A Synthesis of ITS Lessons

PROCUREMENT

Procurement is a critical step in the acquisition of an ITS project.  The process of procuring ITS technologies has proven to be one of the most complicated and problematic of deployment phases for many agencies.  Lessons in the procurement category of the Lessons Learned Knowledge Resources discuss work allocation, method of award, contract form, contract type, and terms and conditions.  Many of the definitions and procurement guidelines provided in this section come from the National Cooperative Highway Research Program report, Guide to Contracting ITS Projects.
   Key lessons learned are summarized below, followed by brief narratives of supporting evidences gathered from stakeholders’ experiences:

· Determine agency capability level when selecting the most appropriate ITS procurement package.

· Maintain owner control and consistent oversight to keep a project on time and on budget.

· Utilize flexible procurement methods that allow for thorough and detailed negotiations.

· Consider dividing a large ITS project into manageable task orders.

· Consider performance-based contracts, including incentives and penalties, during the procurement process.

· Create policies to specifically address software and technologies including intellectual property rights that are brought into, enhanced, and developed during a project.

Evidence Based Lessons Learned

Work Allocation

Work Allocation Lessons
· Determine agency capability level when selecting the most appropriate ITS procurement package.

· Maintain owner control and consistent oversight to keep a project on time and on budget.

Work allocation, also called work distribution, determines whether contract work is best performed under one single contract or multiple contracts.  The proper selection of contracts influences the overall success of the ITS deployment.  

Determine agency capability level when selecting the most appropriate ITS procurement package.  Major ITS projects with significant software development, hardware integration, and long-term operations and maintenance support require sufficient agency capabilities; otherwise, the project risks not being successful.  If an agency does not have the resources or organization for handling a major ITS project, it should consider reducing the scope of the project, seeking additional consultant services, or not doing the project.  Agencies must assess the level of staff support dedicated to ITS projects as well as the staff's previous experience with ITS.  Organizational experience should be based on an agency's experience with complex and risky projects.  The agency must assess the extent to which it is organized to support ITS projects.
 

· In the procurement of an automated vehicle location/computer aided dispatch system by two transit agencies in California—Riverside Transit Authority (RTA) and SunLine Transit Agency—the agencies jointly hired an independent consultant to act as a "system manager" to aid them in developing system requirements and a request for proposals, to oversee system acceptance testing, to review all documentation, and to oversee training.  Based on this experience, the staff at the two agencies felt that it was in fact helpful to have an independent consultant in cases where the procuring agency does not have the technical expertise or resources in-house to manage the project.  The agencies' staff also felt that the individual selected as the consultant should be truly independent and bring expert advice to the project team.
 

· When confronted with the task of negotiating agreements with the region's telephone companies, the Montana DOT enlisted the help of a telecommunications expert within the Montana Department of Administration to negotiate an agreement with the local telephone companies for the Montana statewide 511 service.  The person selected was experienced in dealing with telephone issues for the State.  As a result, the terms of the final agreement were quite favorable to the MDT, with no per-call charges and minimal switching costs.
 

Maintain owner control and consistent oversight to keep a project on time and on budget.  Agencies cannot simply "turn things over" to a contractor or systems manager.  On transportation construction projects, it may be sufficient for the owning agency to take a more passive role, with activities often limited to conducting inspections.  However, for ITS projects, agencies have to maintain an active role throughout the project.  For software development, up to half the total requirements and design effort may actually be expended by the agency and end users, even after a software contract has been issued.  Consequently, agencies must allocate sufficient resources, especially in terms of their own staff time, for software development.
 

· During the I-25 Truck Safety Improvements Project, CDOT learned the importance of maintaining control and consistent oversight of the system integrator.  The System Integrator retained for this project was also the integrator on another CDOT contract and the two contracts overlapped in schedule.  Early in the project, difficulties emerged between CDOT management and the integrator.  Eventually it was mutually agreed that the contract should be dissolved.  CDOT was successfully able to recover the project by changing the I-25 TSIP implementation focus from the integrator to one using State employees4.  CDOT experienced a situation that is not uncommon and significantly impacts the cost, schedule, and performance of the project.  It is essential that the project management team have enough expertise to be able to provide the consistent oversight as required for the scale and complexity of the project. 

· During the procurement of the I-25 TSIP, many CDOT staff felt that smaller vendors provided better customer service than larger ones and tended to assign their best employees to the project.
 

