A Synthesis of ITS Lessons

HUMAN RESOURCES
The efficient operation of ITS depends on the effective management of human resources, i.e., ensuring that the right number of staff are assigned to plan, design, deploy, and operate an ITS project and that they have the right skills and training.    Specific lesson topics on human resources include personnel management, recruiting and staffing, retention and turnover, and training.  Key lessons learned are summarized below, followed by brief narratives of supporting evidences gathered from stakeholders’ experiences:
· Develop a staffing plan flexible enough to accommodate routine and emergency conditions.  

· Consider different staffing arrangements to meet various scheduling demands at a transportation management center.

· Evaluate technical and support staffing needs to close gaps in ITS operational support.  

· Involve staff in the ITS planning and deployment process.  

· Create meaningful career paths and adopt optimal workload conditions for successful operations staff hiring and retention.

· Train staff throughout the deployment of a project to ensure successful implementation and use of ITS resources.

· Provide training to maintenance crews before introducing a maintenance decision support system.

· Implement cross-training mechanisms to allow task-transfer to handle variable loads of staffing needs.

Evidence-Based Lessons Learned

Personnel Management  
Personnel management Lessons

· Develop a staffing plan flexible enough to accommodate routine and emergency conditions.  

· Consider different staffing arrangements to meet various scheduling demands at a transportation management center.

Develop a staffing plan flexible enough to accommodate both routine and emergency conditions.  Staffing plans anticipate human resource needs and prescribe human resource activities, such as succession planning and training programs, to meeting those needs.  Often, staffing plans meet the needs of day-to-day activities, but some ITS applications, such as transportation management centers, may need to plan for emergency situations.

· A staffing plan provides a framework for human resource decisions and activities by outlining a systematic approach to human resource management.  Human resource functions should be integrated to support one another.  For example, performance evaluations should include an assessment of training that employees have completed, and training activities should enable employees to receive pay raises and promotions, possibly as part of a succession plan. 
· Staffing plans are often driven by the strategy of the organization; however, a more appropriate conceptualization of strategy for a TMC may be in terms of the functions performed, the services offered, and the overall mission of the TMC.  Staffing plans address the human resources needed to meet the goals of the organization.

· Because TMCs provide a key public safety service that must remain operational during emergencies, TMCs must develop an emergency staffing plan.  This staffing plan must ensure that all components of the TMC mitigate the emergency to the fullest extent possible under different operating conditions, even when components of the TMC are affected by the emergency.  Although, by definition, the nature and timing of emergencies are not known in advance, TMCs can use many of the same techniques for staffing during planned special events as during emergencies.  Furthermore, the nature, if not the timing, of emergencies can sometimes be predicted.  For example, TMCs located along coastal cities of the Gulf of Mexico can develop an emergency staffing plan in the event of a hurricane.
Insight: Common Strategies for a Flexible Staffing Plan

The following are actions that agencies can take during an emergency or planned special event to increase staff levels.  It is often helpful to include some of these actions in an emergency staffing plan.

· Access additional staff from a temporary agency or contractor 

· Call in employees who have been promoted or moved to other sections of the organization 

· Call in off-duty employees 

· Call in retired employees 

· Create a list of volunteers within the organization who can perform critical duties during a staff shortage 

· Cross train staff to perform other critical duties (e.g., train technical staff or maintenance personnel to perform operations duties) 

· Decrease the level of service or number of functions supported 

· Have management, supervisors, or shift leaders perform the duties of their subordinates 

