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Preface and Acknowledgments 

^ I < he topic for the conference was first suggested 
I by the Task Force on Intermodal Transportation 

-1. of the Transportation Research Board (TRB). A 
white paper on this topic entitled "Educational Issues in 
Fostering a New Perspective on Intermodal Transporta­
tion" was prepared and became the basis for the general 
topics discussed at the conference. 

This conference was the fifth in a continuing series 
of conferences and workshops on intermodalism that 
have been organized by TRB since the passage of the 
Intermodal Surface Transportation Efficiency Act of 
1991 (ISTEA). The first of these was a conference held 
in Irvine, California, in 1992: ISTEA and Intermodal 
Planning: Concept, Practice, and Vision. The second 
and third events were held concurrently in New 
Orleans, Louisiana, in December 1994: the National 
Conference on Intermodalism: Making the Case, Mak­
ing It Happen and the Intermodal Freight Terminal of 
the Future Conference. The fourth event, the National 
Conference on Setting an Intermodal Transportation 
Research Framework, was held in Washington, D.C, 
in March 1996. 

In June 1996, the Federal Highway Administration 
(FHWA) formally requested that TRB organize the Na­
tional Conference on Intermodal Transportation Educa­
tion and Training. In September 1996, the National Re­
search Council appointed a steering committee, chaired 
by Michael D. Meyer of the Georgia Institute of Tech­
nology, to plan and conduct the conference. The steering 
committee recommended a conference format, outlined 
specific topics, and selected speakers. Several committee 
members took an active role in the conference program. 

The objective of the conference was to examine edu­
cational and training needs related to all aspects of in­
termodal transportation: technology, advanced logistics, 
information systems, planning, and management. Over 
a 3-day period, participants reviewed existing and de­
veloping transportation education programs across all 
disciplines and examined the roles of educational insti­
tutions, private industry, and government in setting an 
agenda for meeting intermodal transportation education 
and training needs. 

The goal of the conference was to formulate ideas to 
expand and improve transportation education and train­
ing and, in the words of Secretary of Transportation Rod­
ney E. Slater, "To build partnerships to ensure that the 
nation has a skilled and educated transportation work­
force prepared for the technologically challenging jobs of 
the 21st century." 

The formal program opened with welcoming remarks 
from Bruce Alberts, President of the National Academy of 
Sciences and Chairman of the National Research Council, 
and Gloria Jeff, Acting Administrator of FHWA, followed 
by the charge to the conference by Michael D. Meyer, 
Chairman of the conference steering committee. The key­
note address was delivered by Robert D. Krebs, Chairman, 
President, and Chief Executive Officer of the Burlington 
Northern and Santa Fe Railway Company and former 
Chairman of the National Commission on Intermodal 
Transportation. Conference sessions included panel dis­
cussions, case study presentations, and status reports, as 
well as breakout discussion groups on specific topic areas. 

An important component of the conference was the 
exhibits and demonstrations, which highlighted a broad 
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range of educational and training options: degree pro­
grams, continuing education and certification programs, 
on-the-job training, mentoring and internship programs, 
distance learning, and special skills training. A pre-
conference dinner was held on Sunday evening, at 
which Mortimer L. Downey, Deputy Secretary, U.S. 
Department of Transportation, was the guest speaker. 
Mr. Downey also made presentations to the winners of a 
student essay contest conducted as part of the confer­
ence. Ana Martinez and Maalik Russell, both of whom 
presented their winning essays at the dinner. 

The student essay contest was conducted as a means 
of showcasing one of the innovative transportation edu­
cation programs, which has been implemented at the 
high school and junior college level in the Los Angeles 
area. The contest, sponsored by TRB with the support of 
FHWA and the Los Angeles County Metropolitan Trans­
portation Authority (MTA), was open to high school 
seniors participating in the Transportation Careers Acad­
emy Program (TCAP) in the greater Los Angeles area. 
The essay topic, selected by the student, reflected what he 
or she had gained from participation in TCAP and how 
it would be applied to future career goals. Essays were 
initially reviewed by TCAP faculty, and the final selection 
was made after review by representatives of the confer­
ence steering committee, FHWA, and TRB. 

Special thanks are extended to the following individuals 
and groups for their contributions to the conference: 

• Michael D. Meyer, Georgia Institute of Technology, 
for serving as master of ceremonies throughout the con­
ference and as moderator for case study and status re­
port sessions, as well as the opening and closing sessions; 
Dr. Meyer also drafted the Chairman's Summary and 
was among those who reviewed the student essays; 

• Robert D. Krebs, Burlington Northern and Santa 
Fe Railway Company, for delivering the keynote ad­
dress, which set the stage for the remainder of the 
conference; 

• Aaron Gellman, Northwestern University; Robert 
Martinez, Secretary of Transportation for the Common­
wealth of Virginia; Jeff Crowe, Landstar System, Inc.; 
and Richard Simonetta, Metropolitan Atlanta Regional 
Transportation Authority, for providing responses to the 
keynote address; 

• Charles Raymond, Sea-Land Services; Mark Bon-
atucci, Lockheed-Martin Corporation; Naomi Night­
ingale, Los Angeles County MTA; and Belle Cole, PMR 
Group, for presenting demand-side case studies; 

• Glenda Tate, Office of Human Resource Manage­
ment, U.S. Department of Transportation, for moderat­
ing the panel discussion Perspectives on Transportation 
Workforce 2000; 

• Evelyn Thomchick, Pennsylvania State Univer­
sity; Louis Pignataro, New Jersey Institute of Tech­
nology, and Lester A. Hoel, University of Virginia; 
E. Cameron Williams, University/College of Charleston; 
Dennis Gay, Sea-Land Services; Jon Helmick and Ger-
hardt Muller, U.S. Merchant Marine Academy; Linda 
Dahlen and Emeric Pratt, Minnesota Department of 
Transportation; and Hattie Brown, FHWA, for prepar­
ing and presenting supply side status reports on cur­
rent intermodal transportation education and training 
programs; 

• Shirley McCall, coordinator of the TransTech 
Academy Program at Cardozo Senior High School for 
moderating the panel discussion Internship and Mentor­
ing Programs; 

• Tay Yoshitani, Maryland Port Administration; 
Joni Casey, Intermodal Association of North America; 
Lawrence Dahms, Metropolitan Transportation Com­
mission; William R. Lucas, Military Traffic Manage­
ment Command; Edward Wytkind, Transportation 
Trades Department of the AFL-CIO; and Lana Batts, 
Truckload Carriers Association, for providing the Firing 
Line Panel response to conference recommendations; 

• Mortimer L. Downey, Deputy Secretary of the U.S. 
Department of Transportation, for serving as dinner 
speaker; 

• Kelley S. Coyner, Acting Administrator of the 
Research and Special Programs Administration, U.S. 
Department of Transportation, and Terry L. Priest, Coors 
Brewing Company, for serving as luncheon speakers; 

• Institutions, agencies, and individuals who put to­
gether and presented poster displays, exhibits, and 
demonstrations on existing programs and initiatives (see 
Appendix B in these proceedings); 

• Individuals from the public and private sectors and 
academia for participating in the transportation work­
force and internship-mentoring panels and for serving as 
facilitators and rapporteurs for the breakout discussion 
groups; and 

• Faculty, administrators, and students from the Los 
Angeles County TCAP who participated in the student 
essay effort—in particular, essay winners Ana Martinez 
and Maalik Russell, whose presentations and presence 
at the conference demonstrated the character and qual­
ity of the future transportation workforce. 
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Chairman's Summary 

Michael D. Meyer, Georgia Institute of Technology 

Transportation is far from the mainstream for most peo­
ple, yet there is no element of our day-to-day lives that 
has a more pervasive effect on us. We need a transporta­
tion vision, especially an intermodal transportation vi­
sion, that gets the public thinking and talking about the 
importance of transportation and about participating in 
transportation policy and in the industry itself. 

—Robert D. Krebs 

^ I ^ he conference began with a keynote speech by 
I Robert D. Krebs, Chairman, President, and 

A. Chief Executive Officer of the Burlington North­
ern and Santa Fe Railway Company. Krebs stated that 
we are still in the early stages of a transition to a truly 
intermodal transportation system. Progress has occurred 
in freight transportation, but it has been much slower in 
the public transportation sector. This difference is par­
tially explained by a strong market-driven process in the 
freight sector that demands intermodal transportation 
services, whereas the impetus for such services has yet to 
be defined in the passenger sector. As Krebs noted, " I f 
we're going to adopt a true intermodal perspective, we 
need more time, more effort, and especially more educa­
tion." Other key points in Krebs's presentation included 
the following: 

• Many transportation officials do not come from 
transportation degree programs, which should be re­
flected in education and training programs for the 
profession. 

• Core business curricula should include logistics 
and intermodal transportation courses as well as those 
in marketing, accounting, and finance. 

• New applications for transportation and inter-
modalism do not come from a textbook; they come from 
real-life experiences. Therefore, we need to educate the 
educator. 

• Private companies need to support transportation 
education by providing financial support, contributing 
teachers, and participating in courses. 

• More research is needed on intermodalism, and 
these research results need to be incorporated into edu­
cation and training. 

Many of these ideas received further attention during 
the conference. There was general agreement that al­
though some progress in intermodalism has occurred in 
the freight sector, this progress has not been at the levels 
expected when the Intermodal Surface Transportation 
Efficiency Act of 1991 (ISTEA) was passed. There was 
also a sense that education and training were key ele­
ments in a strategy to enhance the nation's intermodal 
transportation system. 

K E Y C O N C E P T S 

Several important concepts emerged from the confer­
ence discussion, especially during the early sessions, 
which focused on understanding the needs and desires of 
transportation providers. These concepts served as basic 
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points of departure for the discussions that occurred 
later in the conference. 

Vision 

There was a general sense that an intermodal trans­
portation vision has not been effectively articulated and 
conveyed to the general public or to the transportation 
profession. Generally, this vision means understanding 
the important relationship between transportation and 
the functioning of society as we know it. More specifi­
cally, it means adopting a supply chain perspective on 
the movement of people and goods. There is clearly an 
important role for education and training in disseminat­
ing such a vision. 

Private- and Public-Sector Involvement 

Conference presenters and participants spent consider­
able time exploring the necessary involvement of gov­
ernment and industry in education and training. Words 
such as "dialogue," "partnerships," and "collabora­
tion" were used to describe potential interaction. As 
noted by Krebs, with agreement by conference par­
ticipants, agencies and companies have a huge stake in 
educating and training their workforce. An educated 
workforce is the future of these organizations. 

Role of Curriculum in Management Training 

Many of the conference participants did not have a for­
mal education in transportation or logistics. Although a 
good exposure to transportation in a university program 
is worthwhile, it often takes more than this to be suc­
cessful in the profession. Therefore, training and con­
tinuing education are important in producing and 
maintaining a skilled workforce. Lifelong learning sug­
gests that knowledge and skill needs over the career of 
transportation employees should be important concerns 
for managers. 

Systems Perspective 

Although a systems perspective for transportation has 
been the thrust of many transportation policies and ed­
ucational programs, conference participants believed 
that this perspective still has not taken hold. Organiza­
tions, as well as individuals within these organizations 
responsible for transportation, do not often see the big 
picture—transportation needs from origin to destina­
tion, the entire supply chain, and important linkages to 

the way society functions. Along similar lines, a systems 
perspective suggests that transportation providers need 
to understand the cost drivers that relate to service pro­
vision (and how costs can thus be reduced), as well as 
the factors that influence the demand for passenger and 
freight travel. 

Management of Technology and Innovation 

One of the important characteristics of intermodal 
transportation, and of the market context within which 
it is offered, is the high rate of technological innovation. 
A serious challenge for the industry and for educators 
and trainers is how to prepare people to manage tech­
nology and to understand the impact of technology on 
organizations, especially mid- to low-level employees, 
who are often the first to use such technology. How can 
organizations develop a culture in which innovation is 
embraced and people are willing to take the risks associ­
ated with innovation? 

D E S I R E D SKILLS A N D K N O W L E D G E 

In the first part of the conference, the focus was on the 
skills and knowledge desired by transportation organi­
zations. Not surprisingly, conference participants noted 
that such skills and knowledge will vary significantly by 
job type. However, educators and trainers need to un­
derstand what skills are necessary before they develop 
an education and training program aimed at preparing 
a transportation workforce. Several illustrations of this 
linkage between desired skills and the programs de­
signed to provide these skills were presented at the 
conference, for example, truck driver certification and 
signal technician certification. In addition, it was recog­
nized that people learn in different ways and that the 
most effective way to educate or train individuals will 
likely vary from one context to the next. There is a need 
to evaluate different education and training models to 
determine which ones work best in which contexts. 

Conference participants identified a set of competen­
cies or skills that could apply to any level or position as 
well as to any field in transportation. These "core com­
petencies" included the following: 

• Technical competence: No matter what the task, 
individuals must be technically competent to perform it 
successfully. 

• Teamwork: Being able to work effectively as a team 
is becoming one of the most critical characteristics of 
today's workforce. 

• Role of measurement: Implied by measurement is 
any level of mathematical reasoning, from basic math-
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ematical skills to the development of mathematical 
models. 

• Communications: One of the important needs, and 
a real challenge to educators, is developing student skills 
in technical communications. 

• Critical thinking: Referred to by some as "problem-
solving," in essence this skill involves the ability to fig­
ure out the logical path from an existing status to a de­
sired one. 

tics, geographic considerations, supply chain manage­
ment, government role, delivery distribution, trans­
portation and logistics strategy, and management of 
change and innovation. Many of the companies repre­
sented at the conference manage global operations, and 
they strongly believe that employees of the future will 
need to understand their company's place in the global 
market. 

As noted earlier, these core competencies are generic 
in the sense that they could be applied to any type of 
position. Conference participants also identified higher-
level skills and knowledge that were appropriate for 
those involved with intermodal transportation: 

• Customer orientation: Given the market context 
for intermodal transportation, the transportation work­
force must understand customer desires and needs. 

• Systems perspective: As noted earlier, intermodal 
transportation requires a systems perspective in the 
planning, operations, and management of services and 
facilities. 

• Economics and forecasting: A basic understanding 
of how economies operate and how transportation fits 
into this economic context is needed. 

• Data, modeling, and information systems: In a 
complex world, transportation officials need to under­
stand how to use data in a decision support context, 
which could include developing models and information 
systems. 

• Basic research understanding: This skill includes 
developing a research design, conducting experiments, 
and drawing conclusions. 

As an example of how different levels of competency 
can relate to different levels of education, one conference 
group developed illustrative programs at different levels 
of entry for those interested in intelligent transportation 
systems (ITS). For example, two-year programs should 
include computer-assisted drafting and design (CADD), 
computer programming, electronics, quality control, 
and traffic control systems. Undergraduate programs 
should include a broad understanding of other engi­
neering disciplines, crosscutting skills such as those in 
communications and business, and problem solution. 
Graduate programs should include broad knowledge of 
a major field and a subspecialty, computer tools, ITS and 
management information systems (MIS), and related 
multidisciplinary courses. 

Conference participants also suggested that an in­
creasingly important characteristic of intermodal trans­
portation is understanding transportation service provi­
sion in an international context, which encompasses the 
following areas: economics, transportation characteris-

F l N D I N G S AND C O N C L U S I O N S 

The conference findings and conclusions fall into three 
major areas: education and training pedagogy, industry-
government and education-training partnerships, and 
policy and program initiatives. 

