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TRANSPORTATION 2015 

ABSTRACT:  The transportation industry is an enabler for economic growth and development, 

and is a critical resource that requires attention from the government to sustain its long-term 

productivity.  In order to support economic growth into the future, the US government needs to 

move towards a supply-chain network view of transportation in lieu of incremental focus on 

specific modes as it works with industry to inspire innovations and sustain the underlying 

infrastructure.  Additionally, the government must develop solutions for environmental and 

security issues that accompany increases in system capacity. 
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INTRODUCTION 
Hidden amongst the dikes and bike paths of the quaint Dutch low country is an unassuming 

642-acre co-op facility that houses the world’s biggest flower exchange – FloraHolland.  Inside, 

nearly 6900 buyers and sellers interact in the daily exchange of 34 million fresh plants and flowers, 

received from locations as far away as Nigeria and distributed immediately to customers in the 

US, Russia, and throughout the European Union.1  Just 20 years ago, such an operation would have 

seemed inconceivable, but new technologies have ensured flower preservation aboard container 

vessels and improved handling at airports.  The reality of this unique business is that its success is 

as much about innovations in transportation as it is about a revolution in horticulture.  The ability 

to integrate recent advances in aviation, maritime, rail and trucking transportation for just-in-time 

delivery, as well as coordinate the immediate and orderly distribution of products via auction 

trolleys within the FloraHolland warehouses, proves that transportation not only moves business, 

it has the ability to create new business models.    

FloraHolland’s success shows why the transportation industry is such a powerful force in 

our lives.  The ability to move inputs cheaply across a supply chain reduces costs of production 

and allows producers to develop techniques never dreamed possible.  Those same advances make 

it possible for Russians to enjoy exotic Kenyan Hepericum flowers and Americans to receive fresh 

tulips in December.2  The significance of the transportation industry is that it moves the economy; 

therefore, it is also relevant to our national security. 

The relationship between transportation and national security demonstrated by the 

movement of personnel and equipment has been the hallmark of every great military force since 

the Roman Empire.  As Winston Churchill noted, "Victory is the beautiful, bright colored flower. 

Transport is the stem without which it could never have blossomed.”3  In modern military logistics, 

commercial industry contributes to the national security apparatus through the Civil Reserve Air 

Fleet (CRAF), Strategic Rail Corridor Network (STRACNET), Voluntary Intermodal Sealift 

Agreement (VISA), and Maritime Security Program (MSP).  But this direct contribution may be 

the least significant relationship between the industry and national security. 

 Indirectly, a strong transportation industry becomes a lever for the economic instrument of 

power.  The ability to produce is nothing without the ability to move supplies and products.  This 

economic instrument of power not only promotes national prosperity, but ensures security and 

provides leverage in negotiations with Iran, in sanctions against Russia, and in competition with 

China when implementing the Trans-Pacific Partnership.  Furthermore, our growing economy, 

moved by a vibrant transportation industry, is the means by which we fund our national security.  

While the debate continues about whether 3% or 4% of gross domestic product (GDP) should be 

spent on national security, the bottom line remains that if the economy and GDP are growing 

annually then the potential spending available for national security is also growing each year.  In 

2014 the US economy grew 2.2%, and in 2015 it is expected to expand 3.1%,4 potentially keeping 

pace with the global growth rate for the first time since 2000.5 

   Transportation’s contribution to economic expansion is the focus of this report.  A growing 

economy results in more producers and consumers placing demands on the transportation system.  

From basic economic theory, we know that with a finite amount of resources in a mature 

transportation industry, one of the few ways to expand the industry’s production possibility frontier 

is through innovation and technological changes, vice increases in capital or personnel which are 

constrained along the same curve.6  As such, this paper will highlight areas where innovation and 

technology have the ability to increase the capacity to transport goods and services, reduce the 

environmental impact that is caused by fossil fuels used in transportation, and provide security for 
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an industry that is increasingly become a preferred target for both criminals and non-state actors 

to slow the wheels of the economy.     

THE INDUSTRY DEFINED AND CURRENT CONDITIONS 
         In its simplest form, the transportation industry moves people and freight from around the 

corner to around the world, on a mass scale or individually.  However, the complexities of the 

industry involve not only the physical means of movement, but also a vast network of supporting 

services, infrastructure and equipment to affect that movement.  The industry consists of both 

public and private sector owned operations and spans five modes:  air, maritime, road, rail and 

pipeline transportation. 7   “Major industries within the transportation services sector include 

airlines, trucking, railroads, waterborne transportation, transit and ground passenger 

transportation, and pipeline transportation.”8  It is the transportation industry that “makes possible 

high levels of personal mobility and freight movement and linking the country to the rest of the 

world for trade, travel, and tourism.”9  Overall the industry is underpinned by an infrastructure of 

“over four million miles of roads, nearly 139,000 miles of railroads, over 25,000 miles of navigable 

waterways, over two million miles of pipelines, and more than 5,000 public use airports...” 10  In 

2012 the US industry moved over “375 million US people,”11 and “17.6 billion tons of freight.” 12      

Figure 1: Comparison of Freight Modes 

  
 

Source: Pocket Guide to Transportation13 

        Market rivalry between the major modes is strong, 14 with “each industry in the group acting 

as a substitute for others, although each industry has its own specific advantages and disadvantages 

for users.”15  Within each industry group the rivalry is intensely competitive driven by capacity, 

cost, and service.16  Buying power in the industry is influenced by the degree of competition 

available and varies across the industry groups.  “Due to the importance of transportation services 

for their users, there are numerous buyers … their power may have different intensity, depending 

on the given transportation sector.”17  Specialization by suppliers within the industry diminishes 

their leverage over the industry even though other sources of supply may not be readily available.18  

Finally, barriers to entry in the industry vary as well, with lower barriers in the road group than in 
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the air and maritime industries.19 

Transportation impacts everything in our daily pattern of life, from where we live and what 

we eat, to how we make a living and the taxes we pay.  “In 2012, Americans spent an astronomical 

175 billion hours in transit, which averages out to about 100 minutes per day for each and every 

American, valued at some $760 billion.”20  The transportation industry “is both a part of the 

economic output of the economy and a contributor to that economic output.”21  In 2011, the 

industry added approximately $1.5 trillion 22 to US Gross Domestic Product (GDP); in 2012 it 

comprised 8.7% of overall GDP.23  Estimates are that “one out of every seven jobs in the United 

States is transportation related.” 24  It is “a vital sector of the US economy based on consumers’, 

firms’, and government’s enormous expenditures in money and time and on its effect on virtually 

all other sectors in the economy.” 25  The industry was not immune to the pressures resulting from 

the global recession, which was further exacerbated by high oil prices.26  As the economy has 

recovered, so has the industry. “The US transportation services industry has performed well in 

recent years, producing strong growth overall.  The market is expected to decelerate slightly yet 

remain in a strong position through the forecast period to 2019.”27   

Given the diversity within the Transportation Services Industry it was not possible to study 

every major mode.  The emphasis of the study was on major sectors – primarily focused on freight 

– and completely excluded movement by pipeline.  The description of the modes that follows 

provides a domestic industry overview and the impact it has on the US economy. 

Maritime  
      The maritime transportation industry is the mode that connects the US with the rest of the 

world.  Although it’s largely invisible to the general population, it accounts for the movement of 

95% of the nation’s foreign trade, and nearly 80% of all US import and export freight transits 

through US seaports.28  Defined as the waterborne transportation of people and cargo via floating 

vessels such as barges, boats, ferries and ships, the maritime transportation industry is the lifeline 

to global markets and supplies, driving the destinies of both the trucking and rail industries. 

