5.  STATE and local ACTIVITIES

	Texas DOT SPR Program

Texas is reported to have the nation’s largest cooperative research program.  Texas DOT closely coordinates its SPR program with state universities.  It has developed a Long-Range Research Plan based on inputs from nine research management committees, which in turn convene technical advisory panels from government, the private sector, and universities.  Some of the representative projects include:

Pavements

· Analyzing new aggregate mix ratios (coarse vs. fine) and aggregate compounds for improved pavements.  

· Developing a field test device to identify soils with high sulfur levels to reduce limestone component.

· Developing an automated system for mixing and testing hydraulic cement mortars to replace a slower and more expensive manual system.

· Developing and implementing an innovative recycling strategy to reduce the volume of waste.

Structures

· Updating data from the U.S. Geological Survey on Stream Gauges to improve bridge hydraulic design.

Traffic Operations

· Updating the computer model for freeway bottleneck reduction to redesign lane patterns.

· Documenting the traffic and environmental benefits of high occupancy vehicle lanes.


States fund an assortment of R&D programs, using their own revenue sources as well as Federal funds.  Transportation accounts for 6 percent of all state R&D expenditures.   According to a 1998 National Science Foundation (NSF) survey—the most recent and comprehensive study of state R&D expenditures available—states spent a total of $2.8 billion on R&D in 1995.
  For 87 percent of the expenditures ($2.4 billion), the source of the funding was state revenues, including direct appropriations, lottery proceeds, revenue bonds, and specially designated tax funds and user fees.  The sources of the remaining 13 percent were Federal funds (9 percent, or $258 million) and industry or other non-state sources (4 percent, or $91.7 million). 

The sources of state transportation R&D funding are quite different from those for all other state R&D.  Whereas close to 90 percent of all state R&D funding is from the states’ own sources, the NSF survey shows that less than half of transportation R&D is funded by the states.  Federal funds account for 49 percent of the transportation R&D programs, but only 9 percent of states’ overall R&D.  The sources of the other half of funding for transportation R&D were the states (47 percent) and industry/private sector (4 percent).  

Academic institutions are the primary agencies performing state transportation R&D.  According to the NSF study, 43 percent of state R&D studies are performed by academic institutions, 23 percent by non-profit organizations, 21 percent by state staff, and the remaining 13 percent by industry or other R&D organizations.  

State Planning and research and Other DOT Funding  

Title 23, section 505 of the United States Code requires that states set aside 2 percent of the apportionments they receive from the Surface Transportation, National Highway System, Bridge Replacement and Rehabilitation, Interstate Maintenance, Congestion Mitigation and Air Quality, and Minimum Guarantee Funds programs for state planning and research (SPR) activities.  Of this amount, states must allocate a minimum of 25 percent for RD&T.  On a voluntary basis, the states contribute an amount equal to 5.5 percent of their SPR funds to the National Cooperative Highway Research Program (NCHRP) to conduct research on issues of national importance.  The remaining SPR funds are normally used for planning activities but may also be used for RD&T.

Table 5-1 shows the FY 2002 state apportionment for SPR, RD&T, and the NCHRP.  Out of the total apportionment of $573.2 million for the SPR set-aside, $143.3 million was allocated to RD&T, $31.5 million for the NCHRP, and $430 million for other R&D programs and activities.  

The AASHTO Survey

The American Association of State Highway and Transportation Officials (AASHTO) is a nonprofit, nonpartisan association representing highway and transportation departments in the 50 states, the District of Columbia, and Puerto Rico. AASHTO is organized to foster the development, operation, and maintenance of an integrated national transportation system.  It represents all five transportation modes: air, highways, public transportation, rail, and water.
AASHTO’s Research Advisory Committee (RAC) is composed of members from the research offices of all 52 AASHTO member departments, and its purpose is to improve state transportation systems, promote quality research, and collect information on state DOT research in progress.  In October 1999, the RAC conducted a survey of its member state DOTs to identify state transportation R&D priorities and trends.  The survey, which was the most recent conducted by AASHTO, identified funding levels, types of R&D activities, research coordination efforts, modal distribution of funding, and current and future priorities.  Forty-seven out of 52 questionnaires were returned to AASHTO by the member departments.  The funding figures below have been extrapolated to apply to all 52 state DOTs.  

