3.  RESEARCH, DEVELOPMENT, and TECHNOLOGY Strategy

As discussed in Section 2, the DOT Strategic Plan 2000(2005 identifies key RD&T strategies for achieving DOT goals and intended outcomes for safety, homeland security, mobility and economic growth, the human and natural environment, and organizational excellence.  These strategies are the result of an extensive planning process that considered the key external factors likely to affect transportation over the next 30 years.  The sections that follow outline these external factors and their implications for meeting DOT’s goals and outcomes, present the RD&T strategies that will help to achieve the goals in light of these factors, and summarize the specific DOT programs that these strategies comprise.  Detailed information about these RD&T activities is provided in Section 4 and Appendix A.

SAFETY 


Safety is DOT’s most important strategic goal. Transportation enables the movement of people and goods, fueling our economy and improving our quality of life. However, it also exposes people, property, and freight to the risk of harm.  Through its RD&T program, the Department strives to improve the benefits of transportation while constantly reducing the risk to health and well-being.

External Factors Affecting Safety

Economic Factors

Over the next 30 years, continuing economic prosperity will stimulate demand for transportation, increased commerce and tourism both nationally and internationally, and a greater diversity of forms of transportation.  It may also generate more trips and resultant congestion, which present new safety challenges related to issues such as adequacy of systems maintenance, compatibility among designs, different users (including non-motorized users), new vehicles, and system interoperability.

Greater private investment in transportation will create new safety challenges to establish and maintain uniform, acceptable levels of safety in system designs and practices, particularly in light of the rapid globalization of the transportation industry.

Expansion and integration of the telecommunications and e-commerce industry sectors with transportation systems will raise new challenges related primarily to unsafe user practices, such as use of cell phones and other office and personal devices while driving.  Other telecommunications advances, such as Intelligent Transportation Systems (ITS), may have a positive impact on safety.

Technological Factors

Adaptation of new materials, alternative fuels, and consumer electronics to transportation systems offers the potential to reduce the number and severity of safety-related incidents.  It also may raise possible new concerns related to safety-worthiness of system designs.

Increased technological complexity of transportation systems offers the potential to reduce the frequency of serious transportation incidents, but because it may be more difficult to operate complex systems, incidents attributable to human operator error could increase.

Increased use of technology for comfort and convenience purposes may benefit transportation system users, but also could lead to increased safety risks in the operating environment.

Political Factors

Growing involvement and influence of state and local governments, private industry, and communities in safety policy implementation will increase the opportunity for safety gains, but will also increase the number of stakeholders who must collaborate and cooperate, making it more difficult to gain consensus.

The emergence of transnational corporations and the further globalization of markets will raise concerns about maintaining safety standards in system design and use across national borders, and will stimulate demand for further harmonization of international safety standards.

Increasing public concern will create more demand for safety and stimulate increased government oversight, public and private investment in safety design and practices, and a societal shift toward safer behaviors and attitudes.

Environmental Factors

Severe, adverse weather conditions may lead to more serious and frequent transportation incidents, due to unsafe travel situations for transportation system users.

Increasing demands for environmentally compatible designs and practices may contribute to safety or, in some cases, may compromise safety in transportation systems.

Social Factors

The aging of the U.S. population will present new safety challenges, such as increased congestion in our transportation systems.  To improve safety levels, the special needs and risks associated with the use of these systems by elderly citizens must be taken into account when designing and building new vehicles and infrastructure, and when repairing and rehabilitating aging infrastructure.

A changing ethnic mix in the population will introduce new barriers, such as language barriers and differing cultural norms, to achieving better transportation safety practices among the traveling public and in commercial transportation.

The migration of the population to the southern and western states in the United States, and the continued shift from central core cities to suburban and non-urban areas, could increase the use of, and expose risks in, transportation systems. 

Existing transportation patterns are likely to shift in unpredictable ways due to increased telecommuting, video and teleconferencing, and mobile offices, with implications for traffic congestion, sprawl containment, and home relocation to urban cores.
RD&T Strategy

To meet its strategic safety goal and outcomes in light of these factors, the Department is collaborating with public and private transportation providers and academia to support, promote, and conduct national and international research on transportation safety in all modes.  The following specific strategies are targeted: 

· Understanding of human performance and behavior affecting safety, such as fatigue.

· New technologies such as ITS, Intelligent Railroad Systems, automation, instructional technologies, and advanced vehicle controls that improve operator performance and reduce safety risks.

· Causes of and countermeasures for transportation-related incidents.

All research in these areas supports outcomes 1 and 2, as shown in the box on page 3-1.

Human Performance and Fatigue
Cross-Modal Human Factors Research (DOT-wide)

Under the auspices of the Departmental Safety Council and Human Factors Coordinating Committee, studies the interaction of humans with technology in challenging scenarios common to all transportation modes, such as those involving operators, operations controllers, and emergency responders.  The program addresses such issues as fatigue and distraction, with the aim of developing operator fatigue management systems and of training people through simulation of real-life conditions found in transportation environments.

Driver Safety Performance (FMCSA)

Ensures that commercial drivers are physically qualified, trained to perform safely, and mentally alert; improves the safety behavior of non-commercial drivers in the vicinity of trucks and buses.

Human-Centered Systems Research (FHWA)

As with all of the FHWA’s strategies for improving safety and enhancing operations, addresses the needs of users of the highway transportation system.  To ensure that operational changes are successful and that safety is continually improved, it is critical that driver and pedestrian capabilities be taken into consideration during roadway design, construction, repair, and improvement.  Studies show that inappropriate driver perceptions and behaviors are implicated in 80 to 90 percent of highway crashes.  Research includes examination of driver capabilities and limitations behind the wheel; exploration of factors affecting the performance of older drivers on the roadway; investigation of advanced traffic management strategies; and studies of driver visibility and performance for all roadway classifications and operating conditions, including bicycle paths, sidewalks and crosswalks, traffic control devices, and other safety countermeasures.

Human Factors and Aviation Medicine (FAA)

Conducts applied research to identify methods, procedures, technology, and training to enhance human performance and thereby help reduce the fatal aviation accident rate.  Project areas include human factors relating to air traffic services (ATS), commercial and general aviation flight decks, aircraft and airway facilities maintenance, and aeromedical research.  The program ensures human factors issues are addressed in the acquisition and integration of FAA systems and applications.

Human Factors Research (FRA)

Conducts human factors research to focus on identifying root causes for repetitive human errors and developing effective countermeasures by targeting human factors in yards, terminals, control centers, and train operations for freight, intercity passenger, commuter, and highly automated high-speed passenger operations.

Marine Safety and Security (USCG)

Extends lessons learned from developing USCG crew endurance plans to improve alertness on commercial vessels; partners with labor and industry to reduce crew fatigue and improve alertness.

Safety and Security (FTA)

Improves the detection and prevention of drug and alcohol use by transit operators and studies operator fatigue.
New Safety Technologies

Commercial Vehicle Information Systems and Networks [CVISN] (FMCSA/ITS JPO)

Develops and deploys cost-effective information systems and communication networks that provide electronic access to timely and accurate motor carrier safety and other information.  CVISN is a collection of information systems and communication networks that together provide a framework for states, the Federal Government, and private stakeholders to electronically collect, process, and exchange motor carrier safety information and commercial vehicle and driver data.  

Crash Avoidance—Driver/Vehicle Performance (NHTSA)

Seeks to improve vehicles and collision avoidance systems to make them more compatible with the capabilities and behaviors of the driving population.

Grade Crossings—Sealed Corridor Initiative (FRA)

Improves grade crossing safety by promoting a comprehensive approach to crossing hazards on a total corridor basis through a joint railroad–state demonstration program that evaluates multiple solutions and the exploration of more opportunities for interlinking railroad signal systems, grade crossing protection, automatic train control systems, and highway applications.

Heavy Vehicles (NHTSA)

Supports the NHTSA’s rulemaking and consumer information efforts by developing the scientific basis for improving the safety of heavy vehicles.  Research aims to make these vehicles less prone to crashes by (1) improving their braking, handling, and visibility characteristics; and (2) mitigating the consequences of collisions that do occur between heavy trucks and other vehicles.

ITS and Safety (FHWA/ITS JPO)

Incorporates technology that enhances traffic and incident management, thereby improving overall highway safety.  ITS research focuses on helping drivers avoid crashes by helping them to detect hazards and take necessary preventative and defensive measures, and examines the development of vehicle technologies that can assume partial control of vehicles to avoid collisions.  Safety-related ITS areas include the Intelligent Vehicle Initiative (IVI), Infrastructure-Based Intersection Collision Avoidance Systems, Traveler Information Research, and Crash Prevention Research. 

IVI (FHWA/FMCSA/FTA/ITS JPO/NHTSA)

Accelerates the development and deployment of in-vehicle driver-assistance systems that will have the greatest impact on reducing highway fatalities and injuries. Four areas are emphasized:  (1) research and evaluation of the benefits of IVI services; (2) development of industry-wide standards; (3) integrated system prototyping; and (4) field-test evaluations of the most promising products.  (Page 3-23 also discusses the IVI under “ITS.”)