US ocean and coastal transportation and inland water transportation includes 198 ocean-

going vessels, 31,550 barges, 180 ports, and 25,000 navigable inland waterway miles with 239 

lock chambers.29  Waterborne cargo and associated activities contribute more than $649 billion 

annually to the US GDP.  In 2012, the industry moved $224 billion worth of freight weighing over 

2.176 billion tons, and employed 69,000 Americans.30  The industry is currently dominated by a 

handful of companies accounting for 40% of container volume leaving the US and 50% of industry 

revenue.31  The other 743 companies compete for the remaining revenue.32  

While the largest maritime domestic freight companies compete in the global shipping 

market, smaller companies are more insulated and benefit from demand for inland and coastal 

(shore sea) shipping, as well as protections from foreign competition by the Jones Act.  Ocean-

going shipping companies have attempted to reduce competition as a result of recent overcapacity 

by entering into alliances or mergers.33  The maritime industry is closely tied to the economic 

health of the nation, as growth in disposable income leads to higher consumer spending and creates 

demand for imports.  Increased industrial production and trade will drive up demand.  Expanding 

markets, such as the growth of oil and gas production, will continue to fill existing freight shipping 

capacity and create value in this industry. 
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Road  
The trucking industry accounts for the largest share of the transportation services industry 

within the US primarily because it is the dominant mode in movement during the last mile of 

delivery.  According to the US Department of Transportation (DOT), as of December 2011, there 

were 408,782 for-hire carriers, 662,544 private carriers and 168,680 other interstate motor carriers 

on file with the Federal Motor Carrier Safety Administration (FMCSA).34  The American Trucking 

Association (ATA) estimated that 6.8 million people were employed in jobs related to trucking 

activity in 2010, excluding three million self-employed truck drivers.  These drivers logged 397.8 

billion miles for business purposes (excluding government and farm) and carried 9.2 billion tons 

of freight in 2011, representing 67% of total domestic tonnage shipped.35 

  Economically, road freight accounts for over 5% of the US GDP and collects over $800 

billion annually.36  It is estimated that the industry moved approximately 70% of US freight in 

2014.37  Additionally, commercial trucks, which represented 10.9% of all registered vehicles, paid 

“$33.1 billion in federal and state highway-user taxes in 2009.”38  The expanding economy and 

demand for movement of goods has resulted in a 6.7% increase in truck rates per-mile, which 

combined with lower fuel prices, has enabled trucking companies to increase profits.39  While there 

has been some recent consolidation in the industry highlighted by TransForce’s acquisitions in 

2014, it still remains a mode that is dominated by small carriers.40  

Rail  
In 2013 the railroad industry experienced “record passenger ridership (up by 1.3%) of 31.6 

million passengers and freight train car originations of 28.8 million carloads originated.”41  The 

rail industry, which dominates the inland movement of commodities because of its cost 

efficiencies, is comprised of line-haul railroads and the shortline (or beltline) railroads.  “The line-

haul railroads are the primary means of transporting goods, commodities, and people by rail across 

the US rail network and consist of 7 Class-I railroad companies and Amtrak passenger rail service.  

The shortline and beltline railroad industry, consisting of 568 Class-II and III regional and local 

railroad companies, is engaged in operating railroads for the transport of goods and commodities 

over short distances not on the railroad network.”42 

Rail is gaining market share amongst modes, “railroads account for approximately one 

third of all US exports” 43 with freight rail directly “sustaining 1.2 million jobs, and indirectly 

sustaining another 4.5 million jobs across the economy.”44  The country’s demand for goods and 

commodities, averaging 40 tons per person per year, resulted in “15.9% of all freight transported 

by rail or 1.757 billion tons moved and generating $72[billion] in gross revenue in 2013.”45  

Commodities transported by rail show that “intermodal, automotive, crude oil, and grain have each 

grown from 2012 to 2013, with crude petroleum and automotive leading the growth.”46  

Aviation 
The aviation industry only carries 0.5% of the world’s freight, but dominates just-in-time 

delivery services for high value items, carrying over 35% of the value of freight.47  It has also 

become the major form of long distance passenger travel, due to its speed of delivery.  This 

includes more than 87,000 daily domestic flights, consisting of an average of “28,537 commercial 

flights (major and regional airlines), 27,178 general aviation flights (private planes), 24,548 air 

taxi flights (planes for hire), 5,260 military flights and 2,148 air cargo flights (Federal Express, 

UPS, etc.).”48  This amounts to over 31 million flights a year carrying approximately 662 million 
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passengers and 20,305 million pounds of freight.49  To truly understand the size of aviation and its 

impact on the world economy, the Air Transportation Action Group (ATAG) has shown that “[i]f 

aviation were a country, it would rank 21st in the world in terms of [GDP], generating $606 billion 

of GDP per year, considerably larger than some members of the G20.”50   

  Industry reports show that the aviation industry is declining in size, with minimal profit 

gains over the past 10-15 years,51 leading to less capacity to support our economy and national 

security transportation needs.  Though there are 4858 smaller air carriers, the majority of the airlift 

and revenue in the industry comes from the 70 major carriers 52  (those with 1000 or more 

employees).  As the cost of operations increase, the decrease in the number of airlines and aircraft 

may continue, directly affecting the ability to rapidly ship high-value freight and people, and 

decreasing the ability of the Department of Defense (DOD) to rely on commercial support via 

CRAF to meet our military transportation needs.    

CHALLENGES 
The main challenge facing the transportation industry is meeting increased capacity 

demands.  There are three main challenges facing surface transportation capacity on America’s 

highways:  crumbling infrastructure, a truck driver shortage, and road congestion.  The 2013 

American Society of Civil Engineers report card graded national road infrastructure as a D.53  

While federal, state, and local capital investments have recently increased to $91 billion annually, 

this falls well short of the $170 billion in annual capital investment that the Federal Highway 

Administration (FHWA) estimates would be needed to significantly improve conditions.54  This 

level of investment will not be reached with the current federal gas tax.  Because rates were last 

raised in 1993, “taxes on motor fuels dedicated to the Highway Trust Fund are worth about 38 

percent less than they were 20 years ago.”55   

According to the ATA, there is a truck driver shortage that translates to a lack of capacity 

to move freight.  In 2013, the industry reported it was short 30,000 truck drivers, and, if the trend 

continues, the shortage could reach 239,000 by 2022.56  The scarcity of drivers is due to a number 

of factors, including pay/compensation, 57  quality of life, an aging workforce, and increased 

regulations.  Traffic congestion further exacerbates capacity issues and is a drag on the economy.  