State Transportation R&D Programs and Funding Sources

According to the AASHTO survey, states spent a total of $321.7 million on transportation R&D in 1999.
  Figure 5-1 and Table 5-2 show the funding sources for the major state transportation R&D programs.  These programs are described below.

Table 5-1.  State SPR, RD&T, and NCHRP Apportionments, FY 2002

	State
	SPR
	25%
RD&T
	Remaining Available for SPR
	5 1/2%
NCHRP

	Alabama
	10,669,970
	2,667,493
	8,002,477
	586,848

	Alaska
	6,918,489
	1,729,622
	5,188,867
	380,517

	Arizona
	10,601,521
	2,650,380
	7,951,141
	583,084

	Arkansas
	7,476,655
	1,869,164
	5,607,491
	411,216

	California
	51,996,586
	12,999,147
	38,997,439
	2,859,811

	Colorado
	7,513,632
	1,878,408
	5,635,224
	413,250

	Connecticut
	8,640,328
	2,160,082
	6,480,246
	475,218

	Delaware
	2,610,114
	652,528
	1,957,586
	143,556

	District of Columbia
	2,282,294
	570,573
	1,711,721
	125,526

	Florida
	27,684,476
	6,921,119
	20,763,357
	1,522,646

	Georgia
	20,614,880
	5,153,720
	15,461,160
	1,133,818

	Hawaii
	2,950,462
	737,615
	2,212,847
	162,275

	Idaho
	4,250,557
	1,062,639
	3,187,918
	233,781

	Illinois
	19,078,285
	4,769,571
	14,308,714
	1,049,306

	Indiana
	13,440,435
	3,360,109
	10,080,326
	739,224

	Iowa
	6,842,802
	1,710,701
	5,132,101
	376,354

	Kansas
	6,723,682
	1,680,921
	5,042,761
	369,803

	Kentucky
	9,233,708
	2,308,427
	6,925,281
	507,854

	Louisiana
	8,897,387
	2,224,347
	6,673,040
	489,356

	Maine
	3,059,506
	764,876
	2,294,630
	168,273

	Maryland
	9,179,856
	2,294,964
	6,884,892
	504,892

	Massachusetts
	10,463,279
	2,615,820
	7,847,459
	575,480

	Michigan
	18,672,155
	4,668,039
	14,004,116
	1,026,969

	Minnesota
	8,317,316
	2,079,329
	6,237,987
	457,452

	Mississippi
	7,322,263
	1,830,566
	5,491,697
	402,725

	Missouri
	13,314,193
	3,328,548
	9,985,645
	732,281

	Montana
	5,886,765
	1,471,691
	4,415,074
	323,772

	Nebraska
	4,654,090
	1,163,523
	3,490,567
	255,975

	Nevada
	4,272,975
	1,068,244
	3,204,731
	235,014

	New Hampshire
	2,837,516
	709,379
	2,128,137
	156,063

	New Jersey
	14,816,928
	3,704,232
	11,112,696
	814,931

	New Mexico
	5,660,882
	1,415,221
	4,245,661
	311,349

	New York
	28,572,753
	7,143,188
	21,429,565
	1,571,501

	North Carolina
	15,871,711
	3,967,928
	11,903,783
	872,944

	North Dakota
	3,882,138
	970,534
	2,911,604
	213,518

	Ohio
	19,466,610
	4,866,653
	14,599,957
	1,070,664

	Oklahoma
	8,987,929
	2,246,982
	6,740,947
	494,336

	Oregon
	6,787,805
	1,696,951
	5,090,854
	373,329

	Pennsylvania
	25,234,204
	6,308,551
	18,925,653
	1,387,881

	Rhode Island
	3,521,907
	880,477
	2,641,430
	193,705

	South Carolina
	9,834,651
	2,458,663
	7,375,988
	540,906

	South Dakota
	4,083,466
	1,020,866
	3,062,600
	224,591

	Tennessee
	11,910,747
	2,977,687
	8,933,060
	655,091

	Texas
	45,928,577
	11,482,144
	34,446,433
	2,526,072

	Utah
	4,445,063
	1,111,266
	3,333,797
	244,479

	Vermont
	2,649,353
	662,338
	1,987,015
	145,714

	Virginia
	14,781,417
	3,695,354
	11,086,063
	812,978

	Washington
	10,094,459
	2,523,615
	7,570,844
	555,195

	West Virginia
	4,731,049
	1,182,762
	3,548,287
	260,208

	Wisconsin
	11,525,712
	2,881,428
	8,644,284
	633,914

	Wyoming
	4,055,128
	1,013,782
	3,041,346
	223,032

	TOTAL
	573,248,666
	143,312,167
	429,936,499
	31,528,677


Source: Federal Highway Administration.
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Figure 5-1.  State R&D Program Funding, 1999 ($322 Million)
             Source: AASHTO, 2000

Table 5-2.  State R&D Program Funding, 1999 ($ Millions)

	Program
	SPR
	State

Match
	Other Federal
	Other State
	Other
	Total

	State RD&T
	94.7
	26.9
	22.3
	90.6
	6.6
	241.0

	NCHRP
	27.1
	0.4
	0.0
	0.0
	0.0
	27.5

	National Pooled-Fund
	3.0
	0.0
	0.4
	0.0
	0.0
	3.4

	Regional Pooled-Fund
	11.7
	0.03
	0.1
	0.1
	0.0
	12.1

	UTC
	1.9
	0.3
	4.4
	6.6
	0.0
	13.2

	LTAP
	2.7
	1.2
