
 
444 N Capitol St. NW - Suite 226, Washington, DC  20001 

202-624- 5478 • www.transportationops.org 
 

Transportation System Management & Operations (TSM&O) Workforce Development 

White Paper No 3: Recruitment, Retention and Career Development1 

 

Introduction 

This is the third of three White Papers prepared for the NOCoE Workforce Development Summit on June 22-23, 

2016. The first paper provides general background and context regarding TSM&O as a program activity and 

TSM&O staffing within transportation agencies and the private sector.  The second paper addresses the needed 

staff competencies and related education and training. This third White Paper focuses on TSM&O workforce 

recruitment, retention and professional career development. 

While there is little formal analysis of these areas as related specifically to TSM&O, the dialogue within the state 

DOT TSM&O community (through CMM workshops, Regional Operations Forums, the Operations Academy 

and the National Operations Center of Excellence) – as well as reflected in the NCHRP 20-77 and SR 693 reports 

-  has indicated a range of challenges. 

 

The Relationship of Education and Training to Recruitment, Retention and Career Development 

Difficulty in developing an appropriate TSM&O workforce has often been related to the absence of appropriate 

education and training resources.  However, White Paper No 2 indicates that, while potential recruits – internal 

and external – may not come trained with the desirable TSM&O-specific KSAs, there is a wide range of 

education and training resources available today.  The challenge to TSM&O workforce development, therefore, 

may not lie principally in education and training gaps. Rather: agency staff, management and HR are not fully 

aware of how to define, access or support training at the level needed to inform recruitment, support retention or 

structure career development. The principal barriers to efficient workforce development, therefore, appear to 

result not from gaps in training and education – but from current recruiting, retention and career development 

practices that have not yet been developed – given the relatively low level of recruitment.   

 

Recent Survey 

In May of this year, an informal survey was conducted of the AASHTO TSM&O Subcommittee members and 

Operations Academy graduates regarding TSM&O recruitment and retention.   The responding agencies (34) 

indicated that the highest ranked issue in workforce development overall were lack of existing training vs 

emerging needs and the lack of a clear career path development for TSMO.  Other key findings include: 

 Most agencies have retained a level staffing or increased slightly, perhaps reflecting continuing overall 

state DOT staffing restrictions.   

 While about one-half of new hires are CEs, the trends suggest some movement away from a dominant CE 

focus.  

 Most states appear to be having some difficulty filling key technical positions –especially in systems 

engineering, IT and ITS device maintenance –and approximately half were significantly dependent on 

consultants  

 About one-half of responses indicated that new hires were generally knowledgeable in one or more 

specific TSMO topic areas (e.g., traffic signals) with the other half with little knowledge.  None indicated 

that their new hires were TSM&O savvy.   

 Difficulties in recruitment related to salary competition and/or lack of required skills/certifications 

                                                           
1 This White Paper has been prepared by Steve Lockwood and Gary Euler on behalf of the National Operations Center of 

Excellence 
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Recruitment Context 

The challenges to recruiting an appropriate 21st Century transportation workforce is increasingly a subject of 

discussion – both within agencies and between transportation agencies and the education and training 

establishment. Many of the general challenges faced by the transportation industry at large are also characteristic 

of the TSM&O workforce development. However, the unique characteristics of TSM&O – as noted in White 

Papers Nos. 1 and 2 provides additional special challenges. These include:  

 The TSM&O Employee Value Proposition -- The civil engineering profession has long-since articulated 

the features of its appeal as a career. TSM&O and its providers need their own “branding” – including a 

vision, business case, contribution of career to social objectives, relationship to new technology and work 

environment opportunities.  An emerging opportunity for potential recruits– especially for those with 

strong systems, IT and EE backgrounds – is a range of new career opportunities in private industry related 

to automated and connected vehicles and new ride-hailing/sharing services. 

