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Abstract

This paper explores the key institutional challenges confronting the development of Intelligent Transportation Systems along the Route 1 corridor in the National Capital Region. The primary analysis focuses on two ongoing ITS projects – the Transit Signal Priority Project in Fairfax County, and the ITS Real-Time Transit Enhancement Pilot Project in the City of Alexandria. It will both serve as a case study and afford insights to transportation officials currently planning for technology upgrades along this corridor. Another goal of this study is to identify ITS experience and lessons learned from the institutional perspective that could be useful to similar transportation projects in other areas. Based on a series of interviews and an extensive review of the existing literature related to institutional barriers in ITS applications, the findings highlight five core areas that require particular attention at the institutional and policy level: multi-jurisdictional relationship; multi-organizational coordination and cooperation; ongoing operation and maintenance; earmark funding and regulatory requirements; and human resources. The study concludes with some strategic recommendations aimed at overcoming these institutional challenges. ITS projects at the regional level call for in-depth multi-jurisdictional and organizational collaborations in the form of new or virtual organizations. The new regional leadership may expose metropolitan regions to smooth regional coordination and cooperation on transportation planning and operations issues, including ITS applications. 

Introduction
Intelligent Transportation Systems (ITS) has evolved as an attractive alternative to meet the increasing demand for transportation services, with potential to improve transportation safety, relieve congestion and enhance productivity. The effectiveness of ITS is realized not only in planning and building the infrastructure but also in ensuring that it is used on a continuous basis to operate and manage the transportation systems efficiently. However, institutional challenges may hinder the integration of ITS into the regional transportation operations and planning process. These challenges range from a lack of coordination within and among local agencies, to the broad context of professional traditions and organizational missions [1]. Better understanding of these challenges is a critical step toward developing an effective integration strategy for ITS development the regional transportation planning process.

While the National Capital Region faces increasingly complex planning challenges, ranging from local traffic calming to region-wide population growth and highway mega-project construction, transportation planners and decision-makers within this region have relied on innovative tools such as ITS more and more. In addition, the National Capital Region is a high-visibility area that can be used to showcase innovations for Congress and other investors. Nevertheless, institutional barriers are unavoidable for integration of ITS into the regional transportation systems in this area, especially since this is a dynamic area that is comprised of overlapping state, regional and local responsibilities for transportation issues. Of particular interest is the recent effort to upgrade the full range of traffic management technologies along the Route 1 corridor in the National Capital Region.  
This study analyzes the institutional challenges involved in developing ITS applications along the Route 1 corridor in the National Capital Region. It will both serve as a case study and afford insights to transportation officials currently planning for technology upgrades along this corridor. Another goal of this study is to identify ITS experience and lessons learned from the institutional perspective that could be useful to similar transportation projects in other areas.

Literature Review
ITS is primarily concerned with information: the collection, sharing, processing, and redistribution of information - to facilitate easy movement of people and goods [2]. Its history is short but dynamic [3]. As transportation planning in recent years has tended to highlight system preservation, traffic management, and intermodal transportation rather than transportation infrastructure expansion, ITS has gained wide acceptance within the transportation community. ITS can play a very important role in the overall transportation planning process. It may provide monitoring input on congestion, safety and infrastructure problems 


[4-10] ADDIN EN.CITE . It may also be a way to help an area to achieve its air quality requirements [11-13]. In addition, ITS has a significant potential to assist in data collection in management systems [14, 15]. 

While academics and transportation planning practitioners agree on the important role ITS should play in the transportation planning process, such integration confronts various difficulties, among which institutional challenges stand out as one of the most critical barriers 


[16-22] ADDIN EN.CITE . A broad array of institutional factors can be included as major inputs for integrating ITS into the transportation planning process. For instance, some ITS technologies might work best under central control over facilities and services, but they are currently managed by separate agencies or jurisdictions [22]. Many public agencies may be involved in the ITS project but have a great diversity of interests and objectives [21]. ITS is often not well understood by the public or elected officials [18]. While many institutional issues are common across different projects and regions, variations still exist and deserve further investigation.