Education and Training Pedagogy 

M.B.A. Programs 

Logistics and intermodal transportation courses should 
be incorporated into core M.B.A. programs. Many con­
ference participants representing private transportation 
companies strongly believe that M.B.A. programs do 
not expose students sufficiendy to transportation and 
logistics issues. Logistics curricula are often found, but 
the broader context of the transportation industry and 
service issues is often not present. 

Core Competencies 

Core competencies should be defined by academia and 
stakeholders for all levels of entry into the workforce. 
The concept of core competencies was viewed by many 
as a key point of departure for education and training 
programs. These core competencies should be developed 
jointly by all major stakeholders and constituencies and 
should provide input for program development. 

Collaborative Work Projects in Education 

Effective teamwork on projects is a key educational and 
training objective. Universities and training programs 
should actively seek opportunities to involve govern­
ment and industrial partners in developing projects that 
not only benefit the organization but also provide im­
portant educational exposure for students. 

Case Studies on Systems Perspective 

Adopting a systems perspective in transportation 
courses is an important pedagogical strategy. Inherent 
in this approach, however, is the need to illustrate the 
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systems perspective through case studies. Conference 
participants believed that intermodal transportation 
case studies that show the systems nature of intermodal 
service provision should be developed and shared 
among education and training institutions. 

Improved Communications 

The ability to communicate on paper and in group 
presentations is a critical skill for all transportation 
professionals, as has been noted by many different 
groups and is well known in the transportation educa­
tion community. Placing greater emphasis on effective 
communications skills should be an important goal of 
education and training programs. 

Alternative Learning Methods 

Many conference participants noted that the traditional 
teaching-training model that features an instructor in 
front of a class might no longer be appropriate for 
today's world. There was a strong belief that the U.S. 
Department of Transportation (DOT) and other orga­
nizations interested in transportation education and 
training should assess the effectiveness of alternative 
learning methods, which could include, but not be lim­
ited to, use of the Internet, internal organizational 
networks, distance learning, virtual university, and self-
learning. 

Student Interns 

One of the most effective learning mechanisms is to 
have students experience firsthand the environment 
within which they will eventually work. Student intern­
ships provide a unique opportunity to do this. In setting 
up the internship, both the educational institution and 
the company or agency must agree to the terms of in­
ternship, for example, what activities count toward 
academic credit. 

Professional Sabbaticals 

It is also important to provide opportunities for trans­
portation professionals to experience advanced educa­
tional experiences. Not only will this help the individual 
professional, but it will also provide useful input to the 
educational institution. 

Job Rotation 

One means of providing training opportunities within 
an organization is to rotate new employees among 
different functional units. This rotation provides new 
employees with opportunities to better understand the 
workings of the organization and to become more sensi­
tive to the system within which the employee will oper­
ate during his or her career. 

Industry-Government and Education-Training 
Partnerships 

Conference participants identified many ideas for devel­
oping partnerships between industry and governmental 
agencies and education and training programs. No spe­
cific recommendations were made about which group 
should take the lead in establishing these types of inter­
actions because their implementation would clearly de­
pend on individual circumstances. In some cases, the ed­
ucation and training program might take the initiative, 
whereas in others, industry or government might take 
the first step. The sense of the conference was that each 
of the following approaches have merit and should be 
pursued when the opportunity arises. 

Education of the Educator 

Opportunities should be provided for those teaching to 
experience the practical world of transportation so that 
this experience can be incorporated into the classroom. 
These opportunities might range from hiring a teacher 
for a limited duration to establishing professional rela­
tionships between individual teachers and companies. 

Team Teaching 

The concept of team teaching includes courses with 
instructors from both transportation practice and the 
educational and training program. This concept is not 
new; many programs have been using this technique for 
some time. 

Advisory Boards 

Many programs have advisory boards to provide guid­
ance on overall program direction and to help secure 
funding for strategic initiatives. Several company repre­
sentatives at the conference suggested that use of advi­
sory boards would be a good way for the private sector 
to influence future employees' formal education. 

Guest Lecturers and Adjunct Professorships 

A concept similar to team teaching, adjunct professor­
ships were suggested by conference participants as a 
useful way of formally incorporating practice-oriented 
considerations into education programs. This concept 
has been used by many universities with great success. 
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Curriculum Development 

The example used to illustrate this approach was Sea-
Land Services' interaction with the U.S. Merchant 
Marine Academy in developing a curriculum that is 
directly related to the maritime industry. Not only does 
this interaction foster the exchange of ideas, but it 
could also generate financial support for innovative 
approaches to curriculum development. 

Support of Research 

Private and governmental support for transportation and 
logistics research can provide an important foundation 
for incorporating new ideas into transportation education 
and training curricula. At major universities, for example, 
research plays an important role in generating new ideas, 
which are then incorporated into the curriculum. 

Endowed Chairs 

Perhaps the most significant way in which private com­
panies can influence the direction of transportation and 
logistics research and education is by endowing faculty 
chairs. Such endowments provide resources and guid­
ance to educational institutions on the important topics 
that should be addressed by higher education. 

Monitoring and Feedback 

Education and training programs become most effective 
when there is monitoring and feedback on program ef­
fectiveness. Whether this occurs through advisory board 
membership or through formal evaluation procedures, 
this feedback loop is important. 

Policy and Program Initiatives 

Return on Investment in Training 

Support for training programs by high-level manage­
ment usually reflects an understanding of the company's 
return for investing in such programs. It is important to 
provide some level of understanding of how such a 
return could be measured and communicated to those in 
charge of investing in the organization's future. Confer­
ence participants suggested that this effort was some­
thing that DOT might undertake as part of its training 
programs. 

Effectiveness of Alternative Learning Models 

Conference participants believed strongly in the need for 
an assessment of alternative learning models. This assess­

ment could be supported by a consortium of public and 
private organizations concerned with providing the most 
effective approach toward training for their employees. 

National Transportation Skills Standards 

Several conference participants suggested that a set of 
national transportation skill standards be developed 
that could be applied throughout the United States and 
that could then become the core competencies at which 
education and training programs would be aimed. This 
idea was the most controversial of any suggested at the 
conference. Many participants were concerned about 
the loss of flexibility if a uniform set of standards were 
applied. Others thought that it would be difficult to find 
agreement on what these skills should be. There was no 
consensus on this initiative. 

National Policy for Workforce Development 

Several conference participants suggested that a national 
policy be developed linking transportation investment to 
the development of employee skills. Many other partici­
pants did not agree on the importance of this initiative. 
However, there did appear to be general agreement that 
including human resource development in the mission 
statement of transportation agencies was an important 
step in recognizing the linkage between organizational 
effectiveness and the availability of trained staff. 

Clearinghouse for Curriculum 

There was agreement that it would be very useful to 
develop a site on the World Wide Web to act as a clear­
inghouse for curriculum innovations. The Transporta­
tion Research Board could possibly take the lead in this 
development. 

Federal Support of Education, Training, 
and Research 

There is an important linkage among research, educa­
tion, and training. Most conference participants, and all 
private-sector participants, strongly suggested that fed­
eral support of intermodal transportation research, edu­
cation, and training should be a priority area for DOT. 
It needs to be recognized that through research, one can 
have a great deal of influence on the direction of the U.S. 
transportation system. Likewise, through education and 
training, future transportation professionals can become 
more sensitive to this direction. 

Follow-Up Conferences 

Most participants believed that this conference was a 
good initial step for the exchange of ideas on how to best 
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provide intermodal transportation education and train­
ing. Examples of innovative state-level training programs 
that could have excellent application elsewhere were pre­
sented. There was a clear sense that the next step was to 
have periodic meetings at which examples of good prac­
tice could be presented to the transportation community 
and examined for application elsewhere. There was 
strong support for TRB to consider cosponsoring a con­
ference on international intermodal education. 

Garrett A. Morgan Technology and 
Transportation Futures Program 

The Garrett A. Morgan program was viewed by many 
conference participants as a major initiative in providing 
incentives and support for attracting the best students to 
a career in transportation. Because the program had just 
been organized when this conference was held, support 
was for the most part voluntary and unfunded. Confer­
ence participants believed strongly that the program 
should be supported with funding from DOT and with 
support from other agencies and corporations. 

R E S P O N S E T O C O N F E R E N C E F I N D I N G S 
A N D C O N C L U S I O N S 

The steering committee and participants were honored 
to have the Firing Line Panel, which consisted of distin­
guished transportation professionals representing a 
broad spectrum of the transportation industry, present 
on the final day of the conference to respond to the pre­
liminary findings and conclusions. The panel included 
Tay Yoshitani, Maryland Port Administration; Joni 
Casey, Intermodal Association of North America; 
William R. Lucas, Military Traffic Management Com­
mand; Lawrence Dahms, Metropolitan Transportation 
Commission; Edward Wytkind, Transportation Trades 
Department of the AFL-CIO; and Lana Batts, Truckload 
Carriers Association. Although a number of the com­
ments and responses from the panel were incorporated 
into and are reflected in this summary, many of the key 
points raised by panelists are highlighted in the section 
Firing Line Panel Response to Conference Findings later 
in these proceedings. 
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Welcoming Remarks 

Mortimer L . Downey, U.S. Department of Transportation 
Bruce M. Alberts, National Academy of Sciences and National Research Council 
Gloria J. Jeff, Federal Highway Administration 

Mortimer L. Downey 

I congratulate the student essay contest winners. Ana 
Martinez and Maafik Russell, from North Holly­
wood High School in Los Angeles County, Califor­

nia. If they represent the kind of professionals our 
industry can expect to see, we will be in good shape for 
at least another half-century. 

For a long time, those of us in transportation have 
talked about the revolutionary changes our industry was 
undergoing—changes generated by new technologies; 
new partnerships; new concepts, such as intermodalism; 
and new priorities, such as environmental quality. These 
factors are combining with larger social and economic 
transformations to change how we make decisions, how 
we set priorities, and how we allocate resources. They 
are changing how we form partnerships within and out­
side our industry and the nature of those relationships. 
To make the most of these changes and to ensure that 
our transportation system continues to provide mobility 
and opportunity for Americans, we must have an educa­
tional community capable and willing to prepare the 
next generation of transportation professionals. 

Last year, as part of preparations for reauthorization 
of surface transportation programs, many of us at the 
U.S. Department of Transportation (DOT) traveled the 
country meeting with transportation officials, business 
professionals, and others to talk about what was most 
needed for the transportation systems of the 21st cen­
tury. The answer should not have surprised us—it was 
not new technologies, or more money, or any of the 
other important things you might expect. Instead, what 

we heard was that the key need was people—or, to be 
more specific, well-educated, well-trained people who 
can help to design, build, operate, and maintain the ad­
vanced transportation systems this nation will need for 
economic success. Many of us have long recognized the 
need for enhanced education and training and for new 
and different programs to support these initiatives. 
That need has been especially true in intermodal areas. 
For example, 3 years ago the National Commission on 
Intermodal Transportation recommended that we "ex­
pand the intermodal focus of research, education, and 
technology development efforts." Robert Krebs, who 
delivers the Keynote Address at this conference, 
chaired that commission and oversaw the preparation 
of these recommendations. His commission urged that 
we in DOT 

draw on the resources of TRB and others to define 
and coordinate intermodal research and education 
needs, . . . conduct outreach to the mode-oriented pro­
grams of the nation's universities to develop new ways 
of training the next generation of transportation pro­
fessionals, . . . encourage the development of inter­
modal course modules and case studies, . . . and use 
the University Transportation Centers to take the lead 
on curriculum reform to provide stronger training in 
intermodal transportation. 

As will be evident at this conference, DOT has acted 
on those recommendations and has made significant 
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progress in each of these areas. For example, the Federal 
Highway Administration of D O T provided the support 
for TRB to organize this conference, and D O T staff 
have worked with TRB standing committees and other 
transportation organizations to help define intermodal 
research needs. 

This conference is but one aspect of D O T outreach 
efforts, not only to universities, but also to junior 
colleges, high schools, and grade schools. You w i l l see 
evidence of this during the conference. Conference ses­
sions w i l l feature case studies focusing on various 
aspects of intermodal transportation operations and 
planning, including supply chain management, inter­
modal partnerships, data and information systems, 
logistics, transit operations, and intelligent trans­
portation system (ITS) technologies. There also w i l l be 
presentations on the status not only of university and 
other academic programs but also of private-sector 
and public agency education and training programs. 

As evident in the displays featuring University 
Transportation Centers f rom around the country, cur­
riculum reform and development also are under way. 
The plenary sessions and breakout discussion groups 
w i l l provide an opportunity to become familiar wi th 
and to suggest further refinements and improvements 
to intermodal transportation programs and curricula. 

Transportation is an industry that offers tremendous 
career opportunities for today's young people, if they are 
aware of them and «/they can obtain the knowledge and 
skills demanded by potential employers. Accordingly, 
this conference wi l l highlight partnerships and innova­
tive programs being developed between educational in­
stitutions, business interests, and public agencies to help 
ensure that the transportation industry has the work­
force it needs for the future. Here, too, D O T is involved. 

One of the most visible crosscutting efforts is the Pro­
fessional Capacity-Building Program for ITS Deploy­
ment. ITS is the application of advanced information 
and communications technologies to transportation. We 
need professionals to train technicians to design, work 
with , and deploy these new technologies that are making 
travel safer and more efficient. This program was estab­
lished to develop educational and training initiatives for 
colleges and universities, to give them the resources they 
need to create curricula for this new world. 

We recognize that the intensive training required for 
many transportation professions means that it is never 
too early to start, and that is why we are also closely in­

volved with the TransTech and Transportation Careers 
Academy programs. These programs introduce and 
begin training high school and junior college students 
for careers in transportation, and I am pleased to be able 
to share the head table this evening with students and 
educators f rom these programs. Their students are get­
ting a jump start on our profession, and we look for­
ward to seeing the results in coming years. 

Finally, D O T is involved with the Garrett A. Morgan 
Technology and Transportation Futures Program, which 
seeks to build partnerships between and within the 
transportation and education communities. This pro­
gram has been a top priority of Secretary Slater's, and 
President Clinton feh so strongly about it that he an­
nounced it himself last May. It is appropriate that this 
technology education program, which may make a 
greater difference in the lives of our children than any of 
our other initiatives, is named after the man who was 
truly the grandfather of transportation technology—the 
man who invented the automated traffic signal—Garrett 
Morgan. 

This new initiative wi l l challenge at least 1 million 
students to develop their math, science, and technology 
skills to prepare for careers in transportation, and it w i l l 
foster lifetime learning. We have made a good start; as 
Secretary Slater announced recently, the Garret Morgan 
program in its infancy has already touched the lives of 
250,000 children across America. Although that is im­
pressive, it is only a start. This fall , we sponsored a 
roundtable bringing together business, academic, and 
government leaders to take us to the next step. 

That is also a purpose of this conference. It challenges 
us—as teachers, as researchers, as public officials, as 
businessmen and -women, as parents and concerned 
members of our communities—to determine what we 
need to do to help prepare our students for the future, 
and then to provide opportunities in schools and work­
places across America. 

Over the next few days we want to identify existing 
and new opportunities to build partnerships between the 
transportation, education, business, and labor commu­
nities to ensure that we have a workforce that is ready 
for the 21st century and to create opportunity for the 
next generation of Americans. 

We need your help and your ideas and your leadership 
to make these intermodal education programs a contin­
uing reality throughout America and to work together 
for what really matters: our children, and their future. 
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Bruce M. Alberts 

I t is a privilege to be here to discuss my favorite sub­
ject—education. As President of the National Acad­
emy of Sciences, I also serve as Chairman of the Na­

tional Research Council, of which the Transportation 
Research Board (TRB), the host of this conference, is the 
oldest and largest unit. 