The Texas Transportation Institute’s Urban Mobility Report showed that urban congestion cost 

the economy $121 billion in 2011, with $27 billion of those costs coming from the effects on the 

trucking industry.58   

The rail transportation system is a key component to resolving the capacity issues related 

to trucking, but demand is eating away at its capacity as well, “as of 2014 [rail] comprises 40% of 

the total share of freight ton-miles moved across the U.S with the total tons transported by rail 

increasing over the last decade by 7%.”59  This growth is fueled by the ever greater demand for 

intermodal shipments and movement of energy products and supplies.  Congestion is particularly 

noticeable in the Midwest where multiple commodities compete for service, and the convergence 

of rail lines around Chicago interrupts service.  In general, high-volume rail traffic is putting strong 

pressure on capacity, stretching it to its very limits.60  It is predicted that within 20 years, if 

significant technological and infrastructure changes are not made to the US railway system, 

enduring capacity shortages will become systemic at key regions.      
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Despite dramatic increases in shipping technology, US seaports and ocean terminals have 

operated the same for decades and lag the automation of many international ports, putting US ports 

at a competitive disadvantage.  A container can transit nearly 7,000 miles of ocean from Hong 

Kong to California in 11 days; however, once it arrives at the Port of Los Angeles, it may take an 

additional nine days to move 50 miles.61  Line haul truck drivers often spend over five hours at 

major US ports waiting for their loads.  Without changes, American ports may lose market share 

to more efficient ports in Canada and Mexico.62  

Government regulation in the form of the Jones Act presents an additional hurdle to coastal 

shipping.  Policies that protect domestic industry in the interest of national security are rational, 

but the high level of government intervention has hampered innovation, reduced the adoption of 

changing technologies and efficiencies, and inhibited design advancements in the capacity of 

ships.  While road and rail congestion make ships the natural alternative for oil and natural gas 

transport, there are only 13 tankers that can legally move oil between US ports and they are 

“booked solid.”63  Additional domestic ship construction is possible, but capacity is limited and 

costs are high due to the lack of volume and economies of scale.64 

The shipment of petroleum products is a direct concern for the whole industry because it 

is heavily reliant on fossil fuels.  While current prices are historically low and have reduced 

economic impact, the industry is increasingly confronted with the challenge of responding to 

pollution from these fuels.  Carbon dioxide, sulfur oxides, and mono-nitrogen oxides (CO2, SOX, 

and NOX) all threaten the environment and our quality of life.  In January 2015, the International 

Maritime Organization (IMO) began enforcing Annex VI to the International Convention for the 

Prevention of Pollution from Ships (MARPOL) in numerous Sulfur Emission Control Areas 

(SECAs), including both North America and Europe.65  Additionally, while numerous initiatives 

are underway to address fuel efficiency and reduced emissions for automobiles, manufacturing, 

and other major oil consumers; aviation faces the challenge of burning the equivalent of 23 billion 

barrels of oil a year – all of which creates emissions.66   

On the highways, low revenue generated by the gas tax has already been cited as a barrier 

to increasing capacity, but also contributes to negative environmental impacts.  The current gas 

tax does not capture the full cost of the activity it fuels, so it can be seen as a subsidy for negative 

behavior and a drag on the overall economy.  “A new report from the Tax Foundation shows 50.7% 

of America’s road spending comes from gas taxes, tolls, and other fees levied on drivers.  The 

other 49.3%?  Well, that comes from general tax dollars, just like education and health care.”67  

The current drop in oil price is no friend to conservation or innovation, as “the sharp drop in fuel 

prices is undermining government policies that bet expensive gasoline would prod Americans to 

find alternatives to gas-guzzling automobiles.”68   

Alternative modes of transportation that could reduce emissions have been embraced by 

numerous developed countries, but have not gained widespread support in the US.  High-speed 

passenger rail has been supported in various pieces of federal government legislation since 1965,69 

but only incremental progress has been made.  American focus on freight rail transportation and 

private ownership of most tracks by the Class I railroads cast doubt on the efficacy of high-speed 

passenger rail.   

The third challenge facing the transportation industry is providing efficient security to all 

modes, as they are increasingly targets for terrorists and criminal activity.  Aviation is a highly 
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visible and major strategic concern for homeland security, encompassing approximately 450 

commercial airports and 19,000 additional airports, heliports, and landing strips including civil 

and joint-use military facilities.70  Due to the impact of past terrorist attacks, aviation continues to 

be a focus area that is considered vulnerable to harm and destruction.  Additionally, the speed with 

which aviation can deliver people and supplies makes it a mode of choice for humanitarian and 

governmental entities alike, increasingly putting this mode in the most critical and dangerous 

environments and further expanding the challenge of its protection.     

The Federal Aviation Administration (FAA) projects that by 2032 1.3 billion people will 

fly from US airports each year.71  The 9/11 attacks cemented the reality that the aviation security 

requires consistent attention, but budgets do not always support this requirement.  Funding for the 

Transportation Security Agency (TSA) is vulnerable to fiscal constraints, and it is likely that the 

TSA’s $4.6 billion budget for manpower and resources will continue to decrease as government 

institutes cost cutting measures.  The administration’s budget was cut more than $300 million 

dollars in the last congressional spending bill, which includes $26.3 million dollars in cuts to 

personnel. 72   Federal Air Marshals (FAMs) positively impact passenger confidence, but that 

program is again in jeopardy because of funding and scandals.  Early last year, TSA Director 

Robert Bray announced that “six of the Air Marshal Service’s twenty-six offices will be closed by 

the end of 2016 due to a budget reduction.”73   

Rail is increasingly becoming an attractive target for terrorists due to the “limited security 

measures, large numbers of passengers, wide geographical coverage, the possibility of anonymity 

and the many escape routes”74 throughout the industry.  While railways in the US have not yet 

been attacked, there were 838 worldwide attacks resulting in 1,373 fatalities against passenger and 

commuter rail systems from September 2001 to December 2011.75  Defending against this threat 

is not easy because most measures applied at airports are not easily transferred to rail traffic, 

“because train systems are expected to be accessible, convenient, and inexpensive.”76  With a 

majority of rail profits already allocated towards Positive Train Control (PTC) implementation, 

there is little capital left to develop counter-terrorism capabilities. 

Laws signed in 2007 required 100% scanning of US-bound containers at foreign seaports 

by 2012 through the use of non-intrusive and radiation detection equipment;77 however, this has 

not been accomplished due to a lack of funding.  Additionally, "second-generation radiation 

detection portals the US Domestic Nuclear Detection Office was tasked with developing never 

worked well enough to be deployed, and [subsequently], the program was cancelled in 2012.”78  

The Department of Homeland Security (DHS) continues to look for ways to meet these 

requirements, but without additional funding, it will be pressed to reach full compliance.  

INDUSTRY OUTLOOK 
The overall industry outlook is healthy through 2019, mirroring projections for a 

recovering and expanding US economy.  With capacity tight, pricing power over producers is in 

the hands of industry.  While most portions of the industry are considered mature, industry growth 

is expected to be higher than domestic economic growth, with the exception of the maritime 

industry,79 which still retains capacity but is hampered by domestic ports.  Reduced fuel costs are 

likely to help even in industries with fuel surcharges.  Due to the high barriers of entry for most 

modes and the slow pace of technical innovation, transportation is expected to remain stable in the 
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short-term, but expansion in intermodal implies that the rail industry is in a growth period.80  An 

increased level of mergers and acquisitions is expected in the maritime industry, due to excess 

capacity, and in the trucking industry as bigger firms gobble up smaller firms.81  The industry 

should keep a watchful eye on Third Party Logistics (3PL) firms that steal pieces of the value chain 

and can be competitors, complementors, or substitutes.  Aside from infrastructure woes, 3PLs may 

be the biggest threat to the industry’s ability to create value in the short-term; in response, many 

firms are likely to adopt their own supply chain business units.82 

While short-term projections for the industry are generally positive, the challenges 

described in the previous section create concern that the industry could fall short of its potential.  

Given the capacity, environmental, and security issues facing some modes, portions of the industry 

run the risk of limiting further expansion of the US economy.  Current innovations may be enough 

to overcome these challenges in the next five years, but industry has major hurdles to clear in the 

way of infrastructure issues to ensure both its short-term and long-term health. 

