air Force, and further enabling technologies are being implemented by the Federal Aviation
Administration in the NextGen system; and 2) The path to automating the skies should include
gaining buy-in from the labor force and the public, a permissive regulatory framework, and most
importantly, a strong cyber defense.
The solution to the pilot shortage is a combination of supply and demand adjustment that will
maintain the nation’s military air dominance, improve economic strength, and keep the U.S. ahead
of its adversaries on the forefront of technology.
Mr. Eric Chowning
Rail
RAIL’S POTENTIAL LABOR SHORTAGE
Without freight railroads, American industry and consumers could not participate in the global
economy at the level they do today. 78 Class I Railroads’ operations and capital investment support
approximately 1.5 million jobs (1.1 percent of all U.S. workers), $274 billion in output (1.6 percent
of total U.S. output), and $88.4 billion in wages (1.3 percent of total U.S. wages). 79 However, the
railroad sector is facing a locomotive operator shortage due to an aging workforce and potential
new labor regulations.
According to the Bureau of Labor Statistics, the median age for railroad workers is 42.5 years 80,
significantly higher than the United States median age of 37.7 years. The age of locomotive
engineers and operators is further skewed to the right to 49.1 years. 81 With no statutory retirement
age, many railroad employees have decided to prolong their careers and push retirement to a future
date. 82 To attract new hires, railroads must overcome the obstacles of work-life balance and the
general public’s perception that railroads are slow and an outdated mode of transportation.
In April 2014, the Federal Railroad Administration (FRA) announced its intention to issue a
Notice of Proposed Rulemaking that would most likely require a minimum of two-person crews
on all freight and passenger trains. 83 The major railroads object to this ruling, stating that it
potentially ties their hands during labor negotiations and would stifle innovative technologies, such
as Positive Train Control (PTC). The rail labor unions support the legislation, citing safety for not
only crews, but also the general public. Although the FRA cannot provide reliable or conclusive
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data to show that one-person crew operations are any less safe, or safer than two-person crew
operations, it does have statistical data to show benefits from a second crewmember, and
qualitative studies show that one-person train operations pose increased risks by potentially
overloading the sole crewmember with tasks. It must also be noted that PTC is not a substitute for
all the tasks performed by properly trained conductors. 84 The following recommendations are
submitted for the issues identified above: 1) Institute crew management systems to track duty
hours and crew rest in order to improve safety of operations; 2) Increase promotion of rail’s
contribution to society; 3) Increase retention and attract new hires through improved work-life
balance; 4) Invest in PTC and related technologies to capitalize on potential efficiencies and
benefits; and 5) Delay implementation of FRA’s two-man crew legislation until a joint safety study
is completed on single-person operations verse two-person operations.
The railroads are vital to the prosperity of the nation; and for national security, through its
ability to move equipment efficiently and cost effectively. The U.S. cannot afford to let trains sit
idle due to a lack of foresight in workforce management, or due to a self-inflicted, legislationinduced labor shortage.
CDR Jeffrey Harris
INCREASE RAILROAD COMPETITION AND CAPACITY
To keep pace with the nation’s increasing demands for both freight and passenger high-speed
rail, the industry must find ways to increase the market and operating efficiency, and broaden
competition. The four largest Class 1 railroads are oligopolies with a concentration ratio 4 (CR4)
of 88 percent of the market. 85 The rail infrastructure is owned by the railroads and tightly guarded
against competitor use by lobbying Congress against open access or reciprocal switching
mandates. 86 The extensive railroad networks owned by the railroads were enabled by extensive
federal land grants, permissive rights-of-way next to government lands and taking possession of
private lands through the use of eminent domain cases for economic development. 87 As such, there
is a high barrier of entry into the current market, which precludes competition.