Al l of you know better than I that transportation is a 
major activity in this country; some estimate that it may 
directly or indirectly employ as many as one out of every 
seven people. Transportation offers tremendous oppor­
tunities for young people in terms of careers and a vision 
for their future. Part of our job is to make young people 
aware of the opportunities in the world of work and to 
help them gain the knowledge and higher level of skills 
demanded by today's employers. 

This conference wi l l highlight partnerships and other 
innovative programs that have been developed between 
educational institutions, private-sector transportation 
entities, and public agencies—programs designed to help 
ensure that the transportation industry has the work­
force it needs for the future and to motivate and provide 
a vision for many of our young people today. 

TRB developed this conference in response to a re­
quest f rom the Federal Highway Administration of the 
U.S. Department of Transportation. I would like to rec­
ognize Gloria Jeff, Acting Federal Highway Administra­
tor, whose agency is the sponsor for the conference, and 
Kelley Coyner, Acting Administrator of the DOT Re­
search and Special Programs Administration, who has 
worked hard to promote the Department's efforts in the 
area of transportation education. I also want to offer 
special thanks to Chair Michael Meyer and other mem­
bers of the steering committee, as well as TRB staff, who 
planned this conference. 

This morning I wi l l briefly discuss how this confer­
ence fits into a broader context of what the Academy is 
doing in the area of education. I do not have to tell you 
that there is nothing more important for the future of 
this nation than the education we provide to our chil­
dren. I also do not have to tell you that we have not been 
doing an adequate job. I do not think we can or wi l l ever 
be completely satisfied with our schools, and I am not 
sure we should be. What I do think is that we are at a 
crucial time in terms of educational opportunities. 

We live in an increasingly technical society. Employ­
ers tell us they cannot hire most of our high school grad­

uates because the students lack necessary skills and 
training. If that is true and it remains true, both the 
country and those high school graduates are going to be 
severely disadvantaged. Our society is becoming ever 
more technical at a faster and faster pace. People who do 
not understand this society, who do not have the skills or 
ability to be productive in this society, become alienated; 
that is a very destructive phenomenon, both for the peo­
ple themselves and for the country. 

I am especially aware of studies carried out over the 
last 10 years, one of which involved 20,000 students and 
their families in Wisconsin and California. The study 
looked at the attitudes that middle-class middle school 
children—sixth to tenth graders—have toward school. 
The study was summarized in a book by Lauren Stein­
berg called Beyond the Classroom. What this study 
shows is that nearly 40 percent of the kids who are in 
school today in that crucial age range are what Steinberg 
calls "disengaged." They are in school because they have 
to be in school and do not take their education at all 
seriously but focus more attention on athletics and social 
activities. They are not motivated by what they are being 
taught and therefore are in a situation in which they are 
not going to learn much. 

How can we get out of this dilemma? In 1989, the 
governors of the 50 states, led by now President Bill 
Clinton (then Governor of Arkansas), recognizing that 
we were not doing well enough in our kindergarten 
through twelfth grade system, called for national educa­
tion standards in the major disciplines. The task of 
preparing the first-ever national science education stan­
dards fell to the National Academy of Sciences and 
National Research Council, largely because nobody else 
was willing to take on the task. It was very difficult forg­
ing a consensus, first, among scientists of all kinds— 
geologists, chemists, biologists, and others who think 
that their field needs more emphasis—and, second, 
among the scientists and the science teachers and educa­
tors. For example, teachers and educators understand 
that we do not take fourth graders and try to teach them 
about molecules and atoms because conceptually it does 
not mean anything to them yet. In other words, it must 
be recognized that there is an appropriate way and time 
to teach things. 

The final results of the study were released in 1996 in 
a 250-page report.' This was the most difficult study the 

'National Science Education Standards. National Academy Press, Washington, D.C., 1996. 
http://www.nap.edu/readingroom, or call the National Academy Press (800-624-6242). 

Available via the Internet at 
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NRC has ever undertaken and was written by literally 
thousands of people. A year before the final report was 
released, a fu l l draft went out to 40,000 people across 
the nation and an estimated 2,000 sets of comments 
were sent back, many of which were incorporated into 
the final document. This report is a national "grass 
roots" document—not a federal government document— 
and it represents the best vision of what we can do in our 
schools. 

There are three bottom lines relevant to the task you 
have before you in this conference. First, science and sci­
entific thinking are for all students, not just for those 
who might be scientists or engineers. They should be 
taught starting in kindergarten and continue to be 
taught in every year of school. Science must become a 
core subject as it is in many other countries. 

Second, and I think this is extremely important, sci­
ence today is not the science that most parents—many of 
you—remember learning in school, which was to learn 
all the parts of the cell, regurgitate them on a ditto sheet, 
and then go on to the next month and learn all the parts 
of a flower and all the parts of a plant and regurgitate 
that on another test, and so on. That is not what we re­
gard as science anymore. Science is learning how to solve 
problems. Science is inquiry—being faced with real-
world kinds of problems and offering hands-on curric­
ula that motivate kids, no matter what their back­
ground. To motivate children to learn this kind of 
science, we need to connect it to their real world; that is, 
they have to see that it has some meaning, both in terms 
of their future and in terms of what they see around 
them on a daily basis. That is where this conference 
becomes particularly relevant: transportation is every­
where and offers an effective and practical means for 
helping children recognize the relevance of science. 

Third, we need to connect science to math, to social 
sciences, to history, so that we have a rich texture in 
which science is embedded across all these boundaries. 
Again, transportation is a wonderful way to do that. 

I still remember what we used to call "story prob­
lems" in mathematics class: two trains are coming 
toward each other; where w i l l they meet? That is trans­
portation, but it is not a very meaningful problem. It is 
not the kind of problem people deal with in the real 
world. We should give them a problem such as finding 
the shortest truck route to defiver these goods—a prob­
lem that requires examining alternatives and also illus­
trates jobs done by real people. Having someone from 
the transportation industry come in and talk about how 
they route trucks, how different transportation alterna­
tives are considered, helps connect students to the con­
cepts they are learning. For many of us, math and 
science education was completely different. I t was rarely 
connected to the real world and involved more rote 
memorization and drills. Such methods may still work 
for some students, but I doubt that they work for the 
majority. 

We have a great opportunity before us. The Academy 
has a special website called RISE, which just recently 
came online. Basically, it provides resources to people 
who are interested in helping their schools on matters 
relating to science and engineering education, and it con­
nects to lots of other resources and lots of other people 
and other programs. The kinds of materials produced 
from a conference such as this are among the things that 
can be shared on the web and contribute to a community 
of people across America who are professionals, who are 
working to help our teachers do a better job and help 
our students be better prepared for the world of work 
tomorrow. 

Gloria J. Jeff 

El ducation is a subject about which I have a great 
I deal of passion and a great deal of professional 
J and personal interest. Many of you have had a 

chance to listen to my various conversations, dialogues, 
and "sermons on the mount" about what we must do to 
change the way we address transportation, and clearly 
intermodalism is at the top of the Hst. It is interesting to 
look at the audience and see people who represent all 
modes of transportation, as well as a variety of academic 

institutions, approaches, and philosophies about how to 
move people and goods. 

The objective of this conference is one that I feel is 
critical: to examine the education and training needs 
related to the concept of intermodal transportation, a 
term not lightly spoken these days nor one necessarily 
universally known, in spite of efforts to come up wi th 
definitions of "intermodalism" and "multimodalism." 
We continue in the industry to struggle with those defini-
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tions, in part depending on whether you are on the 
goods movement side of the table or on the passenger 
movement side. As we examine education and training 
needs, I am confident that we wi l l manage to agree on 
some type of definition and then move forward. 

We at the Federal Highway Administration initiated 
this conference because what we do not know about 
intermodalism could fill several libraries, and we recog­
nized that we are not unique in the public sector or, for 
that matter, in the transportation sector. It became im­
portant, therefore, to begin examining ways to train and 
encourage a generation of transportation professionals 
and not a generation of highway engineers, transit plan­
ners, naval architects, marine engineers, and, to some 
extent, logistics specialists, who are only concerned 
with how to get a box from Point A to Point B, without 
recognizing that the overall transportation system also 
involves the movement of people. I t is important to 
bring the very best minds together and begin to address 
the question of how to create a training and educational 
system that creates transportation professionals who 
understand the interconnectedness of transportation, 
not just individual modal approaches. 

In his second term, President Clinton has challenged 
the nation by stating that he wil l make education his 
highest priority, with a call for literacy and math compe­
tency. Interestingly, we in transportation are in a position 
to respond to that in a variety of different ways. Within 
DOT and at the direction of Secretary Slater, we have 
stepped up to the challenge by creating the Garrett A. 
Morgan Technology and Transportation Futures Pro­
gram. You wi l l hear more about it during the conference. 

Secretary Slater perhaps captured it best when he 
talked about what we need to have in the 21st century: 

An integrated transportation system that is international 
in its reach; that is intermodal in its form; that is intelli­
gent in its character; and that is inclusive in its funda­
mental nature. 

With those sets of challenges before us, we clearly begin 
to see what characteristics an intermodal transportation 
education and training initiative must include. 

It must be international. We must recognize that we 
can no longer talk about what we produce in this coun­
try as being self-contained. Products are moving in and 
out of this country from various parts of the world and 
become either interim products or final products that are 
produced and sent to markets worldwide. To meet the 
demands of our domestic markets, we get goods and 
parts f rom all over the world. For example, Hecht's had 
a sale this weekend. I seriously doubt that many of the 
customers recognize that in order for Hecht's to have 
those goods available for the sale, numerous intermodal 
transportation connections were required. Few cus­

tomers recognize that this is a fundamental part of 
everyday life here and throughout a changing world. 
The reason the grocery stores can offer a variety of prod­
ucts and produce regardless of the season or place of ori­
gin, that clothing and retail establishments can have the 
latest fashions and a host of manufactured products, and 
that information can be transmitted almost instan­
taneously is because of concepts such as just-in-time 
delivery, worldwide distribution and communications 
systems, and so forth. We no longer function as individ­
ual, uniquely defined nations but rather as an interna­
tional marketplace. Not only must we better understand 
how we move goods in that context, but we also must 
learn lessons on how to move people. 

It must be intermodal. Transportation education 
programs need to encompass intermodalism because it 
has become increasingly critical that we understand not 
only how we move from this mode to that mode, but 
also how we integrate those movements so that (a) we 
have a system that is both safe and efficient and pro­
ductive and flexible in responding to the needs for 
goods movement and (b) we have a system in which we 
offer people choices and flexibility in their personal 
movements. We must recognize the interconnectedness 
so that there is no penalty and so that one day in the 
future when we design our models, there w i l l be no 
built-in penalties every time there is a passenger trans­
fer. We must find ways to give them more intelligent 
choices—training the professional to begin to look for 
those choices becomes an important part. 

It must lead to the development of an intelligent 
system. The system must be intelligent because the real­
ity is that we no longer can simply say, "Send the truck 
out" and have it get there, or "Send off the railcar" and 
know where it is, or "Track the goods that are in the 
container." Kenneth Wykle, the nominee for Federal 
Highway Administrator, is going to be very helpful in 
getting DOT to focus more attention on how to make 
the system intelligent. With his background in inter­
modal transport, he brings a perspective we have not 
had before—that of the user. The agency has had those 
who administered the program, those who were re­
sponsible as shippers or carriers, but I think this is the 
very first time that a user is sitting at the helm, and it 
wi l l help us begin to recognize how the system can meet 
the needs of the user—it can become more intelligent 
through the application of advanced technologies. 

It must be inclusive. The President likes to talk about 
the fact that we cannot afford to waste a single Ameri­
can. In transportation, we cannot afford to neglect any 
mode, to pass up any opportunity to deal with trans­
portation and recognize its complexities and the contri­
bution it makes to individual economies. We can no 
longer let the railroads or public transit operate in a 
vacuum. We can no longer let highways be the "big kid 
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on the block" who does whatever he wants, with little 
consideration to the impact on other modes. We can no 
longer overlook issues of port and airport access. We 
must be inclusive in the decision-making process, inclu­
sive of the parties who are involved and inclusive of those 
who are affected, because we need to have the fu l l spec­
trum of experiences, life-styles, and needs represented in 
the decision-making process. Without these experiences, 
we find ourselves making assumptions based on a limited 
point of view. We need that multiplicity because most of 
the best ideas for advancing technology, for advancing 
the future of transportation, do not come from a single 
point of view but f rom the give-and-take of many points 
of view and reasoned discussion. 

For those of you who have spent time focusing on the 
whole issue of quality, you know that there is a lot of 
discussion about the achievement of quality when you 
have synergy within the team, and that synergy is not a 

function of the majority's beating down the minority but 
rather of where the ideas come together. In most in­
stances, better ideas come out of individual viewpoints 
that have been hammered out together. It is that kind of 
inclusiveness that needs to be a part of looking at edu­
cation and training in the future. 

The charge to the attendees here is to take the pre­
ceding four characteristics to heart, to spend time not 
only listening to others and using this as a wonderful 
opportunity to network, but also recognizing that to 
make America what it needs to be, to make this wor ld 
what it needs to be, a new type of transportation 
professional needs to be created. This conference is the 
beginning of an effort to create the future transpor­
tation professional; 20 to 30 years down the road, 
people w i l l look back and recognize that this was the 
beginning. You can be proud to say that you were a 
part of i t . 



Charge to the Conference 

Michael D. Meyer, Georgia Institute of Technology 

W hen Secretary Slater announced the Garrett A. 
Morgan Technology and Transportation Fu­
tures Program, he said: 

We are at a crossroads in the transportation field, with 
much of the seasoned workforce retiring and the de­
mand for traditional and new skills expanding. . . . The 
federal government, transportation agencies, the educa­
tion community and the private sector share an interest 
in developing the human resources needed to run the 
transportation enterprise of the next century. 

The purpose of this conference is to examine the educa­
tion and training needs related to all aspects of inter­
modal transportation—technology, advanced logistics, 
information systems, planning, and management. The 
conference steering committee has put together a com­
prehensive program, which includes representatives of 
the educational community, the transportation industry, 
and government, to discuss many of the issues that wi l l 
be important as we look at the needs that wi l l emerge 
over the next several years. 

I am not going to spend time trying to gain a con­
sensus on the definition of "intermodalism"; however, 
with regard to education and training, the basic point of 
departure is that we have to adopt a total systems per­
spective on transportation. We cannot look at one link 
versus another or one mode versus another. Certainly we 
have to focus on efficiencies associated with the connec­
tion points, but we also have to consider the bigger 
picture—customer orientation and an understanding of 
the movement of both people and goods from origin to 

destination. This is a much broader perspective than that 
which we generally teach in universities and training 
programs, but one that is certainly needed i f we are 
really serious about intermodal transportation. The 
transportation employees of tomorrow need to have this 
broader perspective if they are to be successful. 