· Place employees on-call in case of emergencies 

· Redistribute workload among available staff 

· Retain the current shift and/or call in the next shift early

Consider different staffing arrangements to meet various scheduling demands at a transportation management center.  Different staffing arrangements may be used to meet various scheduling demands.  Typically, alternative staffing arrangements are used to increase the flexibility of using human resources to meet scheduling demands.  For example, part-time employees may be used to meet the excess demand for services during anticipated periods of peak congestion.  Different staffing arrangements may be appropriate depending on current staff levels and current and future needs.
· Part-time:  Part-timers are typically less expensive and more flexible for TMC assignments.  Although some part-time employees desire the reduction in hours per week, others accept part-time positions because of a lack of full-time positions.  Part-time employees can require as much supervision and administrative support as full-time employees.  Some part-time employees are not considered to be temporary employees and are referred to as permanent part-time.  Although permanent part-time employees typically receive pro-rated benefits, often health insurance benefits are at the same rate as full-time employees. 
· Job sharing:  Job sharing is defined as two or more part-time employees covering the duties of one full-time position; job sharers are typically at the same performance level.  Job sharing does not require that each employee works half time or that the number of hours add up to 40 per week.  Often the decision to increase the number of hours beyond 40 per week will be made based on the preferences of the personnel at a TMC and available funding.  By converting one full-time position into two or more part-time positions, employers gain flexibility in scheduling and a greater pool of knowledge, skills, and abilities.  To succeed, job sharers must be willing to work as a team and able to perform the job as efficiently as one employee, which requires communication and cooperation.  They must also have complementary knowledge, skills, abilities, and work styles.  Otherwise splitting the job may be difficult and conflicts might arise. 
· Temporary or contract employees:  Although temporary employees hired from another agency usually cost more per hour, this option has a number of benefits.  Temporary employees are not paid when there is no work for them to perform, are not provided benefits, and cannot file claims for unemployment compensation upon termination.  Using temporary employees provides a layer of flexibility.  TMCs may also choose to contract work to outside vendors.  Typically, contractors are used on a per project basis or for the maintenance of field equipment.  Because temporary employees and contractors are not employees of the TMC, the TMC is not responsible for hiring, disciplining, paying, or terminating them.  Although TMCs require less human resources support for temporary or contracted employees, there may be a greater demand on management resources. 
· Flexible utilization of existing employees:  Internal actions, such as redeployment or reassignment, are often a more efficient option that maintains cost levels through the flexible utilization of existing employees.  Redeployment or reassignment may be permanent or temporary, and may become necessary during an unexpected peak in demand or when an employee takes an extended vacation or sick leave.  Overtime also enables employers to meet more demand without hiring additional employees.  Employees are more willing to work overtime if they are satisfied with their jobs.  However, excessive or involuntary overtime can reduce job satisfaction and morale.  If overtime is necessary, the amount of overtime should be minimized and the number of hours should be limited to no more than 48 hours per week when possible. 
· At the Arizona TMC, to cover the functions and hours of service, operations staffing levels include 13 full time employees—the operations supervisor, shift supervisors, and operators (certified and noncertified)—and 3 part-time students and interns.  Each shift has a minimum of two operators, one of which is full-time.  Interns must work with at least one full-time certified operator.

Although many alternative-staffing arrangements may be used to add flexibility in accommodating scheduling demands and meeting budgetary constraints, the staffing implications of the arrangements should be considered.  For example, although voluntary part-time employees and job sharers may be satisfied with their working arrangements, involuntary part-time employees may resign as soon as they can find a full-time position.  In addition, the option of hiring contractors provides staffing flexibility, but contractors may not show the same commitment to their jobs as full-time employees.

Recruiting and Staffing

Recruiting and staffing Lessons

· Evaluate technical and support staffing needs to close gaps in ITS operational support.  

· Involve staff in the ITS planning and deployment process.  

Organizations must determine what knowledge, skills, and abilities employees should possess, how many employees are currently required in each job, and how many might be required in the future.  In addition, judgments must be made as to how a prospective employee's individual characteristics might make them better suited for certain positions.  For example, the characteristics of an operator who will work the night shift may differ from those of a day-shift operator.  The night shift may require an employee who can work independently and can handle more responsibility, in contrast to a day worker who may need more teamwork skills.  Because an operator position requires an extensive amount of training, an applicant may need to be hired several months before the position is vacant so that there is sufficient time to complete their training and reach a minimum competency level in the position.

Evaluate technical and support staffing needs to close gaps in ITS operational support. Complex ITS efforts, such as operating a traffic management center, require not only highly-skilled operators, but also highly-skilled technical and support staff, including systems administrators, purchasing agents, and network technicians.

· There are many benefits to providing qualified staff in key positions.  Purchasing assistants who could manage equipment and warranties enable reduced costs and response times on field maintenance.  Network systems technicians could help reduce costs and repair times by fixing glitches in-house.  A systems administrator would allow for better functionality of the ITS system by supporting current and ongoing operational needs.  TMC systems administrations, under the supervision of a TMC manager, have several key responsibilities, such as installing, revising, and maintaining ITS computer software systems and resolve related problems; managing computer equipment maintenance; and undertaking configuration management tasks.      
· The City of Los Angeles has an in-house software team to operate and maintain its traffic signals.  The team receives software maintenance support from three IT department staff members, whose role is to support the purchase of system parts and equipment, and to manage warranties.  A dedicated staff member oversees in-house maintenance and coordinates the handling of materials with outside contractors.  Purchasing assistants help with the operations and active procurement of spare parts, helping to cut response time on field maintenance and reduce procurement delays.

· During the implementation of the I-25 Truck Safety Improvements Project, CDOT believed if it had the current levels of in-house expertise throughout the project, it may have had a better relationship with the system integrator.  Acquiring these skill sets ultimately allowed CDOT to subdivide technical responsibilities for completion of multiple task orders between five or six capable and knowledgeable individuals, rather than two or three "thinly spread" individuals.  CDOT believes that the acquisition of these needed skill sets was key to the success of the project.