Institutional issues generally fall into three broad categories: jurisdictional, organizational and behavioral. Jurisdictional issues refer to activities and relationships between organizations; organizational issues are embedded in activities and relationships occurring within the performing organizations; and behavioral issues are those relating to the behavior of system users [17]. A variety of institutional issues interrelate across these three categories. They can impede the implementation and effectiveness of ITS products and services [16, 17]. In addition, they can discourage further research on the integration of ITS technologies and the transportation planning process. Despite the persistence of these institutional barriers and constraints, they may be overcome throughout ITS deployment [16]. Horan and Gifford conclude that since institutional issues in infrastructure development become more and more important because of technological innovation and scientific progress, “systematic evaluation of these issues can facilitate reflective, considered resolution of infrastructure development opportunities” [17].

Route 1 Corridor in the National Capital Region
The following map (Figure 1) depicts the Route 1 corridor in the national capital area. U.S. Route 1 is a major north-south highway that serves the east coast of the U.S. It is one of the most heavily congested arterials within the region. Route 1 provides local accesses to residential, commercial, industrial and office land uses, with a significant amount of commuter traffic crossing jurisdictional boundaries every day. 
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FIGURE 1 Route 1 Corridor in the National Capital Area.

Source: adapted by the authors from U.S. Department of the Census 2000 shape files.
This study incorporates approximately 12 miles of Route 1 through Fairfax County and the City of Alexandria. The primary analysis focuses on two ongoing ITS projects – the Transit Signal Priority Project in Fairfax County, and the ITS Real-Time Transit Enhancement Pilot Project in the City of Alexandria. The segments of Route 1 in Prince William County, Arlington County and Washington D.C. are not included in this study because there is not much of ITS planned for Route 1 in these segments.  

One interesting aspect of this corridor is the importance of congressional earmarks in supporting ITS projects. In both projects studied here, earmarks were an important source of funding.

In Fairfax County, the Route 1 corridor is located in the southeastern portion of the county, extending from the City of Alexandria boundary south to Fort Belvoir (Figure 2). The corridor enjoys easy access to Interstates 95 and 495 and contains the terminus for the Metrorail Yellow Line at Huntington. The corridor has drawn a diverse and vibrant demographic group (Table 1). Because of the large transit dependent population in this area, providing a premium transit service is of prime importance. While carrying heavy volumes of commuter traffic due to the surrounding residential development, the Route 1 corridor is also dominated by retail development, hotels, and industrial and office uses (Table 2). The U.S. Army and its contractors at Fort Belvoir also occupy 833,000 square feet of office space on post [23].

TABLE 1 Demographic Information: Route 1 Corridor in Fairfax County, Virginia

	Population
	Race classification
	Age
	Education (age 25+)
	Occupation

	2013 projection:

109,080

2008 estimate:

108,006

2000 Census:

106,503

1990 Census:

103,213
	White: 59%

Black/African American: 22%

Asian: 6%

Other races: 13%
	17 and under: 25%

18-34: 19%

35-49:24%

50-64:21%

65 and over: 11%
	High school graduate or under: 32%

Some college or associate degree: 25%

Bachelor’s degree: 23%

Master and doctorate: 20%
	Management, business, and financial operations: 20%

Professional and related occupations: 28%

Service: 14%

Sales and office: 25%

Construction, extraction and maintenance: 7%

Production, trans and material moving: 6%

	Household size
	Household by number of vehicles
	Family household income
	Transportation to work
	Travel time to work

	1-person: 28%

2-person: 33%

3-person: 16%

4-person: 13%

5-person: 6%

6 or more: 4%
	No vehicle: 7%

1 vehicle: 39%

2 vehicles: 39%

3 vehicles: 11%

4 or more: 4%
	Less than $35,000: 13%

$35,000-74,999: 27%

$75,000-149,000: 37%

$150,000-249,999: 17%

250,000 and more: 6%
	Drove alone: 69%

Car pooled: 13%

Public transit: 12%

Walked: 1%

Worked at home: 4%

Other means: 1%
	<15 minutes: 14%

15-29 minutes: 28%

30-44 minutes: 29%

45-59 minutes: 16%

60 or more: 13%


Source: The Southeast Fairfax Development Corporation (SFDC), Richmond Highway Demographic Information 2008 Report, Claritas Inc. (All data are 2008 estimations.)