Roadways and airports are heavily congested in many mega-regions and the Department of
Transportation projects this trend will significantly worsen in the next 30 years. 88 Railroads could
help reduce much of this congestion by increasing capacity and expanding intercity passenger and
commuter rail services. Intercity passenger rail services are limited today to the National Railroad
Passenger Corporation (Amtrak), which was established by Congress under the Staggers Act of
1980 to deregulate railroads. The Staggers Act enabled railroads to shed mandated passenger
transport and focus solely on freight rail services. As a result, passenger rail services nearly
vanished throughout the U.S. Due to deregulation, the freight rail industry consolidated and
recovered from near bankruptcy, and is are now deemed very successful. 89 Separating
infrastructure from rail operations by breaking existing railroads into two businesses will lower
the cost of entry and enable new train operators to enter the market and improve competition.
Railroad capacity hampers many routes. An increase in the number of dual tracks and sidings
are needed in order to support the mix of low-speed freight rail and high-speed passenger services.
Positive Train Control will improve rail efficiencies and safety, but it won’t improve capacity for
many routes until more rail infrastructure is added. New routes within the U.S. are needed as
demographics continue to change nationally. To support this, there is a need for both public and
private investments to modernize and expand the railroad infrastructure. 90 The following
recommendations are provided: 1) The U.S. should break up Class 1 railroad operators into
two companies: infrastructure, and operations in order to lower the barriers to entry for new
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competition and market growth; 2) Once the infrastructure is separated from operations,
privatizing Amtrak should be done to improve passenger rail performance, investment, and
expanded services; and 3) The U.S. must invest in the rail infrastructure by establishing a
national infrastructure bank and address infrastructure funding by increasing revenues.
Mr. Shawn Clay
RAILROAD INDUSTRY: POSITIVE TRAIN CONTROL (PTC) IMPLICATIONS
The US Railroad System has been overshadowed in recent years by safety failures that have
led to avoidable accidents. In 2008, Congress passed the Rail Safety Improvement Act containing
a series of measures that included the implementation of a system called PTC. The conclusions of
this research indicate that the PTC system is a right measure promoted by the federal government
needed to reduce train accidents and increase efficienty. However, the way it is being implemented
has generated some setbacks that are a consequence of delegating to the railroad companies the
major responsibility for its implementation. 91
PTC consists of an integrated wireless network that connects the On-board System, the
Wayside System, and the Back-Office Server. Based on a set of data such as train weight, length,
composition, speed, type of cargo, etc., this system is capable of detecting and preventing potential
problems, and, if necessary, to adopt autonomous measures to avoid a catastrophe. According to
the Association of American Railroads, up to the end of 2016 the implementation of PTC reached
38 percent of route miles, 63 percent of locomotives, and 87 percent of trackside signal systems,
representing for the companies an investment of more than $7.9 billion for development and
deployment, and an additional $100 million a month for testing and installation. 92
The implementation deadline for PTC was originally scheduled for December 2015, but was
soon deemed unrealistic, so Congress was forced to pass the Surface Transportation Extension Act
that, provided three more years to finish the project by 2018, and another two years for testing and
full implementation. PTC presented two main challenges: an imprecise definition and immature
stage of technology, and the uncertainty and poor financial support from the federal government.
The expression of Matt Burns, from Burns Engineering Inc., very eloquently stated, “PTC and rail
signal systems are sometimes viewed by skeptical rail operators as mysterious black boxes
requiring unending time and capital resources to install.” 93 Considering performance, cost and
schedule, the problem can be summarized as a complex and undeveloped technology, with
prohibitive and increasing costs, to be implemented in a short and unrealistic period of time.
PTC implementation is causing serious challenges for companies, which must overcome
financial, technological, legal and operational obstacles with their resources. The following
recommendations are made to take advantage of this great opportunity for the safety and
efficiency of the railroad industry, to include implementation of: 1) a more efficient financial
assistance program to help companies cope with the project; 2) a major centralization in the
management of the technological development, releasing the companies from that additional task;
and 3) a better coordination and synchronization of efforts between the Agencies at the Federal,
State and Local level and the Companies, among others.
These measures can contribute to achieving this national goal quicker and better, allowing the
country to have a safer and efficient railway system.