The conference is organized in a way that wi l l bring 
out some of the needs for the future and, it is hoped, 
begin to define how to meet those needs. We wi l l pro­
ceed with the Keynote Address, followed by a panel 
of four distinguished individuals representing different 
perspectives on transportation—education, operations 
and planning, passengers, and freight. This panel wi l l be 
followed by case study presentations illustrating some of 
the key skills and issues associated with being successful 
in a transportation organization. The case studies wi l l be 
followed by a panel discussion on characteristics of the 
transportation employee of the future and then partici­
pants wi l l divide into smaller discussion groups. There 
w i l l be an informal evening session in which those inter­
ested can learn about and discuss international trans­
portation programs and initiatives developed and 
offered in institutions outside of the United States. 
Tomorrow, the focus wi l l shift f rom what is desired in 
the transportation workforce in terms of skills training 
to what is being offered and produced in terms of edu­
cational and training programs. This part of the confer­
ence wi l l include reports on the status of what is being 
offered at different institutions and through existing ed­
ucational and training programs. There wi l l be a panel 
discussion focusing on internship and mentoring pro­
grams, a key component of transportation education 
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and training. The panel discussion wi l l be followed by a 
second set of breakout discussions. 

On the final day, I wi l l recap events, discussions, and 
recommendations and then ask a six-person Firing Line 
Panel representing all aspects of the transportation in­
dustry and government to react and respond to the rec­
ommendations. It is very important for all participants to 
understand that this is a working conference. Our goal by 
the final morning is to have developed an outline of spe­
cific observations, conclusions, and recommendations. 

Another important component of this conference is 
the poster displays and exhibits through which organi­
zations and institutions have the opportunity to illus­
trate, explain, and describe some of their programs and 
activities. The conference offers a total package and 
provides opportunities for each participant to provide 
input. 

For those who were unable to attend the opening din­
ner and hear the remarks of Deputy Secretary Mortimer 
Downey yesterday evening, I also want to briefly men­
tion yet another component of the conference—the 
essay contest, which was open to high school seniors 
participating in the Transportation Careers Academy 
Program (TCAP) in Los Angeles County, California. 
Students enrolled in TCAP were invited to write an essay 
about what they had gained from participating in a high 
school school-work program aimed at producing future 
transportation professionals. The two essay winners are 
with us for the entire conference and read their winning 
essays at last night's dinner. Those who were unable to 
attend are invited and encouraged to read these impres­

sive essays. Deputy Secretary Downey said last night 
that if this is an indication of the future human resource 
pool for the transportation profession, we are in good 
hands. 

I am honored to introduce our Keynote Speaker. 
When the conference committee first met over a year 
ago, it was agreed that we would like to begin the con­
ference with a speaker who understands and can articu­
late the concept of intermodal transportation, who rec­
ognizes that education and training are key to the future 
of the transportation industry and what that implies 
with regard to university, community college, and in­
dustry programs. Robert Krebs was the first on every­
one's list of candidates. 

Robert Krebs started his career in the railroad indus­
try in June 1966 as a Special Duty Officer to the Execu­
tive Department of the Southern Pacific. Time wi l l not 
permit a reading of all the evolutionary steps of his pro­
motions and career movement—it wi l l suffice to say that 
in Apri l 1997, he was named Chairman, President, and 
Chief Executive Officer of the Burlington Northern and 
Santa Fe Railway Company. He is well known and re­
spected for his views on the issue of the education and 
training needs and the professional needs of the trans­
portation industry, both as an industry leader and as the 
Chairman of the National Commission on Intermodal 
Transportation. He wi l l provide a good point of depar­
ture for this conference. Immediately following his 
address, a panel of distinguished transportation repre­
sentatives from the public, private, and academic com­
munities wi l l offer a response. 



Keynote Address 

Robert D. Krebs, Chairman, President, and Chief Executive Officer, Burlington Northern 
and Santa Fe Railway Company 

S ix years ago, the Intermodal Surface Transporta­
tion Efficiency Act of 1991, commonly referred to 
as ISTEA, was supposed to establish a new era for 

transportation, integrating all the elements or modes of 
transportation into a seamless intermodal system, a sys­
tem that would be safer, more efficient, and better for the 
environment. I f we look back over the last 6 years, we 
see that the change, the transition, has been difficult. 
Perhaps it has been less so on the freight side. I am going 
to talk today from a business perspective, and obviously 
the examples I use wi l l be from the freight side. I wi l l 
also use myself as a case in point, because I have to think 
that the reason I am standing here is really a historical 
accident. 

I went to work in the transportation industry 30 years 
ago because I wanted to live in Northern California. 
When I went to work for a railroad, I did not have a clue 
what I was getting into. I had gone through 18 years of 
formal education and never had a course in transporta­
tion. M y education in transportation began the moment 
I was appointed assistant trainmaster on the midnight 
shift in Bakersfield, California. This fact tells you some­
thing about the lack of transportation education avail­
able within the academic community some 30 years ago. 
On the basis of what we heard earlier f rom Dr. Alberts, 
I am not so sure we have made much progress in the past 
30 years. 

When we talk about intermodal transportation, I 
think we can say that we have made progress over the 
last 6 years, at least on the freight side. Just this past 
week, Burlington Northern and Santa Fe Railway 
(BNSF) handled 67,000 trailers and containers across 

the United States from the Midwest to the Pacific Coast, 
which is a record for us by a factor of 4 to 5 percent. 
These days, on a good Friday, United Parcel Service 
(UPS) gives BNSF 1,500 trailers to handle across the 
United States. When UPS was on strike, it cost our com­
pany $1.0 million a day in lost revenue. UPS—its inter­
modal movements—is the number one customer for 
BNSF, and that holds even when you factor in coal, 
grain, and other merchandise. In a good week these 
days, J.B. Hunt also brings BNSF 8,000 trailers to haul 
across the United States. When I stood in front of our 
institutional and investor analysts on Wall Street a 
couple of weeks ago and reported on our second- and 
third-quarter earnings, I told them our business with 
Schneider was up 83 percent in the third quarter. Al l of 
these examples illustrate how intermodalism—trailers 
and containers on the railroad—is moving forward. It is 
totally market driven and there is no turning back. 

The passenger sector is a more difficult challenge for 
a variety of reasons, but primarily because subsidies are 
complex and pervasive. Often, they hide what is really 
going on and prevent us from bringing out the best of 
the various modes. This points to the fact that we have 
not only an educational problem but also institutional 
and financial problems. I venture to say that on the 
passenger side, institutions have not embraced inter­
modalism to the extent that we have on the freight side, 
and in many cases, progress is difficult to detect. 

If we are going to establish a true intermodal era, we 
need more time, more effort, and especially more educa­
tion. In many respects, these efforts are just beginning. 
Every once in a while, there is evidence of an urge by 

17 



I N T E R M O D A L T R A N S P O R T A T I O N E D U C A T I O N A N D T R A I N I N G 

some to move backward—to substitute HOTEA (High­
way Only Transportation Efficiency Act) for ISTEA. 
Fortunately, it does not look as though that is likely to 
happen because that is not the way to go for the good of 
the country. Since 1991, the importance of ISTEA and 
intermodalism to the future of transportation in the 
United States has been confirmed time and again. 

Success depends upon education, and the ideas, 
strategies, and initiatives f rom those gathered here for 
this conference can help make a difference, build a 
bridge, move us in the right direction. I think every­
body in this room can agree on one thing—we need 
fundamental changes in the education of lay people 
and of professionals if we are to maximize the benefits 
of intermodalism. 

Secretary Slater's Garrett A. Morgan Technology and 
Transportation Futures Program has already been men­
tioned by previous speakers, and I want to say that I per­
sonally and BNSF as a company are committed to seeing 
this program work because it integrates transportation 
into all levels of education, particularly the lower grades, 
by bringing transportation into the curriculum at each 
grade level. By studying math and science and applying 
it to transportation, students have a chance to build 
transportation professional expertise that companies 
like BNSF can hire over the years to come. I think Secre­
tary Slater's effort to expose this program to a million 
students by the year 2000 is the right start. It also means 
that the private sector has to get involved and help this 
program succeed. It is important for me and for BNSF to 
support the Secretary's education initiative for selfish 
reasons, so that we have qualified candidates in the years 
ahead to run and improve our company. 

I want to return to the story of how I ended up in the 
railroad business. I never had a course in transportation. 
I was out on the West Coast looking for a job in Cali­
fornia, where I was born and raised. I thought the sun 
rose and set in California and that is where I wanted to 
work. The fact that my job ended up being with a rail­
road was an inconsequential coincidence. Since leaving 
school and ending up in transportation, I have done a 
little historical research. At the time that I went to 
school, there were 20,000 graduates, wi th an estimated 
400 of them in transportation-related careers and 40 
(two-tenths of 1 percent) actually working in the trans­
portation industry. Earlier today. Dr. Alberts said that an 
estimated one in seven jobs in our economy is related to 
transportation, a fact of which the general public is 
really not aware. It shows you how far we have to go to 
get the importance of transportation across to the pub­
lic and to interest the public not only in job oppor­
tunities within the transportation industry but also in in­
volvement in transportation issues so that we have the 
right public policy. 

We cannot spend enough time relating the importance 
of transportation and intermodalism to national produc­
tivity. An article in The Wall Street Journal in June 1997 
stated that one of the key reasons for the nation's sus­
tained growth is transportation efficiency. In 1996, logis­
tics costs hit a low of 10 percent of the gross domestic 
product (half what it was in 1980), saving the nation 
$7.0 billion a year. Also contributing to this productivity 
has been deregulation of the transportation industry. 

Just before I took that first job with Southern Pacific 
Railroad in 1966, my roommates f rom school asked me, 
"Bob, what are you doing? Don't you understand you're 
ruining your life? You're going to work for a railroad? 
Don't you know the railroad industry is a dying indus­
try? If you want to go to work for a good transportation 
company, go to work for a company like Pan Am or 
TWA." In the first decade of my career, those companies 
were showing profits, whereas 10 years later, one-third 
of the railroad industry was in bankruptcy. Today, how­
ever, I stand before you with my biggest problem being 
how I handle all the business that is offered to BNSF— 
quite a change. In large part because of deregulation, the 
130-year-old, nearly dead railroad is now a growth in­
dustry that has the opportunity to show results perhaps 
as spectacular as those of companies like Microsoft. 

We can look at education and training from two 
sides—the supply side and the demand side. What do we 
need to do on the supply side? First, at the university 
level, logistics and intermodal transportation need to be 
included in the core business curriculum along with mar­
keting, accounting, finance, and other basic courses. Sec­
ond, we need to educate the educator. New applications 
for transportation and intermodalism do not come from 
the textbook; they come from real-life experiences in the 
field, and educators need to get involved in that real-fife 
experience. This means that industry needs to create in­
ternships so that educators can benefit f rom active, prac­
tical experience. Faculty members need to be involved 
not only in the trenches but also through experiencing 
and being part of the decision-making process that leads 
to major changes in transportation all the way up to the 
boardroom level. Third, private-sector companies need 
to support transportation education. This can happen at 
the senior management level; for example, I sit on the 
governing board of the Business Advisory Council at 
Northwestern University's Transportation Center. More 
important, however, is the connection at the middle 
management level. Middle managers from industry need 
to spend more time on both sides of the desk—as teach­
ers and lecturers and as active participants and students 
in the programs like those available and offered through 
Northwestern and other institutions. 

Finally, the federal government needs to ensure that it 
is getting its money's worth with research and develop-
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ment (R&D) dollars, especially in intermodalism. I do 
not think this has happened so far. One of the recom­
mendations of the National Commission on Intermodal 
Transportation was to expand the R & D focus on inter-
modahsm; unfortunately, we have not really succeeded 
in that area. Administrators or directors of the Office of 
Intermodal Transportation have been handcuffed be­
cause they have not had the resources. The money that 
the government puts into transportation R & D contin­
ues to be for modal rather than intermodal R & D . That 
situation needs to change. 

On the demand side, I believe that business, BNSF 
included, has an obligation to actively recruit and then 
take care of the transportation professionals who come 
out of our educational system. At BNSF, after years of 
downsizing, we see a real need for transportation exper­
tise, and this year we are changing our corporate man­
agement training program. We are doing three or four 
things to make it different; the most important is that we 
are hiring more people. We are actively recruiting. We 
are going to more schools, a greater breadth of schools, 
not only schools that have experts in transportation or 
graduate experts in transportation who wi l l now major 
or specialize in transportation. This year for the first 

time we are also going to liberal arts schools to look for 
general managers. We wish these graduates would have 
at least some exposure to transportation or understand 
the importance of transportation to our economy and 
the value of a career in the transportation industry. We 
are also paying our corporate management trainees 
more and getting them out into the field faster so that 
they can have a rewarding relationship with the com­
pany and produce more quickly for us. 

Corporations also need to provide more financial 
support and incentives to the transportation and logis­
tics educational system. We need to endow chairs. We 
need to provide consulting opportunities for faculty and 
for students, graduate students especially, and we need 
to fund research. There is a lot to be done on both the 
supply side and the demand side. 

In closing, I would say that transportation is far f rom 
the mainstream for most people, yet there is no element 
of our day-to-day lives that has a more pervasive effect 
on us. We need a transportation vision, especially an 
intermodal transportation vision, that gets the public 
thinking and talking about the importance of trans­
portation and about participating in transportation 
policy and in the industry itself. 



Response to Keynote Address 

Richard Simonetta, Metropolitan Atlanta Regional Transportation Authority 
Jeff Crowe, Landstar System, Inc. 
Robert Martinez, Secretary of Transportation, Commonwealth of Virginia 
Aaron Gellman, Northwestern University 

Richard Simonetta 

El ven though I have spent my career in public trans-
I portation, which is the movement of people over 
J relatively short distances within urban areas, I 

agree with a lot of what our keynote speaker said today. 
I was very hopeful back in 1991 when ISTEA came 
along to begin to prescribe in more definitive terms what 
intermodalism was to mean for all of us working in 
transportation. For a change, public transportation was 
going to have a seat at the table with the big guys in 
highways and begin to share in some of the resources 
available to transportation in general, but not necessar­
ily or specifically to public transport. I agree that there 
has been a lack of real success in the passenger sector of 
ISTEA. I am pleased to hear that the private-sector 
freight side of the transportation industry is doing so 
well, since that is extremely important for our economy 
and, of course, a strong economy supports continued 
investment in all transportation. 

On the public side, we have not achieved what many 
thought were going to be breakthroughs, partly because 
of a fear of changing old institutions. We have worked 
hard to begin addressing the importance of changing 
those institutions, but even as the reauthorization debate 
has gone on this past year, it is quite clear to me that a 
real vision for the future has not been prevalent. The 
truth is that our industry does need vision if we are to 
resolve some of these issues. 

Admittedly, we work in a much more global commu­
nity today than we did in 1991 or, for that matter, than 

we did back in the late sixties and early seventies, when 
many of us began our careers in transportation. We need 
to be more aware of what is happening in the world so 
that we can take advantage of the opportunities that 
exist for us locally. 

I want to comment on what was said earlier about 
BNSF going to the liberal arts schools to find general 
managers. Working in public transportation now for 
27 years, I have come to realize that there was no college 
curriculum that prepared one in any particular way for 
public transportation management. M y background is 
in urban and regional planning, and I have worked 
alongside general managers who have had law degrees, 
M.B.A.'s, or who have worked in a number of other dis­
ciplines; for example, there are former school teachers 
who have somehow found their way into public trans­
portation careers. This perhaps suggests that there is 
something about a liberal arts background that prepares 
individuals to assume the role of providing broad lead­
ership to the public transportation industry. Both of my 
daughters are M.B.A. students, and I would not hesitate 
to tell them that they are, in my opinion, probably the 
least prepared to serve in the role of a general manager, 
to provide that broad vision to an organization, to un­
derstand the customer side, to understand the value of 
employees, and to understand that you need to create an 
environment within an organization that is going to 
allow the creativity of both technicians and generalists 
to achieve as much as possible. This is not to say that 

20 



R E S P O N S E T O K E Y N O T E A D D R E S S 21 

there are no examples of very successful, "visionary" 
transit managers who have come from technical back­
grounds. More times than not, however, the engineers 
and the M.B.A.'s who come up through the budget office 
are not going to be the ones who provide the broader 
vision. In fact, some of the best transit managers come 
f rom public administration backgrounds, making a 
transition from being a city manager to being a transit 
manager or f rom being an urban planner to being a gen­
eral manager. 