TABLE 2 Commercial Space Inventory (thousand square feet)

		1,04

	79

	3,929

	338

	5,391


		107,233

	38,752

	43,272

	9,996

	199,252


		0.97%

	0.20%

	9.08%

	3.38%

	2.71%



	
	Office
	Industrial

/Flex
	Retail
	Hotel
	Total

	Route 1 (Richmond Highway) Corridor
	1,045
	79
	3,929
	338
	5,391

	Fairfax County
0.97%

0.20%

9.08%

3.38%

2.71%


	107,233
	38,752
	43,272
	9,996
	199,252

	Submarket Share
	0.97%
	0.20%
	9.08%
	3.38%
	2.71%

	
	
	
	
	
	


Note: Retail space includes centers and freestanding stores of 5,000 or more square feet. Hotels include those with 75+ rooms.

Source: Fairfax County Economic Development Authority, Area Business Report: Richmond Highway Corridor – Southeast Fairfax, 2008.
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FIGURE 2 Richmond Highway (Route 1) Corridor, Fairfax County, Virginia. 

Source: Fairfax County Economic Development Authority.
Fairfax County, Virginia: Transit Signal Priority (TSP) Project

Project Profile

The Transit Signal Priority Pilot Project in Fairfax County has been in operation since 2002. The project aims “to improve emergency vehicle and transit vehicle travel time, and to increase safety along U.S. Route 1” [24]. Transit Signal Priority (TSP) is an operational strategy that facilitates the movement of transit vehicles through traffic signal controlled intersections [24]. It has the potential to make transit service more reliable, faster, and more cost effective while minimizing impacts to normal traffic operations. In the pilot project, the test section along Route 1 corridor extends over 8 miles and covers 27 signalized intersections [25]. It starts at Fairfax County Parkway to the south and extends to the North King/Shields intersection to the north. With favorable results from the pilot project, TSP technology will be extended to include all traffic signals with detectors along the Route 1 corridor. The future plan includes the expansion of TSP use across Fairfax County, according to a telephone interview with Mr. Jay Guy (Fairfax County Department of Transportation).

Since the TSP deployment was initiated in 2002 along the Route 1 corridor, the corridor’s transit quality of service has been increased. The Richmond Highway Express (REX) bus service stands out as a good example here. In 2004, Fairfax County teamed up with the Washington Metropolitan Area Transit Authority (WMATA), the City of Alexandria, the Commonwealth of Virginia, and the federal government to operate a limited-stop express bus service along the Richmond Highway corridor [26]. The service features TSP technology enabling REX buses to sustain green traffic lights to move more quickly between intersections. 8 out of 12 REX buses have TSP equipment installed. REX also has lower-floor buses for quicker boarding and a SmartCard (WMATA’s SmarTrip®) for quicker fare payment [26]. These service features might not be the only explanation for the increase in transit ridership in the corridor, but they obviously play a critical role in retaining and increasing ridership along this corridor by shortening average travel time about 10 minutes. The current corridor ridership for REX is about 3,700 riders per day, which has increased 41 percent since REX started its service in 2004 [27]. 

The signal priority logic that was implemented along the Route 1 corridor involved a simple green-extension logic [25]. Green extension was granted when a transit vehicle was detected or expected to arrive at a traffic signal a few seconds after the end of the green indication. The transit vehicle then was able to utilize additional green time (10 seconds) to allow it to clear the intersection before the traffic signal indication changed. This strategy was only provided when the signal was in a green indication and the approaching vehicle was equipped with a transit priority device. The system consisted of emitters on the transit vehicles and optical detectors located at the traffic signals. The TSP system triggered when the optical detector received a request from a transit vehicle during a green indication, but only if there was no ongoing pedestrian phase at the time and no emergency vehicle preemption call was being made simultaneously [25]. 

Institutional Framework

In Fairfax County, emergency vehicle preemption was the original impetus for interest in TSP implementation [24]. Before the TSP Project along the Route 1 Corridor in the county, preemption occurred only at isolated intersections throughout the county, not corridor-wide. Bus priority was added due to the recent interest and advancement in priority technology [24]. Route 1 is considered to be a proper test site for TSP implementation because several different bus routes (3 fixed-route local bus services and Richmond Highway Express bus service) and firehouses are located along the roadway. Route 1 has been the specific target for Fairfax County Fire & Rescue for years for signal preemption [24]. In addition, the corridor connects two highly congested interstate highway interchanges on I-495 and I-95 and serves a nearby metro station, Huntington Station. It is frequently used as an alternative route to I-95. Therefore, the impacts of TSP implementation on the Route 1 corridor are a matter of common interest to local government, transit operators, transit riders, and local road users, as well as Virginia Department of Transportation (VDOT), which owns and operates the highway. 
While Fairfax County is the lead agency in this project, VDOT is an integral partner. Some other stakeholders involved are Fairfax County Fire and Rescue, Fairfax Connector (a county-operated bus service), and WMATA (see details in Table 2) [28]. 