 Position and Qualifications Specifications --As noted in White Papers No 1 and 2, TSM&O is a new and 

not yet formalized program area, and brings high tech and multidisciplinary KSA needs.  Organizations 

are in flux. The needed position/function competencies have not been systematically reviewed and 

discussed by stakeholders.  The relevant related generic position descriptions and job qualifications 

needed for recruiting and promotion have not been developed – or internalized into agency position-

specific recruiting practices.  

 Recruitment Targets of Opportunity – TSM&O is not yet a formal program in most agencies and the 

consequent limited visibility and small demand is such that the pre-employment recruit cadre -- and even 

potential internal transfers -- are unaware of TSM&O as an emerging discipline and career possibility.  

Transportation agencies have historically looked to graduate civil engineering and transportation planning 

and policy students as potential recruits, including programs that sometimes offer internships or other 

work experience opportunities. While strong agency-university relationships often exist, they are typically 

channeled into conventional domain subjects.  For non-professional staff, some agencies and private 

sector entities have had success in recruiting from non-traditional sources including military out-

placement and “industry transplants” from the rail and aviation industries. 

 Traditional Recruitment Process -- Existing recruitment processes are designed around the traditional 

civil engineering focus of the agencies. To date, the limited recruiting demand for TSM&O staff has not 

been sufficiently urgent or large to inspire changes in established agency-wide practices regarding 

outreach, qualification requirements, interviews and examinations. In some cases, cumbersome 

conventional hiring practices (e.g., entrance exams, advertising media limitations, lengthy review and 

civil service requirements) make it difficult to compete with nimbler organizations, especially for talented 

potential new hires.   

 Credential Requirements – In some public agencies, entry level positions and/or upward mobility – even 

within the TSM&O arena -- may require professional licensing –even though this background may not be 

pertinent either to the entry position or career development. Several of the more effective TSM&O middle 

managers come out of non-engineering and non-transportation backgrounds. 

 Recruitment “Sweeteners” Given the type of multidisciplinary background and range of skills needed for 

effective TSM&O managers and technical specialists, agencies find themselves in competition with other 

industries that may offer more attractive salaries, more exciting career opportunities and preferential 

conditions of employment – with the ability to offer competitive pay packages.  This is especially true for 

technical specialists (systems engineering, IT, EE, etc.), for whom there is a wider range of career choices 

in other industries where these disciplines are well-recognized. 

 Appeal to Demographics – the sources of job satisfaction historically important to recruitment (and 

retention) for baby boomers – meaningful focus, job security, minimal relocation, steady promotion and 

raises, attractive benefits – are said to be of less appeal to the millennial and Gen X cadre -- who are said 

to have low company loyalty and value portable careers with significant life-work balance, -- and, being 

cyber literate, are accustomed to extensive and ongoing external connections (see attached exhibit). Entry 

level salaries - rather than total compensation –is said to be of greater importance to the millennial 
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generation workforce.   At the same time, developing a more diverse workforce – women, minorities – is 

also essential –and they may not be progressing through traditional professional pipelines that are visible 

to transportation agencies. 

 Anticipating Needed KSAs – Given the rate of change in the TSM&O related technology areas, staff 

technical obsolescence has been noted and highlights the importance (for long-term staff-development) of 

a recruitment strategy that incorporates tracking current trends in new technology, as well as in changing 

public sector program focus and in private sector initiatives -- to insure agency competency in emerging 

areas, such as IT, big data management, advanced communications, connected vehicles, etc. 

 

Retention 

Given the small numbers involved and newness of most TSM&O workforce, there appears to have been less 

formal attention to the retention challenges. Nevertheless, the continuing retirement of baby boomers (in their 

fifties) has presented a dilemma --as does the challenge of retaining star performers. These challenges include:  

 Leverage for Procedural Change –TSM&O middle managers appear to have difficulty in obtaining 

the priority, status, leverage and authority within their organizations needed to make changes in 

recruiting practices (internal or external) tailored to TSM&O that are, in effect, exceptions to 

standardized legacy procedures - especially as TSM&O units are small and often subpart of larger 

units which themselves may have a non-TSM&O mission. 