Over the last 50 years, little has improved regarding transportation infrastructure.  One of 

the primary culprits is the fact that the nation must fund the most critical infrastructure upgrades 

first (i.e. those impacting the economy), even though there is much that requires attention.  As 

previously noted the FHWA estimates that $170 billion in additional capital investment is still 

required to solve highway issues.  The President’s Fiscal Year (FY) 2016 Budget attempted to 

address many of these challenges as it “provided a total of $94.7 billion in discretionary and 

mandatory funding in 2016 for the DOT to support infrastructure projects critical for long-term 

growth; improve America's roads, bridges, transit systems, railways, and aviation systems; 

enhance safety; spur job creation; and improve the way federal dollars are spent.”83  However, 

when compared to the percentages of federal outlays provided for other departments, such as DOD, 

it is apparent that this amount is not enough to solve capacity challenges.84 

 Figure 2: Comparison of Planned Federal Outlays 

 

Finally, and to only compound this issue, it must be noted that the Presidential Budget 

plans to only dedicate “approximately $6 billion over six years for a competitive grant program 

designed to create incentives for state and local partners to adopt critical reforms in a variety of 

areas, including safety and peak traffic demand management.”85 This is a meager handout for state 
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and local partners, when “[f]ederal outlays for grants to state and local governments increased…to 

about $545 billion in fiscal year 2012.”86  

Despite federal funding challenges, there are several important steps that can be taken now 

to ensure the industry’s long-term health.  Initiatives in the DOT Moving Ahead for Progress in 

the 21st Century Act (MAP 21) are a partial answer,87 but would be more effective if transportation 

was viewed through a wider lens.  The freight transportation strategy is dominated by the trucking 

mode, but has opportunities to integrate with plans for rail and short sea shipping.  The 

transportation industry must get the whole of government, to include federal, state, and local, as 

well as private sector partners, to understand that challenges are systemic across all modes.  

Whether the industry focuses on the truck driver shortage, the widening of the Panama Canal, slow 

port velocity, or rail congestion, each mode is greatly impacted by challenges facing the other 

modes.  As such, stakeholders within each mode must begin collaborating now and support 

innovative solutions that will eliminate deficiencies across the entire supply chain.  With the long-

term outlook uncertain, the industry’s future is dependent upon cooperation to increase capacity, 

environmental responsibility, and security.  "Strategic thinking means looking at the bigger 

picture. Rather than immediately planning actions to deal with the practical issues right in front of 

them, a strategic thinker considers longer term and larger scope goals."88  The industry has three 

areas of strategic focus that will impact its long-term outlook.    

First, the industry and government must understand the impact of both competitors and 

substitutes across all modes of transportation.  This does not simply mean switching business to a 

different mode, but exploring alternative forms of transport.  Equally important, industry and 

government will need to consider what the future alternatives to transportation will mean for the 

industry’s current business models and for the US economy.  Advances in adaptive (3D) printing 

could revolutionize sectors of the freight transportation industry and high-speed transportation 

tubes would change passenger transportation forever.   

Second, with competent planning the government and industry have the opportunity to 

encourage public-private collaboration to determine the best return on infrastructure investments. 

“[I]nvesting in infrastructure is essential to support healthy, vibrant communities.  Infrastructure 

is also critical for long-term economic growth, increasing GDP, employment, household income, 

and exports. The reverse is also true – without prioritizing our nation’s infrastructure needs, 

deteriorating conditions can become a drag on the economy.”89  Increased transparency between 

industry and government could be a major factor in the development of solutions for the described 

challenges, but it will require strategic initiatives that look beyond the five-year mark.  

Finally, industry partners should focus on technological innovation as a solution to its 

challenges.  There are a number of recent innovations applied to other industries – including 

automation, unmanned vehicles, big data, video recognition systems, laser technology, 

information technology, alternative energy sources, liquefied natural gas/compressed natural gas 

(LNG/CNG), and wireless technology – that have tremendous application in the transportation 

industry.  These innovations, particularly when integrated across modes, have the ability to 

increase efficiency, expand capacity and spark new business models.  While these changes could 

be expensive and timely upfront, the savings and competitive advantage the industry could build 

for the future are well worth the investment.  The following sections will provide greater fidelity 

regarding specific innovations and technology. 
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Examples of Innovation to Increase Capacity 
One of the easiest solutions to increase capacity in the aviation sector is achieved with 

bigger, more efficient airplanes (Boeing 777 and 787) that carry more passengers and freight.  In 

the freight aviation sector, innovations in purchasing leftover passenger cargo space to move 

freight has become the norm, rather than the exception.  Currently the limiting factor for aviation 

transportation, no matter the size of the plane or cargo capacity, is the safe management of traffic 

flow.  This is a place where innovations in global positioning systems, information technology, 

big data, and unmanned vehicles have the potential to increase capacity. 

 There are several exciting initiatives that are beginning to transform aviation operations 

and efficiencies, the most prominent of which is the FAA Next Generation Air Transportation 

System (NextGen) effort.  This major initiative will be implemented in gradual stages over the 

course of the next 15 years at a cost of over $29 billion, but is expected to harvest $133 billion in 

benefits to the National Aerospace System (NAS).90  It is a major advance in technology and 

collaboration, but it is not the end all – it is just the beginning.  In simple terms it is a “transition 

of air traffic control from radar-based to satellite-based, where controllers and pilots will have the 

advantage of increasingly sophisticated technology. . . Essentially, every controller in the US will 

be able to see the exact position of every aircraft flying in our airspace. . .”91  

 Several recent high visibility aircraft mishaps have illustrated the need to improve tracking 

mechanisms and the industry has been working on a solution.  In conjunction with NextGen, 

Automatic Dependent Surveillance-Broadcast (ADS-B), a new form of transponder that 

broadcasts to ground stations more precise information than does radar, will help tracking using 

GPS technology and include the plane’s trajectory.  Other improvements include the ability to fix 

aircraft locations every second as opposed to once over 16 seconds.92  This advance not only 

improves safety, but can increase capacity by providing more direct routing of aircraft.  Big data 

is the vast information available to both the aviation industry and the FAA to collect information 

and use information technology for economic, safety and efficiency gains.  But critics point out 

this is an area where aviation is falling behind other industries because it “is such a big concept 

that many airlines have trouble figuring out where to start."93 

A most revolutionary and sometimes controversial future innovation is autonomous 

systems.  To fully comprehend the increase in capacity that is possible, one must look beyond 

solely unmanned aerial vehicles (UAVs).  Autonomous systems also represent the use of 

computer technology to replace certain aspects of human air traffic control.  Many other industries 

have had to confront this challenge; the aviation industry will need to do this as well if it is serious 

about economic growth and efficiency.  It has the possibility to completely change the way air 

traffic control facilities are staffed, airspace is controlled, and duties are performed among the 

pilot-air traffic control community.    

In the rail sector, the quick answer to increasing capacity could be reached through large 

capital investments in new track and trains. Over the last ten years, the nation’s railroad companies 

have spent an average of $10 billion per year on capital expenditures.94  Major railroads would 

need to invest an additional $162 billion in infrastructure over the next 20 years to address capacity 

issues on the primary corridors.95  Even if the railroads gain access to the property required to build 

those new tracks, it is unlikely that private firms can absorb the financial risk of this sustained 
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level of capital investment.  Another way to increase capacity is to double stack containers, but 

due to the height limitations of many bridges and tunnels this is not possible for older rail routes 

without significant infrastructure upgrades.  An alternative to infrastructure investments is 

increasing volume through Positive Train Control (PTC), an initiative that is similar to the 

aviation industry’s NextGen initiative.  PTC involves wireless communication, global 

positioning satellites, data link, big data and central control, all of which can be harnessed to 

improve routing, traffic flow and dynamic decision making.  PTC informs the control unit of 

changing track/signal conditions, alerts onboard navigation systems and track profile databases 

to enforce speed parameters, uses data link to communicate with signaling equipment, and 

centralizes systems to issue movement authority to trains.  