 
Together, the stakeholders established the following objectives [28].

(a) The system should improve the bus efficiency where the Fairfax Connector buses operate in the corridor.

(b) TSP implementation should reduce transit service delays at intersections.

(c) The system should have minimal impacts on other traffic, including traffic on side streets. 

(d) The priority system should be a part of a larger ITS system that includes preemption system for emergency vehicles. Considering the high frequency of bus service along the main line during rush hours and emergency vehicles entering from the side streets, improving interaction safety between buses and emergency vehicles appears to be very important.

TABLE 3 Stakeholders in the TSP Pilot Project

	
	Stakeholders
	Responsibility

	1
	VDOT
	Traffic operations (traffic flows, signal timings, etc.).

	2
	Fairfax County
	Control of Fairfax Connector bus service.

	3
	MPO
	Funding of transportation projects; planning service.

	4
	Federal agencies
	Federal agencies such as federal transit agency, give guidance with respect to technical assistance, training available and implementation of standards, and also how to manage the limited transit funds.

	5
	Traffic engineers and traffic signal operators
	Responsible for proper implementation, operations and maintenance of bus transit priority.

	6
	Bus drivers
	The implementation affects them with regards to travel time, efficiency and reliability of transit bus service.

	7
	Public/Riders
	All the efforts are aimed to make the transportation infrastructure more useful such that to serve public in a better way.

	8
	Elected officials
	Elected officials want to satisfy needs of their voters.


Source: Kamdar, Vaibhavi. Evaluating the Transit Signal Priority Impacts along the US 1 Corridor in Northern Virginia. Virginia Polytechnic Institute and State University, Falls Church, VA. 2004.

It should be noted that different stakeholders have different priorities and interests [29]. For instance, elected officials questioned whether the benefits that priority provided would offset the additional costs, while the chief concern among emergency personnel was that transit priority systems not disrupt the operation of the preemption system or the granting of preemption to their vehicles. Transit operators addressed issues such as whether the system would significantly improve transit schedule adherence or increase ridership. 

In 2002, Fairfax County requested inclusion of Route 1 for funding through the ITS Management and Operations Technical Committee of Councils of Government. The TSP project in Fairfax then became a part of the Washington DC Regional Signal Preemption and Prioritization Study. Route 1 corridor was involved as one of the major operational field tests to evaluate alternative priority strategies and to determine the extent to which these technologies meet the vehicle priority needs in the capital region. The Washington DC Regional Signal Preemption and Prioritization Study aimed to assist the region in considering the use of advanced technologies to implement signal preemption and other vehicle priority strategies along signalized arterials in the national capital area [30]. The total earmark funds for this project were $507,348. The cost for the TSP evaluation project in Fairfax was approximately $220,000, including the equipment and installation [24]. 

In 2006, Virginia Tech submitted its report for the transit signal priority project along Route 1, upon VDOT’s request. The study by Rakha, Ahn, and Collura demonstrated that the overall travel-time improvements in the order of 3 to 6 percent were observed for five TSP-operated buses. There were a total of 30 buses serving the study corridor. It should be noted that TSP on these five test buses also increased the average transit-vehicle travel times along the corridor by approximately 2.5 percent during congested morning peak periods. This indicates that during heavily congested periods, TSP-operated buses benefited from TSP technology at the expense of non-TSP-operated traffic. The high-level traffic demand may result in large corridor-wide disbenefits. In general, the system-wide benefits associated with TSP were highly dependent on the roadway level of congestion and were maximized under moderate to low levels of congestion [25]. 

The test results from the Washington DC Regional Signal Preemption and Prioritization Study encouraged Fairfax County to expand the TSP implementation on its own bus service - Fairfax Connector. Fairfax Connector is a public bus service provided by Fairfax County, and operated under contract by Veolia Transportation [31]. The first Fairfax Connector bus began its service in 1985 as a lower-cost alternative to the Metrobus service of the WMATA. The Connector now has 142 vehicles operated in annual maximum service. This is the revenue vehicle count during the peak season of the year, on the week and day that maximum service is provided, while atypical days and one-time special events are excluded [32]. The ridership of Fairfax Connector has been continuously increasing in recent years (Figure 3).
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FIGURE 3 Fairfax Connector Unlinked Passenger Trips: 1998 – 2006.

