2. THE RESEARCH, DEVELOPMENT, AND 

 TECHNOLOGY PLANNING AND EVALUATION PROCESS

As discussed above, the Department’s entire RD&T program is geared toward meeting the strategic objectives defined in the DOT Strategic Plan.  Other key inputs to the planning process include DOT’s annual Performance Plan and RD&T Plan; external peer review; the needs and priorities of DOT’s operating administrations; and the research plans and programs of other agencies and organizations.  These processes help to ensure that DOT meets the Administration’s criteria for all Federal investments in RD&T: 

· Relevance: Programs must have clear plans; must be relevant to national priorities, agency missions, relevant fields, and “customer” needs; and must justify their claim on taxpayer resources.
· Quality: Programs should maximize the quality of the RD&T they fund through the use of clearly stated, defensible methods for awarding a significant majority of their funding, customarily through a competitive, merit-based process.

· Performance: Programs should maintain a set of high-priority, multi-year RD&T objectives with annual performance measures and milestones that show how one or more outcomes will be reached.


The Office of Management and Budget’s Program Assessment Rating Tool (PART) will help agencies to periodically evaluate their programs’ compliance with these criteria.  (See Section 6 for more details on the PART process.)

DOT Strategic Plan

To ensure that they meet the criterion for program relevance, all RD&T activities support the strategic objectives and outcomes identified in DOT’s five-year Strategic Plan.

In 1997, the Department published its first Strategic Plan, which provided a comprehensive vision for advancing the nation’s transportation system. The plan set forth the overall direction and mission of the Department and identified broad goals, strategic outcomes, and key challenges.

The Strategic Plan 2003-2008 identifies outcomes and strategies for five strategic objectives and the objective of organizational excellence.  DOT’s strategic objectives are safety, mobility, global connectivity, environmental stewardship, and security. The RD&T activities that support these objectives are outlined in Section 3.

DOT PERFORMANCE PLAN AND RD&T PLAN

DOT’s annual Performance Plan provides a framework for assessing how well RD&T activities achieve their intended outcomes. A companion to the Strategic Plan, the Performance Plan provides strong linkages to the Department’s budget request and defines the performance goals and measures that will be used to manage progress toward DOT objectives.  By closely linking these intended achievements to the budget, the Performance Plan describes in detail one fiscal year’s effort within DOT and shows how this fits into long-range plans for the Department and the transportation system. The performance measures in the plan provide a means of quantifying and statistically evaluating how well DOT has achieved its performance goals within a predetermined time frame.
 (See Section 6 for a more detailed discussion of measuring RD&T performance.)  The Department also publishes an Annual Performance and Accountability Report, which provides a public accounting of performance against the goals in the previous year’s Performance Plan.

The DOT RD&T Plan directly supports both the Performance Plan and the Strategic Plan.  It aids budget and program development, the establishment of priorities, and the linkage of Departmental RD&T to the goals it is intended to achieve.

National research council peer review

The National Research Council (NRC) review of DOT RD&T is a key means by which the Department ensures the relevance, quality, and performance of its RD&T programs. Through the Transportation Research Board (TRB) Committee for Review of the National Transportation Science and Technology Strategy, the NRC has conducted assessments of Departmental RD&T and how it contributes to the objectives in DOT’s Strategic and Performance Plans.  Completed in March 2000, the most recent review focused on DOT’s top-priority objective—improving safety.  This review articulated concerns that had arisen in previous NRC reviews of government-wide planning and strategy documents (see Table 2-1). As reflected in the FY 2003 and FY 2004 RD&T Plans, the Department has responded to these concerns by de-emphasizing these documents and focusing on RD&T strategies for achieving DOT objectives.

RD&T PLANNING in the operating administrations

DOT’s RD&T program comprises the individual research activities of its operating administrations.  It is these agencies that define and conduct Departmental RD&T—based on their close interaction with the transportation community and their understanding of transportation technologies, operations, and challenges.  Within each operating administration, this understanding of RD&T needs is combined and integrated with broad DOT objectives.  The process is formalized in agencies’ individual strategic and performance plans and in the Performance Agreements concluded between each operating Administrator and the Secretary.
 

Table 2-1.  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 DOT’s strategic objectives and performance goals, and their relationship to these objectives and 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 an agency’s priorities.

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

	Types of RD&T Activities Undertaken
	DOT should clearly explain its role in transportation RD&T by identifying where its activities are most appropriately focused and demonstrating that its investments are in areas not likely to be covered by other agencies or industry.