	2.3
	1.9
	0.5
	8.6

	Other 
	2.8
	0.6
	2.8
	9.6
	0.2
	15.9

	Total
	143.9
	29.4
	32.3
	108.8
	7.3
	321.7


     Source: AASHTO, 2000.

     Note: AASHTO survey data include activities of all 52 member departments, as extrapolated from 47 responses.
RD&T

These activities involve research on new areas of knowledge; adapting findings to practical applications by developing new technologies; and the transfer of these technologies, including the process of dissemination, demonstration, training, and adoption of innovations by users.  Figure 5-2 shows the sources of funding for RD&T in 1999.  As shown in Table 5-2, total state RD&T funding amounted to $241 million.  
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Figure 5-2.  State RD&T Program Funding Sources, 1999 ($241 Million)

                Source: AASHTO, 2000.

	Minnesota DOT (MNDOT) SPR Program

MNDOT spends approximately $14 million in Federal and state funding on research and technology transfer.  MNDOT’s Office of Research Administration works closely with the Commissioner’s staff and the Office of Strategic Initiatives on projects that include: 

Pavements

· Using biomounds (mixtures of manure and wood chips) spread on petroleum-contaminated soil for clean-up efforts. 

· Improving delivery of salt to winter roads through pre-wetted granular salt, salt–sand mixtures, and slower velocity spreading.

· Developing a new frost-resistance probe for determining which roads need weight restrictions during spring thaws (with tests performed at the U.S. Army Cold Regions Research Lab). 

Structures

· Studying how low-sulfur steel bars could increase average bridge deck life spans by 20 to 70 years by improving corrosion resistance.

Traffic Operations

· Studying state freight flow.
· Creating a single-layer statewide Geographic Information System transportation database.

· Demonstrating the Autoscope™ wide-area video detection system for Intelligent Transportation Systems (ITS). 




National Cooperative Highway Research Program

The NCHRP facilitates research in acute problem areas that affect highway planning, design, construction, operation, and maintenance.  In 1999, the NCHRP provided $27.5 million in funding, almost all through the SPR funding mechanism (98.5 percent), with the remaining funding in state matching funds (1.5 percent).  (See Table 5-2.)  

The NCHRP is sponsored by individual state DOTs, AASHTO, and the National Academies, in cooperation with the FHWA.  The Transportation Research Board (TRB) administers the program.   The program is funded by voluntary allocations totaling 5.5 percent of state SPR funds.  The funds can be spent only for projects approved on ballot by at least two-thirds of the states.  

Research problems are identified through a two-stage process that involves the AASHTO Standing Committee on Research (SCOR).  The SCOR assists in identifying research needs, defining emphasis areas, utilizing findings, and employing the NCHRP effectively.  It also serves as a forum, coordinating committee, and advocate for highway and other transportation research.  The two-stage process involves soliciting problems from the SCOR and conducting searches on the Transportation Research Information System.  Nominated projects (new and continuing) are ranked, prioritized, and voted on annually.  Based on expected funding, the SCOR determines which projects should receive additional funding, and which new problem submittals should be programmed.  Each April, the SCOR announces preliminary scopes of work and, with the TRB, solicits research proposals from private and public research organizations that demonstrate capability and experience in the problem area.  The TRB then puts together a panel of experts who select and oversee the work of the research contractors for each topic.