Source: Federal Transit Administration, National Transit Database, http://www.ntdprogram.gov/ntdprogram/, 2009. 
Fairfax County received $500,000 dollars as a FY 2004 Federal Appropriation for Fairfax County Route 1 Traffic Synchronization ITS Pilot Project, Virginia [33]. The project includes funding for ITS projects targeted at improving the reliability and quality of bus service along Route 1 corridor. A 20 percent local cash match is required. However, strict grant conditions for ITS earmarks impeded Fairfax County’s ability to use this funding resource. Though the County made great efforts to meet the requirements, it ran out of time. The earmark was rescinded by 2008 Omnibus Bill [30]. This forced the County to seek alternative funding resources to continue the project. Fairfax County has planned to integrate TSP deployment into Advanced Public Transit System (APTS) projects for enhanced transit services, bus priority, and pedestrian and safety improvements throughout the county, according to the telephone interview with Mr. Jay Guy.

Findings

           In a telephone interview, Ms. Amy Tang McElwain (VDOT) mentioned that one of the biggest institutional barriers is the ongoing system operation and maintenance issue between different stakeholders in this project. Fairfax County developed this TSP project but they did not have operating functions for the routes - the signals are owned and operated by VDOT. The long-term system operation and maintenance requires efficient planning and collaboration between these two stakeholders. Fairfax County and VDOT have not reached an agreement finally, though this TSP project has been in operation since 2002. In addition, there were also some internal logistics problems between Emergency Medical Services (EMS) in Fairfax County and Fairfax County DOT. These two departments share the same equipment [24]. 
            ITS applications involve larger operation and maintenance components than traditional transportation construction projects. This then requires transportation stakeholders to consider system operation and maintenance activities in the early stage of the project development. Reaching an agreement without threatening any stakeholders’ needs and benefits is never an easy job. Specifically, it addresses the funding commitments for operation and maintenance over the ITS technology’s life cycle, in addition to the construction cost. 

Another critical challenge in TSP development is the lack of flexibility in the procurement process. Earmark fund restrictions limit the County’s flexibility. Fairfax County planned to use the earmark funds to install TSP equipment on Fairfax Connector buses. However, Fairfax Connector buses are not eligible to use this federal funding, as Mr. Jay Guy pointed out in the telephone interview. Under the current law, transit systems must adhere to Section 13 (C) of the Federal Transit Act of 1964 once in operation [34]. 
The statutory requirements of Section 13 (C) of the Federal Transit Act, which are codified at 49 U.S.C.§ 5333(b), require an employer who receives federal mass transit funds to protect all covered mass transit employees affected by the use of the federal money [34]. The arrangements include “(a) the preservation of rights, privileges, and benefits (including continuation of pension rights and benefits) under existing collective bargaining agreements or otherwise; (b) the continuation of collective bargaining rights; (c) the protection of individual employees against a worsening of their positions with respect to their employment; (d) assurances of employment to employees of acquired mass transportation systems and priority of reemployment of employees terminated or laid off; and (e) paid training or retaining programs” [35]. In the 1960s, federal assistance was in the form of capital grants and loans that could be used for public acquisition of private operations [36]. 
Section 13 (C) was designed to protect unionized transit workers from the adverse effect of public-sector employment. It is well known in the transit industry as the labor protection provision of the Federal Transit Act [35]. Some view Section 13 (C) as having helped the transit industry grow and expand in different regions “without needlessly harming transit workers and with the substantial support of transit labor rather than its opposition” [37]. Others argue that Section 13 (C) slowed the Federal transit grant process [37]. Some studies believe that this law has become one of the biggest impediments “to the efforts of public transit officials striving to achieve greater efficiency,” making cutting unnecessary positions within the transit systems extremely difficult [38]. Other labor protection provisions (viewed by some as burdensome) include the application of federal prevailing wage standards to all construction funded by federal resources, and environmental impact statements, which can be costly and time-consuming [39]. The prevailing wage standards are generally higher than open market wage standards, making federally funded projects cost more than they would without such regulations. While the debate on labor transit protection is still going on, any local agency that is seeking federal funding support should completely understand both the procedural and substantive requirements of Section 13 (C).