	Public-Sector Organizational Roles and Coordination
	The RD&T Plan should describe the roles of various public-sector participants and the mechanisms for coordinating their participation.  The Department’s RD&T activities 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.  The RD&T Plan should identify specific measures, methods of applying them and analyzing the results, and the actions to be taken.


As described below, the operating administrations rely on various means to help ensure their RD&T programs’ relevance, quality, and performance:

Federal Aviation Administration
The primary means by which the FAA ensures the effectiveness of its RD&T is through its Research, Engineering, and Development Advisory Committee. Established by Congress in 1989, this group reports to the FAA Administrator on RD&T issues and provides a link between the FAA’s RD&T program and similar efforts in industry, academia, and government.  The committee considers aviation research needs in seven key areas: air traffic services, airport technology, aircraft safety, aviation information security, human factors, commercial space, and the environment.  Up to 30 committee members hold 2-year terms.  Members represent corporations, universities, associations, consumers, and other Federal agencies.

Federal Highway Administration
The FHWA’s Research and Technology Coordinating Committee (RTCC), a committee of the National Academies’ TRB, reviews, guides, and advises the agency on research activities and provides policy-level recommendations on the overall direction of the program.  The RTCC consists of 18 members, including top-level administrators, researchers, and practitioners from the states, academia, and private sector.  

The committee examined national highway research and technology (R&T) needs and roles in TRB Special Report 261, which urged the FHWA to focus on long-term, fundamental research; address gaps and emerging issues; conduct policy research; and engage in technology transfer activities.  The report also recommended more substantive stakeholder involvement in making decisions, setting priorities, and allocating resources for the FHWA’s research program to ensure that it addresses the needs of those building, maintaining, and using the nation’s highways.  

The FHWA recently developed an agency-wide plan for R&T called the Corporate Master Plan for Research and Deployment of Technology & Innovation.  The purpose of the plan is to continue to improve the effectiveness and efficiency of R&T, including the goal of deploying and implementing technologies and innovations that improve the quality, cost-effectiveness, and timeliness of products, procedures, processes, practices, and/or techniques.  The plan sets out a role, new focus, and guiding principles for the agency’s R&T program, within the context of improving highway transportation.  Moreover, it outlines the FHWA’s corporate strategy for investing in and conducting research in cooperation with its partners and stakeholders.  In implementing this plan, the FHWA is committed to engaging stakeholders throughout the R&T process and to effectively communicating the R&T program.

Federal Motor Carrier Safety Administration
The R&T office developed and began implementing a New Research Process in FY 2003.  Its goals are to establish an agency-wide program for prioritizing, budgeting, and managing FMCSA studies; seeking input and collaboration from stakeholders through public forums; and facilitating the harmonization of budgets and performance through the use of a balanced scorecard.  A cross-organizational Research Executive Board provides management-level review of proposed studies based on the impact on safety and contributions to the FMCSA’s mission.  The FMCSA also obtains input on its RD&T program through numerous other mechanisms, including the National Transportation Safety Board, safety advocacy groups, the national enforcement community, motor carrier industry representatives, commercial driver groups, the driver training community, sleep researchers, insurance representatives, truck manufacturers, and the motor coach industry.  These ongoing relationships ensure the relevancy of FMCSA RD&T.

Federal Railroad Administration
Established at the request of Congress, the TRB Committee for the Review of the FRA Research, Development, and Demonstration Programs conducts an annual assessment of the FRA’s Safety R&D, Next Generation High-Speed Rail, and Maglev Technology Deployment programs.  Committee members include representatives from states, railroads, labor unions, universities, financial institutions, and research organizations. As a result of the committee’s recommendations, the FRA has developed a structured process to identify safety research areas and select specific projects for funding.  The FRA also employs this process for its Grade Crossing Safety and Track Systems Research Programs.

Federal Transit Administration

One way in which the FTA ensures the relevance and quality of the research it funds is through the peer-reviewed Transit Cooperative Research Program (TCRP).  Established in 1992, the TCRP supports research and other technical activities in response to the needs of transit providers.  An independent governing board, the TCRP Oversight and Project Selection (TOPS) Committee, oversees the program, and the TRB serves as day-to-day manager. The TOPS Committee identifies projects for funding through solicited or unsolicited research problem statements. Once identified, projects are assigned to TRB-appointed panels of both researchers and practitioners.