Col Pablo Martin Bruno Servat
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MODERNIZING RAIL TOWARDS AUTONOMY
Technology can create immense efficiencies, spur new life, increase profits, and make the
railroad industry the industry of choice for the transportation of goods. Technological advances
in other modes of transportation are threatening the market share of freight rail; innovations in
trucking, air transport, and maritime modes, along with the drop in fuel prices, are eroding the
benefits of freight rail. The large Class I rail operations are looking to diversify their portfolios by
expanding their intermodal operations to hedge against fluctuations in commodities. The Class I
railroads are making significant investments in the intermodal portions of their business. This
intermodal capitalization includes substantial investments in technology to allow customers to
access freight data as it moves through the system, as well
Experts caution that “Self-driving technology will damage the railway sector unless the latter
can significantly reduce its costs and considerably improve its quality in time” 94 IBM challenges
one to rethink rail as “optimized efficiency, differentiated service, real-time decisions, shared
knowledge, and adaptive and autonomic responses.” 95 Experts in rail predict: “Automation will
not be confined to those aspects of the railway which have a direct and immediate bearing on the
operation of the railway (traffic management, signaling, train driving, traction energy management
etc.). It will also pervade other areas such as asset management, long-term operational planning,
which will make extensive use of intelligent information derived from data about asset condition,
actual operational performance versus planned.” 96 Programs such as Positive Train Control (PTC),
Electronically Controlled Pneumatic Brakes (ECP), data analysis, and digitization provide current
and future opportunities for innovation.
The industrial Internet of Things (IoT) is an opportunity for the rail freight industry.
Information generated from IoT elements such as PTC, ECP, sensors along tracks, locomotives,
and the actual freight, can be leveraged to help railroads increase efficiencies, boost productivity,
and improve processes. 97 Arguably, there are significant benefits from the continuous, accurate,
real-time information from PTC in terms of shorter train running times, improved running time
reliability, improved track capacity, and improved asset utilization.98 ECP will reduce braking
distances between 40 and 60 percent. Experts suggest ECP technology, coupled with a robust
PTC system, sets the stage for autonomous trains in the U.S.
The Federal Railroad Administration is reviewing a rule to mandate crew size to two in a
freight locomotive at all times. This rule could infringe on technological advancements including
that of train autonomy. Train autonomy in some form would assist in the increased efficiencies of
rail whether at the yard, utilizing the data on freight cars and locomotives, or the autonomy of rail’s
intermodal efforts. The Department of Transportation needs to find the balance to spur innovation,
refrain from the appearance of safety in lieu of actual safety, and look for ways to induce research
and development to help the U.S. economy as a whole. Two specific policy recommendations
are: 1) Do not mandate crew size and; and 2) Do not overregulate technological innovation and
advancement.
Ms. Elia Tello
Trucking
PREPARING THE TRUCKING INDUSTRY FOR THE FUTURE
The Department of Defense (DOD) uses third party trucking companies to support all aspects
of national defense, to include the movement of household goods and unit training supplies, to
the movement of equipment to support contingency operations. There is very little consistency
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in how the DOD tactically executes the contracted logistic operations at the local level, leading
to increased costs and delivery times. The standard operating procedure to allow contracted
truck drivers entry into a military base varies by service, specific base, and geographic location,
as well as the daily force protection level determined by various levels of command. This lack of
standardization to expedite drivers onto bases costs the U.S. economy approximately $21 million
a year in lost productivity and congestion at entry points, with the expense passed back to the
DOD by charging higher rates than what are charged a comparable customer. 99
By establishing a DOD-sponsored base access system, companies enroll drivers and receive a
background clearance check using existing national databases to confirm the credentials of a
driver and determine risk for access to a DOD facility. An example of a similar service is the
Transportation Worker Identification Credential that is used for maritime workers to access port