Within public transportation, there is a great deal 
that goes with the concept of intermodalism. If you can 
envision the Atlanta region—in which the Metro­
politan Atlanta Regional Transportation Authority 
(MARTA) rapid transit system provides rail service, an 
extensive bus system provides bus service, there are 
interconnected bus services in suburban areas, and 
automobiles are still the most prevalent form of trans­
portation—you wi l l f ind that connectivity exists to a 
great extent between automobiles and public transit. 
Hartsfield International Airport is the second busiest 
airport in the world and is served by taxi cabs, buses, 
as well as MARTA rail; this exemplifies a great deal of 
intermodalism. 

Thirty percent of MARTA riders transfer either f rom 
rail to bus or from bus to rail, which demonstrates that 

there is a built-in intermodal system at the very fabric of 
our operation. We own and control over 27,000 parking 
spaces adjacent to either bus routes or rail stations. Our 
plan for the next 5 years is to provide an additional 
10,000 parking spaces. On an average day, there are 
over 7,000 boardings at Hartsfield Airport, people who 
are either going f rom rail to plane or from plane to train. 

An important component of intermodalism that is 
frequently overlooked in public transportation is the 
pedestrian mode. Within metropolitan Atlanta, every 
transit rider is at some point in the trip a pedestrian. Too 
often we focus on the needs of other transportation 
modes and forget that the pedestrian mode is also very 
important and must be worked on just as effectively as 
others. Everything we do in the way of designing park­
ing lots, stations, bus stops, and transit centers very 
much involves the pedestrian, as well as persons with 
disabilities, who may require extra attention. 

I am hopeful that we wi l l end up with reauthorization 
legislation that wi l l eventually become a multiyear bil l , 
keeping us moving in the current direction. The U.S. 
transportation industry has begun to embrace more and 
more what is happening throughout the world. Each of 
the points Gloria Jeff made earlier is important to the 
broad spectrum of transportation, and each has a global 
implication from which we can learn. 

Jeff Crowe 

Fl i r s t of all, I would like the audience to know that 
I I am an educator. When I graduated from college 

many, many years ago, I did not set out to be in the 
transportation industry. For 7 years I was an educator, 
teaching emotionally disturbed and mentally handi­
capped children. With a liberal arts background and 
majors in history and political science, I somehow 
ended up in the trucking business. 

I agree with much of what the keynote speaker had to 
say this morning. In addition, Landstar participates in 
many of the programs and initiatives in which BNSF 
participates. Krebs's comments regarding the supply side 
of transportation education and training were right on 
target. I would like to drive home that point by asking 
the audience this question: How many of you when talk­
ing to your children have ever said, " I want you to grow 
up to be a trucker"? Not very many. How many of you, 
when you were growing up or when talking with your 

children have said, "When you grow up, I want you to 
be in the transportation business"? Perhaps a few more. 
I ask these questions to introduce an issue with which 
the transportation industry—in particular the trucking 
industry—must deal. The trucking industry is deeply 
misunderstood, deeply underappreciated, and unless we 
collectively fix the supply side issues, we wi l l not change 
the public's perception of the trucking industry. 

Secretary Slater's ideas are right on target; now we 
have to take responsibility for acting on them. This 
should perhaps begin with a changed perception of what 
this industry is about f rom its very core, and that core is 
trucking. If we are talking intermodal, there is not a 
piece of intermodal freight that does not, at some point 
in its move, go on a truck. We have to change the pub­
lic's perception of the trucking industry; however, there 
is not enough time on the program today to talk about 
how to do that. 
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I differ wi th previous speakers as to how successful 
we have been in recent years in furthering intermodal­
ism. I do not believe we have moved very far, even on the 
freight side, toward achieving a true intermodal trans­
portation system. We continue to operate as modal 
systems, which have a great deal of difficulty in joint 
planning (of which there is basically none) and in mak­
ing successful handoffs (to which precious little atten­
tion is paid); this is where the system fails both in the 
movement of commerce and in the movement of infor­
mation. I believe we have a long, long way to go. 

What are the drivers of our multimodal system? I 
want to talk first about what drives truck-rail-truck, 
because they are common to a large degree. Appropri­
ately, each of those management teams focuses on its 
individual mode, measuring itself on its individual mode. 
When you study service schedules, you talk about yard-
to-yard for railroads rather than focusing on origin-to-
destination delivery. When you see price alternatives and 
costs, they are driven by individual modes. A recent ex­
ample of this is in the rail industry, where right now one 
sees a focus on which trains move faster, faster trains 
serving one single source. This country currently faces a 
significant transportation issue caused by the meltdown 
of a combined railroad—an issue that has an impact on 
all of us. There is a tremendous opportunity for each sys­
tem and this is evidenced by the surge of business in an 
already superb economy. 

What do we need to improve? Landstar generates 
significant amounts of revenue on an intermodal system, 
and we frequently use BNSF. However, what we have to 
realize is a better exchange of both commerce and infor­
mation. We must work jointly to resolve where handoffs 
occur, to improve where the lowest-cost provider, the 
smallest-margin business in our industry, is the same as 
it is for the rail business. This is how we price our busi­
ness, by considering those truckers who participate in 
the drayage business, where there is practically no 
margin. You do not see any company standing up and 
saying, "When I grow up, I want to be a drayage 
holder." What does that mean? Our intermodal system 
is largely viewed, on the surface freight side, as a low-
cost alternative, hauling less-than-time-sensitive busi­
ness. It has not been able to track into new business 
sectors and probably wi l l not be able to until we jointly 
solve the information systems issues as well as the true 
handoff issues. 

What about truck-vessel-linehaul, which can be rail 
or truck on either side? There are similar issues. The 
exchange of information is equally as complicated as 
the exchange of commerce. We need to improve on the 
exchange of commerce, which includes improving the 
infrastructure that serves the ports and making a better 
handoff available for either mode when the vessels 
arrive. Control and exchange of information relates not 
only to electronic data interchange but also to things 
such as electronic funds transfer and truly creating one 
billed origin-to-delivery, without modal paperwork 
being handed off between the individual modes. At pres­
ent, I think the commerce side works better than the 
information side, and if we are going to gain true effi­
ciencies and find new markets that we can move into 
together, we have to work the information side. Truck-
air-truck is perhaps the most reliable of the combination 
modes, chosen because it is a velocity-price issue. You 
have a very fast linehaul segment in the middle, a very 
reliable system at both ends, extremely fragmented, wi th 
the same issues as those for truck-vessel-truck. 

I think there are significant opportunities to change 
the system if we can begin to educate people at a young 
age, "grow" more people who are looking at this sys­
tem as it should be—a service provider moving goods 
f rom origin to destination. I believe all freight ends 
up on whatever mode gives the greatest value, and that 
is the combination of price and velocity. We have much 
to gain. As Krebs pointed out earlier, the significance 
of how much we have gained is saving this company 
$7.0 billion, which is the driver of what makes this 
economy continue to move forward and truly make us 
competitive in the international and intermarket arena. 

There is a lot of work to be done and significant op­
portunity before us. I hope this conference wi l l move 
forward on some of these issues. As you think about cur­
riculum development, let it not be limited to the question 
I posed earlier. Let me pose yet another: "Do you want 
to grow up and own your own business?" I believe more 
young people in today's world really want to own their 
own business. They are not driven by the same issues 
that drove many of us. They do not want to work for the 
same company all their life, as many of us have. I believe 
that the entrepreneurial business owner owns trucks, 
whether as a segment of the supply chain or as a man­
ager of other companies. You can be an entrepreneur 
and be part of this wonderful transportation system. 
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Robert Martinez 

My educational history is much like that of­
fered by other speakers today in that I also 
had no formal training in transportation. 

Years ago, I expressed an interest in being involved in 
the federal government, was recommended to then U.S. 
Department of Transportation Secretary Sam Skinner, 
and ended up as Deputy Administrator at the Maritime 
Administration. A couple of years after that, I was se­
lected as the first Director of the Office of Intermodal­
ism. I found it interesting that after a couple of years at 
Marad, having had no transportation background be­
fore that, then moving to the Office of Intermodalism, 
suddenly my background was in maritime. The moral 
of the story is that the fundamental or most important 
foundation for a successful career in transportation is to 
have a good general education. The further you go wi th 
education, the better off you are going to be regardless 
of where you end up in transportation. 

I do not accept the philosophy that anyone can be 
the most quahfied individual for any particular job. 
Although I feel fully qualified to be Secretary of Trans­
portation for Virginia, I would find it difficult to argue 
that I am the most qualified individual for this job. 
Despite this, every 4 years the issue comes up as people 
are selected for high-ranking government, as well as 
private-sector, positions. There are a number of people 
who are equally qualified; however, they would bring 
different talents to bear and would perhaps bring a dif­
ferent emphasis. The point of this digression is that, to 
the extent that an individual, a young person, is fully 
educated and has gone as far in the educational system 
as possible, he or she cannot be denied a good position 
and eventually a high-ranking position, either in the 
private sector or the public sector, on the basis of educa­
tional background. Education is indispensable for young 
people who have the ambition to move ahead in the 
transportation arena. It is incumbent upon those of us in 
transportation to look broadly for new talent. This 
includes looking at people who are generalists, for ex­
ample, those with liberal arts degrees. 

The transportation industry has to compete against 
other industries for the best people, regardless of 
whether they have a master's in business administration 
or a bachelor of arts or a bachelor of science or an engi­
neering degree. As a general rule, the best people coming 
out of engineering school, or the best people coming out 
of hberal arts schools, are not necessarily going to have 
any type of specialization in transportation. If you are 
looking to fill an open, highly specialized junior slot, you 
would go out and look for a specialist; however, as a 

general rule, that is not the case. We need to do a better 
job of recruiting the best people, who are generalist 
engineers, generalist liberal arts, or M.B.A.'s, and then 
retaining them through opportunities and compensation 
that are adequate to keep us competitive. 

Beyond the issue of the types of degrees that young 
people earn at institutions of higher education is the fun­
damental issue that both Alberts and Jeff pointed out— 
we have to improve our elementary and high school 
education systems. 

Previous speakers have expressed some disappoint­
ment with how far ISTEA has gotten us in 6 years and 
noted that there is still a lot to be done. Although there 
are still a lot of unfulfilled promises, the dialogue, the 
debate, the discussion has fundamentally changed with 
the passing of ISTEA. Four years ago, it would have 
been unheard of to have this kind of forum to talk 
about, in Meyer's words, "a systems approach." The 
fact that we share the same goals, that we agree on the 
same terms of dialogue and discussion that have been 
framed by ISTEA is a fundamental difference between 
the environment we have today and the environment 
that existed before ISTEA. In this respect, ISTEA has 
had a major impact. 

I agree with earlier comments regarding the role of 
the private sector, as well as deregulation, of which we 
need more if transportation is to become more efficient 
across the board. I also concur with comments regarding 
passenger transportation. The subsidy programs that 
exist today, which are primarily a function of the role of 
the public sector in the movement of passengers, un­
fortunately serve to cloud what is happening in the 
marketplace. Until we are able to devise a mechanism 
for better responding to and better understanding what 
the market demands, we wi l l be unable to achieve the 
types of efficiencies in passenger intermodalism that are 
starting to be seen on the freight side. We have to learn 
how to be more market-driven on the passenger side of 
the equation. I do not have the answer to how you do 
that, but the subsidy schemes are clearly part of the 
problem. That is not to say that I support eliminating 
subsidies for passenger movement, because I do not; 
however, we do need to do a better job of figuring out 
what the marketplace wants. 

There are a couple of areas on which I would like to 
see more emphasis. The first of these is technology. Tech­
nology is going to continue to change transportation 
and that influences how we educate future transporta­
tion professionals. Current and future workers in the 
industry have to be more "technologically literate" and 
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be comfortable with amassing, using, and analyzing vast 
amounts of information. 

Second, we have a public, both passengers and shippers, 
that demands greater mobility and greater capacity. But we 
also have a public demanding that this be achieved with­
out degradation of the environment. In my mind, there is 
only one way that this can be achieved, and that is through 
investment in technology and becoming smarter about 
how we provide transportation. Perhaps this relates to the 
earlier call for intermodal R & D and a greater focus on a 
systems approach as opposed to modal R & D programs, 
on which governmental R & D seems to continue to focus. 

I also want to underscore the role of the private 
sector, but I would take that further and argue that we 
must be opening up new arenas, nontraditional arenas, 
for the private sector, be they in highway and transit 
elements of overall systems or perhaps more fundamen­
tally in providing opportunities for the private sector in 
financing transportation projects, an area that has pre­
viously been largely the purview of the government 
sector. In an age when we have increasingly limited pub­
lic resources for transportation, it is incumbent upon us 
to find ways of introducing more private-sector elements 
into how we think about and finance transportation. 

Let me close by summarizing some of the qualities I 
think we need to look for in our future transportation pro­

fessionals. They have to be customer-focused, which can 
mean at least two things today. We need systems that are 
basically seamless, because the reality is that although in 
an ideal world we would like to have everyone talking 
about how wonderful intermodal transportation is, that is 
just not going to happen. Most people do not know what 
"intermodal" means, and I am not sure that they need to. 
On the other hand, users of the intermodal system who do 
understand it, like shippers, increasingly demand trans­
parency and seamlessness. What it comes down to is that 
transportation has become more complex and customer-
focused, and that is something young people considering 
careers in transportation need to understand. 

The transportation professional needs to be flexible 
and will ing to respond, needs to be market oriented, 
and needs to be aggressive. The transportation profes­
sional must avoid, at all costs, becoming bureaucratic, 
while at the same time be able to deal wi th those who 
are accustomed to doing things one way—who are bu­
reaucratic. This is true for both the public and the pri­
vate sectors. This is a challenge, because there continues 
to be a lot of bureaucracy in many sectors of the trans­
portation industry. The transportation professional 
must also be optimistic, must have good quantitative 
skills, and have a good technological base and a good 
information skills base. 

Aaron Gellman 

It has been clearly demonstrated that the path to a ca­
reer in transportation logistics today goes through in­
termodalism. Consequently, education for such ca­

reers should certainly encompass intermodalism, but not 
to the exclusion of many other issues and aspects of 
transport and logistics. For example, many universities, 
including community colleges, have become so excited 
by the educational opportunities offered by logistics and 
logistics management that they have soft-pedaled, even 
eliminated, education related to actual transportation, 
the component of logistics without which we have noth­
ing. Few schools have maintained a presence, have given 
suitable priority to transport education. Admittedly, 
more education is specifically focused on transport 
careers today than before deregulation, and a great 
deal more education today is focused on logistics, but 
without transport, logistics is the sound of one hand 
clapping. 

Industry has both an interest and a role to play 
regarding education for transport and logistics careers. 
Krebs expressed such an interest, and of course BNSF 
wants the best students. They want the intellectual cap­
ital they need to maximize profits—that is the goal of 
the private sector in transport. It is important to recog­
nize that the public sector also needs the best people, 
those with the ability to do what is needed to manage 
public enterprises, such as MARTA, such as the various 
transportation elements within the Commonwealth of 
Virginia. 