National Highway Traffic Safety Administration
To develop the most effective means of improving safety, the NHTSA conducts research on reducing crash-related fatalities and injuries, preventing crashes, and understanding driver behavior. The agency assures the relevance and quality of its research through several means, including regular public meetings.  These meetings provide a forum in which researchers can present their work, respond to comments, and obtain broad stakeholder input on the NHTSA’s RD&T program.

Research and Special Programs Administration

RSPA research addresses pipeline safety, hazardous materials transport, emergency transportation, and strategic RD&T planning.  To ensure these efforts’ relevance and quality, the agency employs outreach and external peer review. For example, the Pipeline Safety Program holds planning workshops to obtain valuable stakeholder input on RD&T priorities.  Program managers also work closely with the Department of the Interior, the National Institute for Standards and Technology (NIST), the Canadian National Energy Board, the states, and the pipeline industry.  In another program area, the TRB Committee for Review of the National Transportation Science and Technology Strategy oversees and reports on RSPA activities in strategic RD&T planning.  More broadly, the Department has given RSPA overall responsibility for coordinating DOT’s RD&T programs.
RD&T COORDINATION

The Department’s RD&T planning process emphasizes cooperation, information sharing, and collaboration—both among DOT agencies and across the Federal Government. DOT also promotes partnerships with state and local governments, the private sector, and universities, thereby leveraging its resources and broadening the range of expertise brought to bear on transportation problems.

Internal Coordination of RD&T Programs

A number of DOT bodies facilitate agency-wide RD&T planning.  Among these are the following:

DOT Research and Technology Coordinating Council (RTCC)

Under the leadership of RSPA, the Department’s RTCC ensures a consistent approach in RD&T programs and coordination of RD&T budgets.  The council helps RD&T managers set unified directions for Departmental research and ensures that RD&T programs support DOT objectives.  It consists of the senior RD&T official in each operating administration and representatives of the OST.

The council undertakes a number of activities to help ensure the high quality of research undertaken by DOT’s modal administrations, including:

· Developing an annual RD&T plan.

· Coordinating RD&T across DOT modes.

· Developing processes to share RD&T results, problems, solutions, and information throughout the Department.

DOT Safety Council
DOT’s Safety Council provides intermodal safety policy leadership and coordination of multimodal safety activities.  Comprising the Secretary’s Executive Team and the operating Administrators, the council promotes programs and partnerships that address safety issues and ensures that all DOT agencies are involved in the planning, development, resource allocation, and implementation of key safety initiatives.

Human Factors Coordinating Committee
Within DOT, the Human Factors Coordinating Committee guides RD&T on human factors and human-centered transportation.  Functioning for some time as a working group under the RTCC, the committee currently serves under the DOT Safety Council as an independent professional and collegial body.

Interagency Planning and Coordination 

As the agency with the most direct responsibility for transportation, DOT serves as leader of transportation RD&T in the government.  In this role, the Department works closely with agencies whose missions involve research relevant to transportation, including those discussed below.

Department of Commerce
With a mission of promoting economic growth by developing and applying technology, measurements, and standards, the NIST conducts much of the transportation-related RD&T in the Department of Commerce (DOC). Of particular importance is NIST research on construction materials.  For example, the NIST is conducting research with the FHWA on concrete mixture optimization and curing, the durability of Portland cement concrete for pavements and bridges, the application of x-ray tomography to determine concrete properties, and the economics of high-performance concrete. The NIST also is researching the fire safety of passenger rail car materials for the FRA.  Other DOC agencies with relevant research programs are the Office of the Under Secretary for Commerce and Technology and the National Weather Service.

Department of Defense
The Department of Defense (DOD) accounts for a large proportion of all Federal RD&T.  In the area of transportation, the DOD seeks advances in aviation and space technologies; surface vehicles; ship design and propulsion; satellite positioning and communications; chemical, biological, and explosive agent detection; and high-performance materials.  The Defense Advanced Research Projects Agency, in particular, provides substantial funding for research on maritime and other transportation technologies.  The DOD also conducts research in areas applicable to transportation, such as human performance, materials science, microelectronics, and nanotechnology. An example of collaborative research is a U.S. Army Corps of Engineers–FHWA study on concrete curing.  Moreover, as part of the joint FAA–NASA–DOD Aviation Safety Program, the Defense Department will share in the development of new aviation safety technologies. 