· There are actions that a procuring agency can take at the pre-bid phase that can help mitigate cost, schedule, and performance risks, such as interacting with potential vendors.  RTA and SunLine had no interaction with potential vendors during the pre-bid phase.  Staff felt that doing so would have helped them to better define the project scope and may have resulted in more responsive bids.
 

Method of Award

Method of Award Lesson
· Utilize flexible procurement methods that allow for thorough and detailed negotiations.

Method of award is the process by which a contractor is selected during a competitive procurement.  In most traditional transportation construction projects, price is the sole selection criteria.  However, this approach may not be adequate for ITS projects, given the technical complexity often involved with ITS solutions.  Rather, agencies should consider a range of factors, such as qualifications, experience, key personnel, and price. 

Utilize flexible procurement methods that allow for thorough and detailed negotiations.  

· Entering into negotiations with vendors when procuring ITS resources allows public agencies the most flexibility for evaluating different approaches to ITS deployments.  When looking to obtain the services of a private partner, the Florida DOT used a procurement method known as an Invitation to Negotiate (ITN), permitted under Florida procurement laws.  The ITN process is best suited when the scope of work for a project cannot be accurately and completely defined by the agency.  The process occurs most often for acquisition of rapidly changing technology, outsourcing, and procurement of complex services.  Under the ITN, a statement of work (SOW) is issued and vendors submit responses.  The State then negotiates a final SOW and selects a vendor.  Overall, the goal of using ITN to successfully procure an ITS project was achieved.

· When implementing ITS, relying on a single vendor and a limited number of public sector agencies does not adequately spread the potential risk and financial obligation among all involved parties.  The Florida DOT (FDOT) recognized this shortcoming when implementing the ATIS in the Miami tri-county region.  Due to the experience of implementing the Miami ATIS, FDOT has decided that future use of the ITN process will be based on a business model that expands the number of public and private partners, and includes both direct and indirect beneficiaries.  For example, FDOT has considered using the ITN process for an ITS project along I-4 in the Orlando region.  If used, the process would most likely seek participation from the tourism and hotel industries, as they would be potential indirect beneficiaries.
 

· Because the Maricopa County DOT in Arizona had a flexible procurement process and was able to work with the local stakeholders, participants in the metropolitan model deployment in Phoenix—known as AZTechTM—determined that it was more efficient to use the county as the official procurement agency than to use ADOT.  Other agencies involved in the project, however, were given the flexibility to use the county as the procuring agency for their selected technologies or to procure products and services themselves through existing or new contracts and be reimbursed by the AZTechTM project.
 

· A variable speed limit project in eastern Washington State—known as TravelAid—required the involvement of several Washington DOT offices, as well as different consultants and vendors.  As the project progressed, contractual arrangements between the DOT and consultants shifted and were occasionally difficult.  At times, negotiating these arrangements delayed the project and added to the cost, especially due to the use of non-standard equipment.  However, the use of benchmarks may have helped reduce negotiating delays.  After the contracts were developed, a partnership-like arrangement among the involved organizations was important to eventual completion of the system.
 

Contract Form

Contract Form Lesson
· Consider dividing a large ITS project into manageable task orders.

Contract form defines the manner in which work is authorized during the contract period of performance.  Typical forms of contracts include one large contract with multiple phases, task order contracts, and purchase orders.

Consider dividing a large ITS project into manageable task orders.  

· The traditional approach of one large cost-plus-fixed-fee project is not necessarily the best mechanism to deploy a large multi-jurisdictional ITS project.  Using this traditional format allows less flexibility to the implementing agency in terms of developing the scope, and managing performance, schedule, and budget.  Another approach to consider is dividing the project into manageable task orders.  Using this approach, project scopes of work, estimates, and schedules are developed for each task order and activated when the agency provides the contractor or system integrator with written notice to proceed.  Breaking the project down into smaller task orders can prove to be a successful contracting method.  When a large contract is difficult to manage, the impacts on schedule and costs can be significant.  This approach improves the ability to manage the project's schedule and budget, creating an environment for a successful project deployment.
   Task order contracts can also foster a team environment between the contractor and the client.  Agencies may be better able to manage the project and ensure that they are fully aware of all facets of its design, deployment, and maintenance.
 