National Transportation Biomechanics Research Center (NHTSA)

Uses the principles of engineering to study human injury mechanisms in vehicle crashes and to develop intervention and prevention strategies.

Photometric and Visibility Lab (FHWA)

Conducts research designed to enhance traffic control devices and improve visibility on and along the roadway.  The Visibility Program also promotes opportunities that advance new practices and technologies to improve visibility on a cost-effective basis.  Located at the Turner-Fairbank Highway Research Center (TFHRC), the Photometric and Visibility Lab investigates the effectiveness of innovative means of marking, signing, signaling, and lighting through direct photometric or colorimetric measurements, and by supporting human-centered studies of the effectiveness of new technologies.

Pneumatic Tire Research (NHTSA)

Supports rulemaking initiatives for upgrading existing tire standards and establishing a warning system in new motor vehicles to indicate when a tire is significantly underinflated.

Positive Train Control (PTC) Systems (FRA)

Continues the development and deployment of PTC systems that use digital data communications, automated means of determining train location, sensors, and computer control suitable to provide oversight to the human operators of the railroad system.  PTC demonstration projects are being implemented on high-speed rail corridors in Michigan and Illinois.

Rural ITS Research (FHWA/ITS JPO)

Focuses on operational tests of technologies—such as variable speed limit systems, statewide emergency management systems, traveler information systems, and transit coordination—that have the potential to make dramatic improvements in safety, mobility, and tourist information services in rural areas.  Rural areas encompass 83 percent of the nation’s land and are characterized by long travel distances, tourist areas, and larger percentages of elderly and poor households than urban areas.  

Safety Systems (NHTSA)

Enhances occupant protection by providing improvements in vehicle structure and interior compartment design, in combination with improvements in occupant restraint systems.

Safety Technologies for 2010 (FMCSA)
Supports research and testing of new technologies and operational concepts that will decrease commercial-vehicle-related fatalities and injuries and improve commercial motor carrier, vehicle, and driver safety and performance.  

Track and Structures Safety Research Program (FRA)

Conducts research on advanced inspection technologies to detect track hazards well before accidents can occur and to evaluate the safe load capacity and structural integrity of bridges.  

Waterways Safety & Management and Aids to Navigation (USCG)

Provides mariners with real-time position, speed, safety, and traffic information.  This effort has the potential to provide “dashboard” information, a “picture” of all other traffic in the area, and related safety information.

Causes and Countermeasures of Transportation Incidents

Aircraft Safety Program (FAA)

Provides a safe global air transportation system by establishing safety standards and acceptable practices through development of technical information, tools, and technology to ensure safe operation of the civil aircraft fleet.  This program addresses the many hazards that face all aircraft, as well as special hazards that apply to select portions of the civil aircraft fleet.

Airport Safety Program (FAA)

Improves the safety of operations on the airport surface and in the immediate environs by conducting research to improve airport lighting, surface markings, and signage for improved operator situational awareness; to reduce wildlife hazards; and to improve airport fire and rescue capabilities.  Further improvements to the safety of operations will be made through research on new surveillance systems to improve both pilot and air traffic controller situational awareness and to provide an alerting mechanism to avoid runway incursions.

Aviation Weather Program (FAA)

Improves the safety of flight operations by conducting research to provide more accurate weather observations, warnings, and forecasts; to more efficiently deliver these products to both pilots and air traffic controllers; and to make these products more accessible to pilots both on the ground and in the air.  Better and more timely weather products should lead to increased situational awareness with regard to hazardous weather conditions and better decision making.

Carrier Compliance and Safety (FMCSA)
Uses innovative and proactive techniques to ensure that motor carriers meet their responsibility for the safety of both their drivers and vehicles.

Crosscutting Safety Initiatives (FMCSA)
Consolidates information on driver, carrier, vehicle, and roadway environment factors that place commercial motor vehicles at risk and on the potential applicability of countermeasures; develops and fosters R&T partnerships with other organizations in the motor carrier safety community.  

Highway Safety Research (NHTSA)

Determines the causes of crashes, identifies target populations, and evaluates the effectiveness of laws, sanctions, and programs that will reduce traffic deaths, injuries, and associated monetary costs.  The program provides the scientific basis for the NHTSA’s national leadership in vehicle and operator safety through studies of (1) driver, passenger, motorcyclist, and pedestrian attitudes and behaviors; (2) the circumstances and situations of crashes; and (3) the most effective ways to reduce crashes.
International Maritime Information Safety System Implementation (USCG, with MARAD)

Seeks to further develop and implement a voluntary safety reporting system in the maritime industry with the ability to gather useful data on safety incidents and near-miss events; to analyze and utilize this data in prevention efforts; to change the culture in the industry to reward the individual for identifying unsafe situations; and to invoke a focus on the individual’s responsibility for the system rather than just conformance with requirements.

Intersections (FHWA)

Works to improve intersection safety by identifying the most common and severe problems, and determining the most effective design and treatments to address them, at both signalized and unsignalized intersections.  Intersection-related crashes account for more than 50 percent of the combined fatal and injury crashes each year.  Areas of emphasis include micro simulation of innovative intersection treatments and evaluation of alternative design configurations.  Research also will continue on strategies to reduce highway–rail crashes, which claim about 400 lives annually.

Marine Safety and Security (USCG)

Evaluates the role of human error in maritime casualties; conducts the scientific research necessary to establish and defend the U.S. position in international safety; develops and systematizes risk management techniques proven successful in commercial safety activities; provides the research needed to develop effective international safety specifications and regulations; expands and improves the ability of mariners to quickly and easily report accidents and make distress calls; and utilizes research collected for U.S. use at the International Maritime Organization and for the Ship Structure Committee to develop safety requirements for USCG procurement actions.
National Center for Statistics and Analysis [NCSA] (NHTSA)

Collects, analyzes, and disseminates traffic crash data for government and public use.  The NCSA includes several core programs, including the Fatality Analysis Reporting System, which provides a census of all fatal highway crashes in the United States; nationally representative data on crashes through the National Automotive Sampling System; and the Special Crash Investigations, a program that identifies and documents the effects of rapidly changing vehicle technologies to assess their impacts on motor vehicle crashes.  In cooperation with the FMCSA, two other data collection programs, the Commercial Vehicle Analysis Reporting System and the Large Truck Crash Causation Study, are providing data on motor vehicle crashes, including crash causation, involving commercial motor vehicles.

Pedestrian and Bike Safety (FHWA/NHTSA)

Focuses on identifying problem areas for pedestrians and bicycles, developing analytic tools that allow planners and engineers to better understand and target these problem areas, and evaluating countermeasures to reduce the number of crashes involving pedestrians and bicycles.  On average, crashes involving pedestrians and bicyclists result in 15 percent of motor-vehicle-related fatalities annually in the United States.  Highlights include the study of conflicts between path users and motor vehicles at the intersections of shared-use paths and roadways, bicycle safety countermeasures, and pedestrian and bicycle crash analysis software.

Pipeline Safety Research (RSPA)

Enhances the safety and reduces the potential environmental impacts of transporting natural gas and hazardous liquids through pipelines.  Activities address new technologies to reveal defects in pipelines that are currently unpiggable; to provide better detection, characterization, and control of stress corrosion cracking; and to develop pipeline materials that better withstand third-party damage, corrosion, and cracking.

Run-Off-Road (FHWA)

Emphasizes keeping vehicles on the roadway and minimizing the consequences of leaving the roadway.  Single vehicle run-off-road crashes result in approximately one-third of all highway fatalities and 500,000 injuries annually, with a societal cost of $80 billion each year.  Research efforts include development of the Interactive Highway Safety Design Model, enhanced driver visibility studies, and research to improve crash barriers and other roadside hardware to keep vehicles on the roadway and prevent rollovers. 

Safety Information and Management (FHWA)

Uses data from the Highway Safety Information System and other sources to gain an understanding of how safety is affected by the geometric design of highways, the use of traffic control measures, the size and performance capabilities of vehicles, and the needs and abilities of users.  This information is then used to establish future directions for highway safety research and programs.  In addition, an effort is underway to develop a set of analytical tools for use in the highway safety improvement process.

Speed Management (FHWA)

Focuses on developing and testing engineering measures and technologies to manage speeds, assessing the changing conditions that necessitate changed speeds, and conducting behavioral studies to encourage wider adoption of travel speeds appropriate for the class of road, roadway design, and travel condition.

Homeland security


Transportation security is equal in importance to transportation safety.  As we have witnessed, the nation’s transportation system has certain vulnerabilities, which need to be guarded against attack, and our borders are subject to illegal intrusions by smugglers of contraband or weapons of mass destruction, and by illegal migrants.  The objective of DOT RD&T is to contribute to homeland security by minimizing the vulnerability of our transportation system to disruption, damage, or exploitation through crime or terrorism.