Department of Energy
Primarily concerned with energy conservation and reducing petroleum dependence, the Department of Energy (DOE) conducts research in alternative fuels, propulsion systems, and related technologies.  DOE and DOT work closely on implementation of the President’s Hydrogen Initiative.  DOE’s role in hydrogen production, storage, and use complements DOT’s role in hydrogen infrastructure, heavy vehicles, and safety.  DOE has more than 20 major laboratories and research facilities—many with strong capabilities in advanced materials, energy conversion and storage, and other transportation-relevant areas. Argonne National Laboratory, for example, researches fuel cells, hybrid vehicles, Intelligent Transportation Systems, and rail technologies.  Part of the FAA’s Airworthiness Assurance “Center of Excellence,” Sandia National Laboratories partner with DOT on research addressing aircraft maintenance; crashworthiness; inspection and repair techniques; propulsion, fuel system, and landing gear safety; and new materials.  DOE laboratories also work closely with DOT on tests and demonstrations of technologies for detecting chemical, biological, and explosive agents.

Department of Homeland Security

Established by the Homeland Security Act of 2002, the Department of Homeland Security (DHS) prevents, protects against, and responds to acts of terrorism on U.S. soil. Two DHS agencies are former DOT operating administrations: the Transportation Security Administration (TSA) and the U.S. Coast Guard (USCG). The TSA protects the nation’s transportation systems to ensure freedom of movement for people and commerce.  Working closely with DOT, the TSA conducts research on detection technologies, aircraft hardening, airport security technology integration, and systems engineering.  Future joint efforts will address the security needs of all modes of transportation. The missions of the USCG are homeland security, maritime law enforcement, marine safety, and marine environmental protection.  In fulfilling these missions, the Coast Guard collaborates with DOT on several RD&T activities, including enhancing protection of the Global Positioning System (GPS) from interference; expanding the Nationwide Differential GPS to serve as a positioning system for surface transportation; and implementing an International Maritime Information Safety System.  The DHS and DOT together manage Operation Safe Commerce, a program to fund business initiatives designed to enhance security for container cargo moving throughout the international transportation system.  Operation Safe Commerce is an innovative public–private partnership, providing a test-bed for new security techniques that have the potential to substantially increase the security of container shipments.

Environmental Protection Agency
Transportation research in the Environmental Protection Agency (EPA) primarily involves emissions abatement, control, and compliance, and programs on air and water quality.  For example, the EPA’s Clean Automotive Technology Program includes research and partnerships

with industry to develop clean, advanced automotive technology.  Conducted at the EPA

National Vehicle and Fuel Emissions Laboratory, this research complements DOT and other Federal efforts in advanced vehicles. The program was formerly known as the Partnership for a New Generation of Vehicles.

National Aeronautics and Space Administration
The National Aeronautics and Space Administration (NASA) has a distinguished background in aeronautical and space transportation research.  Although topics such as propulsion, aerodynamics, and control systems have predominated, NASA is now also emphasizing aviation safety and air traffic management.  The FAA and NASA are full partners in many research projects, and the two agencies share budget information, discuss metrics and goals, and explore related research through the joint NASA–FAA Executive Committee.  A major partnership, the FAA–NASA Aviation Safety Program conducts research to reduce human error, predict and prevent mechanical and software malfunctions, and eliminate accidents involving hazardous weather and controlled flight into terrain. The FAA and NASA are also working to coordinate their research efforts in the context of a long-term initiative designed to transform the air transportation system to ensure that it meets the demands of the future.  As such, the two agencies will work closely on developing a coordinated aviation research request to be included in the Administration’s FY 2005 budget.  Another joint effort is the Commercial Remote Sensing Products and Spatial Information Technologies Program. Managed by RSPA, this program validates remote sensing products and spatial information technologies for transportation applications.

National Science Foundation
An independent Federal agency, the National Science Foundation (NSF) strengthens U.S. science and engineering through education and research.  The NSF accomplishes this mission through an annual investment in approximately 20,000 research and education projects(efforts that ultimately will lead to broad improvements in transportation.  Of particular relevance to DOT are the NSF’s Materials Research Science and Engineering Centers, which conduct a range of research on material properties, synthesis, structure, and performance.  The NSF also engages in cooperative research, such as a joint project with the FHWA and state DOTs on the long-term durability of materials and structures, and an NSF–DOT Partnership for Research in Information and Communications Systems for Surface Transportation.  Finally, DOT provides data to the NSF for its annual Survey of Federal Funds for R&D.
General Accounting Office Report on DOT Research Coordination and Evaluation
In May 2003, the General Accounting Office (GAO) of the U.S. Congress reviewed DOT’s efforts to coordinate and evaluate research Department-wide.
  Specifically, the GAO looked at RSPA’s role in coordinating RD&T and in conducting its own multimodal research program.  The GAO found no duplication of research in DOT, but offered recommendations for improving current coordination processes.  The Department is addressing these recommendations through systematic application of the Administration’s Investment Criteria and PART concept—specifically through the establishment of a formal process for applying the criteria to the operating administrations’ RD&T budgets.
 The table on the next page summarizes the GAO’s recommendations and DOT’s responses.