Pooled-Fund Programs

When significant or widespread interest is shown in solving transportation-related problems, R&D activities may be jointly funded by several public and private agencies as a pooled-fund study.  To qualify as a pooled-fund study, more than one transportation-related agency must find the subject important enough to commit funds 

	Virginia DOT SPR Program

Virginia DOT, in collaboration with the University of Virginia, has set up a Transportation Research Council focusing on five strategic goals: advancing new technology, managing infrastructure, enhancing safety, improving efficient movement of goods and people, and improving financial and investment decisions.  Examples of successful projects include: 

Pavements

· Setting new standards for high-performance concrete with lower water-to-cement ratios.

Structures

· Developing an electrochemical chloride extraction treatment system to reduce salt-induced corrosion, using a temporary anode, electrolytes, and an electrical charge attached to a bridge section.

· Making a statewide inventory of historic concrete bridges.
Safety

· Improving reflective material patterns for railroad crossing signs.




or other resources.  If a subject has been studied before, the new study should provide new information to complement or advance previous investigations.  Federal and state transportation agencies may initiate pooled-fund studies and act as the lead agency for the study.  Local and regional transportation agencies, private industry, foundations, and colleges and universities may partner with any or all of the sponsoring agencies to conduct pooled-fund projects. 

The Transportation Pooled-Fund Program has replaced the National Pooled-Fund Study program (led and sponsored by the FHWA) and the Regional Pooled-Fund Study program (led and sponsored by the states).  In 1999, this program spent $15.5 million on R&D activities—96 percent SPR funds, 1 percent state, and 3 percent other Federal sources.  (See Figure 5-3.)  Regional Pooled-Fund projects accounted for 78 percent of these funds and National Pooled-Fund projects for the remaining 22 percent.  
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Figure 5-3.  Pooled-Fund Program Funding Sources, 1999 ($15.5 Million)

                     Source: AASHTO, 2000   
University Transportation Centers (UTC) Program 

This program advances U.S. technology and expertise in transportation disciplines through education, research, and technology transfer at university-based centers of excellence.  The UTC program was initiated in 1987 under the Surface Transportation and Uniform Relocation Assistance Act, which authorized the establishment and operation of transportation centers in each of the 10 standard Federal regions. The Intermodal Surface Transportation Efficiency Act of 1991 reauthorized the UTCs for an additional six years and added four national centers and six University Research Institutes.  The Transportation Equity Act for the 21st Century authorized up to $194.8 million for grants to establish and operate up to 33 UTCs throughout the United States from FY 1998 to 2003.  The program is jointly funded by the FHWA and FTA, and coordinated by RSPA.  As part of state transportation R&D activities, $13.2 million was spent on UTC programs in 1999.  Figure 5-4 shows that 53 percent of the funding was from state sources—the majority from non-matching funds.  (See Table 5-2.)  SPR funding accounted for 14 percent of the funds and other Federal sources for 33 percent.
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Figure 5-4.  UTC Program Funding Sources, 1999 ($13.2 Million)

          Source: AASHTO, 2000

Local Technical Assistance Program (LTAP)

The LTAP improves skills and knowledge of local transportation providers through training, technical assistance, and technology transfer.  There are 57 LTAP centers serving each state, Puerto Rico, and American Indian tribal governments.  The centers tailor their programs to provide technology services, technical assistance, training, products, advice, and educational resources to meet the needs of the local transportation workforce.  LTAP centers are located at universities or state highway agencies, and funded through Federal LTAP funds, state DOTs, the Bureau of Indian Affairs, universities, local agencies, and funds designated by state legislation. 