Historically, we have not always gotten the best out 
of the transport and logistics programs that universities 
offer. The role of industry in all of this is to keep educa­
tion "green." There needs to be a continuing dialogue 
between industry (the demand side of the equation) and 
universities that supply the students they need (the sup­
ply side of the equation). We need this dialogue, and it is 
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something we at Northwestern prize very highly, as do 
other educational institutions. For example, universities 
collectively need to be told that third-party logistics 
firms are critical to the future, even to the present, in 
transport performance and logistics performance. 

Air freight, for example, is an area that has not been 
sufficiently understood from an educational standpoint, 
a situation that needs to be corrected. We need to do 
more with respect to the management of technology and 
the management of integration processes. In most uni­
versities, litde is taught about how transport innovation 
takes place or, even more important perhaps, how to 
avoid thwarting worthy transport innovation. As edu­
cators and transportation professionals, we need to 
understand this and we need to be able to impart this 
to students because they most certainly are going to be 
managing technology. There is no way that the technol­
ogy, the intensity of the transport and logistics business 
is going to do anything but increase. By the way, this is 
one of the reasons that I am an economist. 

When I heard previous speakers qualifying them­
selves by saying that they had no transportation educa­
tion, I thought that I was going into the witness box, 
where you have to state your qualifications. I actually 
have an education for a transportation career—my B.A. 
at Virginia was, by self-selection, very much related to 
transport, as was my M.B.A. at Chicago and my Ph.D. 
at MIT. I did all my papers on transport and logistics 
subjects, wi th the exception that while I was at MIT, 
I discovered my other field, the management of indus­
trial innovation processes. The two come together very 
nicely in transport and logistics these days. 

In any event, industry has both an interest and a role 
in university education for intermodalism, and this is the 
way we ought to think about it—education for inter­
modalism. The obligation and interest of industry can 
be fulfilled through communication and cooperation 
between academia and relevant industry players. Com­
munication has to involve both freight and passengers. 
For example, it is amazing to me that no one in the air­
line industry seems to understand that they have an 
obligation, which is profit maximizing, to take some 
interest in what happens to the passengers en route in 
their aluminum tubes and en route to and from them. 
However, airlines take very little interest in this, and I 
think that is unfortunate. I suspect the reason is that the 
airlines, for the most part, view the airport as a public 
enterprise over which they have little influence. I view 
this as head-in-the-sand thinking, and when the airlines 
continue to experience the up-and-down motion of 
other industries, as they have begun to, I think they w i l l 
take more interest in extending their reach into the fu l l 
supply chain where passenger travel is concerned. 

We also need more dialogue with transport and logis­
tics enterprises regarding international movement of 

goods and people. There is still a tendency to put more 
emphasis on domestic at the expense of international, 
even in an ever-increasingly global economy. 

We need to teach students a lot more about "manag­
ing in all seasons," and by that I mean all economic sea­
sons. For example, as painful as it is to say, the railroads 
of the United States have for most of the 20th century 
(certainly since World War II) managed in a situation of 
shrinkage. Now the railroads are managing in an era of 
growth, which is a very different challenge. We ought to 
be turning out people from our universities who can 
manage in all of those seasons, and we need to be told 
this by industry, because it is critical to development in 
certain industries, including, at the present time, the rail­
roads. Managing in growth and managing in a decline or 
a steady state are very different things. 

Where is the cooperation? The cooperation needs to 
come through advice about what instruction we ought 
to be giving. Northwestern gets that through its Business 
Advisory Committee, and it is invaluable to us. It keeps 
the courses green. It keeps the courses looking forward. 

We also need to rely on industry for research projects 
and research data and information. This is even slightly 
more important than research financing. We also need 
cooperation with respect to recruitment, with respect to 
placement. If industry wi l l tell us what kind of people 
they want by attributes, we can much more accurately, 
efficiently, and humanely advise our students as to which 
of the placement opportunities offered should be seri­
ously considered and how they can prioritize them. 

I would also suggest that cooperation for the uni­
versities extends to being honest brokers of ideas and of 
solutions. Let me give you one example. We recently 
were involved in a situation in which two modes of 
transportation that interchanged a significant amount of 
traffic in a given commodity were not really connecting 
intellectually with respect to data and other issues. We 
called a one-day meeting of the principal carriers and the 
shipper. Fortunately, it was a concentrated industry and 
a very limited number of producers. We found during 
the first hour we met that not one of the railroad execu­
tives had ever met one of the truck company executives. 
They exchanged traffic on an hourly basis all over the 
country, yet they had never met one another. In just one 
meeting, they exchanged a lot, and it has been tremen­
dously beneficial for the shipper, for the carriers, both 
rail and highway, and we were honest brokers. I do not 
think such a meeting could necessarily have been called 
in the private sector; in fact, perhaps it would have been 
more dangerous. But a university can be an honest bro­
ker, and we were willing to do it. I am sure others across 
the spectrum of American academia would be willing to 
do the same. 

The university community ought to recognize that ed­
ucation for intermodalism is a godsend because inter-
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modalism is a great platform for addressing a wide spec­
trum of issues that matter, not only in a transport and lo­
gistics context, but also in a broader context. For exam­
ple, at the first level, intermodalism deals with transport. 
Intermodalism also deals with public participation in de­
cision making—call it political science, if you wi l l . Inter­
modalism also has a component that must address data 
systems, data requirements, and data interchange. Inter­
modalism requires that you take a look at the global na­
ture of our world economy. Intermodalism requires us to 
introduce the concept of customer requirements and 
customer satisfaction. Intermodalism also requires us to 
look at financial considerations such as inventory issues. 
For these reasons, those of us in the university commu­
nity ought to see intermodalism as something we want 
to embrace for pedagogical reasons, although there are 
many other reasons as well. 

Should it be part of the core curriculum? I certainly 
would like to see that, but it is a hard sell to deans, for 
several reasons. One of the problems that many univer­
sities, including Northwestern, have with regard to es­
tablishing a core curriculum is that logistics competency 
is typically found in at least two schools—if you're 
lucky, it is in three—which makes it even more difficult. 
These schools have their jealousies, their boundaries, 
and it is difficult getting the university to understand 

that for logistics education, not only do we need to ad­
dress what is done in the graduate school of manage­
ment, but we also need to integrate and offer the courses 
to any students who are interested in logistics, regardless 
of the school or department they are in—industrial engi­
neering, civil engineering, and so forth. Our Ph.D. pro­
grams in economics have a number of professors and 
students interested in logistics matters, but it is difficult 
to bring them together. We need to meet that very sub­
stantial challenge. It is political and it is also financial be­
cause of the differences in salaries that people make at 
the different schools. In the case of Northwestern, it is 
difficult because we also have different calendars for dif­
ferent schools. 

Finally, there is the matter of handoffs—between 
secondary school education and undergraduate college 
education, f rom college to first career step and then to 
graduate school, f rom graduate school to next career 
step, f rom career to continuing education, back and 
forth. These handoffs are critically important, and the 
responsibility is not entirely in the education sector, but 
also in the industry sector with those who employ the 
individuals going through this process. Both academia 
and industry must meet those responsibilities forth-
rightly if each is to perform at the highest level possible 
in their respective spheres. 
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Van Heusen Shirts to Market: Vertical 
Integration and Supply Chain Management: 
New Ways of Doing Business 

Charles Raymond, Sea-Land Services, Inc. 

What I am about to present may surprise some 
of you. I w i l l be talking about a company that 
owns and operates the largest commercial 

building in the world—twice the size of the Pentagon; 
a company that each week moves over 3,000 tons of 
automobile parts f rom 28 different plants and locations 
in Europe to five different plants in Latin America for 
one of the big three automobile makers in the United 
States as a total logistics package; a company that for the 
last 7 years has had the marketing contract to manage 
the Trans-Siberian Railway for the government of the 
former Soviet Union. That company is called Sea-Land 
Services. 

The theme that I heard being put for th by previous 
speakers was that we need to be much more customer-
oriented, much more customer-focused, if you w i l l , in 
order to improve the supply chain and reduce cost. You 
cannot do that by simply having functional expertise. 
For the total logistics business to be successful, you 
need to have a perspective, which is the customer's 
perspective. 

I am quite sure you did not think I would use a Van 
Heusen shirt to present a case study on intermodalism, 
but there are some key drivers in the garment company 
called Van Heusen. Van Heusen is tasked with moving 
their operations from one part of the globe to another, 
finding new sources, reducing their costs, and further 
improving their supply chain. Some of their drivers are 
the rising costs in Korea, which is becoming more in­
dustrialized, has a maturing middle class, and whose 
economic expansion over the years has been phenome­
nal. Wi th that have come labor problems and, as a 

result, rising costs. At the same time, the quota system is 
having an its impact on Van Heusen. In addition, they 
are having to respond to style changes more quickly than 
they perhaps did in the past. 

Two flows are involved in this process. The first is the 
primary flow of raw material, in this case cotton, which 
comes from the United States, mainly f rom Texas, and 
moves by truck and rail and ultimately by sea and then 
truck again to the fabric maker in Korea. Once there and 
made into cloth, it moves by truck and sea again, this 
time to Guatemala, where the cutting, styling, button 
placement, packaging, and labeling all take place. The 
product then moves to the port in Santo Tomas and by 
sea to either New Orleans or Port Everglades and then 
into Van Heusen's North American distribution centers. 
From there it goes by truck and air parcel to the com­
mercial retail customer and ultimately to the consumer. 

Several subtransportation systems are involved as 
well. One deals with samples, which have to move from 
the fabric maker in Korea to Guatemala to be cut and 
styled in order for the buyers to accept the product that 
Van Heusen is ultimately going to put on the retail shelf. 

Some of the required skills and knowledge in today's 
environment that deal with supply chain management 
are discussed in the following paragraphs. 

Fundamental economics includes knowledge of sup­
ply and demand, international currency and banking, 
financial ratios, and letters of credit. 

Purchasing services and moving products through 
the supply chain require a very delicate understanding 
of supply and demand economics as it relates to the 
purchase of raw materials, contracting for labor, and 
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movement of goods, whether by truck or rail or by sea 
or other modes. Supply and demand is a key tool for 
business managers of the future and facilitators to 
understand in every transaction. 

With regard to international currency and banking, if 
you don't think recent events in Southeast Asia had an 
impact on Van Heusen, had an impact on Sea-Land, and 
had an impact on you, then you were asleep. People who 
are going to function well in this changing global envi­
ronment really have to be able to understand how sways 
in international currency and how international pay­
ment facilities can affect their cost of doing business and 
the quality of their product. 

In choosing a mode and a carrier within that mode, as 
well as in choosing a company that wi l l sew on buttons 
or a company that wi l l cut fabric for you or a farmer 
who is going to grow and ship cotton for your base 
product, it is critical to know what the return on in­
vested capital is, what your suppliers' financial operat­
ing ratios are, and how to predict their effectiveness 
in the future and in applying technology and change in 
their part of the supply chain. 

An understanding of how letters of credit are con­
structed and transacted and the costs of various facilita­
tions and the overall banking and funds flow transfers as 
we move cargo, information, and money through the 
supply chain is essential. 

Modes of transportation constitute the second area of 
knowledge. There are obviously tradeoffs in using dif­
ferent modes. A previous speaker talked about the 
velocity/price issue—service versus cost. You can get 
tremendous service, but can your product pay for that 
service? How reliable is that mode and how does relia­
bility help you to reduce the safety stock in your overall 
logistics chain? It may be more critical to pay a higher 
price for reliability to take the supply of stock out of 
your chain than traditional thinking may have led us to 
believe. 

Product sensitivity and time versus cost—how perish­
able is your product? For example, you can move a 
trailer load of Van Heusen shirts for $2,700 f rom Korea 
to Cleveland, Ohio, but if it takes you 5 weeks to do 
that, the shirts are going to be out of style by the time 
they get to the market. This is less critical for some of the 
more traditional commodities such as resins, cotton, 
waste paper, craft liner board, and so forth; however, it 
is a lot more critical for products like VCRs, Nike shoes, 
and Van Heusen shirts. 

Geography and cultural learning are important. For 
example, Sea-Land just moved its headquarters f rom 
around the world down to Charlotte, North Carolina, 
and hired 350 people locally. Very few of them under­
stood the metric system. Very few of them understood 
geography; for example, they knew nothing about the 
smaller countries in Europe. 

Understand the effect of time zones; don't pick up the 
phone in North Carolina at 4:00 p.m. Eastern Standard 
Time and call somebody in Hong Kong, because you're 
going to wake them up, which won't make for a great 
business relationship. 

Professionals in transportation and in the supply chain 
business really need to have a keen understanding of cur­
rency, which is an area you do not know about until you 
experience it. You do not know the effect of currency on 
your product until you are changing your dollars in a 
foreign market where the currency is being devalued and 
experience the impact of this on your own life. 

Transportation and logistics professionals need to 
understand that mode capabilities differ by geographic 
area. Barging in China or on the Rhine River is a lot more 
reliable than you may think it is. It is more reliable than 
trucking or rail in certain sectors of the United States 
today. Know your geography—we once had a shipper 
move a product from Santo Tomas, Guatemala. They 
manifested it on the bill of lading, and we carried it to 
St. Thomas, Virgin Islands. St. Thomas and Santo Tomas 
sound alike, but they are 1932 km (1,200 miles) apart— 
and believe it or not, the only way you can get from one 
to the other is through Miami. 

Knowledge of data transfer and electronic commerce 
is also important. Electronic commerce encompasses 
supply chain management and the compatibility of sys­
tem architecture. For example, what is the base technol­
ogy platform upon which your system is running? What 
is the platform upon which your suppliers' information 
is being moved? Are they compatible? One also has to be 
knowledgeable about web-based technologies and about 
the economies of information technology, not only elec­
tronic data interchange (EDI), as somebody pointed out 
this morning, but also electronic funds transfer. 

In the area of government regulations and customs, 
for a product to move, people need to understand how 
duty drawback actually works. What is required in 
order to participate in those programs? What is the im­
pact of issues like child labor? I f you are selling these 
Van Heusen shirts to U.S. soccer Moms, what are their 
concerns about the assembly of these products in areas 
where child labor may have been or is an issue? 

The quota system—how does that affect your ability 
to move the product? I f you have a hot item constructed 
in one country that suddenly takes off and you run up 
against a quota system in another country, how do you 
move your raw materials and your manufacturing 
process to another location and not affect your business? 

Finally, labor, which is a key issue for Van Heusen, 
has been dealt wi th in Korea and in Guatemala in a very 
effective way. However, Van Heusen has also done so in 
consultation with their ocean carrier, Sea-Land. 

Transportation professionals in the future must have 
education and training in distribution and delivery 
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skills. The Sea-Land building in Hong Kong that I 
mentioned earher is 557 418 (6 milHon ft^). We do 
warehousing, bar coding, and just-in-time inventory 
there as well as multicountry consolidation. We do all 
the distribution in Asia for McDonald's, Nike, and 
Reebok, and we run the quality program for Hallmark 
cards in this facility. It is a lot more than just single-mode 
transportation. 

Knowledge of costing and pricing includes activity-
based costing (ABC), a technique that transportation 
professionals need to understand. They should also have 
knowledge about cost-based pricing. In our industry 
pricing has traditionally been market based; you charge 
what the market wi l l bear. As you start to customize 
products and services, you need to charge for them on 
the basis of cost, not the market, because unless you dif­
ferentiate, you wi l l price yourself into the ground. 

On the subject of conferences and tariffs, as men­
tioned by previous speakers, I would also make a big 
push for deregulation. You cannot operate in the kind of 
environment where the traditional conference system 
dictates how much you are going to charge a customer 
for the ocean portion of your transportation link. 