facilities. 100
Due to the hardship of being a truck driver (long hours and up to 200 days away from home
over a year) there is a very high driver turn-over rate in the industry (100% annually in some
companies) and a shortage of approximately 50,000 drivers nationwide. 101 Regulation also
exacerbates and restricts entry, such as age requirement for drivers, hours driven per day and
specific driver endorsements necessary to drive specific commodities. A driver must be 21 years
old to obtain a commercial license to cross state lines. The Department of Transportation (DOT)
mandates 16 separate endorsement and restriction codes that limit what a driver can carry, each
requiring separate certification regardless of whether the weight and size of the vehicle are the
same. 102
Vehicle safety improvements and technology are leading to much safer vehicles, and should
also lead to lower regulation of drivers. Working with industry, DOT should determine how to
keep the highways safe, as well as the industry profitable, by reviewing and modifying
regulations that limit productivity and prevent drivers from entering the industry. As new
vehicle technology emerges, leading to safer vehicles, the trucking industry would benefit from
having the DOT consult with economist and industry experts in updating trucking regulations
and policy to understand what the impact is on the transportation industry, as well as what will
benefit the overall national economy and not stifle it. Two specific recommendations are
made to address these issues: 1) Establish a DOD standardized base entry system for
commercial truck drivers operating under government contract; and 2) Review restrictive DOT
regulations, determine which are barriers to entry and not safety related or outdated due to
technology improvements and repeal them.
LTC Eric Olson
A U.S. HIGHWAY TRANSPORTATION NETWORK FOR THE 22ND CENTURY
President Eisenhower’s Interstate Highway System provided the required infrastructure to
support U.S. growth and reach its 20th-century potential. Now the U.S. has reached a new point
where the U.S. transportation infrastructure is “inadequate for the nation’s growing needs” 103 to
meet the transportation demands of the 22nd century. 104
In 2014, the average person spent 40 hours a year in congestion, up from 14 hours in 1982, 105
costing an estimated $27 billion a year to people and businesses in fuel and time lost. 106 Between
1980 and 2000, vehicle miles traveled (VMT) on the U.S. highway system grew by 80 percent
with large-truck VMT growing even faster, while lane-miles increased by only 4 percent. 107 The
Federal Highway Administration projects that about 46 percent of the National Highway System
will be at, or exceeding capacity during peak periods in 2020, compared with 28 percent in 1998. 108
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Also, despite slow but steady decreases in fatal accidents, 109 in 2010 vehicle accidents cost the
country an estimated $850 billion.110
To address increasing congestion and accident costs, and to capitalize on the benefits of vehicle
automation, the U.S. needs to develop “smart” interstates and highways that communicate with
vehicles, other infrastructure and public works systems, and report on their own condition. Sensors
embedded in traffic signals, intersections, and even rural interstates which communicate across
transportation networks would enable highway managers to better manage traffic and road
maintenance through full situational awareness of traffic and road conditions. 111 Car companies
are currently integrating Vehicle to Infrastructure (V2I) technology into new cars, however current
highway infrastructure does not provide the capability to fully realize the efficiency and safety
benefits of emerging technology. The following recommendations include: 1) Mandate and
resource states to integrate V2I technology into all roads rated as high congestion areas by 2025
and all roadway upgrades after 2025; 112 and 2) Implement an integrated transportation network
of “smart” highways that requires a nationally integrated system for highway management,
monitoring, and maintenance, much as the National Air Traffic Control Coordination Center
provides for the National Air Space. A National Highway Coordination Center developed around
a system of municipal, state, regional, and national highway control centers would provide a
holistic view of the highway network and allow managers to respond to emergencies or adjust
traffic flows to prevent congestion.
As President Eisenhower said, “action, comprehensive and quick and forward-looking, is
needed” 113 to provide an efficient, resilient, and adaptive “smart” transportation network that
embraces and integrates emerging technologies to meet the country’s looming transportation
demands and propels the U.S. into the 22nd century.