The result is the ability to control rail traffic and operations in a networked real-time 

manner at the federal “Big Picture” level to optimally control rail traffic flow and eliminate 

congestion through the primary corridors.96  Analogous to air traffic control (ATC) centers, trains 

could be controlled by Rail Route Traffic Control Centers (RRTCC) which would enable efficient 

and safe train operations, especially when running mixed speed freight with faster passenger trains.  

Rail company representatives could sit with the Federal Railroad Administration (FRA) controllers 

to support most efficient timing and routing.  Similar to ATC, during times of major crisis or 

national emergency, the rail system could be easily cleared of traffic, providing DOD or other 

federal assets an expedient, non-congested route.  

  The downfall of initiatives like NextGen and PTC is that despite their value added, they 

require large upfront investments.  PTC was congressionally-mandated to be implemented by 

2015, but is behind schedule and the cost of nationwide implementation ranges from $6 to $22 

billion.97  In the case of NextGen, it is no small venture for industry and government to match 

equipment upgrades and training in a timely manner.  A successful outcome requires an element 

of trust between industry and government in implementation that is lacking.  The situation then 

becomes the classic chicken and the egg debate.  Industry will not obligate dollars until the 

government proves the decisions are final and ready to be implemented, and government does not 

want to spend taxpayer dollars on technologies that private industry is not ready to use. 

 Similar to the railroads, trucking struggles with barriers to capacity that involve 

infrastructure (Federal Highway System).  It also must overcome a driver shortage and fierce 

competition for space on the roadways with passenger vehicles.  In some large metropolitan areas, 

advances in wireless technology and big data processing have allowed paid express lanes and 

dynamic pricing to improve traffic congestion.  These advances are limited to localities and do not 

begin to address the larger issues that freight carriers experience.  As a result, the trucking industry 

is turning to technology to increase efficiency and capacity in the areas of telematics, which is the 

fusion of wireless technology, big data, and real time information on trucks.   

Telematics increases both efficiencies and fuel savings (the highest cost).  CR England put 

in-cab telematics machines in their vehicles that track a myriad of information from routing, hard 

braking/acceleration, location, and hours in service.98  Analysis of this data is used to optimize 

routes, pickup real-time maintenance issues and improve driver performance.  For example, it 

creates value when a truck transporting refrigerated produce experiences a maintenance issue.  The 

on-board computer will notify the dispatch and driver about the refrigeration problem.  The 
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company can take action to find a location for repair or make alternate plans/routes to “save” the 

load and time.99  Furthermore, electronic records and wireless technology reduce administrative 

manifest requirements for truckers, allowing them to spend more time on the road.100  Additionally, 

electronic logs reduce 50% of the mistakes generated when keeping paper copies, according to 

CR England Executives.101  Finally, similar to CR England, UPS’s ORION System (telematics) 

saved the company three million gallons of fuel between 2010 and 2012, driving down costs and 

reducing greenhouse emissions.102    

Besides using telematics and wireless technology to save fuel and increase efficiency, 

carriers, shippers and logistics companies are turning to procedural innovation to improve 

capacity.  According to the DOT, most long-haul trucks run 20% empty due to deadhead runs 

(repositioning after dropping off cargo).103  To optimize capacity, companies are combing the 

forces of GPS, wireless technology, and the internet to find on-line shippers cargo space aboard 

trucks in real time.  Two companies, BulkLoadNow.com and uShip.com, fuse this technology to 

increase capacity and provide flexibility for both carriers and shippers.104   

Unlike the rail and trucking sectors that are physically constrained on routes, the maritime 

transportation sector experiences very little congestion.  Thus, the maritime industry has a role to 

play in solving the capacity issues related to roads and rails.  The growing need to expand the 

maritime freight network to relieve landside congestion led to an innovative solution already 

popular in Europe, America’s Marine Highway (AMH) Program.105  The DOT program promotes 

the utilization of short sea shipping as an integral component of a broader multimodal network 

with a variety of potential benefits, primarily increased capacity.  Maritime Administration 

(MARAD)-commissioned studies concluded that roughly 4.7 million tons of cargo could be 

diverted to the AMH program.  This equates to 4500 container or trailer loads per week of highway 

and intermodal rail freight along the I-95 corridor.106  But this solution draws attention to the 

industry’s bigger challenge – capacity near and in the port system. 

With a desire to increase maritime shipping, innovations in maritime domain awareness 

(MDA) will be critical to increasing a port’s capacity to receive ships.  Multiple industry study 

visits have shown the private sector’s ability to use big data to improve business performance and 

gain competitive advantage.  A successful maritime Jones Act transporter described how the 

company built their own information technology systems to rely on data exchanges with their 

vessels, practically eliminating voice communications and automating reports by mining existing 

data; these process improvements saved significant time and associated labor costs and greatly 

improved accuracy and reduced errors, providing such a return on invested capital that a dedicated 

staff continues to innovate and identify additional opportunities.107   

Even with these innovations in place, the biggest barriers to capacity in the maritime sector 

occur inside the port and are related to port size, water depth, infrastructure, organized labor 

strikes, and the ability to connect to other modes of transportation.  While port size and water depth 

are natural barriers that are often financially and environmentally insurmountable, innovations in 

automation and information technology have the ability to increase both volume and velocity of 

throughput, better satisfying the needs of ever-increasing ship cargoes.      

Thirty years ago the APM Terminal at The Port of Rotterdam leapt ahead of all the other 

world’s ports by automating the majority of its container shipping operations.  That 
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groundbreaking initiative was so successful that port automation has spread (and improved) 

throughout most of the world’s major port facilities, except in the US.  The Rotterdam operation 

proved so successful that a second fully automated port facility, to include the operation of the 

ship-to-shore (STS) cranes, intra-port container carriers, container staging operations, inter-

modal load operations, and gate procedures opened in 2009.   

One major constraint plaguing US ports is the inability to expand due to land constraints.  

This is problematic given that the Ports of Los Angeles and Long Beach collectively handle 40% 

of all US imports and have maximized their horizontal expansion.  The use of technology and 

automation can increase their capacity 30% through vertical expansion.  The majority of the 

world’s advanced port facilities have introduced automated container stacking cranes capable of 

stacking seven containers vertically. 108   Not only are automated ports maximizing vertical 

expansion, they are doing it faster through unmanned systems equipped with laser scanning, 

computerized position indicators, advanced optics, and programmable logic controllers.    

Efficiencies gained through automated container handling are also evident in STS crane 

operations.  The state-of-the-art fully automated STS cranes employed at the APM Terminal in 

Rotterdam have an average discharge rate of over 60 lifts per hour.  The most advanced manned 

STS cranes used in the US average 30 lifts per hour.109    Moreover, systems integration of 

automated STS cranes enables one crane operator to operate multiple cranes, only limited by the 

size of the ship, from his cubicle in the port operations center.   