Understanding of transportation and logistics strategy 
is critical—understanding capacity and how capacity-
supply relationships drive costs. For example, look at 
the industry consolidation that is occurring in ocean 
transportation now, with two or three major consor­
tiums coming together with nine carriers. What impact 
does this have on terminals, on information and infor­
mation systems, on planning? How wi l l deregulation of 
the ocean industry, following that which has occurred in 

the truck and rail sectors, affect the ability to move 
products through multiple geographies to the ultimate 
consumer? 

With regard to revenue management, are you going 
to be exposed to suppliers' charging a higher price dur­
ing the typical rush out of Asia during May to October, 
or are you going to be able to sit down and contract with 
the carrier for a rate that is going to allow you to price 
that product and sell it in the marketplace throughout 
the year? 

Finally, there is market segmentation: in your suppli­
ers' minds, how are your various products segmented? 

The whole concept of supply chain management is 
changing, moving from a situation in which there are 
stacks of products for which invoices are cut, accounts 
receivable are made, payments are cashed through 
banks, and so forth. Supply chain management is going 
to become much more fluid, and the flow of goods, in­
formation, and funds through the system is going to be 
critical. 

From our perspective at Sea-Land, the learning strate­
gies that need to be in place include corporate intern­
ships, that is, the ability to educate the educators, if you 
w i l l , and that is not meant to be derogatory, but rather a 
challenge to keep those who are in the educational envi­
ronment up to date with trends. Transportation profes­
sionals need to understand the capabilities and l imi­
tations of the transportation network in managing 
products through international trade; this wi l l involve 
partnerships with universities, job rotation and experi­
ence, and personal learning, even if it is on the web, and 
understanding the transportation network itself. 



Global Transportation Network: 
An Intermodal Information System 

Mark Bonatucci, Lockheed-Martin Corporation 

^ T T ^ he global transportation network (GTN) is the 
I information system for the U.S. Transportation 
A Command (USTRANSCOM), and Lockheed-

Mart in is the prime contractor. As deployed today, G T N 
is the largest successful implementation of an intermodal 
transportation supply chain management information 
system (MIS). 

G T N is the primary command and control system, 
including operations information, and is the primary 
business management system for USTRANSCOM. As 
such, its span is very wide, and it interfaces with nu­
merous other systems. It encompasses the information 
needs of a wide range of intermodal interests—those of 
carriers, managers, and customers. To provide the 
required functionality, G T N acquires data from about 
23 external systems today. Lockheed-Martin adds about 
three systems a month and plans to interface with 100 
intermodal carriers over the next 24 months through 
electronic data interchange. 

The objectives of G T N have been intermodal f rom its 
inception. As an information management system, it has 
common bonds with numerous systems that are being 
implemented today. The strategic initiatives are support, 
both centralized policy planning and guidance, and de­
centralized execution, so that response to that central­
ized information can be rapid. 

The tactical objective for GTN—to provide a central­
ized repository and source of intermodal information, 
planning analysis, execution, and forecasting across the 
entire intermodal system and worldwide universal com­
munications with all trading partners—has driven its 
intermodal nature. It has been on a rapid path ever since 

Desert Storm and Desert Shield in 1990, when a loss of 
in-transit visibility resulted in the need for the Joint 
Forces to open 25,000 of the 40,000 containers shipped 
to Saudi Arabia to figure out what was in them and 
where they had to go on the next leg of their journey. 

This aggressive development and deployment sched­
ule also infuses the system wi th functionality in an 
incremental fashion. Ensuring that users' needs are met 
in an adaptive and evolutionary fashion is a good way 
to ensure that what is built is what real users need 
and want, a system whose users' base is broad, rang­
ing f rom senior executive generals to personnel supply 
clerks. Thus, G T N presents special challenges and skill 
requirements. 

The goal for G T N is to provide all the transportation 
information to support total asset visibility, which is the 
Department of Defense version of supply chain manage­
ment. The principal events that are recorded in GTN, 
relative to movements of people and cargo, relate to l i f t 
and shipment of an item and receipt at every node in the 
transportation pipeline. The system attempts to chroni­
cle every move of an item as it flows through the defense 
transportation system. 

The final segment of total asset visibility is in-transit 
visibility. Here movement transactions or information 
about shipments of unit sustainment cargo is captured. 
If your unit cargo is built to order and sustainment cargo 
is built to replenish, you can see a correlation with things 
that the Council for Logistics Management (CLM) talks 
about in the context of supply chain management. Pas­
sengers help to execute and control the transportation 
process, which requires that extensive amounts of infor-
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mation be sent to GTN, which then functions as a trans­
portation central repository and primarily is the com­
mand and control information system. 

In order to provide the necessary in-transit visibility 
across all modes of the global transportation system, 
G T N receives information f rom air movements, sealift, 
truck and rail, requisitions or orders, and then unit 
moves, which are large orders, and basic operations in 
order to better manage the assets themselves. 

To achieve this in a relatively short period of time and 
meet customers' needs, the major challenge for every 
information systems provider is figuring out what to 
build. The development methodology called joint appli­
cation development (JAD) is utilized, which requires and 
facilitates close-coupled user involvement. JAD helps 
ensure that the functionality produced is the functional­
ity desired by the user community. It gets the users 
involved early in the development process, but even 
more important, it keeps them involved throughout. The 
evolutionary, incremental aspect provides users and do­
main experts wi th multiple opportunities to view and 
use the actual product as it is demonstrated, developed, 
and delivered. 

In order to ensure that all issues are considered dur­
ing this short product life cycle, we have combined JAD 
with a focus called integrated product teams (IPTs), in 
which a cross-functional team approach is employed. 
This is both in response to, and for the satisfaction of, 
the broad skill and knowledge requirements of an infor­
mation system with GTN's breadth. The team consists 
of at least one member with the skills and knowledge 
required to address a particular product or function area 
through to completion. The velocity of change in the 
commercial marketplace, along with the demand to sat­
isfy this need rapidly, has required adoption of the 
"adapt and reuse" principle as a mantra throughout 
the life of GTN, that is, f rom the perspective of both 
USTRANSCOM—the customer—and Lockheed-Martin. 
Use of this principle has done a number of things; pri­
marily, it has spread out the development and deploy­
ment cycles, and it has reduced the acquisition costs. 
However, for the technical staff, it has also driven a need 
for broad knowledge of the workings and technologies 
available in the commercial marketplace. 

Each team member is expected to bring a basic skill set 
to the team, depending on his or her role. Domain experts 
are knowledge engineers with intermodal operations 
knowledge in at least one, preferably two, modes, be­
cause of the nature of GTN. They are required to have 
in-depth knowledge of at least one or more of the feeder 
systems and the data that are available from them. They 
are required to have basic information systems and infor­
mation engineering capabilities. Ideally, they have an un­
derstanding of relational database techniques and process 
engineering skills that all the big five consultants have 

been talking about for years. Teamwork skills are also 
essential. I emphasize teamwork again and again because 
to operate and quickly deploy such a large system, you 
cannot have your own ideas. You have to work on a team 
and you have to work in a collaborative environment. 

Systems engineers then take that knowledge and try 
to apply functional knowledge and functional require­
ments and develop a top-level architecture for a solu­
tion. They are required to have broad knowledge of 
commercial information technology, the MIS environ­
ment, and a deep-rooted understanding of JAD and 
rapid application development (RAD) techniques and 
their limitations. On the technology side, we have talked 
about JAD/RAD techniques for years as a panacea. The 
reality is that these techniques solve many, many prob­
lems and help deliver the solutions people want, but they 
have certain limitations and require a certain amount of 
patience on the part of engineers to listen to users. 

Data modeling is the key to this whole centralized 
repository and requires basic World Wide Web commu­
nications architecture skills, operations research, and an 
understanding that intermodal transportation and sup­
ply chain management are control-of-flow operations 
research problems. A combination of information secu­
rity skills and business savvy is also important. It is 
funny to hear people talk about the need to share infor­
mation when the reality is that most corporations are 
investing heavily in their technology infrastructure and 
are looking for ways to reap service discriminators. As 
for trying to get them to work together and adopt open 
systems, the transportation side of these companies is 
behind the technology side. We have been dealing with 
open standards and trying to figure out what to share 
and what to hold close to the vest for years on the tech­
nology side. Now the business side is getting involved. 

Database engineers and architects must have superior 
skills in data modeling. When you look at the functional 
titles and the relationships between global supply 
chains, modeling is the key to developing a system 
quickly without wasting time. If i t is done wrong, you 
end up throwing away half of what you developed in the 
first 6 months of a project. Deeply rooted software query 
language skills are necessary, as well as a basic under­
standing of the transportation domain. If educators 
could figure out how to infuse some transportation into 
the engineering side and the operations research side, so 
that students learn how to apply technology, and then 
some technology into the business side, so that students 
are not afraid to wrestle with the technology, that would 
help greatly. Software application developers need tech­
nical skills in basically the same areas as the database 
engineers, along with their own technical knowledge. 
The project manager/team leader is the person we ex­
pect to bring the knowledge to bear of what data and 
information can be shared without losing the service 
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discriminator advantage and what data and information 
must be safeguarded. 

In this industry, roughly 1,000 technology companies 
are now involved, so staffing and training of that staff 
are constant challenges. We have increased our staff in 
this area by 100 percent in the last 15 months and con­
tinue to grow. Training and education then become on­
going requirements and wi l l be through the foreseeable 
future. One must fuse business and technical skills to 
create robust and durable representations of real-world 
objects and how they relate to each other while still 
maintaining these database and performance ways. 
None of you like to press a button on a computer and 
wait 3 min for an answer. This means that in addition to 
modeling all these complex interactions, the data mod­
eler has to work fast. The global nature of intermodal-
ism complicates that situation. In enterprise modeling, 
the functional side needs to understand and model 
processes in a technical way or in a way that can be 
translated for technical people without loss of the mean­
ing across the enterprise. In addition, they have to fore­
see the nature of the process changes that the technology 
w i l l enable when it is brought to bear on the problem. 

Teamwork is essential, since no one person can do it 
all. As much as technicians like to consider themselves 
experts who should be left to do what they want and 
functional experts like to just indicate what the system 
wi l l do, you have to work in the realm of the possible 
and you have to respect each other and work as a team. 
When we look at entry-level or even senior candidates 
(and we are looking for both right now), we put a pre­
mium on those who have worked at least at the under­
graduate level on collaborative projects for which the 
actual grades and success of the entire team are in­
fluenced by the grades and success of the individual 
members. This experience brings a lot to bear when they 
come into a business that functions in that way. 

In external alliances with trading partners, teamwork 
comes into play regarding what data are shared and 
what data are safeguarded. On the technical side, we 
have had to wrestle with this wi th open systems for 
years. For example, I can get lots of information on DOS 
and what this operating system does, but I could not pay 

$100 million today and get the proprietary format of a 
PowerPoint file f rom Microsoft. Therefore, you have to 
understand which things are your market discriminators 
and only safeguard those as opposed to everything else. 
When we try to share data with some transportation 
companies for whom USTRANSCOM is a large cus­
tomer, it is taking us months just to work out confiden­
tial disclosure agreements. 

What we have come to realize is that we going to 
have to pay more for higher-level personnel wi th more 
experience because it is unlikely that anyone, even a 
transportation professional, understands multiple modes 
without at least 5 years of experience. As I mentioned 
earlier, we are placing a premium on collaborative work 
projects in undergraduate programs for entry-level and 
new recent graduates. We have increased our use of tech­
nical consultants and subcontractors, not across our 
whole enterprise, but on focused initiatives. We are 
going out and buying, at a premium, those skills we 
need. We are establishing and continue to maintain on­
going in-house training programs, brown-bag sessions 
where our functional experts talk and educate our tech­
nicians on what the domain experts need to know and 
our technicians educate the functional people as to what 
technology is and does. 

With respect to increased documentation and focus 
on processes, even as our talent base grows very quickly, 
there is still a need to cater to the average worker as 
opposed to the exception. This includes, for example, 
ISO 9000 and the Software Engineering Institute's capa­
bility maturity model (SEI C M M ) or initiatives where 
we are forcing cross-training of best practices. We have 
explored, and continue to explore, the estabHshment of 
an alliance with an institution for transportation do­
main knowledge. Technicians just do not have that type 
of exposure. They spend their life in the information 
technology world and they need to know how to apply 
that technology to the domain, be it banking, trans­
portation, or elsewhere in the industry. 

Increased participation in industry groups and con­
ferences to maintain currency in both transportation 
and technical domains is important. The velocity of 
change in knowledge here is also rapid. 



Transit System Planning and Operations 

Naomi Nightingale, Los Angeles County Metropolitan Transportation Authority 

A t Los Angeles County Metropolitan Transporta­
tion Authority (MTA) we have been involved in 
the business of workforce development at the high 

school level since 1985. It was no easy task to convince 
our executive staff that, for our own sake, transportation 
needed to be involved in the business of education, that we 
indeed needed to develop partnerships with our high 
schools, our middle schools, our universities and colleges, 
in terms of meeting the needs of MTA's 20-year plan. 

As we looked at our 20-year plan and the 725 km 
(450 miles) of rail that we anticipated developing—the 
transportation systems, highways, and freeways within 
the Los Angeles County and Southern California region— 
what was absent from that 20-year strategic plan and 
even from our 5-year business plan was the workforce ed­
ucation and training required and the qualified people 
required to build and operate those systems. In Los 
Angeles, when we broke ground for our first line in 1985, 
the Long Beach to Los Angeles Blue Line, we imported 
every person who worked on that project, from planning 
to construction. As you can imagine, in an area where we 
have double-digit unemployment, that simply was not an 
acceptable practice. The Transportation Careers Acad­
emy Program (TCAP), with high school students from 
grades 9 through 12 and students from community col­
lege up to grade 14, is our effort to prepare the workforce 
that the Los Angeles County region needs in order to have 
a supply of qualified potential employees. 

TCAP is managed through our Career Development 
and Training Center. We have developed a system of de­
livering education and training that involves not only our 
TCAP for grades 9 through 14 but also the Transporta­

tion Teaching Institute, which is our mechanism for pro­
viding support services to both teachers and students. We 
have a cadre of 300 volunteers, professionals from the 
M T A and our business partners, who support teachers 
and students in a variety of ways, including curriculum 
development, so that teachers have assistance in writing 
curriculum appropriate and relevant to the transporta­
tion industry. Each teacher and each 12th-grade student 
has an industry mentor. We are expanding that program 
to provide M T A mentors for 11th graders as well. 

We have an information and resource team that goes 
out to schools and involves teachers in building relevant 
practical, real-life projects for the classroom. We have a 
group that makes lectures and tours and has developed a 
directory so teachers can pick and choose what is most 
important and appropriate for their particular subjects. 
We also have a train-the-teacher group. Each summer, 
teachers come to the M T A and are assigned mentors 
whom they shadow on the job. They also do actual work 
for the agency and attend a series of workshops to orient 
them to the transportation industry and familiarize them 
with the various transportation-related occupations. 

The area I wi l l focus on is our customized training 
department, established for the development of new and 
emerging technologies. The capstone for our system of 
delivering education and training is the Advanced Trans­
portation Industry Consortium (ATIC), which the M T A 
cochairs with our regional planning agency, the South­
ern California Association of Governments (SCAG). 
The consortium is designed to be the initiative that brings 
public, private, and government entities to the table in 
the interest of workforce development for the Southern 
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California region. There is also a job development and 
training component of our system, which requires all 
contractors who do business with the MTA to allocate 
3 percent of their labor dollars to employing unem­
ployed persons in the area, including displaced workers, 
engineers from our aerospace industry, and others who 
are unemployed but qualified to work in the industry. 
These components make up our system of delivering 
education and training, encompassing high school 
students, college students, and unemployed adults. 