Table 2-2.  DOT Actions in Response to GAO Recommendations for 

RD&T Coordination and Evaluation 

	GAO Recommendation
	DOT Response 

	Develop a strategy for reviewing all DOT research projects to identify areas of unnecessary research duplication, overlap, and opportunities for joint efforts, and incorporate the results in the Department’s annual research plan.
	Existing coordination practices have been successful in avoiding the occurrence of unnecessary research duplication.  To further strengthen these efforts, the Department has decided to augment these efforts through systematic application of the PART concept and the R&D Investment Criteria across all operating administration research programs. 

	Develop and apply quantifiable performance measures to assess the effectiveness of research coordination efforts and document the results of these efforts in the Department’s annual research plan.
	DOT does not agree that implementing performance measures to assess the effectiveness of research coordination represents the best possible use of limited resources, because (1) the most useful and effective performance measures focus on results, while coordination is a process; (2) there are no performance measures capable of quantifying effective coordination; and (3) existing coordination processes have been effective in preventing unnecessary research duplication, and GAO did not identify any instances in its report.

	Develop a strategy to ensure that the results of all DOT’s transportation research activities are evaluated according to established best practices.
	Establishing use of the R&D Investment Criteria as part of the Department’s strategy for augmenting coordination and evaluation of research and development, with its requirements for prospective and retrospective assessment of research quality, relevance, and performance, will lead to all operating administrations reviewing their research programs against established best practices.  The RTCC will summarize the results of these efforts in the annual DOT Research, Development, and Technology Plan, likely beginning with the FY 2005 edition.

	Include in the Department’s annual research plan a summary of all research program evaluations conducted and a schedule of future evaluations.
	The RTCC will incorporate summary information of research program evaluations and a schedule for future evaluations in the annual DOT Research, Development, and Technology Plan, starting with the FY 2005 version of the plan. 

	Document RSPA’s process for systematically evaluating the results of its own multimodal research programs and apply this process to any future multimodal research programs that RSPA conducts.
	RSPA will document its process and apply it to its future multimodal research programs.  Results will be incorporated in the annual DOT Research, Development, and Technology Plan, starting with the FY 2005 edition.  


DOT Objectives





Strategic Objectives





Safety: Enhance public health and safety by working toward the elimination of transportation-related deaths and injuries.





Mobility: Advance accessible, efficient, intermodal transportation for the movement of people and goods.





Global Connectivity: Facilitate a more efficient domestic and global transportation system that enables economic growth and development.





Environmental Stewardship: Promote transportation solutions that enhance communities and protect the natural and built environment.





Security: Balance homeland and national security transportation requirements with the mobility needs of the nation for personal travel and commerce.





Organizational Excellence Objective





Advance the Department’s ability to manage for results and achieve the goals of the President’s Management Agenda.





DOT–NASA Partnership: 


Transportation Applications of 


Remote Sensing





Combining NASA expertise in remote sensing with DOT’s knowledge of transportation, this program addresses requirements for applications of remote sensing to traffic monitoring; environmental assessment; infrastructure management; and other areas.  It has two parts:





University consortia programs to advance the technology base: University consortia serve as one-stop centers for technical assistance to state and local agencies on remote sensing applications in specific areas of expertise.





Short-term application projects carried out by service providers and industries: These efforts demonstrate on-site application of remote sensing technology to transportation.





All consortia programs and application projects have cost-sharing commitments from participants.  The program was established by the Transpor-tation Equity Act for the 21st Century.








� For longer term research, RD&T activities will provide downstream benefits, measurable through baseline indicators and performance goals.


� Both the Strategic Plan and the RD&T Plan emphasize programs and options in the one to five years following their publication.


� As key elements of the RD&T planning process, these performance agreements identify the specific RD&T elements that contribute to the Departmental objectives in the DOT Strategic Plan and Performance Plan.   


� Transportation Research: Actions Needed to Improve Coordination and Evaluation of Research, GAO-03-500, May 2003.


� The PART is an analytical tool developed by the Office of Management and Budget to assess and evaluate Federal programs across a wide range of issues related to program performance and outcomes.
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