In 1999, the LTAP received total funding of $8.6 million.  SPR provided 31 percent; state resources 42 percent (36 percent plus 6 percent for the state SPR match); and other Federal sources 27 percent.  (See Figure 5-5.)
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Figure 5-5.  LTAP Funding Sources, 1999 ($8.6 Million)         
      Source:  AASHTO, 2000

State R&D Activities and Priorities

In addition to the funding information cited above, the AASHTO survey identified states’ modal funding priorities, programmatic and research activity priorities, distribution of R&D funds, future outlooks, and perceptions of research gaps.  

Funding Priorities by Mode

As shown in Figure 5-6, highway research accounted for 81 percent of the total funds for state transportation R&D, followed by transit research (7 percent); nonmodal and policy issues (6 percent); intermodal issues (4 percent); rail, air, and marine (1 percent); and motor carrier topics (1 percent). 
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Figure 5-6.  State R&D Funding by Mode, 1999 ($322 Million)

                                 Source: AASHTO, 2000

	Lead State and Long-Term Pavement Performance (LTPP) Programs

The Lead State and LTPP programs represent the implementation phase of the Strategic Highway Research Program (SHRP).  The SHRP was established by Congress in 1987 as a five-year, $150 million program to concentrate on specific technologies by which product improvements would yield savings greater than research costs.  The SHRP ceased sponsorship of active research in March 1993; however, member agencies have actively encouraged steps to implement SHRP findings, ensuring that the $150 million have paid off.  In November 1998, the AASHTO Board of Directors passed a resolution that provided $5.6 million for Superpave implementation and $4.7 million for the LTPP studies in FY 1999, with funding provided through the NCHRP.  Beginning in FY 2000, this funding was increased from 5.5 percent to a level determined by AASHTO’s SCOR.  

The Lead State program was developed by the AASHTO Task Force to channel the implementation of SHRP improvements.  The program was designed to ensure that practical, real-world experience gained by early adopters of SHRP technologies is shared among the states.  The lead state is expected to advise new users of potential benefits to shorten their learning period.   The program involves shared networks among lead states, disseminating manuals of use, partnering with industry, and demonstrating new products.  To date, eight technology areas have been included in the Lead State program:

· Superpave (Superior Performing Asphalt Pavements). 

· Anti-Icing/Roadway Weather Information Systems. 

· High-performance Concrete.

· Innovative Pavement Maintenance Materials.

· Alkali-Silica Reactivity. 

· Assessment of Physical Condition of Bridge Components.

· Preventive Maintenance (Pavement Preservation).

· Removal, Repair, Protection, and Rehabilitation of Reinforced Concrete Structures.

The LTPP is a 20-year study of in-service pavements initiated under the SHRP in 1987 to increase pavement life by investigating long-term performance of various pavement designs.  The goal of LTPP studies is to discover the causes of physical deterioration of highway pavements through a series of rigorous long-term field experiments involving in-service highways.  The first five years of the program (1987–1992) were administered by the SHRP under the National Research Council.  The FHWA has since assumed responsibility for the studies.

Currently, LTPP data are available on some 780 Global Positioning System test sites.  A clearinghouse of the LTPP technology focus areas is available at http://leadstates.tamu.edu/.  



Priorities by Program Area

Survey respondents also identified the current priorities by program area.  Figure 5-7 shows the top nine programs that respondents identified as high to moderate priority, plus two ranked as slightly lower in priority.  (A 3 indicates high priority, 2 denotes moderate priority, and 1 equals low priority.)


[image: image7.wmf]0

0.5

1

1.5

2

2.5

3

3.5

FHWA Demonstration Projects

Other SHRP Implementation

State-Funded R&D

LTPP

National Highway Institute Training

ITS

Regional Pooled-Fund Studies

NCHRP

LTAP

Superpave Implementation

SPR

Program

Priority


Figure 5-7.  R&D Program Priorities

              Source:  AASHTO, 2000

Among state DOTs, there are differences in funding priorities:  Large-budget states (those with average funding of over $16 million) assigned a higher rating to state-funded R&D than did small and mid-size states.  Programs receiving the lowest current priority were transit research, the Transit Cooperative Research Program (TCRP), rail research, aviation research, and marine research.

Survey respondents also assessed the future importance of existing program areas.  The top 10 program areas with relatively high priority for the future were

· ITS.

· Intermodal research.

· Regional Pooled-Fund studies.