 Formal position mentoring, and succession planning -- Given the importance of on-the; job training 

(as noted in White Paper No. 2) -- especially in face of retirement of experienced staff –and/or in 

positions with specialized technical responsibilities – planning for staff evolution is important.  Some 

anecdotes refer to civil service or union constraints as areas of concern.  

 Perceived Lack of Attractive Career Paths (see Career Development below) -- Given the relative 

newness of TSM&O as a job specialty, there are few examples of staff moving towards higher level 

positions in an organization (both within and external to TSM&O). There appears to be some concern 

that barriers exist to vertical or lateral moves by staff that may not have traditional engineering 

credentials.   

 Flexibility in reassignment and job-sharing – Given staff shortfalls and internal recruiting from other 

disciplines, the ability to shift and share responsibilities is important both to effective staff utilization 

and to inter-staff relationships. However, this flexibility may require explicit provisions in job 

descriptions and duty specifications 

 Turnover from the Public to the Private Sector – TSM&O units – especially in many state DOTs-- 

make extensive use of private consultants via “insourcing” or “outsourcing”. Public and private staff 

co-workers are well-aware of the comparative conditions of employment.  Movement by senior staff 

from the public to the private sector often involves significant increases in compensation (and 

“double dipping”) given the value of DOT exposure and knowledge to a private or authority. This 

movement from sector to sector may be beneficial to TSM&O given the advantage of changes in 

perspective.  For middle managers, however, there are significant constraints based on the potentially 

attractive public sector benefits package – combined with the lack of portability of benefits – even 

though this back and forth movement may offer career advantages. 

 Defined Performance and Review Process – Although not specific to TSM&O, public agency 

performance assessment processes often do not afford the flexibility in compensation practices 

needed to retain reward star performers or the special expertise essential to effective TSM&O. Pay for 

performance programs – even at modest levels appears only moderately effective. 

 Support for Needed TSM&O Training – Many transportation agencies have well defined “engineer in 

training” programs for graduate civil engineers leading to PE credentialing. These programs include 

both rotational and specialty assignments, training courses and examination. A few state DOTs have 

additional leadership training programs. Maryland DOT’s Leadership Program includes: 

o 8 weeks of professional development covering the basics 
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o 8 weeks for team leaders (4 hours per week) covering project management and transitioning to 

supervisory positions 

o 8 weeks for Executive Leaders including a Meyers Briggs assessment. 

o 2 year of an advanced leadership program for the “real stars”, including a project assignment and 

rigorous assessment and interview panel.  

Several states also have ADKAR (awareness, desire, knowledge, ability, reinforcement) change 

management training.  Within the TSM&O arena to date, however, there have been limited efforts on 

the part of agency management to identify/define the appropriate training curricula for various 

function/position combinations (as per White Paper No 2) due in part to absence of position 

descriptions. Given that substantial training resources exist (see White Paper No. 2), the issue may be 

more about the lack of focus on the part of HR and Training staff who rarely have significant 

TSM&O backgrounds and may not be aware of the range of available education and training material.  

And, of course, the competition for funds with legacy program areas – and training commitments 

made as part of the recruiting process. 

 Support for maintenance of professional expertise – TSM&O staff is likely to have a special interest 

in technology and new applications and services.  The ability to --and support for --maintaining 

contact with the state of the practice through conferences, webinars and professional association 

involvement appears to be a significant component of job satisfaction. 

 Capacity to Retain Retiring Experts on a Part-time Basis – While private sector entities can develop 

part-time or retainer relationships with semi-retired professionals, public agencies often have strict 

limitations on part time or retainer relationships with retired staff– which often provides incentives 

for these individuals to seek such opportunities in the private sector.   

 

Career Development 

As in the case of recruitment and retention, career development to support the most satisfied and effective 

workforce is a challenge faced by employers across the full range of the transportation workforce (including 

consultants).  In the traditional engineering domain, larger transportation agencies usually offer specific career 

development opportunities –such as those noted under Retention above.  As a new area, TSM&O lacks the same 

program focus and similar opportunities. Key challenges include: 

 Recognition of TSM&O as a professional discipline – TSM&O has not yet obtained the formal status 

of a distinct “discipline” – as reflected in education tracks and position descriptions – whether as a 

sub-discipline of civil engineering (like traffic engineering) or as a broad interdisciplinary specialty.  