A final critical component to increasing capacity is a port’s intra-port container transport 

capability.  In US port facilities, drivers perform this task with truck and trailer units (TTU) 

shuttling containers to various load or staging locations.  The world’s automated ports have 

introduced automated ground vehicles (AGVs), which are computerized container carriers 

that transport containers around the port facility via a network of underground sensors.  The 

movement of AGVs is choreographed into the flow of containers being discharged from the ship 

simultaneously with the container staging operation through information technology.  This 

enables port managers to establish vessel discharge plans days before a ship arrives in port.110 

This last example is a key lesson for optimizing operations to increase capacity.  Because 

the whole transportation system needs to provide a well-integrated multi-modal supply chain 

system that creates value for the national economy, efficiencies in capacity can no longer be 

thought of by individual modes.  The game changer for the US transportation industry will occur 

when cooperation occurs amongst transportation modes and between government and private 

industry to integrate the previously mentioned advances in technology and innovation.  

    

Examples of Innovation to Address Environmental Challenges 
The environmental challenges to the transportation industry stem from its pervasive 

reliance on carbon-based fuel.  Profit and efficiency in operations must be counter-balanced by the 

environmental impact of the activity.  Some initiatives with application in this area have already 

been highlighted in the capacity section because innovations with increased efficiency provide 

environmental benefit.  This section will address innovations that are more centrally focused on 

solving environmental challenges.   
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 Each of the modes has their own particular challenges and solutions when it comes to 

reducing their “carbon footprint.”  In the maritime industry, there are three options for firms 

responding to global emission standards described in the challenges section:  (1) use fuels with 

lower sulfur content, (2) reduce particulate levels emitted by exhaust systems, or (3) use alternate 

energy sources.  The quickest compliance option is to transition from Intermediate Fuel Oil (IFO) 

to a more costly and refined Low Sulfur Marine Gas Oil (LSMGO).  The second option is to install 

exhaust gas cleaning systems (scrubbers) that allow ships to continue to burn dirty fuels.  The 

most capital and time intensive solution is to adopt propulsion systems that burn alternative fuels; 

LNG is the most popular because of its relatively low price, increasing availability, and growing 

acceptance as a cleaner form of propulsion in multiple industry sectors. 

Although LNG propulsion systems have been around for 50 years, their adaptation to the 

maritime environment is recent.  LNG has emerged as the preferred alternative fuel source due to 

its availability, ease of storage, and increasing infrastructure.  Additionally, LNG fuels do not 

create sulfur emissions and avoid the maintenance, waste, and size concerns of scrubber systems; 

while reducing CO2 emission by 35% and NOX emissions by 80% compared to dirty fuels.111  

While not providing direct financial impact, there is also growing social pressure to adopt 

environmentally friendly business practices.  Firms that are able to market themselves as “green” 

shippers create value through a differentiation strategy.  DHL’s “Go Green” program allows 

environmentally responsible practices to provide transporters a pricing premium.112 

The combination of these advantages has spurred a new era of shipbuilding with 81 LNG-

powered ships in operation or on order globally.113  This number includes the first US-built LNG-

powered vessels, two Marlin-class container ships on order from TOTE Shipholdings Inc.114  

These ships are significant because the $324.6 million loan that backs them are guaranteed by 

DOT, signaling a government-preferred response to sulfur emission regulations. 

The potential for LNG to be the “next” energy source is an issue for all modes of 

transportation.  Railroads have experimented with LNG engines and many trucking firms have 

switched portions of their fleet to LNG trucks.115  In reality, policy decisions regarding LNG 

infrastructure go beyond transportation and intersect with national energy and environmental 

policies.  While DOT commissioned a study regarding the current issues associated with US LNG 

marine bunkering, 116  this effort is only the starting point of broader work that should be 

accomplished.  Ultimately, investments in a preferred energy infrastructure require a whole of 

government solution that exhibits a coherent strategy to stakeholders in all transportation modes, 

industries beyond the transportation sector, and concerns beyond the economy.   

 On the nation’s highways, there are a number of innovative approaches toward reducing 

the environmental impact.  For the trucking industry, that translates to an increased reliance on 

“inter-modal” transport, partnering with fuel-efficient rail lines to cover long distances.  As one 

industry leader stated, “the driver shortage will accelerate the modal conversion from truck to rail 

as the definition of ‘long haul’ in the drayage business becomes shorter (less than 300 miles).”117 

As a result, intermodal transport is expected to grow 5.1% a year through 2018.118    

 Shifting freight volume onto waterways via short sea shipping will have an even greater 

impact on the environment.  The capacity advantages of the AMH program have been described 

previously, but the utilization of marine highway routes will lower air emissions and noise 
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pollution from reduced vehicle-miles traveled (VMT) and train-miles.  It can do this through more 

modern, fuel-efficient vessels subject to MARPOL standards.  

  There are also efforts to shift passengers off the highways and into more fuel efficient 

modes, thus reducing the heavy impact on the environment.  Europe and Japan have provided 

examples of high-quality, high-speed rail passenger service, and many believe that a rail solution 

could relieve some of our busiest corridors. It is estimated that high-speed rail could reduce energy 

consumption and air pollution by as much as “2.8 million tons of CO2 a year in the mega-regions 

of Los Angeles, Chicago, Albany, and Orlando alone.”119      

 More promising changes are underway in short-haul passenger movements.  To get people 

out of cars, communities are making ground-breaking investments in metro, light-rail, and 

innovative community design, eliminating strip malls with attractive walkable streetscapes.   

Although not technically a “mode” of transport, support for travel by bicycle is also increasing in 

the U.S markets120 and is expected to continue its current trajectory through 2019.     

  One novel alternative to these efforts is Cap and Trade taxation.  This approach proved 

successful in the reduction of acid rain by allowing power companies to purchase emission quotas 

from other less polluting companies.121  In theory, all companies have an incentive to maximize 

returns by reducing emissions, and the government raises money by selling some of the permits.  

California is experimenting with a Cap and Trade system, and the European Union has had a 

program since 2005, but the market success of this approach is still undeterminable.   

The gasoline tax was established to help fund roadway infrastructure, but a secondary 

effect of the tax is that it provides an economic incentive to reduce gasoline use and the pollution 

it creates.  In Europe high taxes have transformed public driving patterns, with higher numbers of 

passengers per trip, more fuel efficient vehicles, and shifts to other modes of transport.  By contrast, 

the US government has relied on regulations such as speed limits and fuel efficiency mandates 

with limited success.  This highlights the central weakness of regulation – if market forces do not 

support it, it imposes artificial inefficiencies as manufacturers build to a standard, rather than the 

market.  If market prices support the standard, the market does it more efficiently.  One effect of 

high energy prices is that it spurs innovation.  Ford recently introduced an all-aluminum truck, 

attracting buyers based on the fuel savings inherent in lighter materials.    

In aviation, firms are exploring lighter materials, new fuels and new propulsion systems 

to improve their carbon scores.  Sustainable aviation fuels can reduce life cycle CO2 emissions by 

up to 80%.122  Even though jets require unique fuels, there have been two major breakthroughs in 

the development of jet biofuel.  The first is the Fischer-Tropsch (FT) process which involves 

“vaporizing a mixture of biomass and coal and converting the gas to synthetic liquid fuels.”123  The 

second method is hydro-processing, which takes vegetable oils, animal fat, waste grease and algae 

oil and distills them into jet fuel.124   Down the road, CNG is another fuel that could replace oil in 

the aviation market as the shale fracking revolution has greatly increased domestic supply.  With 

natural gas priced at $2.11125 per gallon, compared to $2.66126 for jet fuel, the savings would be 

significant.  Additionally, more efficient jet engines are being designed with gear boxes that allow 

the fan and core turbine to spin at different speeds.  Pratt & Whitney leads the way in this new 

technology, creating the PurePower engine that can cut fuel consumption by 16 percent.127  Rolls 

Royce  expects to have Trent XWB engine complete by 2020, with an estimated fuel reduction 
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of 20 percent.128  Finally, the NextGen system discussed in the capacity section will reduce fuel 

consumption and emissions through direct routing. 