	AASHTO Security R&D Priorities

In addition to the priorities identified by the AASHTO survey, an AASHTO Workshop on Transportation Security ranked states’ security R&D priorities and potential projects as follows:

1. Methods for Determining Economic and Transportation Consequences of Terrorist Attacks – Conduct research to test methodologies for predicting critical changes and economic impacts of traffic flow after terrorist attacks and recommend policies for the transportation planning process.
2.
Secure Communication Infrastructure – Conduct two-phase study that documents and implements secure communication among local, state, and Federal agencies.

3.
Vulnerability Assessment – Assess and validate states’ best practices for conducting highway-related vulnerability assessment, focusing on lessons learned since September 11, 2001.

3.
Emergency Traffic Operations Management – Assess and validate best practices used by State Transportation Agencies (STAs) and Federal agencies for managing traffic operations during and following various categories of emergency events directly or indirectly affecting transportation systems.

5.
State-of-the-Art Bridge Surveillance and Security – Review and synthesize state-of-the-art practices related to surveillance and security of bridge structures and develop evaluation frameworks, tools, and techniques focusing on the differences between large, densely populated states and smaller, rural states.

6.
Freight Surveillance and Security – Conduct AASHTO-sponsored conference to review and assess techniques for ensuring general security of routes to sea, air, and rail terminals.

6.
Bridge Replacement – Identify and catalog optimal temporary and permanent bridge replacement techniques by examining best practices, developing additional case studies, and addressing incentives.

8.
Bridge Design, Construction, and Retrofit Strategies for Security – Conduct symposium on complete array of retrofit alternatives that can best protect tunnels and users of these facilities and develop Best Practices Guide based on the symposium findings.

8.
Chemical/Biological Threat Responses – Conduct a national symposium to determine the appropriate transportation roles within state emergency response plans for training, procedures, and technologies required to respond to chemical and biological incidents.

10.
Tunnel Design and Construction Techniques – Conduct symposium on design and techniques to improve tunnel survivability if an attack occurs and create Best Practices Guide based on results of symposium.

11.
ITS and Security – Conduct national symposium for sharing information on using ITS architecture and technologies to improve transportation security.
12.
Transportation Agency Continuity of Operations Plans – Conduct review and assessment of best practices for policies, procedures, and guidance used in efficiently resuming STA operations following a terrorist attack.

Source: AASHTO Workshop on Transportation Security, Los Angeles, California, March 29, 2002. 


· SPR.

· NCHRP.

· UTC research.

· Rail research.

· Transit research.

· TCRP.

· NHTSA research.

For large-budget states, the list of future priorities was identical to that for all respondents, with the exception of a higher priority given to marine research.

Priorities by Research Activity

The top 10 R&D activities to which survey respondents assigned a high priority included:

· Applied research on state or regional problems.

· Transfer of technology from researcher to user.

· Research for setting standards and specifications.

· Implementation via pilot tests or field demonstrations.

· Development of equipment and materials.

· Applied research on national problems, as related to the state mission.

· Training: new methods and processes.

· Testing and evaluation.

· Synthesis of practice.

· Coordination of research programs.

The list of the future top 10 high-priority activities was identical to the list of current activities, with the exception of the following two program areas that were ranked highly for the future:

· General support of university research.

· Research on regulatory issues.

Distribution of Funds

The AASHTO survey identified the average percentage of the total funding allocated to current R&D activities.  Typically, highway repair and restoration ranked highest, with an average of 35.4 percent of the current activities, and a range of funding spanning from 5 to 90 percent of funds allocated to the activity.   Large-budget DOTs had a similar distribution of funded activities, with the exception of a relatively lower share allocated to highway repairs (with a maximum allocation of 62 percent, compared to 90 percent for all respondents).   Remaining funds were distributed to new materials (9.4 percent); application of emerging technologies (8.7 percent); highway safety (8.1 percent); administration (8.1 percent); information technology (7.9 percent); environmental issues (7.3 percent); ITS (7.1 percent); computer technology (5.4 percent); congestion mitigation (3.9 percent); and economic analysis (3.1 percent).

Outlook for Future Directions

Survey respondents speculated about future changes in R&D activities.  Currently, the four major R&D areas are infrastructure renewal (including pavement, structures, and asset management); activities relating to safety, operations, and management; environmental and real estate planning; and systems monitoring and policy analysis.  No significant changes in the future importance of these areas were expected, though respondents reported that asset management and operations were likely to rise in priority over the next 3 to 5 years.  