The issue of funding restrictions delaying the use of earmarks is broader than Section 13 (C), however. While the reasons vary, as of September 30, 2007, states and urbanized areas held approximately $2.3 billion in earmarked public transportation funds that were in many cases unused because of requirements that were not able to be met [40]. 

The City of Alexandria:

Real-Time Arrival Signage for Bus Stops Pilot Project

Project Profile

With a total area of 16 square miles, the City of Alexandria is one of the most densely populated areas in the U.S. The option for adding road capacity in the form of additional lanes or roadways is very limited within the city. Therefore, the city hopes the use of ITS strategies will “allow the City to make most efficient of its existing road system in accordance with the priority to serve Alexandria destinations in preference to through traffic” [41]. 

DASH bus service was established by the Alexandria City Council in 1984. Operating 64 buses in total and transporting over four million riders annually (Figure 4), DASH provides local transit service to the City of Alexandria [42]. 
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FIGURE 4 City of Alexandria, DASH: Unlinked Passenger Trips 1998 - 2006.

Source: Federal Transit Administration, National Transit Database,  http://www.ntdprogram.gov/ntdprogram/, 2009.  
In 2003, the City of Alexandria planned to initiate a pilot Intelligent Transportation System Project for a real-time internet/signage system to show the arrival time for City buses. The project was expected to increase transit ridership and improve transit service efficiency, according to Mr. Al Himes (Alexandria Transit Company DASH) in a telephone interview. He also explained that after testing a demonstration on 12 buses using Nextbus service system for three years, the City found that Nextbus’s service did not meet the City’s requirement. Nextbus provides real-time arrival information at the stop and on the Internet www.nextbus.com. It combines Global Positioning System (GPS) data with patented predictive software to give transit users arrival times for the next few vehicles. Taking into account the actual position of the buses, their intended stops, and the typical traffic patterns, NextBus can estimate vehicle arrivals [43].

The City then started to design its own real-time transit information system. Bus riders will be given real time information on the signs about the arrival time of the next bus. Meanwhile, they are also able to access this information over the webpage, allowing those riders who live near bus stops to better time their departure from home and avoid long waiting time at the bus stop. The convenience of real-time transit information therefore is expected to add additional value to reliable transit service. Waiting time is one of the most onerous factors to transit users [44-46]. Waiting time with uncertainty of arrival of the next vehicle may further increase the value of waiting time for transit users [46].
By adding the real-time bus information component to the Alexandria Transit Company (ATC)’s web site, the DASH bus service in the City of Alexandria is expected to be more efficient and convenient to the transit users. The project is still in the test phase. DASH is currently testing the new real time system on seven buses until July 2009. If the test is successful, the system will be installed on all 65 DASH buses. 

Institutional Framework


The Real-Time Arrival Signage for Bus Stops Pilot Project initiated by the City of Alexandria is also strongly supported by many collaborative efforts, especially from Northern Virginia Transportation Commission (NVTC), which provides extensive technical support. Other stakeholders include VDOT, WMATA and several neighboring counties.

The City of Alexandria obtained federal funding of $410,000 for this ITS Real-Time Transit Enhancement Pilot Project in 2004. According to Al Himes, since the federal government approved the earmark funds in 2004, the City started to integrate this project into the State’s Six-Year Transportation Investment Plans in order to obtain the required 20 percent match. In the Virginia Department of Rail and Public Transportation Statewide Transportation Improvement Program Transit Costs, Fiscal Year 2009 - 2013, this ITS Real-Time Transit Enhancement Pilot Project is expected to finish in 2010 with the cost of $738,000 dollars (Table 4). 

TABLE 4 Real - Time Transit Information: City of Alexandria

	
	FY 2009
	FY 2010
	Total

	FTA 5309
	295
	295
	590

	State
	59
	59
	118

	Local
	15
	15
	30

	Year Total
	369
	369
	738


Source: Virginia Department of Rail and Public Transportation Statewide Transportation Improvement Program Transit Costs FY 2009 - 2013.

Findings


The City of Alexandria’s experience indicates that efficient institutional arrangements can be important in mitigating technical barriers. The planning department in the City of Alexandria is a small agency, which lacks the technical staff needed to develop, install and operate ITS technologies. While it is very important for the agency itself to make an investment in building the technical capacity of its employees, the cooperation between agencies provided another effective way to share human resources and expertise required for ITS applications. 