External Factors Affecting Homeland Security

Economic Factors 

Over the next 30 years, a strong national economy, corporate mergers and consolidations, and increased global competition—combined with a paring down of excess transportation capacity—could impact the readiness and capability of the transportation infrastructure to meet national security objectives.  

Growth in volumes of people and goods moving across borders may make it increasingly difficult to detect and separate illegitimate from legitimate activities.

Socioeconomic and political conditions, both here and abroad, will influence the criminal actions of those who profit from moving illegal drugs and other contraband into and within the United States.

Security personnel could become one of the largest single category of transportation workers.  However, tight labor markets could make recruiting and retention of personnel in critical security disciplines difficult. 

Technological Factors

Combating the increasing sophistication of devices and techniques that terrorists and criminals may use to threaten or impinge upon the security of the U.S. transportation system and its lines of communication will require advances in technology and human vigilance.  

More drugs, contraband, and even people will be smuggled via commercial cargo containers.  Technologies capable of tagging and tracking will be needed to facilitate real-time surveillance and scanning of carriers and cargoes to improve contraband detection.  

Political Factors

Terrorism will remain an unpredictable but deadly variable.  Security incidents involving transportation vehicles, systems, and facilities will continue, and possibly increase, leading to the imposition of higher levels of security.  This may include tamper-proof national identification and travel documents with embedded biometric information about the traveler.

Nation-states will provide the basic geopolitical framework, but boundaries will continue to blur, with the emergence of novel economic and security relationships.  Greater numbers of powerful non-state entities with diverse interests and communications via the Internet will influence the global community.  

Improved intelligence and surveillance capabilities will yield increased and timelier threat information.  Private transportation providers and public authorities will need to maintain the flexibility and willingness to adjust security and transport procedures based on threat information.  

The sharing of proprietary and sensitive security information between public authorities and industry officials will be increasingly important to meeting future transportation security challenges.  DOT and industry will have to explore new, non-traditional approaches for sharing sensitive information, overcoming disclosure concerns presented by the Freedom of Information Act, and national security clearance limitations. 

The ability to improve transportation security internationally will be dependent on the extent to which other countries collaborate with or impede U.S. assessments of their own transportation security.  

Regional instabilities could lead to attacks on U.S. interests, including transportation.  

Increased involvement of organized, professional smugglers represents a significant change in the illegal migrant threat.  With more resources at their disposal than individual migrants, smugglers will employ more sophisticated techniques and the latest technology to avoid detection and thwart law enforcement efforts.  

Social Factors 

Public expectations for increased reliability and throughput and reduced transportation times will need to be balanced with requirements for passenger and transportation system security.  

Public tolerance of security measures in aviation is relatively higher due to the perceived threat to this mode, a history of attacks, and the infrequency of airline travel by most Americans as compared with other modes.  Should threats to other modes of transportation increase, DOT will face the challenge of addressing diminished public tolerance of additional security measures on a frequent, even daily, commuter basis.  
RD&T Strategy

In support of its strategic security goal and outcomes and to address these factors, the Department is working in partnership with other Federal agencies, state and local governments, international organizations, and the private sector to pursue the following activities:  

· Support and implement an integrated transportation security RD&T program tailored to threats and vulnerabilities in all modes that includes software assurance, high-confidence systems, and real-time chemical and biological detection.  (Supports outcomes 1 and 2.)  

· Support development of new technologies to detect, disrupt, and deter the illegal transportation of drugs and illegal migrants into and within the United States and at U.S. borders.  (Supports outcomes 3, 4, and 5.)  

· Promote RD&T on alternative energy sources and the use of energy-efficient technologies.  (Supports outcome 7.)  

Integrated Security RD&T

Aviation Security Research (TSA)

Seeks to eliminate civil aviation incidents and anticipate future security risks.  R&D activities will include specific projects that will address explosives and weapons detection, human factors, aircraft hardening, and airport security technology integration.  As a result of the Aviation and Transportation Security Act of 2001, the responsibility for security R&D will be migrating from the FAA during FY 2002.

Emergency Preparedness (FHWA)

Works cooperatively with key Federal, state, and local partners to ensure mobility in the event of emergencies.  The goal is to return highways to full service following disasters as soon as possible and to optimize the operation of highways during the disaster to facilitate evacuations and the movement of relief material and personnel.  Principal partners include the Department of Defense (DOD), the Federal Emergency Management Agency, state DOTs, and security and emergency transportation offices within DOT.  In addition, as part of its research on the effects of adverse weather on traffic operations, the FHWA will identify issues and mitigating strategies.  This research will also look into the issues related to evacuations due to natural and man-made disasters.  Additionally, the FHWA will study the use of a web-based Geographic Information System (GIS) to provide road closure information to the military for homeland security.  The system would provide road closure information on all parts of the National Highway System (NHS) in case of national emergency, severe weather, or disaster.

FHWA Research with Implications for National Security (FHWA)

Examines FHWA projects that have potential application for national security issues.  The FHWA will examine projects as they relate to system integrity and protection, and to evacuations and emergency management.  Concepts include ensuring the safety, reliability, and security of bridges; improving anti-ram barriers; and developing an “infostructure” to facilitate emergency management.

GPS Vulnerability (OST/USCG/FAA)

Enhances the protection of the GPS from intentional or unintentional interference by (1) upgrading the FAA’s Radio Frequency Interference (RFI) direction-finding equipment at fixed monitoring sites, on flight inspection aircraft, on regional RFI vans, and on portable RFI equipment; and (2) protecting the spectrum status of the GPS L1 band (1559–1610 MHz).  In addition, this effort has proposed a study on establishing a National Airspace System Interference, Detection, Location, and Mitigation Program.  Such a program would meet air traffic requirements to resolve interference to any FAA communication, navigation, or surveillance system.  (See also “Transportation Infrastructure Assurance” on page 3-14.)

Integrated Transportation Analysis Vulnerability Assessment (FHWA)

Seeks to develop a vulnerability assessment system for the transportation network, from state transportation departments to local communities.  This will be a tool to better understand how transportation impacts, and is impacted by, other systems that are vital to the nation’s well-being, as well as how to respond to emergency situations.

ITS Deployment Program (FHWA/ITS JPO)
Focuses on the development and integration of ITS technologies that enhance the security of U.S. transportation systems.

Safety and Security (FTA)
Seeks to improve the state of transit readiness to handle a terrorist attack, focusing on security technologies that can be transitioned quickly into a transit environment and technical assistance to transit agencies.

Strategic Highway Network [STRAHNET] (FHWA)

Supports the Federal-Aid Highway Program, which funds roads and bridges located on the STRAHNET and STRAHNET connectors.  This network comprises 61,044 miles of highways on the NHS—including the entire 45,376-mile Interstate system; 15,668 miles of non-Interstate highways; and approximately 1,700 miles of additional roadways (STRAHNET connectors) that connect military bases to the NHS. The FHWA also manages national data on the condition of roads and bridges, including the STRAHNET and STRAHNET connectors, and provides this information to DOD’s Military Traffic Management Command Transportation Engineering Agency to support its national defense strategies. 

Technology Advancement and Assessment (USCG)

Using the Coast Guard R&D-developed command and control system that has been so successfully used for marine environmental protection missions as a base, provides a command and control system that can be used for maritime security and in other mission areas.  Increases operational commanders’ overall knowledge of the threats they are facing and their ability to coordinate units under their control.  Similarly, gives operational units a better picture of all threats in the area so that they can better coordinate their activities and share tactical information.

Transportation Infrastructure Assurance (RSPA)

Conducts research and analysis on countermeasures to threats to the security of transportation’s physical and information systems and to related critical infrastructure.  Among the areas currently addressed are (1) the interdependencies of critical operating elements of transportation systems and the short- and long-term impact on people and transportation systems from loss or damage to these infrastructures; (2) the benefits, costs, and practicability of alternative backup systems for the Global Positioning System (GPS); and (3) a framework for evaluating different levels of security for shipments of hazardous materials.  RSPA carries out this activity in close coordination with DOT’s Office of Intelligence and Security and operating administrations, including the FTA, TSA, and USCG.

Truck and Bus Security (FMCSA)

Assesses truck and bus susceptibility to negative consequences from potential threats; develops mitigation strategies and technological solutions for protecting drivers, staff, passengers, and the general public.

Illegal Drug and Migrant Interdiction

Comprehensive Law Enforcement (USCG)

Develops and evaluates new sensor packages, including acoustic and satellite options, to improve operational commanders’ abilities to detect, identify, and intercept targets of interest.  The sensor will work to combat all three law enforcement threats: drug smuggling, undocumented alien migration, and fishing in protected areas.  This program also develops technologies to improve detection of hidden contraband in locations that were previously impossible to search; improves tactical communication systems to augment interagency coordination, command, and control; and develops technologies that give commanders more options when faced with fleeing vessels.