 Establishment of Clear Career Tracks – A long-term commitment to TSM&O as a career focus – to 

both new and existing staff -- would be enhanced by clear career tracks and visible precedents and 

reinforced by flexibility for attractive assignment responsibilities, institutionalized mentoring, 

rotational assignments and cross-training opportunities. “Career mapping” –as has been conducted for 

other disciplines – has not yet occurred for TSM&O – although several state DOT are beginning 

 Formal succession planning – As noted under Retention above, both the agency and the individual 

professional are hampered by lack of formal succession planning as part of career tracking. This is 

equally true for both professionals and non-professionals.  Some DOT partners – such as those 

providing TMC management and staffing - have formal programs for advancing staff from floor to 

floor manager with specific leadership training regimes – that may serve as a model in other areas. 

 Clear Advancement with Pay Related to Performance – Although most organizations have 

implemented systems that tie pay increases to performance, the incentives provided by such 

compensation increases is often minimal and actual performance ratings often do not distinguish star 

performers.  The connection between exceptional performance and advancement opportunities can be 

unclear due to agency civil service competitive requirements and decision processes. 

 Employer Support for Competency Maintenance –In special technical areas of TSM&O practice, 

professional development resources and programs – such as training, professional participation and 
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meeting attendance are constrained light of limited training and staff workloads reducing the 

attractiveness of such positions – especially for younger staff. 

 National exposure – Few agencies support wide involvement of any but the senior staff in national 

professional activities – which can be key to maintaining contact with the rapidly evolving state-of-

the practice in a new area such as TSM&O.  Some of the most active professionals in TSM&O in 

both the public and private sector struggle for opportunities –and often utilize their own personal time 

and resources – given lack of travel budgets and heavy workloads.  The outreach of the NOCoE, the 

material and programs of the Operations Academy List serve and participation in the Regional 

Operations Forums touch only a small proportion of TSM&O staff. 

 Professional development resource availability --Lack of systematic effort on the part of agency 

management to identify/define the appropriate curricula (individual courses) for TSM&O career 

advancement, in part due to the absence of defined position descriptions and qualifications for career 

path assignments.  In addition, agency training officers -- preoccupied with training mainstream staff 

– have limited knowledge of TSM&O specific resources. 

 Strong public-agency/university/industry professional interchange – Several public agency TSM&O 

programs benefit from close ties with a local university which they support -- in return for research, 

consulting support and training – providing challenging career opportunities. National associations – 

and their state and regional chapters - also provide venues where public and private sector workforce 

can mingle –outside the arm’s-length business relationships.  
 

CHARACTERISTIC 

 WORKFORCE GENERATION 

Baby boomers: 

1946-1964 

Gen x 

1965-1980 

Millennials 

1981-2000 

Work attitude 

 Workaholic 

 Personal 

fulfillments 

 Question 

authority 

 Desire structure 

 Job is contract 

 Question authority 

 Multitasking 

 Entrepreneurial 

 Self-confident  

 Relaxed workplace  

Career orientation 

 Stable 

 Long-term 

commitment 

 Value credential 

 Stable 

 Compensation-

oriented 

 Value expertise  

 Personal fulfilment 

 Meaningful work 

 Want to be stretched 

 Skeptical about public sector 

Collaboration/ 

cooperation 

 Consensus –

based  

 Meeting-driven 

 Collaborative 

 Team player 

 Participatory/teams oriented 

 anti -hierarchy 

Recognition 

reward 

 Compensation 

 title 

 Compensation 

 title 

 Continuous feedback 

 Career development 

Work-life balance 
 work  balance  Balance and flexibility 

 Life-style orientation 

Communications/it 

 Memo  In person  Maximum (networked) 

 Voice mail/Email 

 Social networks 

 