 An innovation that all transport modes share is maximizing their freight (or passenger) 

through increased efficiency.  In aviation that means taking on freight in half-empty holds of 

commercial passenger flights.  In the shipping industry, that drives the ever-larger container ships.  

For the rail industry, longer, double-stacked cars stretch the carrying capacity of one engine.  And 

finally in the trucking industry, innovative telematics noted in the capacity section reduce “dead-

head” empty return trips and the emissions generated per trip.   

 

Examples of Innovation to Address Security Challenges 
 Ever since Timothy McVeigh’s truck bomb, the horror of the planes on 9/11, and the 

explosions in the Spanish train system, transportation has become a tool for spreading terror.  This 

new reality has required governments and industry to innovatively devise security measures that 

do not impede the work of transportation.  One such innovation is the development of TSA, which 

is charged with   “strengthening the security of the nation’s transportation systems and ensure the 

freedom of movement for people and commerce.”129   

 Although much of its highest profile work has been involved with commercial aviation, 

TSA’s mandate covers all transportation modes.   For example, rail security is critical to national 

and economic security, and rail volume is growing.  “Industry freight volumes in the United States 

are projected to reach 88% above 2002 levels, according to the US Department of 

Transportation.”130  In addition to high levels of human patrols and automated vehicle location 

systems,131 “the US government and railway operators have attempted to improve railway security.  

[TSA] inspectors, and rail operators, have conducted security risk readiness assessments; also 

various security measures have been considered and implemented, such as greater surveillance, 

public awareness campaigns, and general response planning.”132 

Further enhancement to security techniques is required because the current structure is not 

robust enough to prevent a terrorist attack on the vulnerable transportation system.  It should be 

noted that ports outside of the US, specifically the Port of Rotterdam, have already successfully 

developed and implemented the necessary technology required to increase security without 

sacrificing efficiency and capacity.  Specifically, the Port of Rotterdam has “trained operators [to] 

use high-power X-ray scanners to produce clear, unambiguous imagery of densely packed cargo 

in trains moving at speeds up to 60 kilometers per hour (35 MPH).”133   

In the maritime industry, the integration of vessel tracking systems, big data and 

information technology have the potential to increase security.  Vessel Traffic Services (VTS) 

provide active monitoring of vessels in confined and busy waterways, including 12 Vessel Traffic 

Centers (VTC) that cover critical ports such as Los Angeles/Long Beach and New York/New 

Jersey.  The Nationwide Automatic Identification System (NAIS), consisting of approximately 

200 VHF receiver sites located throughout the coastal continental US, inland rivers, Alaska, 

Hawaii and Guam, is designed to collect AIS transmissions from local vessels.  These systems 

provide real-time traffic information, as well as full database of information regarding the vessel, 

crew and cargo contents.  The primary goal of NAIS is to increase MDA through data 
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dissemination to the Coast Guard and other government agencies,134 which allows  Coast Guard 

and customs officials to profile vessels and focus efforts on the security of ports.  

The 9/11 attacks cemented the reality that the airline industry will always be more vigilant 

regarding security than other modes of transportation. Coupling passive integrated screening 

technology with the current security measures (i.e., visible police presence, random 

checks/screening, etc.) is the optimal solution to reduce checkpoint queue times and keep the skies 

safe.  But  innovations are still required.  Passive security is the driver for the “checkpoint of the 

future.”  Still under development by a number of security companies, this approach leverages 

technology to integrate layered security checkpoints and facilitate throughput, decrease false 

alarms, and increase passenger comfort.  Barbara Zanzinger, director of communications and 

marketing for Smiths Detection Inc., stated in a recent interview that, “industry and regulators have 

agreed to contribute jointly towards turning this vision into reality, with consideration for all 

relevant stakeholders. There are three important goals to be attained: strengthened security, 

increased operational efficiency and improved passenger experience.”135  

GOVERNMENT ROLES AND POLICY RECOMMENDATIONS 
 In general, the government role is to collaborate, oversee and assist industry in the interest 

of the nation and its population.  Specific to transportation, the government has three distinct roles 

to include enhancing economic growth, protecting the environment, and ensuring security.  

Additionally, it has two roles common to every industry: verification of safe operations and 

creation of a level playing field amongst firms and industries.  Strategically, government should 

define the ends for each role and employ effective ways and means to achieve those ends.  This 

section will delineate the desired ends and highlight potential policy choices. 

This paper has advocated that government’s most important responsibility is to assist 

industry with enhancing economic growth through innovation and infrastructure.  Government 

promotes innovation in collaboration with industry and trade groups.  FAA support for the Mitre 

Corporation, a not-for-profit organization, is a positive example of government collaboration with 

both an independent consultancy company and industry.  Mitre’s work on NextGen is expected to 

harness technologies that will create dramatic increases in aviation capacity by 2020.  However, 

those efficiencies will not be achieved without the appropriate government baseline resources.  In 

the NextGen example, the government seeks to enhance innovation by providing direct funding to 

specific technologies for government-mandated outcomes.  This policy choice is risky because it 

chooses distinct winners and losers and could stifle future innovation efforts.  

One way to enhance innovation without funding specific technologies is through general 

research and development tax credits, as well as direct funding to basic and applied research. One 

form of this approach is support to industry education.  This directly funds the efforts of those who 

will develop innovations, vice committing to specific technologies.  The STC-Group Netherlands 

Maritime University is an outstanding example of such a partnership, which provides industry 

education, 136  as well as collaboration with industry, consultancy, and development of best 

practices.  Government should enhance support to the Transportation Research Board (TRB) and 

other public university transportation industry programs.  TRB recommendations have already 

proven their success in achieving efficiencies, exemplified by improvements in airport 

enplanement and accessibility in the densely populated Washington, DC-Baltimore metro area.137 



18 

 

 

 

Most directly, government assists industry by working with state and local agencies to fund 

infrastructure projects that enhance long-term growth.  The federal government can learn from 

solutions offered by regional governments.  One example is the Virginia Port Authority’s Virginia 

Inland Port (VIP) in Front Royal, Virginia.  The primary mission of this private enterprise, which 

is managed by state government employees, is to support the movement of goods to and from the 

Port of Virginia, in order to enhance local and state economies.  The terminal is serviced by 17,820 

feet of rail track that runs adjacent to Norfolk Southern’s Crescent Corridor, moving intermodal 

rail cars to VIP for further transport.138  The efficient movement of goods to an area 220 miles 

inland has attracted companies such as Home Depot, Kohl’s, Rite Aid and Red Bull to open 

distribution centers in the area, providing lasting economic benefits to the region.139  From a 

strategic level, it has shown the importance of integrating modes of transportation to increase 

capacity, reducing road traffic in the congested Norfolk area, and creating new businesses.  The 

federal government could initiate similar projects to enhance economies across regions that 

currently lack the necessary planning and required infrastructure.    

Government should also be prepared to apply lessons learned from private firms that are 

in the business of achieving efficiencies across all transportation modes, specifically 3PL firms.  