Alternative Energy Sources and Energy-Efficient Technologies

Technology Advancement and Assessment (USCG)

Develops energy alternatives for the Coast Guard that examine the relationship between current and future costs and the effectiveness of a range of alternatives for shipboard and shore use; and develops economic trade-off analyses for use by Coast Guard decision makers.

Mobility and economic growth

Mobility, as much as any other factor, defines us as a nation, and is intertwined with our economic growth. The U.S. transportation system connects people with work, school, community services, markets, and other people.  It carries over 4.6 trillion passenger-miles of travel and 3.9 trillion ton-miles of freight every year—generated by more than 260 million people and 6 million businesses.  DOT’s aim is an affordable, reliable, and accessible transportation system.  To achieve reliability and accessibility, the U.S. transportation system frequently relies on common public infrastructure that is maintained on limited national resources—our land, waterways, and airspace.  Among the objectives of RD&T is to optimize investment in these public systems and maximize their benefit to all Americans.


External Factors Affecting Mobility And Economic Growth 

Economic Factors

Cyclical and long-term changes in economic activity over the next 30 years will have a strong impact on the level of urban and intercity travel:  economic growth will increase travel overall, but economic downturns will decrease travel at the margins.

E-commerce and web-enabled business will affect the nature of business-to-business transactions, the location of warehousing, shopping and travel, and traffic in residential areas because of increased freight deliveries to homes and businesses.  

The globalization of commerce requires an efficient transportation system and is key to whether U.S. businesses will be competitive in the global marketplace.  A loss of public support for global trade, and the public transportation investments and activities that facilitate it, would decrease the competitiveness of U.S. business.

Investment in domestic and international transportation systems is key to survival in the global marketplace.  Given the important role that transportation plays in commerce and tourism, if there is not greater private sector investment and improved coordination of public-private investment in domestic and international transportation systems, U.S. business will not be competitive.

Continuing deregulation, as well as horizontal integration of the global transportation system across all modes of transport, will be important in developing and sustaining a transportation system that supports global economic activity.  Transportation has become part of supply-chain management by allowing time compression, reliable delivery, just-in-time inventory control, and customization.

Technological Factors

Improvements in the fuel efficiency of the automobile fleet, whether through new technologies such as hybrids, market-driven responses to increased gasoline prices, or changes in the preferences of consumers for smaller vehicles, could decrease gasoline use associated with a given level of travel, leading to more opportunities for travel, but also to reduced user-based revenues that fund DOT programs.  

The development, adoption, and acceptance of intelligent transportation and navigation technologies may increase the carrying capacity of existing road networks and reduce the variability of travel times due to incidents.  Technological improvements to alternatives to the internal combustion engine will affect the user cost of automobile use.

The evolution of technology will build new global transportation networks.  The development and adoption of technologies will reflect two mutually reinforcing trends: (1) expanding international trade, foreign direct investment, and corporate alliances, and (2) converging technological capabilities across national boundaries.

E-commerce and national competitiveness will drive the need for greater collaboration between the public and private sectors to ensure the integration and deployment of new technologies into the transportation system (including those related to advanced composites and materials, energy, and the environment).

The extension of current information and communication technologies will provide universal access to a National Information Infrastructure regardless of the information’s physical location.  It will support the reduction of transportation cost and trip time variance and improved transportation timeliness.  

Political Factors

Changes in government regulation of the transportation industry could affect its costs, willingness to deliver, and distribution of services.  

With the increasing population share of elderly persons and ethnic minorities will come increasing political power of these groups.  To the extent that the mobility needs and desires of these groups differ from the current population mix, government transportation priorities may be altered.  The aging of the population, urban sprawl, and accessibility to jobs and services will increase the need for delivering efficient, affordable, and accessible transport.

Changes in the nature of economic activity will affect the forces of agglomeration and urbanization that hold cities together, resulting in possible changes in the size and geographic distribution of urban areas.

The changing regulatory climate is shifting toward minimizing national regulations, reducing international barriers to trade, and harmonizing international transportation regulations.  

Environmental Factors

The changing impact of air, water, and noise pollution will challenge transportation to control and minimize pollution or face a public backlash that may impede system improvement.

Environmental concerns about preserving habitat or other natural places may limit future petroleum exploration and extraction and lead to decreases in available reserves.  These concerns may also preclude or limit additions to or expansions of the existing road to transportation network, leading to deteriorating physical conditions and increased travel times and user costs.

Global climate change could result in warming and severe weather.  The subsequent environmental and economic impact would likely cause a major reassessment of how we live and the role of transportation in our society.  Reducing greenhouse gas emissions will likely require reduced use of fossil fuels, necessitating some combination of decreased travel, improved vehicle fuel efficiency, and alternative propulsion technologies.

Planning and development of transportation infrastructure that is resistant to environmentally caused damage (e.g., earthquakes and floods) is an increasing need and a new challenge.  It will support the reduction of transportation cost and trip time variance and improved transportation timeliness.

Social Factors

Regionalization of transportation systems will provide different population groups with greater involvement in planning and with increased access to those systems.  

Trends such as the growth of the elderly population and increased demand for sale-to-door delivery of goods and services will require greater efficiency and flexibility of the transportation system.  Concerns about safe driving by elderly and young drivers may lead to greater restrictions on drivers’ license privileges, requiring more public transit (including demand-responsive services) and opportunities for walking and bicycling to provide for the mobility needs of these groups.

Population growth will strain demand on the transportation system and intensify competition for access to services.  

Accessibility and meeting the physical and service needs for all the population is a challenge that will involve serving multiple-generation households, families with children, persons with disabilities, and the retired and elderly. 

Increases in the share of workers who telecommute part-time or full-time imply that the location and type of transportation necessary to support a given level of economic activity will change.  

Changes in urban land use preferences by residents and firms will affect future urban growth patterns and the type of transportation infrastructure and vehicles necessary to serve such patterns.

New economic geography will require regionalization of transportation systems.  There will likely be pressure to provide historically uninvolved population groups with greater participation in transportation planning and increased access to those systems.

RD&T Strategy

Given these externalities, the Department is expanding alliances with a wide range of public and private stakeholders in all modes to meet its mobility and economic growth goals and outcomes.  Key strategies are to: 

· Explore the complex relationship between transportation and society, including the relationship between mobility and well-being.  (Supports outcomes 1-5.)

· Conduct research on advanced materials and design concepts that could improve the durability, reliability, and longevity of infrastructure systems while reducing the cost, waste, pollution, and emissions generated in producing them.  (Supports outcomes 1, 4, and 5.) 

· Investigate computer-aided planning and design tools and methods for reducing the time and cost of infrastructure monitoring, maintenance, and renewal.  (Supports outcome 1.)  

· Conduct research on human-centered transportation systems that could provide affordable access for aging and transportation-disadvantaged populations.  (Supports outcome 4.)

· Develop a National Intelligent Transportation Infrastructure (NITI) architecture that includes all information needs of transportation, including weather information.  (Supports outcomes 6, 7, and 8.)

· Exploit modern sensing, modeling, computer, information, and communications technologies, including the GPS and GIS, to enable the rapid and seamless global movement of people, goods, and services.  (Supports outcomes 6, 7, and 8.)

· Research, develop, and implement new “Free Flight” airspace management technologies that increase the ability of pilots to fly user-preferred routes.  (Supports outcomes 6, 7, and 8.)

· Research, develop, and implement enhancements to the GPS, including the Wide Area Augmentation System (WAAS) and the Local Area Augmentation System (LAAS) for precision landing of aircraft, and the Nationwide Differential GPS (NDGPS) network for precise positioning information for surface transportation modes.  (Supports outcomes 6, 7, and 8.)

Transportation and Society

Growth Management (OST)

Seeks to improve the Department’s ability to provide better customer service to cities, counties, and regions grappling with the need to ease traffic congestion, reduce air pollution, and use transportation more effectively in serving economic growth.  DOT headquarters and field staff from all modes collaborate to ensure the success of this effort. 

Marine Transportation System (MTS) Initiative (USCG, with MARAD)

Seeks to mobilize the entire marine transportation community, including rail, highway, and other government and industry interests, to focus on improving the marine transportation system by identifying problem areas and working together to determine priorities and develop approaches and solutions to issues that are bounded from a recognition that trade will double or triple in the next 20 years and that maritime infrastructure often requires decades to accomplish changes.  R&D needs are developed through R&D subcommittees in the interagency and industry communities in conjunction with MTS interagency and industry community committees and various other subcommittees addressing the areas of concern.  By addressing issues on a system-wide basis, plans are better formed to assure timely development and success in implementation.

Metropolitan and Rural Policy Development (FTA)

Conducts research into social and economic issues that impact local and national transit policy, including the demographic and economic bases of demand for transit to improve determination of infrastructure and service needs; quantification of the benefits of transit; and the relationship between transit and land use.