LTC Steven Putthoff
KEEP THE WHEELS TURNING TO MOVE AMERICA’S ECONOMY
The trucking sector fuels the American nomadic lifestyle, a feeling of freedom that many
drivers must carry with them as they endlessly navigate the open road. Trucking is the driving
force behind the nation's economy, moving 11 billion tons of freight yearly. Trucking’s viability
in the 22nd century requires government investment in infrastructure, autonomous technology,
and operator recruitment and training.
Occupational Safety and Health Administration regulations govern the safety and health of the
workers; and the responsibilities of employers to ensure their safety at the warehouse, dock,
construction site, and in other places truckers go to deliver and pick up loads throughout the
country. 114 These regulations could be mitigated with autonomy. Citing American Trucking
Association (ATA) figures, Phil Byrd Sr., President of Bulldog Hiway Express, told attendees at
a Commercial Carriers Journal Symposium that to keep up with demand, trucking companies
would need to add roughly 100,000 drivers per year through 2023. 115 That figure seems to be
substantiated by ATA forecasts that the driver shortage will be about 239,000 by 2022. 116
Initiatives being undertaken to improve transportation, and trucking, particularly in the 21st
century, includes “platooning”. Peloton, a tractor-trailer automation company, and Omnitracs, a
fleet management company are collaborating to integrate a vehicle-to-vehicle communications and
state-of-the-art, radar-based collision avoidance system. 117 Secondly, autonomous vehicles (AVs)
may fundamentally alter freight transport. AV technology has the potential to avert deadly crashes,
increase road and load capacity, save fuel, and lower harmful greenhouse gas emissions. 118
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Finally, there are clear examples where AVs can be effective today with little regulatory or
social impact, such as the World Food Programme’s planned use of AV trucks to deliver aid to
starving populations. 119 Several actions by the government can proactively manage this
development: 1) Fund innovative AV research investment to spur growth in AV technology and
implementation; 2) Create federal guidelines for AV licensing to ensure consistent regulatory
implementation across all states; 3) Offer government incentives or tax deferments to firms who
upgrade their fleets with AV technology; 4) Fund infrastructure to designate AV traffic lanes in
future highway projects; and 5) Standardize liability, security, and data privacy policies regarding
autonomous vehicles.
Trucking moves freight into 80 percent of the nation’s cities that do not otherwise receive
service by other modes. Autonomy can alleviate regulation, safety concerns, driver shortages, and
congestion with bigger, safer tractor trailers, however, public acceptance of autonomous vehicles
on the interstate must be addressed in infrastructure upgrades, such as dedicated lanes, etc.
Mr. Kevin Slone
VIII. Conclusion
The transportation industry is a critical enabler of U.S. national security and global economic
standing. Although it is currently strong, and moderate growth is expected in the future, the
industry faces significant challenges of growing personnel shortages, inadequate infrastructure,
and barriers to automation. These challenges not only limit growth and profitability within the
industry, but also risk national economic growth and support to national security into the future.
Moreover, varied levels of regulation continue to threaten industry health and constrict overall
growth moving forward. Specific examples include a lack of regulation with respect to cyber
security standards across the industry, and overregulation with respect to industry certifications
(i.e. 1,500 flight-hour requirement, commercial drivers’ license certification, etc.), that impede the
industry’s overall efficiency and effectiveness. To overcome these challenges, the government, in
close coordination with key industry stakeholders, must take decisive action. Consideration must
be given to reviewing, revising, or repealing specific legislation (i.e. The Jones Act of 1920 and
Aviation Safety and Federal Aviation Administration Extension Act of 2010) to successfully
address these and other challenges to promote the future health of the transportation industry.
Additionally, the industry requires strategic infrastructure and innovation investments across all
transportation modes. These investments will be the catalyst for advancing efforts towards
automation to increase efficiencies, potentially resolving personnel shortages and increasing
overall capacity across the industry segments. Finally, the government must implement new
policies to promote industry growth and develop a comprehensive strategy to address emerging
cyber security threats to transportation assets and infrastructure. The problems facing this vital
industry are real and the time for cooperative action is now…U.S. security and prosperity depend
on it!
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