These firms have grown popular because of their ability to look across the system to determine the 

most efficient way to move products from point to point, “Many 3PLs describe themselves as the 

‘travel agents’ of the freight system, as they are tasked with planning, overseeing, transporting, 

and storing their clients’ goods and products from one end of the supply chain to the other.140  One 

way for government to truly enhance the economy is to view the industry like a 3PL – as “travel 

agents” to the supply chain enterprise – rather than as individual transportation modes.  Similar to 

the “joint mindset” that was mandated by the 1986 Goldwater-Nichols Act, DOT may be wise to 

look at the operational integration of modes in the same way DOD looks at the integration of 

service capabilities to provide Joint warfighting readiness. 

Government’s second responsibility is to ensure that industry’s heavy reliance on fossil 

fuels does not create undue harm to the environment.  In collaboration with the Department of 

Energy and the Environmental Protection Agency, this can be achieved by promoting innovative 

means of transportation that produce fewer emissions, taxing appropriately to incentivize reduced 

fuel consumption, and in some cases, establishing regulatory limits on emissions.  The Clean Air 

Act and its associated regulations and emissions targets are the most common measures that 

government employs.  When enforcing regulatory limits, government must understand that market 

forces will have the greatest impact on the industry.  Government policies that are crafted with the 

market in mind offer the greatest chance of success and serve to share the cost burden more evenly 

amongst producers and consumers.     

An equally important role for government is the regulation of the transportation of 

environmentally dangerous products.  The shale oil and gas revolution has yet to reach peak 

production, but safe rail transport is gaining vigorous attention because of derailments.  Much like 

government did in 1990 in response to tanker spills, government must be ready to work with the 

rail industry to implement measures that ensure safe transport.  Promoting the safe transport of 

highly volatile substances via pipeline may be the proper response. 

In its third role, government has a responsibility to ensure security in the transportation 

industry.  This is really a two-pronged objective.  First and foremost, government must ensure that 
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the transportation industry is secure from attack and this is done with limited impact on system 

capacity.  It achieves this through collaboration with industry and government agencies (DHS and 

DOD) to develop protocols, share information and fund security initiatives.  One example of a 

positive government role is the funding and support for TSA’s Transportation Integration Facility 

(TIF) at Reagan National Airport.  This facility houses experts who collaborate with industry to 

test security equipment and procedures for airports, but planners envision that it could also be used 

for rail and maritime initiatives.141  This upfront government investment in testing procedures and 

equipment is vital, because it allows measures to be implemented that have the greatest 

effectiveness without sacrificing efficiency.   

With funding tight for large projects like TIF, government should be prepared to support 

innovations that balance risk and cost through the use of big data.  Researchers have examined 

alternate policy measures and potential security risks142  that resulted in recommendations to 

modify established layers of security.  The remedy was to double the budget of the Federal Flight 

Deck Officer (FFDO) program to $44 million per year, installing physical secondary barriers in 

all US aircraft at a cost of just $13.5 million per year and reducing funding for Federal Air Marshal 

Service (FAMS) by 75%.  Government needs to be engaged with both consultants and industry to 

advocate these kinds of solutions.  Development of passive systems previously mentioned is 

preferable to balance security, capacity, cost and risk.     

Government also has the responsibility to ensure that the commercial transportation 

industry is ready and able to support the nation’s security.  It does this through its partnerships 

with industry in collaboration with DOD in programs like CRAF, MSP and VISA.  While these 

programs have proven effective in supporting national security, these ways and means can also be 

controversial.  Establishing legislation that protects one industry over other portions of the supply 

chain, or US firms over global competition (The Jones Act and MSP), is in direct conflict with the 

first role of government – enhancing economic growth.  Government needs to determine which 

portions of the maritime industry are in the national interest, and which portions that support inland 

waterway transportation may not be worthy of protection through cabotage laws.    

In its fourth role, government ensures safe operations through subject-matter experts and 

collaboration with industry to assist regulatory bodies.  After determining that the overall 

percentage of truck crashes that were partially or completely attributable to fatigue was 56% and 

cost the nation an estimated $31.7 billion, the FMCSA created regulations to correct the 

problem.143  In 2013, industry implemented limits on the hours of service for drivers, a positive 

step for highway safety, but the government must continue to collaborate with industry to 

understand the impact of its regulations and be prepared to refine follow-on regulations. 

Finally, government has a responsibility to ensure that there is competition within the 

industry to achieve fair market pricing, that no one firm enjoys an unfair advantage, and that no 

sector of the industry achieves a monopolistic quality.  Government achieves this through 

interaction with other government agencies, including the Department of Justice (DOJ) and the 

Federal Trade Commission (FTC), to enforce anti-trust and fair competition rules.  With barriers 

to entry high throughout many sectors of the industry, deliberate study of these impacts is critical 

to ensure that the fruits of the first role of government – the economy – are not unfairly reaped by 

the producers at the expense of the consumers.  
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CONCLUSION 
Despite the current strength of the industry, challenges remain, much of it due to a lack of 

capacity that stems from outdated infrastructure.  The trucking industry is constrained by a lack of 

drivers and environmental impact of its operations.  Freight rail’s consolidation following 

deregulation has made the industry profitable, but may mean it will lack capacity as the economy 

expands.  Air carriers, both freight and passenger, are also seeing limits imposed by an antiquated 

radar-based tracking system and crowded airports.  Maritime traffic is hampered by outdated locks, 

shallow harbor depths and slow-moving freight at our nation’s ports, especially in comparison to 

automated overseas operations.  For much of this sector, the government is the logical and 

necessary agent to move forward with infrastructure improvements, but it also requires the 

cooperation of a range of other public and private stakeholders.  The entire industry is faced with 

two additional challenges:  the negative externalities caused by its total reliance on carbon-based 

fuel, and the security of the transportation network against terrorist attack.   

Throughout all industry modes it was easy to observe how poor infrastructure limits 

growth.  Interestingly, this barrier was often the driver for new technologies like automation, 

precise positioning services, and big data.  Those savings reduced fuel consumption and abetted 

another industry trend, concerns about environmental impact.  Ships that carry more containers, 

trains that stack containers, or trucks that run full on both legs of a trip save money and reduce 

emissions simultaneously.  A carbon tax on gasoline would provide a permanent stimulus to further 

fuel those innovations.  In parallel, technology is yielding less noxious fuels, more efficient 

engines, and leaner work patterns to further reduce emissions.  The industry’s last challenge arose 

from a very recent development:  the use of transportation to carry out terrorism.   Security 

measures have been traditionally focused on passenger airlines, but as has been noted, passenger 

and freight rail are extremely vulnerable to attack.  Ultimately, innovations in security measures 

are still required to maintain the balance between safety and economic growth.   

This paper highlighted the importance of government’s contribution to the industry through 

infrastructure maintenance, coordinated standards, security oversight, and market equilibrium 

regulations.  The great efficiencies and innovation released by the deregulation of the airline, rail 

and trucking industries show the power of the private sector, however, government can and should 

be the great instigator (the Interstate Highway system) and the great coordinator (standards for 

shipping containers).  It should also facilitate collaboration amongst stakeholders, especially those 

that might compete with one another.   

Collaboration across modes, especially on the core infrastructure from which all benefit, is 

the foundation for consistent economic growth.  But it is the application of new technologies and 

innovation, like those which allow FloraHolland to succeed, that builds new business models and 

cause economies to flourish to unforeseen levels.  This economic vitality is the base on which our 

national security rests.  If we extend Mr. Churchill’s observation from the introduction – that 

transport is the stem supporting the flower of victory – then perhaps infrastructure is the soil, and 

innovation the water, that allows them both to grow.  
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