Planning and Environment Research (FHWA)

Encompasses highway-related issues concerning environmental protection and enhancement, comprehensive intermodal and multimodal transportation planning, and fair and prudent acquisition and management of real property.  Highlights of current activities include rural planning and capacity-building research, metropolitan planning and capacity-building research, research on sprawl, smart growth and transportation land use research, and real estate services research.

Planning and Project Development (FTA)

Assists state and local transit planners in their planning process for creation and expansion of transit infrastructure and services.  Activities include research on job access planning, performance of environmental and social impact studies, and financial planning.

Policy Research (FHWA)

Addresses issues related to transportation and society, providing data and analysis on which to base more effective decision making.  Research takes place in three broad areas: (1) efficient and timely collection, management, and dissemination of data concerning highway transportation and its intermodal connections; (2) effective use of highway program funds, including highway financing, investment analysis, and performance measurement; and (3) enhancing highway program contributions to economic productivity, efficiency, and other national goals.  

Waterways Safety & Management and Aids to Navigation (USCG)

Provides the capability to deal with anticipated large increases in traffic volume on the nation’s waterways by giving waterway managers the tools to assess both the effectiveness of various aid mixes with regard to waterways safety and the effects of various user mixes on system safety requirements.  

Advanced Materials and Design Concepts

Airport Technology Program (FAA)

Develops advanced airport pavement and airfield designs that allow the nation’s airports to accommodate safely the projected growth in air traffic.

Bridge Research and Construction (FHWA)
Examines the material properties of High-Performance Concrete, High-Performance Steel (HPS), and Advanced Composite Materials to determine the necessary material changes for innovative uses.  Evaluates new methods for load testing foundation systems and sponsors national workshops on HPS bridges and Load Factor Resistance Design.  Under the Innovative Bridge Research and Construction Program, provides funding to state DOT’s for construction of bridges using innovative designs and materials.

Pavements and Structures (FHWA)

Provides highway managers and engineers with information and tools to design, build, and maintain better performing infrastructure assets.  Research on high-performance materials focuses on improving the longevity of new or replacement construction through variations of the more familiar construction materials, such as steel and concrete, and more exotic materials, including fiber-reinforced polymer composites and aluminum.  In addition, bridge asset management strategies will help to accurately assess the nation’s huge inventory of bridges and determine which are structurally deficient or functionally obsolete.  In particular, this research applies non-destructive evaluation techniques and equipment, such as x-ray tomography, ground penetrating radar, acoustic monitoring, and ultrasonic testing, to measure structural integrity and cumulative fatigue loading.  Finally, the program encompasses new techniques to reduce damage and prevent structural collapse of bridges caused by corrosion and natural hazards.  

Computer-Aided Planning and Design Tools

Waterways Safety & Management and Aids to Navigation (USCG)

Investigates, develops, tests, and demonstrates useful technologies and methods for providing future, fully automated vessel traffic management safety and mobility information.  An Enhanced Universal Automatic Identification System will provide critical information for local command level decision making and resource allocation to maintain port domain awareness, prevent and respond to incidents, and manage the consequences of incidents.  Continued development and prototyping of a seamless information infrastructure will provide a means for exchange of maritime information among agencies.

Human-Centered Transportation Systems

Specialized Customer Services (FTA)

Seeks to ensure a transportation system that is accessible, integrated, and efficient; offers flexibility of choice; and enhances community living.  Activities are designed to improve services tailored for elderly persons, low-income persons, and persons with disabilities.  

Transportation Policy and Planning (OST)

Supports rulemaking activities to fulfill the Department’s obligation to improve access to various modes of travel by persons with disabilities under various statutes, primarily the Air Carrier Access Act and the Americans with Disabilities Act.
NITI

Fleet Operations (FTA)

Assists in the deployment of Bus Rapid Transit demonstration projects and their documentation and evaluation.

Intelligent Railroad Systems (FRA/FTA)

Uses sensors, computers, and digital communications to collect, process, and disseminate information to improve the safety and operational effectiveness of railroads.  The FRA, FTA, and railroad industry are working on the development of Intelligent Railroad Systems that would incorporate the new technologies into train control, braking systems, intelligent grade crossings, defect detection, intelligent weather systems, tactical and strategic planning systems, and travelers’ advisory systems.  The human factors aspects of these new technologies are also being examined.

ITS (FHWA/ITS JPO/FMCSA)

Applies advances in communication, navigation, sensor, and information-processing technologies to extend the capacity of the existing infrastructure through freeway management, traffic signal control, electronic toll collection, transit management, and other advances.  Current strategies focus on deploying the ITS infrastructure, completing key initiatives, and investing in tools that will increase system capacity.  Highlights include the IVI—which uses enabling technologies to accelerate the development, availability, and widespread use of vehicle-based autonomous and infrastructure-cooperative systems that help drivers operate more safely and effectively—and rural technologies research—which applies ITS technology to rural settings.

NITI (FHWA/ITS JPO/FMCSA)

Seeks to deploy an integrated NITI across the United States within the next decade.  A communication and information “backbone,” the NITI refers to the integrated ITS elements that will enable the surface transportation system to be managed as a seamless entity.  Key components are the Metropolitan ITS Infrastructure Program Area, the Rural and Statewide ITS Infrastructure Program Area, and the Commercial Vehicle ITS Infrastructure Program Area.  In this last area, CVISN develops and deploys cost-effective information systems and communication networks that provide electronic access to timely and accurate motor carrier safety and other information.  CVISN is a collection of information systems and communication networks that together provide a framework for states, the Federal Government, and private stakeholders to electronically collect, process, and exchange motor carrier safety information and commercial vehicle and driver data.  

Sensing, Modeling, Computer, and Information Systems 
Aviation Weather Program (FAA)

Focuses on conducting applied research to solve operational problems, leading to the development of new and improved algorithms.  These models predict weather events that affect aviation as well as procedural and policy changes and updates.  The algorithms are developed for implementation on appropriate National Airspace System (NAS) platforms, including the weather and radar processor and the integrated terminal weather system.  The algorithms also apply to National Weather Service systems and continue to be transferred to private weather service companies that support the NAS.
Center for Advanced Aviation System Development (FAA)

Provides detailed reports, briefings, and concept demonstration systems used in the evaluation of new air traffic management (ATM) and control operating concepts and infrastructure replacements.  These products are critical elements in beginning development of a more efficient, more available, and safer next generation ATM and control system.  

Intermodal Freight Improvements (OST)

Studies the physical condition of, and investment requirements for, transportation facilities that connect freight terminals to main routes.  With concerns that these facilities are below passenger transport facility standards, causes for disparities will be analyzed and solutions proposed to improve planning and financing of freight access facilities.  The full public costs of freight systems will be studied along with related payments of public user charges and taxes.

Traffic Management and Control (FHWA/ITS JPO)

Seeks to develop dynamic control systems for traffic management and flow control.  Key projects are Dynamic Traffic Assignment, Adaptive Control Systems, pedestrian safety systems, and traffic simulations. 

Traffic Research Laboratory (FHWA)
Conducts research that addresses advanced traffic control systems, dynamic traffic assignment, work zone analysis tools, freeway control algorithms, and winter weather maintenance decision support.  Located at the TFHRC, the laboratory offers a comprehensive experimental test bed that integrates industry-standard traffic control systems with the latest developments in hardware and software.  

Waterways Safety & Management and Aids to Navigation (USCG)

Promotes economic growth and maximizes commercial, military, and recreational use of U.S. waterways by developing an analytic tool to determine the level of service required from the aid system by each class of waterway user and the impact of aid mix alternatives on each class of user.  This program also determines the technical feasibility of blending several emerging technologies, such as ubiquitous communications, wearable computers, and voice recognition, into the development of an augmented-reality aids-to-navigation system.

GPS Enhancements

NDGPS (USCG/FRA/FHWA)

An augmentation of GPS, provides 1- to 3-meter positioning accuracy to receivers capable of receiving the differential correction signal.  The NDGPS is an expansion of the USCG’s Maritime DGPS network and makes use of decommissioned Air Force Ground Wave Emergency Network sites to calculate and broadcast the differential correction signals. The NDGPS will serve as the positioning system for railroad positive train control systems, road departure warning systems, and the national mayday system.  It is now operational on more than 80 percent of the land area of the United States and is scheduled to be fully operational, with dual-redundant coverage, throughout the continental United States in 2005. To insure continuity, accuracy, and reliability, the NDGPS is managed and monitored 24 hours a day, 7 days a week, from the USCG’s Master Control Stations at Alexandria, Virginia, and Petaluma, California.  NDGPS signals are available to any user who acquires the proper receiver, and there is no user fee.
Waterways Safety & Management and Aids to Navigation (USCG)

Provides mariners with “virtual” navigation aids that will reduce problems caused by reduced visibility; augments existing navigational information with data from area vessels and systems to facilitate movement in restricted waterways. 