Involve staff in the ITS planning and deployment process.  Involving the staff is one strategy that can help provide smooth project integration into an agency's structure.  When employees perceive that decisions are made without their involvement they may not be as willing to accept new technologies or develop new ways of doing business.  They may also have concerns about job security.  
· In the San Antonio MDI (TransGuide), employee involvement was sought out in several ways.  The Ambulance Committee solicited feedback from emergency medical technicians and firefighters concerning the placement of video equipment in ambulances.  The VIA Metropolitan Transit Authority asked its bus drivers to provide input on the placement of cameras within buses.  Operators of the San Antonio TMC were involved in designing the upgrade and expanding the TransGuide center.

Retention and Turnover
retention and turnover Lessons

· Create meaningful career paths and adopt optimal workload conditions for successful operations staff hiring and retention.

Create meaningful career paths and adopt optimal workload conditions for successful operations staff hiring and retention.  Creating meaningful career paths and implementing safeguards against excessive workload are two key steps to take to minimize staffing problems. 
· Meaningful career paths and other positive staffing policies make it easier to recruit and retain qualified employees.  Negative staffing policies that can hinder recruitment and retention are unclear job descriptions, low pay rates, and stringent hiring qualifications.  Agencies with such negative policies in place must work to change them.
· In transportation operations, it is often critical to not leave positions vacant for even a day.  One technique for avoiding this situation is to hire appropriate staff as soon as the future vacany is identified, rather than waiting for the position to become vacant or waiting until a complex ITS project has been completed.   
· Excessive workload can also lower job satisfaction and hinder recruitment and retention efforts.  It is particularly important to guard against excessive workload at TMCs, where there is a tendency to assign multiple tasks to TMC operators, including tasks outside of traditional traffic management.  ITS technologies can also be used to reduce operator workload at TMCs by automating selected tasks, such as automated video and voice logging of traffic incidents.

· Organizations must anticipate future changes both from within the organization and from external sources.  Staffing plans should be formulated in advance by anticipating future changes, instead of relying on reactionary decisions.  Key positions within the organization can be tracked to determine when TMC employees plan to leave or retire.  Lower-level employees can be groomed for promotion to fill key positions before the departure of higher-level employees.  Economic growth or other factors such as an increase in gasoline prices may create a greater demand for services from TMCs.  By anticipating the opportunity for growth, a TMC can request more money to hire more employees to expand operations and improve the services offered.

Training

training Lessons

· Train staff throughout the deployment of a project to ensure successful implementation and use of ITS resources.

· Provide training to maintenance crews before introducing a maintenance decision support system.

· Implement cross-training mechanisms to allow task-transfer to handle variable loads of staffing needs.

Training is the mechanism that develops in-house expertise and is, therefore, critical to the overall success of an ITS project.  Management needs to be actively engaged and supportive of training efforts at the beginning of the project as well as throughout the life cycle of the program.  Transportation staff will be more productive and efficient with proper and timely training.   By providing ample amounts of initial and ongoing staff training, agencies have demonstrated ways in which training can be provided at a reasonable cost while developing in-house training capabilities.
Train staff throughout the deployment of a project to ensure successful implementation and use of ITS resources.  Training staff in the use of ITS resources is necessary to ensure successful deployment and operations.  Often smaller agencies cannot afford redundancy in staff capability and are more dependent on their employees to cover multiple roles.  Along with the initial training as the deployment evolves, it is equally important to provide ongoing training as systems become operational.  By providing sufficient staff training, agencies experience smoother ITS deployments and more efficient operations.  The train-the-trainer approach has proven very popular with agencies.  This approach can help cut down the costs associated with bringing in outside parties to train staff members, as well as building an in-house training capability.  

· Employees of The Capital Area Rural Transportation System in Austin, Texas attend annual Trapeze (CARTS' software provider) user group meetings in Arizona.  The trained staff then return to the agency and train other staff in use of the software, as needed. 
· Trained employees from the Florida Commission for the Transportation Disadvantaged in St. Johns and Putnam Counties provide new participants with substantial amounts of peer-training and technical assistance with the RouteLogic software. The new participants found the training helpful from a technical aspect and the training facilitated cooperation between members of the various Community Transportation Coordinators. 
· In New Mexico, the Alliance for Transportation Research Institute conducted regional training on the Client Referral, Ridership, and Financial Tracking system for transit system staff.  A training session was held in four of the five New Mexico Human Services Department regions.  Each transit agency sent two representatives, who returned to their organizations and trained other personnel.