· The task order contract configuration used for the I-25 TSIP in Colorado provided much better control of the contractor than the previous cost-plus-fixed-fee contract, which essentially relieved the contractor of the responsibility to deliver finished products as well as removed CDOT's contractual clout.  Although a task order contract configuration is not necessarily more efficient for the contractor, it provides a better mechanism for the agency to track progress and control schedules and costs.  In the case of the I-25 TSIP using task orders allowed for better owner control.  Based on the success of this project, CDOT continued to use the task order configuration on additional projects.
 

· For their joint procurement of an AVL system, RTA and SunLine in Riverside, California included all project components in a single procurement.  In retrospect, they felt that multiple smaller deployments might have helped mitigate risks and enabled them to incorporate lessons learned during the earlier phases of the deployment.
 

· The design and deployment of traffic signal systems is viewed as a daunting task by many agencies.  The design choices regarding the type of control system, the required communications, the type of signal timing schemes to be maintained by the system, and the type of software required to run the system are often overwhelming.  In addition, the overall cost of designing, deploying, and maintaining a traffic signal system can be high.  One method recommended to defuse some of the challenges faced is the use of task order contracts.  An example application would be the use of a task order contract to purchase and deploy a closed-loop system under a fixed-price task order.  Next, smaller tasks could then be issued to modify the system to accommodate special functions required in the system.  Traffic signal systems tend to be composed of many complex components and tend to require significant time to deploy and test.  Therefore, task order contracts can help overcome these challenges by providing agencies with a series of stop valves.  With these check points an agency can assess a contractor's performance throughout the deployment of the system and determine the ability of the contractor to deliver the next task without making long-term, high-stake commitments.
 

Contract Type

Contract Type Lesson
· Consider performance-based contracts, including incentives and penalties, during the procurement process.

Contract types define the manner in which contractors are reimbursed for their services.  There are a variety of contract types to be explored and managers must choose those best suited for their project requirements.

Consider performance-based contracts, including incentives and penalties, during the procurement process. 

· One way of avoiding problems later in an ITS deployment is to develop performance-based contracts with vendors.  An example might be building in project milestones with payment to vendors dependent on reaching these milestones.  These incentives encourage vendors to meet expectations for performance and schedule. 

· The Ottumwa Transit Authority, which provides bus service to Ottumwa, Iowa and the surrounding 10-county area, had problems during the implementation stage of its deployment of AVL and mobile data terminals, primarily stemming from difficulties with their contractors.  Agency staff felt they should have written more performance-based contracts with the vendors in order to avoid the types of problems they encountered.
 

· The use of incentive-driven contracting mechanisms and traffic incident management programs may reduce incident clearance times.  The Florida Turnpike's Enterprise Roadway Incident Scene Clearance program uses incentives, providing qualified tow and clearance contractors the opportunity to earn bonuses for clearing major lane blockages within specific time limits.  The program was activated 15 times in the first 9 months of deployment.  The success of the program was demonstrated by the ability of the towing contractors to clear each of these incidents within 90 minutes of the notice to proceed issued by the Florida Highway Patrol.
 

Terms and Conditions

Terms and Conditions Lesson
· Create policies to specifically address software and technologies including intellectual property rights that are brought into, enhanced, and developed during a project.

Terms and conditions are defined once a contract package has been determined.  The Guide to Contracting ITS Projects
 provides the terms and conditions required for various types of contracts, as well as the terms and conditions that are applicable to specific procurement packages.  Agencies seeking guidance on specific terms and conditions of contracts should also consult the Federal Acquisition Regulations.
 

Create policies to specifically address software and technologies including intellectual property rights that are brought into, enhanced, and developed during a project. 

· There are many models to choose from in addressing intellectual property rights (IPR).  The important lesson is to address these issues early.  Addressing IPR issues early facilitates the relationship between public and private parties during contract negotiations, and throughout the project.  This practice also helps to avoid the cost of delays when there are objections from the private parties involved.
 

· The procurement, initial deployment, and ongoing operation of the Puget Sound Regional Fare Card program presented the partner agencies with new hardware and software technology and the need to address associated risks.  One of the risks was associated to intellectual property, which was managed using a software escrow agreement.  Under this agreement, the vendor's contract required the vendor to deposit the system source code and associated documentation with a software escrow company and to update and refresh these files at each milestone payment until full system acceptance.  During the operating phase, the escrow had to be updated with each system upgrade.  The contract stipulated that, if the vendor defaulted, the escrowed code would be released to the partner agencies and they would have the option to purchase the software outright.
 