WAAS and LAAS (FAA) 

Provides integrity and accuracy with an extremely high level of safety required by aviation under all phases of flight.  Unlike today’s system of ground-based navigation equipment, WAAS and LAAS together will provide precision vertical guidance to all runway ends within the NAS.  This level of safety is not provided by any other GPS augmentation system in the world.  Systems will provide accurate vertical guidance to all equipped users.  Providing accurate vertical guidance with integrity has shown to significantly increase aviation safety.  Ultimately, WAAS and LAAS will enable direct point-to-point navigation, optimum routing, and other capacity improvements.  Curved approaches will significantly increase the number of approaches available to all airports and will help to solve many of the noise abatement issues for airports within the NAS.  The FAA intends to provide time efficiencies, safety improvements, and overall savings through the augmentation of GPS with WAAS and LAAS.  These efficiencies and savings to be realized by the airlines, traveling public, and FAA include restructured airways for increased capacity; interoperability with other non-U.S. aviation augmentation systems for simplified avionics in the cockpit; reduced fuel costs for airlines and reduced travel time for the public; and reduced cost for operating the NAS by decommissioning much of the existing aging ground-based navigation equipment and replacing them with a simplified GPS augmentation infrastructure.

HUMAN AND NATURAL ENVIRONMENT 

Transportation makes our communities more livable, enhancing the quality of our lives and our society.  However, transportation generates undesired consequences, too, such as pollution, noise, and the use of valuable land and fisheries.  No matter how much is done to improve the capacity and efficiency of our transportation system, we cannot consider our programs to be successful unless we also manage the effects on our environment and, ultimately, our own health. A goal of DOT’s RD&T program is to advance the benefits of transportation while minimizing its negative environmental impacts.

External Factors Affecting the Human and Natural Environment

Ecological Factors

Global warming could become more severe.  As a result, there could be increased public pressure to reduce emissions from transportation sources.  The four warmest years on record since 1860 have all occurred since 1990.  In some areas, primarily over continents, the warming has been several times greater than the global average.  The burning of coal, oil, and natural gas, as well as deforestation and various agricultural and industrial practices, are altering the composition of the atmosphere and contributing to climate change.  These human activities have led to increased atmospheric concentrations of a number of greenhouse gases, including carbon dioxide, methane, nitrous oxide, and chlorofluorocarbons in the lower part of the atmosphere. 

Transportation faces a significant challenge to control and minimize air, water, and noise pollution or face a public backlash that may impede system improvement.  There may be non-air-quality environmental and social impacts resulting from otherwise desirous advances in low-to-no-emission transportation technologies (i.e., hybrid and fuel-cell drive trains).  With the advent of hybrids, air quality will improve and people may drive more rather than less.  With more driving may come increased pressure on land and water use, more congestion, and other adverse effects.  

Planning and development of transportation infrastructure that is resistant to environmentally caused damage (e.g., earthquakes, floods, etc.) is an increasing need and new challenge.  It will support the reduction of transportation cost and trip time variance and improved transportation timeliness.  

Limited petroleum reserves and environmental concerns may curtail future petroleum exploration and extraction and lead to decreases in available reserves.  On the other hand, unconventional petroleum sources (oil shale, tar, methane hydrates) may be tapped if the price of fuel remains high for a sustained period of time.  
Technological Factors

Advances in fuel cells and blended fuel engines for automobiles will take mileage up to 70-80 miles per gallon.  The availability of ultra-clean fuel cells for cars, whose only by-product will be water clean enough to drink, should reduce transportation’s contribution to global climate change.  Research to develop cleaner fuels, such as fuels with lower sulfur content, is proceeding, and regulatory requirements for cleaner fuels are in place or being developed. The challenge is to ensure that improvements in one area do not lead to increased pollution in another.  

Traffic congestion and air quality will be major challenges that require solutions not only for our largest metropolitan areas, but for mid-size cities as well.  Cities that were once considered the most-desired places to live or for businesses to locate are now seeking ways to unclog their increasingly congested roadways and regain their quality of life.

E-commerce and national competitiveness will drive the need for greater collaboration between the public and private sectors to ensure the integration and deployment of new technologies into the transportation system (including those related to advanced composites, energy, and the environment).  

Political Factors

The changing regulatory climate is shifting toward minimizing national regulations, reducing international barriers to trade, and harmonizing international transportation regulations.  This shift supports the reduction of transportation cost and trip time variance and improved transportation timeliness.  Globalization may impact DOT’s ability to regulate pollutants produced by transportation sources.

The forces of agglomeration and urbanization that hold cities together may be affected by the nature of economic activity, resulting in possible changes in the size and geographic distribution of urban areas, development of economically integrated regions, and an increase in the use of, and exposure to risks in, the transportation system. 

Transportation infrastructure additions or expansions of the existing transportation network may be limited due to environmental concerns, leading to deteriorating physical conditions and increased travel times and user costs.  

Changing demographics in the immigrant and elderly populations will introduce new cultural norms that will affect the way communities form, organize, and use transportation.  

RD&T Strategy

The Department’s strategies for the environmental strategic goal and outcomes in light of these externalities are to: 

· Work with all levels of government, the public, and the private sector to develop and execute a strategic, interdisciplinary research agenda on the environmental impacts of all modes of transportation, including research on renewable fuel sources, zero-emission propulsion systems, and advanced monitoring of transportation-related pollution and energy use.  (Supports outcomes 1, 2, 3, 4, and 6.) 

· Support the development, demonstration, and rapid deployment of transportation technologies for energy-efficient and environmentally compatible transportation and propulsion systems.  (Supports outcomes 1 and 5.)

· Conduct research on technologies that will reduce the waste, pollution, and emissions generated in the production of infrastructure materials.  (Supports outcomes 2, 4, and 6.)

Environmental Impacts of Transportation

Crosscutting Environmental Issues (OST)

The OST and the administrations of the Department cooperate on environmental research that is of interest to more than a single transportation mode.  The DOT Center for Climate Change and Environmental Forecasting is a collaborative effort within DOT dedicated to fostering awareness of potential links between transportation and global climate change and to formulating policy options to deal with the challenges of these links.  The OST and administrations also cooperate on other issues related to reducing and understanding the effects of transportation on the environment, such as air and water quality, noise, habitat and species, and land use.

Marine Environmental Protection (USCG)

Investigates heat, flushing, filtration, chemicals, and tank/piping redesign as means of reducing the risk of aquatic nuisance species being introduced into U.S. waterways through vessel ballast water; the program will develop a prototype of one or a combination of these options for possible incorporation into a vessel’s ballast water management practices.  This activity also minimizes environmental damage by exploiting emerging technologies to develop faster and more effective spill cleanup methods.

National Highway Planning Network (NHPN) Database (FHWA)
Contains line features representing just over 450,000 miles of current and planned highways in the United States.  The network database contains the official record for the NHS and is used for the display and analysis of varying types of attribute data, including data from the Highway Performance Monitoring System.  The NHPN provides a uniform national GIS database for the analysis of routes and network data.

Planning and Environment (FHWA)

Enhances community and social benefits of highway transportation by assisting state DOTs; metropolitan planning organizations (MPOs); local agencies; and other state, regional, and local governments in planning and implementing effective transportation programs and projects.  To make the best use of resources, the FHWA conducts this research in partnership with other offices and organizations.  The research program has a strong inclination toward applied research and dissemination of research information in support of transportation decision making.

Transportation, Economic, and Land Use System (FHWA)
Helps MPOs and state DOTs prepare annual transportation improvement programs and carry out other responsibilities under the Transportation Equity Act for the 21st Century (TEA-21) through a fully integrated information management and decision-support system.  Information management features allow user customization, establishment of system security levels, tracking of project revisions and funding, project scheduling, project querying, GIS interface, and creation of eleven preformatted reports.  Decision support features include a Project Scoring Module, Project Interrelationships Model, Planning Analysis Module, Economic (Input-Output) Module, and Land-Use Module.

Energy-Efficient and Environmentally Compatible Technologies 
Environment and Energy (FAA)

Aims to mitigate the impacts of aircraft noise and emissions to protect the environment and sustain aviation growth.  Specific research seeks to produce reductions in aircraft energy consumption and emissions while supporting the environment and maintaining the efficiency of the air system.

Equipment and Infrastructure (FTA)

Works to accelerate the commercial introduction of low-emission, high-efficiency vehicles to the transit industry.

High-Speed Turbine-Electric Locomotive Technology (FRA)

Seeks to develop and demonstrate a high-speed, light-weight turbine-powered locomotive that achieves the speed and acceleration capability of electric locomotives without the expensive infrastructure of railroad electrification.  The program is also developing an energy-storage flywheel device to be used with the high-speed turbine-powered locomotive.

Technology Advancement and Assessment (USCG)

Develops energy alternatives for the Coast Guard that examine the relationship between current and future cost and the effectiveness of a range of alternatives for shipboard and shore use.  Develops economic trade-off analyses for use by Coast Guard decision makers.