Survey participants also identified possible future shifts in funding.  Over the next 3 to 5 years, respondents predicted growth in contract research, partnerships, ITS, and university research.   

Perceived Gaps 

One of the AASHTO survey questions related to gaps and redundancies in transportation R&D, asking “If AASHTO were to adopt a National Research Agenda, are you aware of major gaps in transportation RD&T…that should be addressed?”  The respondents identified 10 broad categories of gaps: 

· Pavement Rehabilitation—Researching and developing more durable materials and better performance specifications.  

· System Maintenance—Minimizing truck load and suspension impacts to structures and pavements and impacts of winter maintenance on system preservation.   

· Traffic Operations—Improving operations and transportation-demand modeling.

· Safety—Improving standards and countermeasures, including performance measures for aging drivers.

· Environmental Policy—Researching air and water quality, sustainable communities, resource preservation, and wetland mitigation.

· Partnerships—Joining forces with public and private organizations that share similar goals, including the insurance industry, on safety-related research.

· National Network for Knowledge Sharing—Identifying best practices used for the transfer of technology at the operational/middle-management level.  

· Economics and Finance—Researching economic development and transportation financing issues.

· Evaluation Framework—Creating a framework for analysis of the system performance and impacts of technologies. 

· Alternative Systems—Researching and developing alternative transportation systems, including light rail transit, rail systems for high-density corridors, and intermodal freight.

The respondents also emphasized the need for strengthened channels of coordination with national, regional, and state transportation research entities.  Establishing these links, they pointed out, will ensure a maximum return on R&D investment outlays.

State R&D Evaluation and Implementation 

State DOTs use a number of methods—including peer exchange, review by in-house officials, and user groups—to evaluate R&D results.  The AASHTO survey indicated that 75 percent of the respondents used all 3 methods equally.  

The American Society of Civil Engineers’ Civil Engineering Research Foundation (CERF) was formed in 1989 to expedite application and adoption of research from universities and laboratories.  CERF is a not-for-profit research organization that places special emphasis on revitalizing our nation’s deteriorating infrastructure through its unique programs directed at expediting the transfer of research results into practice.  CERF programs are dedicated to enhancing the incentives for private industry to invest in highway-oriented R&D; to improving the opportunities for bringing new technologies to the marketplace in a timely and efficient manner; and to providing prompt, efficient, nationally recognized, impartial evaluation of new private sector technologies for use on our nation’s highways.

CERF’s Highway Innovative Technology Evaluation Center (HITEC) provides long-range testing and evaluation of innovative highway technologies addressing problems of significance to many or all state highway agencies and other interested parties.  It provides an opportunity for states to combine their efforts toward a common objective by pooling funds, thereby avoiding the time-consuming and highly complex procedures that might otherwise be required to initiate and conduct such a program on a state-by-state basis.

In consultation with the FHWA and state highway agencies, HITEC creates evaluation plans that include a detailed list of planned tests and evaluations, including recommended test procedures, criteria, schedules, test locations, facilities, equipment, supplies and budget, potential funding sources, and continuing test and evaluation projects authorized in prior fiscal years.  HITEC makes the necessary arrangements with the appropriate facilities to carry out the tests and evaluations.  Evaluations may also be conducted by the FHWA, at other Federal or private laboratories, or on in-service highways in conjunction with the states.
HITEC works closely with AASHTO’s National Transportation Product Evaluation Program to ensure that its activities and those of the program complement rather than duplicate each other.  The staff assesses technologies that are market-ready but that cannot be evaluated by existing standards or specifications. 

Finally, AASHTO’s Technology Implementation Group (TIG) focuses on identifying high-payoff, innovative technologies that state and local transportation agencies and industry can use to improve the nation’s roads and bridges.  The TIG also examines how these technologies can be transferred into the hands of state, local, and industry users, and develops partnerships that are geared toward facilitating technology delivery. 

� NSF, Survey of State Research and Development Expenditures: Fiscal Year 1995, September 1998.


� “AASHTO RAC Questionnaire Results,” B.T. Harder Inc., June 2000. 


� Regional Pooled-Fund studies are now Transportation Pooled-Fund studies.
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