While Fairfax County addressed TSP deployment along the Route 1 corridor, its neighbor, the City of Alexandria, favored developing a real-time transit information system. Both of them take ITS technology as a critical part in their transportation planning, though focusing on different ITS products and services. Admittedly, different jurisdictions have different transportation needs and priorities in developing their own transportation systems. Nevertheless, developing a regional perspective for ITS deployment still remains as one of the most important strategies for the success of ITS development in the long run. It also bears noting that the city of Alexandria’s real-time transit information system is still in the test phase, therefore the full extent of challenges are not yet known and understood.
Summary of the Institutional Challenges

The current ITS projects along the Route 1 corridor are facing five institutional challenges as follows.

Multi-jurisdictional relationship


The establishment of strong multi-jurisdictional cooperation and coordination will continue to be a challenge to ITS development at the regional level. ITS deployment always involves multiple jurisdictions and requires more coordination in data sharing, equipment maintenance and operations [16]. This situation may greatly complicate the decision-making process as each stakeholder usually insists its own priorities and agendas. It is good to see that both Fairfax County and the City of Alexandria have considered ITS technology as an important tool for developing regional transportation systems. However, most of the ITS decision-making process still remains as an internal process within each individual jurisdiction. The Route 1 corridor traverses both Fairfax County and the City of Alexandria, but each of them chose different ITS products to serve the local transportation needs. With more collaborative actions in regional transportation operations, ITS development could be better informed and conducted within a region in a systematic way. 

Multi-Organizational Cooperation and Coordination

       An interesting institutional barrier in the national capital area is the relationship between local governments and WMATA. Most bus services in this area were consolidated under WMATA in the 1960s and 1970s. However, almost every city and county in the national capital area now provides their own bus service because of the high cost of WMATA’s operation. In the case of the Route 1 corridor, Fairfax County, the City of Alexandria, and WMATA all have buses operating along the corridor, but do not necessarily coordinate with each other. Thus it is not surprising that the DASH bus service will have its own real-time transit information system; while WMATA has chosen Nextbus as its real-time information service provider; and Fairfax Connector operating on Route 1 does nothing about real-time transit information service. A seamless regional ITS service system can never be realized in this way.    

Ongoing Operation and Maintenance


ITS projects require not only initial capital costs for purchasing and installing the system. They also require ongoing costs for operation and maintenance. ITS applications involve a rapid evolution of advanced technologies, which affects the planning process in two-fold: on the one hand, it makes ITS performance more unpredictable than other traditional transportation strategies; on the other hand, it is difficult to estimate the cost and benefit accurately for the whole ITS project. Therefore, ongoing operation and maintenance becomes a very critical issue in the ITS planning process. Moreover, ITS applications usually involve various stakeholders, and each of them plays a different role. These stakeholders will be sensitive to the allocation of costs and benefits over the ITS technology’s life cycle. No one wants to invest in an ITS system that will soon be obsolete. Similarly, no one wants to miss the opportunity to achieve great improvement from ITS technologies. How to share the risk and responsibility of the ongoing operation and maintenance between stakeholders becomes another essential issue. Because of its importance, it is not surprising that cooperators and partners in an ITS project will have disputes over the role of operation and maintenance, as happened between Fairfax County and VDOT in the TSP Project. Agencies should anticipate this challenge and prepare the costs associated with it in the planning process. 

Earmark Funding and Regulatory Requirements

Both projects studied here relied in significant ways on congressional funding earmarks for their initiation. In one case, federal funding restrictions precluded the use of the funds for the purpose their supporters initially sought, and the funds were lost.


The regulation of federal funds, including earmarks, can limit a state or local government’s ability to focus on its own priorities. Of particular note in one of the projects studied here was Section 13 (C) of the Federal Transit Act of 1964, which requires an employer who receives federal mass transit funds to protect all covered mass transit employees affected by the use of the federal money. In the case of Fairfax County’s Transit Signal Priority project, the Section 13 (C) requirement unexpectedly prevented the use of the earmark for the intended project, and the funds were eventually lost. Any local agency that is seeking federal funding support should carefully understand both the procedural and substantive requirements of these regulatory requirements. 

Human Resources


As a high technology, ITS is often not well understood and accepted by public officials and transportation planners. There is also sometimes a lack of technical expertise in local transportation agencies, especially small and rural ones, which may hinder the development of ITS in the long run. In the Real-Time Transit Information System Project, the City of Alexandria has expanded and leveraged its staff expertise through collaborating with other local agencies. Efficient institutional arrangements and cooperation may help make up for the lack of technical capacity within the agency.