Clean Infrastructure Technologies

Pavement Research (FHWA)

Assesses the environmental impact of construction and repair materials on surface and ground waters.  This effort is part of a much broader Pavement Research R&D program.

ORGANIZATIONAL EXCELLENCE

DOT is committed to the President’s vision of a citizen-centered, results-oriented government—one that promotes innovation and transportation through market-based policies and through fostering competition in the transportation sector of the U.S. economy.  A well-managed organization with a strong customer focus, a skilled and highly motivated workforce, and an emphasis on managing for results are essential to achieving DOT’s goals.  


External Factors Affecting Organizational Excellence

Political Factors

Adequate funding is one of the key factors in DOT’s ability to improve the performance of the agency.  While funding is no substitute for creative and effective leadership, adequate funding is needed to move the organization to a higher level of performance.  Over the next few years, DOT will need to make a significant commitment to professional development, to improve its information infrastructure, to update the skills of its workforce, to attract the next generation of transportation talent, and to expand leadership efforts.  

Economic Factors

It may be difficult for DOT to attract and retain the talent needed to staff the organization if the U.S. economy continues to grow over the next 30 years.  It will be incumbent on DOT to redesign its jobs to make them more rewarding and interesting, to use computers rather than people to perform routine tasks, to reinvent unrewarding processes, and to ensure that the bureaucracy does not stifle the creativity of employees, especially new workforce entrants. 

Information Technology Factors 

Information-related technologies enable the collection, management, integration, and distribution of more transportation information in less time, with better fidelity and for broader applications.  Because of this, the transportation system will become more dependent on information and information technology; one result will be an increased susceptibility to accidental or deliberate tampering and the need for new security measures.  

RD&T Strategy

To meet its organizational excellence goal, the Department is accelerating the use of new technologies and fostering long-term, high-payoff enabling research.  Priorities are to:

· Provide leadership within the Federal Government for transportation RD&T.  Within DOT, align RD&T sponsored by the operating administrations with DOT’s strategic goals.  (Supports outcome 3.) 

· Ensure a balanced RD&T portfolio that addresses the critical, long-term transportation needs of DOT and the nation through an annual National Research Council (NRC) peer review of DOT’s RD&T proposals.  (Supports outcome 3.)

· Leverage long-term research within the Department and across the Federal Government by bringing together communities of common interest, including DOT’s University Transportation Centers (UTCs); identifying areas for collaboration; and implementing a long-term transportation research and education program for the nation.  (Supports outcomes 1-3.) 

· Eliminate regulatory and legal barriers that slow the innovation process and the deployment of new technology.  (Supports outcome 3.) 

· Develop and extend public-private partnerships to enable greater information diffusion, quicker product development, and faster rates of learning.  (Supports outcome 3.) 
Align RD&T with Strategic Goals

DOT RD&T Plan (DOT-wide)

Fosters the Department’s leadership role in transportation RD&T by establishing national priorities for transportation research and linking them to Departmental goals and outcomes.  The plan presents DOT’s strategic planning process, identifies the RD&T programs needed to achieve strategic and organizational excellence goals, and lays out an overall strategy for carrying out this research.

DOT Research and Technology Coordinating Council (DOT-wide)

Assures the coordinated planning and sharing of research findings and results among DOT’s operating administrations.  The Council helps set unified directions for DOT’s research, and ensures that DOT research programs and projects support Departmental missions and contribute to achievement of strategic goals.  It consists of the senior official in each operating administration responsible for research and technology programs, as well as representatives of the OST.

DOT Safety Council (DOT-wide)

Serves as the central forum for the Secretary’s Executive Team and Modal Administrators, providing intermodal transportation safety policy leadership and coordination of multimodal safety initiatives.  The council also promotes programs and partnerships that address major safety issues and needs, and ensures all DOT agencies are involved in the planning, development, resource allocation, and implementation of key initiatives to accomplish the Department’s strategic safety goals.

FHWA Research and Technology Coordinating Committee [RTCC] (FHWA)

Reviews, guides, and advises the FHWA on research activities.  A committee of the NRC, Transportation Research Board (TRB), the RTCC provides policy-level recommendations on the overall direction of the FHWA program.  Its 18 members consist of top-level administrators, researchers, and practitioners from states, academia, and private sector.  The RTCC recently examined highway R&T in light of national needs and the roles and activities of other public and private highway R&T programs.  In TRB Special Report 261, The Federal Role in Highway Research and Technology, the RTCC emphasized the importance of the Federal role and provided recommendations aimed at strengthening the overall highway R&T enterprise.
Human Factors Coordinating Committee (DOT-wide)

Coordinates program planning for research on human factors and human-centered transportation.  The Human Factors Coordinating Committee functioned for some time as a working group under the DOT RTCC, but currently functions as an independent professional and collegial body working under the auspices of the DOT Safety Council.
Research, Development, Test, and Evaluation (USCG)

Identifies key performance gaps and establishes research investment areas to address them.  The USCG uses this information as a significant component of the New Product Gating process to ensure that proposed efforts align with DOT and USCG strategic goals.
Ensure a Balanced RD&T Portfolio

NRC Peer Review (DOT-wide)

Ensures that DOT’s RD&T portfolio is balanced and addresses the critical long-term needs of the Department and the nation.  Through the TRB Committee for Review of the National Transportation Science and Technology Strategy, the NRC conducts an annual assessment of the Department’s RD&T plans and programs and how they contribute to the achievement of Departmental goals articulated in the Strategic Plan and the annual Performance Plan.  The group completed a review of these elements in March 2000, with a focused analysis directed toward DOT’s top-priority goal of improving safety.  This review articulated some concerns that had arisen in its reviews of government-wide planning and strategy documents (see Table 3-1).  As reflected in this FY 2003 RD&T Plan, the Department has responded to several of these concerns.  In particular, the Department has de-emphasized national-level planning documents and focused on specific RD&T strategies to achieve key outcomes and goals.

Table 3-1.  Recommendations of the TRB Committee for Review of the National Transportation Science and Technology Strategy

	Alignment of RD&T with Strategic Plan
	RD&T priorities and activities should be tied more explicitly to the Department’s strategic and performance goals, and their relationship to these goals should be articulated more clearly.

	Resources
	The RD&T Plan should include the funding budgeted for specific RD&T activities and performance goals, since budgets are a tangible reflection of the real priorities of an agency.

	Criteria and Methodologies for Program Development
	DOT should employ rational criteria and methodologies in prioritizing and budgeting for its RD&T programs and should include these criteria and methods in the RD&T Plan.

	Types of RD&T Activities Undertaken
	The documents should clearly explain DOT’s role in transportation RD&T by identifying where its RD&T activities are most appropriately focused and demonstrating that its investments are, in fact, in areas not likely to be covered by other agencies or the private sector.

	Public-Sector Organizational Roles and Coordination
	The roles of various public-sector participants (other than Federal agencies, DOT operating administrations, and state and local governments) and the mechanisms for coordinating their participation should be described in the RD&T Plan.  The RD&T activities DOT has chosen to pursue should reflect these coordination efforts.

	Outreach
	The RD&T Plan should be developed with input from the public, private, and academic sectors.  The methods of obtaining this input and results of the outreach should be documented in the plan itself.

	Performance Measurement
	Performance measurement of DOT’s RD&T activities should extend beyond theoretical discussion.  Specific measures, methods of applying them and analyzing the results, and the actions to be taken in response should be specified in the RD&T Plan.


TRB Peer Review (FRA)

Established at the request of the Congressional Appropriations Committees, the TRB Committee for the Review of the FRA Research, Development, and Demonstration Programs conducts an annual assessment of FRA’s safety R&D, Next Generation High-Speed Rail, and Maglev Technology Deployment programs.  As a result of the committee’s recommendations, the FRA has developed a structured process to identify safety research areas and select specific safety R&D projects for funding.

Leverage Long-Term Research by Bringing Together Communities of Common Interest

International Technology Scanning Program (FHWA)

Accesses and evaluates foreign technologies and innovations that could significantly benefit U.S. highway transportation. This program allows for advanced technology to be adapted and put into practice much more efficiently, without spending scarce research funds to recreate advances already developed by other countries.  In the case of new foreign technology that looks very promising, a plan of testing and evaluation is developed to investigate the behavior and cost-effectiveness of these new techniques, materials, or products. While these evaluations are going on, an implementation and marketing plan is developed.  In many instances, scanning reviews add depth and cohesion to research and practice in the United States. The process and findings generally complement and enhance the existing knowledge base in the U.S. highway community, often putting innovations on the fast track to deployment.  

National Highway Institute [NHI] (FHWA)

Develops and administers transportation-related training and education programs that assist in applying new technologies to the planning, design, construction, maintenance, and rehabilitation of our nation’s transportation infrastructure.  The NHI offers training to Federal, state, and local transportation agencies, and, increasingly, to the private sector; provides technical course materials for inclusion in undergraduate and graduate curricula; and collaborates with community colleges, technical schools, and secondary and grade schools to identify the transportation professionals of tomorrow.