· In order to resolve IPR concerns between the public and private sector participants in AZTechTM, the metropolitan model deployment in Phoenix, the parties requested that FHWA clarify the Federal Government's policy on proprietary information.  As explained in a letter from FHWA's Associate Chief Counsel, use of the copyrightable or patentable products developed by the private sector is limited to FHWA projects with non-commercial purposes, i.e., whatever the private sector representatives bring to the project remains their property.  Software brought to the project and enhanced throughout the course of the project is Federal property, although the private-sector representatives retain titles to the patents.  Representatives from the AZTechTM project indicated that the letter from FHWA was essential to resolving IPR issues concerning software developed during the project.
 

· When the Hampton Roads, Virginia area was implementing a traveler information system, both the public- and private-sector parties involved were concerned with legal problems relating to infringement of patents.  An investigation into potential patent infringement was time-consuming and writing an infringement liability section for the contract was also found to be particularly difficult.  With the assistance of the Office of the Virginia Attorney General, existing patent infringement sections from similar earlier Virginia DOT contracts were used instead.  Contract negotiations lasted over a year, due in part to the difficulty in negotiating patent infringements.
 

Procurement – Conclusions 

Agencies must consider several procurement options for ITS in addition to the traditional acquisition procedures for construction projects.  ITS project participants need to investigate their agencies' procurement options, look for innovative ways to build flexibility into their contracts, and identify ways to work within the given procurement system to meet their project needs.  Early planning can save significant time and money in later phases of the project.

References

� Marshall, Kenneth and Philip Tarnoff. Guide to Contracting ITS Projects, Transportation Research Board, National Cooperative Highway Research Program (NCHRP), Report No. 560. Washington, DC. 2006.





� Marshall, Kenneth and Philip Tarnoff. Guide to Contracting ITS Projects, Transportation Research Board, National Cooperative Highway Research Program (NCHRP), Report No. 560. Washington, DC. 2006. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&34CBD6DCCF1178A18525725A0077D745"��Lesson ID: 2007-00324 �





� Riverside County Transit Project Final Evaluation Report, U.S. DOT. January 2006. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&2BEF3567B9EFB7B6852570DE004FE96D"��Lesson ID: 2005-00173�





� Final Evaluation Report for the Greater Yellowstone Regional Traveler and Weather Information System (GYRTWIS), U.S. DOT Federal Highway Administration, EDL No. 13958. 30 December 2003. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&6080F0EE04F7C38F8525713E00623E37"��Lesson ID: 2006-00206�





� The Road to Successful ITS Software Acquisition: Executive Summary, Volume I – Overview and Themes, and Volume II – Software Acquisition Process Reference Guide, U.S. DOT Federal Highway Administration, Report No. FHWA-JPO-98-035, EDL No. 4130. July 1998. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&7F1149F63F7F428D85257193004BD5B0"��Lesson ID: 2006-00274�





� I–25 Truck Safety Improvements Project: Local Evaluation Report, U.S. DOT Federal Highway Administration, Report No. FHWA-JPO-05-039, EDL No. 14121. 29 December 2004. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&5E8D06B1327E87558525707E0061C6F8"��Lesson ID: 2005-00103�





� Riverside County Transit Project Final Evaluation Report, U.S. DOT. January 2006. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&2BEF3567B9EFB7B6852570DE004FE96D"��Lesson ID: 2005-00173�





� Miami Regional Advanced Traveler Information System: Final Evaluation Report, U.S. DOT Federal Highway Administration, Report No. FHWA-OP-02-086, EDL No. 13678. April 2002. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&9C6CB9D470AAF582852572900046E752"��Lesson ID: 2007-00374�





� What Have We Learned About ITS?, U.S. DOT Federal Highway Administration, Report No. FHWA-OP-01-006, EDL No. 13316. December 2000. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&EF2B60145C160D32852571C4006121F0"��Lesson ID: 2006-00298�





� Travel Aid: Lessons Learned and Recommendations, U.S. DOT Federal Highway Administration, Highway and Vehicle Technology Group. March 1999. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&23988FB8707D81A58525707E0061C694"��Lesson ID: 2005-00084�





� I–25 Truck Safety Improvements Project: Local Evaluation Report, U.S. DOT Federal Highway Administration, Report No. FHWA-JPO-05-039, EDL No. 14121. 29 December 2004. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&66419EB7FC467C838525707E0061C6FD" \o "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&66419EB7FC467C838525707E0061C6FD"��Lesson ID: 2005-00104�





� Successful Traffic Signal System Procurement Techniques, U.S. DOT Federal Highway Administration, Report No. FHWA-OP-02-032, EDL No. 13611. 31 January 2002. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&B96CF07ECDD4EB5D8525707E0061C667"��Lesson ID: 2005-00076�





� I–25 Truck Safety Improvements Project: Local Evaluation Report, U.S. DOT Federal Highway Administration, Report No. FHWA-JPO-05-039, EDL No. 14121. 29 December 2004. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&5E8D06B1327E87558525707E0061C6F8"��Lesson ID: 2005-00103�





� Riverside County Transit Project Final Evaluation Report, U.S. DOT. January 2006. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&2BEF3567B9EFB7B6852570DE004FE96D"��Lesson ID: 2005-00173�





� Successful Traffic Signal System Procurement Techniques, U.S. DOT Federal Highway Administration, Report No. FHWA-OP-02-032, EDL No. 13611. 31 January 2002. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&B96CF07ECDD4EB5D8525707E0061C667"��Lesson ID: 2005-00076�





� Rural Transit ITS Best Practices, U.S. DOT Federal Highway Administration, Report No. FHWA-OP-03-077, EDL No. 13784. March 2003. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&C01D8D2B9FDC1004852572830079916A"��Lesson ID: 2007-00347 �





� "The SunGuide Disseminator: Florida's Turnpike Enterprise Takes Proactive RISC in Incident Management," Florida DOT Web site URL � HYPERLINK "http://www.floridaits.com/Newsletters/2005/May/05-2005.htm#RISC" ��www.floridaits.com/Newsletters/2005/May/05–2005.htm#RISC�. Last Accessed 15 February 2008.


�HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&C6D2B17220D963028525707E0061C53B"��Lesson ID: 2005-00051�





� Marshall, Kenneth and Philip Tarnoff. Guide to Contracting ITS Projects, Transportation Research Board, National Cooperative Highway Research Program (NCHRP), Report No. 560. Washington, DC. 2006.





� Marshall, Kenneth and Philip Tarnoff. Guide to Contracting ITS Projects, Transportation Research Board, National Cooperative Highway Research Program (NCHRP), Report No. 560. Washington, DC. 2006. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&34CBD6DCCF1178A18525725A0077D745"��Lesson ID: 2007-00324 �





� Successful Approaches to Deploying a Metropolitan Intelligent Transportation System, U.S. DOT Federal Highway Administration, Report No. FHWA-JPO-99-032, EDL No. 8483. March 1999. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&20A7C4D31CE799388525707E0061C72C"��Lesson ID: 2005-00108�





� Evaluation of the Central Puget Sound Regional Fare Coordination Project, U.S. DOT Federal Highway Administration, EDL No. 14000. 13 April 2006. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&1C37306869D249B185257148004C1B57"��Lesson ID: 2006-00226�





� What's Yours, Mine, and Ours: Overcoming Intellectual Property Rights Issues: Facilitating Private Sector Participation and Expediting Performance, U.S. DOT Federal Transit Administration and Federal Highway Administration, Report No. FTA-TRI-11-99-11/FHWA-JPO-99-021, EDL No. 11486. August 2000. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&0BE83F853AF0C1CF8525707E0061C6F1"��Lesson ID: 2005-00101�





� Demetsky, Michael, Brian Park, and Ramkumar Venkatanarayana. Hampton Roads Advanced Traveler Information System (HRATIS) First Year Evaluation Report, University of Virginia, Report No. UVA-CE-ITS-03-1, EDL No. 13634. Charlottesville, VA. October 2001. �HYPERLINK "http://www.itslessons.its.dot.gov/its/benecost.nsf/Lesson?OpenForm&AA5C1BAF1909A4D0852570A7006BE195"��Lesson ID: 2005-00144�








PAGE  
1
Noblis, Inc., 26 March 2008
Analyst: Cheryl Lowrance