Recommendations

The study reveals several lessons that might be helpful for ITS deployment and integration at the regional level. ITS projects often require more in-depth cooperation, coordination and communications among various stakeholders and neighboring jurisdictions. As indicated by DeBlasio, “strong relationships are needed to ensure development of a regional perspective, integration of individual products and services, and effective operation and maintenance of installed systems” [16].

One strategy for overcoming the institutional barriers in multi-jurisdictional and organizational collaboration can be creating new leadership, either in the form of a new or virtual inter-agency, multi-jurisdiction organization, which may allow metropolitan regions to smooth regional coordination and cooperation on transportation planning and operations issues [47]. To respond to the institutional challenges that ITS technologies bring to the transportation planning process, such an organization might: (1) support effective regional level common norms and practices recognized and accepted by member agencies; (2) organize training, research and development activities in ITS innovations; (3) design ITS strategies; (4) manage regional level ITS investment projects, clarifying the role of each stakeholder and where their responsibilities and objective may overlap or conflict; and (5) utilize existing ITS technologies, human ITS expertise base in ITS and other IT technologies, physical ITS infrastructure, and federal or state institutions [47]. This regional organization or agency association may facilitate deployment of existing ITS technologies across the whole region by introducing ITS equipment and technologies to lagging member jurisdictions. 

Various ITS deployment and operational tests have been conducted through new regional transportation organizations or virtual organizations since 1990s [47]. Most of them are in essence partnerships at different levels. The classic examples include TRANSCOM in the New York metropolitan area and TranStar in Houston. Regional collaboration has increasingly become the defining force to achieve successful integration of ITS and transportation planning for metropolitan areas consisting of numerous local jurisdictions.

It is also suggested that local agencies need to fully prepare themselves for various institutional barriers and costs associated with them in the planning process. The comprehensive delineation of operation and maintenance responsibilities and costs within and among partner organizations is critical for successful ITS deployment at the regional level in the long run.    

Finally, states and localities need to be especially attentive to restrictions on federal funds, including earmark funds. Related regulatory requirements need to be carefully understood and anticipated. Whether one agrees or disagrees with the desirability of earmarks as a mechanism for distributing federal funding, they play an important role. 
Conclusion

This study identifies and analyzes various institutional challenges involved in developing ITS applications along the Route 1 corridor in the National Capital Region. The study found that implementing ITS applications along the Route 1 corridor faced various institutional challenges. Nevertheless, there are also various opportunities for developing a more efficient institutional structure in ITS deployment. ITS projects along the corridor call for in-depth multi-jurisdictional and organizational collaborations in the form of new or virtual organizations. In addition to strong regional leadership, the successful deployment of ITS application also need to address the ongoing operation and maintenance management over the ITS technology’s life cycle, and the regulatory requirements for ITS funding.

Institutions provide the “rule structure” and the “organizations” [48]. They fundamentally determine how regional transportation agencies decrease uncertainty, provide information, and take responsibility during the ITS deployment process. Technical challenges can be quickly overcome through the rapid development of ITS technologies and knowledge. However, non-technical or institutional issues are likely to become more challenging to overcome. Institutional issues such as overlapping responsibilities, conflicting priorities, and bureaucratic stalemate might not halt ITS deployment completely, but their existence greatly decreases the efficiency and effectiveness of ITS applications. It should also be noted that ITS technologies and projects expose many unique and new characteristics compared with traditional transportation projects. For instance, ITS technologies stand out for their particular advantages in managing information, especially comprehensive and real-time travel data. These ITS programs then often require investments in capital equipment and ongoing outlays for operations that do not mesh well with the traditional transportation planning process. In addition, ITS projects cannot be isolated within single jurisdictional boundaries. All these characteristics indicate that the traditional institutional arrangements are not able to provide a supportive environment for ITS development. 

While ITS has been embraced as a long-term strategy in regional transportation development across the nation, it also takes the “linchpin” role of the “competitive region” [49]. Therefore, it is very important to build a proper institutional and organizational environment for the ITS development under a sustainable and substantial leadership. As demonstrated in our case studies, a broad array of institutional factors needs to be included as major inputs for developing regional ITS systems. They should be addressed early in the project planning process. Overcoming these institutional barriers needs a considerable amount of time and resources [16].
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