National Transit Institute (FTA)

Develops and teaches new methods and techniques to improve transit workforce performance and increase productivity.
Technology Advancement and Assessment (USCG) 

Leverages the work of sister laboratories by adapting new developments to USCG applications. 

Transit Cooperative Research Program (FTA)

Focuses on issues significant to the transit industry, including research in transit planning, service concepts, vehicles and equipment, facilities, operations, human resources, and policy.

Transportation Pooled-Fund Program (FHWA)

Provides a mechanism for joint funding of research, planning, and technology innovation activities by Federal, state, regional, and local transportation agencies; academic institutions; foundations; and private industry.  To qualify as a pooled-fund study, more than one participant must find the subject important enough to commit funds or other resources.

University Research and Education (DOT-wide)

Supports a number of initiatives that promote the benefits of transportation education and encourage the pursuit of transportation research among university students and faculty.  The major transportation educational initiatives are:

· Competitive Assistance Program for Minority Institutions of Higher Education (MIHE)—Affords a mechanism for competitively awarding cooperative agreements to MIHEs for assorted transportation-related projects.  The program provides research grants and summer employment opportunities for Historically Black Colleges and Universities, Hispanic Serving Institutions, American Indian Serving Institutions, Pacific Island Institutions, and Alaskan Eskimo Serving Institutions.  The goal is to foster research activities that contribute substantially to DOT’s mission and prepare faculty and students at MIHEs to participate successfully in the competitive research arena.

· Dwight David Eisenhower Transportation Fellowship Program—Initiated in 1991 and re-authorized by TEA-21, awards annual fellowships to undergraduate and graduate students and faculty.  It will award $24 million by 2003 to prospective transportation professionals.  

· Garrett A. Morgan Transportation and Technology Futures Program—Increases awareness of transportation and related skills from children through life-long learners.  Since its inception in 1997, the program has increased awareness of math, science, and transportation technology among two million youngsters.
· National Summer Transportation Institutes for Secondary Students—Provides 4-week opportunities for 9th to 11th graders on up to 35 college campuses to increase awareness of transportation technology.  

· Summer Transportation Intern Program for Diverse Groups—Affords 10-week summer college-level internships at DOT headquarters.  In 1999 the program was expanded to include field office placements for a maximum of 100 students annually.
· University Transportation Centers (UTCs) Program—Funds 33 UTCs that address transportation issues and attract researchers, resources, and facilities to promote individual initiatives and scientific innovation in a variety of transportation modes and disciplines.  TEA-21 authorized $194.8 million for grants to up to 33 UTCs from FY 1998 to 2001, and 26 UTCs for the final 2 years of the program (2002-2003).  The FHWA and FTA provide the funds to RSPA, which administers the program.  

· University Transportation Education Resource Catalog—Provides information on DOT educational initiatives, along with website links to transportation-related opportunities.

Eliminate Regulatory and Legal Barriers

Marine Safety and Security (USCG)

Employs risk analysis to identify the effects of regulatory efforts on the principal causes of accidents and on the loss of life; uses research-based data to support U.S. positions before international regulatory bodies.

Performance-Based Regulations (FRA)
At the urging of the TRB Committee to Review the FRA Research, Development, and Demonstration Programs, researches the feasibility of applying performance-based regulations to railroad safety.

Extend Public-Private Partnerships

Certification Training for Highway Inspectors (FHWA)
Works with partners in state DOTs and industry to develop certification criteria and training for field inspectors.  This ensures uniformly high standards for the inspection of Federal-aid highway projects.  The FHWA is encouraging efficient and cost-effective use of transportation resources through training and innovative contracting, process review, and the Highway Economic Requirements System.

National R&T Partnership Initiative (FHWA)

Helps the FHWA to establish stronger working relationships with key partner and customer groups, such as other Federal agencies, state DOTs, American Association of State Highway and Transportation Officials, industry organizations, and universities.  Facilitated by the TRB, the partnership’s objectives are to make R&T investments more effective, stimulate partnerships, foster an awareness of existing research programs, and demonstrate research needs and opportunities.  Five working groups have been established: Safety, Infrastructure Renewal, Policy Analysis and Systems Monitoring, Operations and Mobility, and Planning and Environment.  A report reflecting the views of the working groups has been released and is expected to form the basis of a national highway research agenda.  The report will also help the transportation community to evaluate what is needed in the new legislation that will supersede TEA-21 in 2003.  Bringing transportation stakeholders together allows the community as a whole to consider what is necessary to ensure a bright future for the nation’s highways.

Research, Development, Test, and Evaluation (USCG)
Uses cooperative research and development agreements to partner with industry, academia, and labor organizations on safety testing, crew alertness, and environmental protection; uses the Small Business Innovation Research (SBIR) program to stimulate interest in maritime issues; and partners with other agencies and private industry to promote the use of fuel-cell technology in the marine environment.

SBIR Program (DOT-wide)

Stimulates technological innovations in Departmental programs utilizing, to the degree possible, the valuable resources and creative capabilities of the small business community.  These initiatives are directed to high-priority R&D requirements in the operating administrations and to DOT goals.

Strategic Goal:





“Promote the public health and safety by working toward the elimination of transportation-related deaths and injuries.”





Strategic Outcomes:





1.  Reduce the number of transportation-related deaths.


2.  Reduce the number of transportation-related injuries.





DOT Strategic Plan 2000-2005, p. 11.

















Strategic Goal:





“Protect and enhance communities and the natural environment affected by transportation.”





Strategic Outcomes:





1.  Improve the sustainability and livability of all communities.


2.  Reduce the adverse effects of transportation on ecosystems and the natural environment.


3.  Improve the viability of ecosystems.


4.  Reduce the adverse effects of transportation facilities on the human environment.


5.  Improve equity for low income and minority communities concerning the benefits and burdens of transportation facilities and services.


6. Reduce the amount of pollution from transportation sources.





DOT Strategic Plan 2000-2005, p. 47.








Strategic Goals:





“Shape an accessible, affordable, reliable transportation system for all people, goods, and regions; support a transportation system that sustains America’s economic growth.”





Strategic Outcomes:





1.  Improve the physical condition of the transportation system.


2.  Reduce transportation time from origin to destination for the individual transportation user. 


3.  Increase the reliability of trip times for the individual transportation user.


4.  Increase access to transportation systems for the individual transportation user.


5.  Reduce the cost of transportation for the individual user.


6.  Ensure the Producer Price Index (PPI) for transportation services grows less rapidly than the overall PPI through the year 2005.


7.  Reduce barriers to trade that are related to transportation.


8.  Improve the U.S. international competitive position in transportation goods and services. 9.  Improve the capacity of the transportation workforce.


10. Expand opportunities for all businesses, especially small, women-owned, and 


disadvantaged businesses.





DOT Strategic Plan 2000-2005, p. 25 and 35.





Strategic Goal:





“Ensure the security of the transportation system for the movement of people and goods, and support the National Security Strategy.”





Outcomes:


1.  Reduce the vulnerability of the transportation system and its users to crime and terrorism.


2.  Increase the capability of the transportation system to meet national defense needs.


3.  Reduce the flow of illegal drugs entering the United States.


4.  Reduce the flow of migrants illegally entering the United States.


5.  Reduce illegal incursions into our sovereign territory.


6.  Increase support for U.S. interests in promoting regional stability.


7.  Reduce transportation-related dependence on foreign fuel supplies.





DOT Strategic Plan 2000-2005, p. 57.  DOT’s objective is to contribute to homeland security by minimizing the vulnerability of our transportation system to disruption, damage, or exploitation to Kleinwort terrorism.





Goal:





“Advance the Department’s ability to manage for results and innovation.”





Outcomes:





1.  Improve customer satisfaction.


2.  Improve employee satisfaction and effectiveness.


3.  Improve organizational performance and productivity.





DOT Strategic Plan 2000-2005, p. 71.





Strategic Goal:





“Ensure the security of the transportation system for the movement of people and goods, and support the National Security Strategy.”





Strategic Outcomes:


1.  Reduce the vulnerability of the transportation system and its users to crime and terrorism.


2.  Increase the capability of the transportation system to meet national defense needs.


3.  Reduce the flow of illegal drugs entering the United States.


4.  Reduce the flow of migrants illegally entering the United States.


5.  Reduce illegal incursions into our sovereign territory.


6.  Increase support for U.S. interests in promoting regional stability.


7.  Reduce transportation-related dependence on foreign fuel supplies.





DOT Strategic Plan 2000-2005, p. 57.




















� DOT Strategic Plan 2000-2005, p. 12.


� U.S. Department of Transportation Strategic Plan 2000-2005, p. 59.


� ibid., pp. 27-28, 38.


� Funding for “Free Flight” is not included as part of the Department’s RD&T budget.  Such funding may be included in future RD&T budget submissions.


� U.S. Department of Transportation Strategic Plan 2000-2005, pp. 49-50.


� ibid., p. 74.  													
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