· Train-the-trainer programs not only train staff to work with new ITS technologies, but they can also alleviate staff concerns about organizational change.  For example, in Indianapolis, deputies who participated in the mobile data terminal pilot project were able to train their fellow deputies on the equipment, thereby contributing to the system's acceptance and effective use.
· The training of San Antonio firefighters and emergency medical technicians on new ITS equipment occurred through a phased program in which small groups are selected and trained and, in turn, trained others.  This system worked well for the San Antonio Fire Department because the units are geographically dispersed.  Fire department management preferred to conduct in-house training, as outside trainers lacked familiarity with personnel concerns and with San Antonio Fire Department procedures.

Provide training to maintenance crews before introducing a maintenance decision support system.   In order to achieve the full benefits of a maintenance decision support system (MDSS), the users need to fully understand how it works, how to interpret the information it offers, and how best to apply it in support of decision making.  Training needs to occur before the tool is even introduced.  DOTs need to build support for the tool by exerting strong leadership in support of the tool and by providing training to maintenance crews prior to the introduction to MDSS (as well as ongoing support while the MDSS is being used).  DOTs should expect that it will take time for their management and crews to adopt and accept an MDSS into their standard operations.  By addressing potential institutional barriers at the outset, DOTs will enable their maintenance crews to more effectively use an MDSS, and realize its benefits of increased safety, mobility and productivity.
Insight: Techniques to effectively implement task-transfer activities

The following are techniques that can be used to effectively implement task-transfer activities.

· Create rules or guidelines for transferring a task from one operator to another operator. 

· Clearly document an operator's responsibilities and priorities when workload approaches or surpasses a peak level. 

· Provide rules or guidance on which tasks are more critical and which tasks can remain incomplete. 

· Ensure that the TMC system supports task-transfer.

· The MDSS deployed by MaineDOT offered the DOT and the Scarborough crew a useful winter storm planning tool that supplemented other resources in some important ways. First, the MDSS added capabilities that they previously did not have from its other tools including pavement temperature forecast trends, bridge and pavement frost forecasts, and a tool that could provide pavement treatment recommendations based on an analysis of multiple weather parameters.  Second, the MDSS offered an integrated platform for the display and analysis of National Weather Service forecasts in a user-friendly geographical information system format.  MaineDOT found its experience overall with the MDSS to be a beneficial one. However, an evaluation found that institutional issues hampered effective utilization of the tool.  

· Once an MDSS is adopted, the MDSS vendor can offer active support to the maintenance crew that is using the tool to explain its capabilities, answer questions that arise, and suggest effective ways to take best advantage of its capabilities.  The more active the relationship between the vendor and the state DOT users, the more effective the MDSS will be in supporting the DOT's maintenance operations.  In Maine, the MDSS vendor worked closely with the DOT, offering MaineDOT the services of its meteorological staff and encouraging the Scarborough crew to call before every storm event to obtain further guidance and interpretation of the forecasts being provided. 
· An MDSS is a very different and more complex technology compared with many of the systems used throughout Maine and other states.  Maintenance personnel who are uncomfortable with computers and related technologies may be resistant to work with an MDSS initially.  MaineDOT selected the Scarborough crew for an evaluation project based in part on its enthusiasm and willingness to work with the MDSS throughout the winter season.  If more progressive crews adopt MDSS initially, they can serve as an example to other crews, and can also provide training to other crews.

· It is important to develop and maintain an ongoing training program in order to provide well-trained staff for maintaining and operating systems.  This will help ensure that staff can perform the maintenance and operations duties to which they have been assigned.  California's plan for the Los Angeles area identifies training requirements for staff.  Florida also recommends that a training program be developed and maintained.

Implement cross-training mechanisms to allow task-transfer to handle variable loads of staffing needs.  Cross training enables employees in different positions to offer assistance during peak workload conditions.  For example, a manager may provide assistance to an operator on duty during an off-peak period if there is a major incident. An operator trained in handling the dynamic message sign system may also receive cross training in special event management to offer assistance during infrequent peaks in workload.  One approach to ensuring task-transfer is to standardize the capabilities and interfaces of the equipment such as operation consoles.  Another approach is to provide cross training for different positions.

· In Cincinnati, ARTIMIS provides incident, congestion, and freeway management information for the Cincinnati-Northern Kentucky Region.  The project staff began to provide training to Cincinnati Police Academy cadets on the services that ARTIMIS can provide to the academy to improve officers' experiences while on highway patrol duty.  The early exposure of the cadets to the existing partnerships served to strengthen the strong bond between public safety officials and transportation professionals in the greater Cincinnati area.

Human Resources – Conclusions 

The human resource needs for ITS projects vary significantly from those of the traditional transportation engineering projects of facility construction and operations.  Several best practices have been shown to be particularly helpful in ITS projects, including involving staff in the planning, design, and deployment process; developing a process for successful hiring and retention; and providing comprehensive initial and ongoing training.
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