Our customized training department recently focused 
on the development of a training program for signal sys­
tem technicians in response to MTA's investment in and 
installation of new traffic signal controls. There are 
about 10,000 of these new controls throughout the 88 
cities in Los Angeles County to measure congestion miti­
gation, air quality, and mobility in the Los Angeles 
County area. After the investment and installation of 
those signal control systems, it was discovered that no 
individuals had been trained to maintain and repair 
them. The career development and training center, 
working with the signal support group, an organization 
put together to address how repair and maintenance 
were going to be carried out in this particular initiative, 
looked at what needed to be done with existing employ­
ees. We set up a series of workshops on signal controls 
and communications for the existing public works em­
ployees from the 88 cities in Los Angeles County. These 
workshops were funded through MTA's internal funding 
mechanism, Call For Projects, by means of an applica­
tion from the career development and training center, 
which received $159,000 for a two-year period. The 
major objective of these programs was to provide com­
prehensive training to local traffic signal operation and 
maintenance personnel in the areas of signal synchroni­
zation, communication, operation, and maintenance. 

The second objective was to provide a means for dis­
seminating information and knowledge about current 
technologies in the areas of signal systems operation and 
maintenance. Many of the small cities did not have 
knowledge about the capabilities of such technology or 
how to fund its installation. This initiative served as a 
forum for the delivery and dissemination of that infor­
mation and provided an opportunity for operation and 
maintenance staff to share their experiences and knowl­
edge. We have held four or five workshops this year, 
sending out flyers to recruit for participation in the 
program. There are always more applicants than we 
have space for in the class, which is limited to 25. We do 
have a plan for continuing the workshops next year. 

The proposed training is envisioned to draw re­
sources from or expand existing programs at the federal, 
state, and local levels to suit the local agency projects 
funded by the MTA; to provide a forum to involve all 
concerned agencies, both public and private; and to 

develop a curriculum at the community college level to 
provide training and encourage development in the 
areas of signal synchronization. In addition to the work­
shops that we have developed for existing employees, we 
have worked with the community college to develop a 
certificate-level program for those interested in entering 
the field and learning the trade of signal systems opera­
tions and maintenance. The final objective was to de­
velop a curriculum that could lead to certification in the 
future and to provide the necessary future workforce in 
this particular field. 

The signal systems program was developed with 
funds from the M T A . We have a technical advisory 
committee that helps with the technical information 
and provides oversight for curriculum development. 
The signal support group helps with the planning and 
coordination of signal system synchronization through­
out Los Angeles County. It involves the highway pro­
gram at the M T A and the career development and train­
ing center, funded by our internal Call For Projects 
funding mechanism. Throughout Los Angeles County 
we have several regional traffic forums that deal wi th 
signal synchronization in their particular region. 

The MTA, through this investment, looked at what 
the next phase would be. We submitted a second appli­
cation through our Call For Projects mechanism for 
funding beginning in the year 1999 to move into signal 
controls, traffic signal preemption for bus operations, 
and other areas in intelligent transportation systems that 
deal with signal synchronization as it relates to broader 
areas within the county on freeways and highways. 

Some of the cities within the county had traffic con­
trol systems for which special training was necessary, so 
we set up a program that is actually being conducted by 
the manufacturer. 

One of the areas in which we strongly believe is part­
nership with other entities in the delivery of education 
and training. In addition to our partnerships with the Los 
Angeles Unified School District, the Norwalk LaMarada 
School District, and the community college district, the 
California Advanced Transportation Training Alliance 
(CalSkills) is one of our partners in the delivery of this 
particular program and a broader range of programs. 

ATIC is our effort to employ this kind of system of 
delivering education and training for a broader range in 
the Southern California region and imminently at a 
national level as we look at what the needs are in the 
transportation industry professionally, technically, and 
at the laborer levels. 

The MTA internally has an administrative internship 
program in which we are dedicating some of our slots to 
graduates f rom our TCAP at the high school level. The 
executive level is very open to that program as we look 
at succession planning through TCAP into the regular 
workforce at the MTA. 



Technology and Intermodal Transportation: 
Priority Corridor Planning and Operations 

Belle Cole, PMR Group, Inc. 

^ I ^ his case study is about a model for addressing 
I workforce needs in the advanced transportation 
A industry, especially in what is now being called 

advanced transportation systems (ATS), although I wi l l 
continue to refer to it by the more commonly recognized 
acronym, ITS. The model is the California Advanced 
Transportation Training Alliance (CalSkills). It is an 
efficient and cost-effective way for the state of California 
to respond quickly to major obstacles, key shortages 
confronting an emerging industry. 

What are the main features of this model going to be? 
What are the desired outcomes? What are its unique 
contributions and challenges? How wi l l it be used to 
address the training needs of ITS deployment initiatives 
such as the Southern California priority corridor? Let 
me begin to answer these questions by telling you about 
the CalSkills organization, which wi l l put things in 
context. 

As you know, ITS is the basis of an emerging industry 
that wi l l support a domestic market the value of which 
was recently estimated at $400 billion over the next 
20 years, $300 billion of which is in the consumer in­
dustry, and wi l l generate new jobs commensurate with 
that stream of revenue. ITS is basically the application of 
technologies such as those for advanced communica­
tions and control, information processing, and electron­
ics to transportation systems to make these systems 
more efficient. 

ITS makes it possible to receive accurate real-time 
information on optimal routing and traffic directions, to 
provide for collision avoidance and warnings, to gener­
ate automatic incident detection and emergency notifi­

cation, to automate guidance of vehicles, to permit 
remote monitoring of traffic conditions and control of 
signals, and to provide for centralized management of 
fleet and public transit vehicles. 

CalSkills has learned that the technology areas for 
these systems include computers, sensors, videoprocess-
ing equipment, communications equipment, vehicle 
components, and systems that cut across a core of occu­
pations that have been talked about by two previous 
speakers from industry—communications, data process­
ing, electronics, and traffic management. There appears 
to be a continuing shortage of people with necessary 
skills to design, manage, and maintain these systems. 
These skill shortages are showing up in other growth 
industries as well, including the multimedia and enter­
tainment industries, which are other key industries in 
California. I learned yesterday from a report in the Los 
Angeles Times by an economist who writes frequently 
about high-tech industries that there are right now 
something like 190,000 information-based jobs that 
need to be filled, many of which are in these industries. 
The objective of CalSkills is to respond to industry needs 
because the planning, design, implementation, opera­
tion, and maintenance of ITS require that well-trained 
professionals have skills in these areas. 

For the first time that I know of in California, an eco­
nomic development project called Project California, a 
public-private partnership looking at ways to advance 
the ITS industry in California, devoted attention to 
human resource needs. If this industry was going to 
create 400,000 new jobs over the next 10 years, about 
half estimated to be in the field of ITS and the remainder 
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in the areas of alternative fuel vehicles and rapid rail, 
what would this workforce look like? What kinds of 
skills are these people going to need? What are the 
demand occupations? Who is doing the necessary train­
ing to provide the kinds of skills that are needed, and 
how do you bring about the match between the trainer 
and the industry? 

CalSkills was created as part of Project California 
to consider these questions. It has now evolved into a 
public-private partnership with a board of trustees from 
the ITS industry and also from government agencies in­
terested in training to deal with the urgent workforce 
needs of this growing industry. It is intended to enable 
this industry to respond to what we call "unmet training 
needs." It is not interested in looking at what most pro­
fessional schools and universities are doing in terms of 
providing people in the engineering field, but rather at 
what these companies need at this point in time. 

Some companies, if they are large enough, wi l l have 
their own internal training programs that wi l l enable 
them to get their people to the point where they can 
carry out some of these new complex functions. How­
ever, many firms, especially medium-sized and small 
firms, are unable to do that. The service we are provid­
ing really is geared toward the needs of industry, partic­
ularly small to medium-sized industry. 

This initial effort, especially with emerging industries 
like the ones we were looking at, required understanding 
what the industry is, where it is located, what the tech­
nologies are, and what the firms are. As a way of under­
standing the unmet training needs, some industries are 
very well documented, but when we looked at the indus­
tries in California in which we were interested, we discov­
ered that very little information was available. Therefore, 
we produced a report, which could be made available to 
anybody interested in the ITS and electric vehicle indus­
tries, to look at these technology areas. It was done not 
just out of interest, but because in order to look at work­
force needs, you have to understand where the firms are— 
who you need to talk to—especially since we were trying 
to define those needs in a way that covered more than one 
firm, that covered a segment of the industry. 

The first task was to examine the unmet training 
needs. Once that was done, we came up with a list of 
about 22 demand occupations that seemed to cut across 
the industry for professional, technical, and workforce 
skills and needs. With that came the process of deter­
mining what occupations we would be able to look at, 
recognizing that this was a small effort looking at a big 
question. A filtering process had to take place. If you 
want to develop a training program, you need to have to 
set priorities: which needs are the most important and 
are not being met in the usual ways. This required solic­
iting the informed judgment of people in the industry 
and outside experts. Using this methodology, we were 

able to come up with four or five occupations that we 
put on a fast track. We did a skills analysis of a couple 
of those occupations and came up with the signal system 
technician. It is interesting that our effort indicated the 
strong need for these technicians, and, independently, 
the Los Angeles County Metropolitan Transportation 
Authority (MTA) came up with this need as well. We 
were able to join forces so that we could take advantage 
of their workshops and their need for a community col­
lege program. 

Once you know what the need is, who is doing this 
kind of training? We had wonderful participation f rom 
the major extension programs from principal universi­
ties around the state, as well as community colleges, the 
state system, and proprietary trainers. We learned who 
could do what. The problem did not really seem to be a 
question of people being able to do the training, but 
rather of matching the company or companies and the 
people to be trained. A training program was identified 
consisting of an identified occupation or set of skills, 
specifications for curriculum development, an eager 
qualified provider, employers with real jobs, trainees 
(either existing employees or potential new hires), and 
funding arrangements. Therein enters the brokerage role 
of CalSkills. In the process, we identified over 200 firms 
and potential entrants into this industry; these were 
firms many of which have real obstacles to progress 
because of personnel and skill shortages. 

It is almost like job development. Once you decide on 
the occupation, you need to look very carefully at what 
is required in developing it. I looked at the list provided 
and realized that to do the kind of work we would do, 
you needed to talk to the people in the company and 
maybe other companies to get a good feel for what the 
training program would have to include and then iden­
t i fy providers. CalSkills does not do training, but rather 
pulls together the right people. The essence of the bro­
kerage component is to get the firm and the trainers 
ready to work together and to find a funding source. 
Various demand occupations and skills came out of the 
program—different types of engineers, project man­
agers, systems engineers, manufacturing-related skills, 
and business skills for small and medium-sized firms. 

Signal system technician was the highest priority of 
the demand occupations. It required consultation with 
employers, unions, and educators. The most interesting 
feature of this was the difficulty and yet the excitement 
of actually finding a community college that really 
wanted to author a certification program. Long Beach 
City College already had a strong program in electron­
ics, and this specialty was one they were willing to de­
velop. As a result, the program wi l l be used in the other 
107 community colleges throughout the state. 

In addition to development of the required curricu­
lum, another component is drawing together experts 
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f rom the public and the private sectors to define the 
type of program to be taught. What was going on at 
M T A was a "specializations" program. We defined the 
areas to be taught as "advanced fundamentals," which 
included digital control and technology, fiber optics 
technology, microprocessors, fundamentals of com­
puter programming, modem and network communica­
tions, and testing equipment, both documentation and 
test results. 

Another category we have been looking at is ITS proj­
ect manager and the skills needed for that job, specifi­
cally, budget planning, contract negotiations, marketing 
and sales, team leadership and consensus management, 
knowledge of several fields of engineering (civil, me­
chanical, materials, electrical), and software engineering 
and development. For people who do systems integra­
tion, we discovered that the need for ITS project man­
agers was absolutely foremost on their minds. Other 
required skills areas included continuous process im­
provement (CPI), including workflow analysis, process 
definition, and statistical process control, as well as tech­
nical and proposal writing and public speaking and pre­
sentation skills. 

For case study purposes, you need to ask the ques­
tion. What wi l l it take to continue and expand this 
effort? There are real lessons for other communities and 
states that want to organize and carry out a project like 
this. What we regard as the unique contributions of 
CalSkills include anticipation of workforce needs, 
detailed matching of needs with training, speed and 
flexibility of delivery, lower costs achieved through 
economies of scale and leveraging of public funds, 
improved quality by matching provider with need, 
assistance to small and medium-sized firms with collab­

orative training efforts, and response to professional 
capacity building for California. 

The Southern California Priority Corridor is the site 
of numerous leading-edge research planning and de­
ployment activities using ITS. It is one of five or six 
major ITS deployment projects of both the federal gov­
ernment and the California Department of Transporta­
tion (CalTrans). The corridor is one of four identified 
under ISTEA. The major characteristics demonstrate 
that it is clearly as intermodal as a project can be. It 
integrates and deploys ITS infrastructure in urban areas 
of six counties f rom Ventura County down to the U.S. 
border with Mexico at San Diego. It links several Cal­
Trans regional operations (Advanced Traffic Manage­
ment Systems) and creates a framework for information 
distribution to travelers (Advanced Travel Information 
Systems). It creates systems to communicate between 
information systems operated by regional transit agen­
cies and commuter passenger rail systems (Advanced 
Passenger Train Systems). It also integrates ITS projects 
into Showcase, which is a "system of systems." Finally, 
it creates a commercial vehicle operation (CVO) infor­
mation corridor from the U.S.-Mexican border to the In­
land Empire. 

In closing, I want to point out that CalSkills is an 
information clearinghouse for different services and in­
formation involving all the different forms of trans­
portation. With respect to training and education, we 
see it as meeting immediate, short-term, and longer-term 
workforce needs as they now occur. It does not matter 
whether it is intermodal or one mode, because the strat­
egy is to look at the need. If the need is intermodal, that 
is what we address and that is where we try to get the 
training. 
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Glenda Tate 

During the past several years, there have been a 
number of reports that focus on the workforce of 
the year 2000 and beyond. What is interesting to 

note is that these reports are obsolete almost as soon as 
they come out because the world of transportation is 
changing so rapidly. This is a challenging topic, one that we 
need to prepare for, and one worthy of serious discussion. 

Data f rom the Bureau of Labor Statistics (BLS) indi­
cate that about 10 million people, or about 7 percent of 
the U.S. workforce, are employed in transportation ca­
reers. This workforce ranges from those who operate ve­
hicles to air traffic controllers, engineers, safety inspec­
tors, environmentalists, and those who make travel 
arrangements. Historically, when we look at transporta­
tion as a field, we know that of the many job opportu­
nities available, traditionally many have not required an 
advanced degree. However, again according to BLS 
data, it is estimated that by the year 2000, 65 percent of 
all jobs wi l l require more than a high school education, 
20 percent wi l l require a bachelor's degree, and only 15 
percent wi l l be for the unskilled worker. There is no rea­
son to believe that the transportation field wi l l not fo l ­
low this pattern. We have already heard about the truck 

driver whose primary skill used to be the ability to drive 
a truck. Today, that individual must also know how to 
use a computer to perform the job satisfactorily. The 
same is true for the locomotive engineer and many other 
transportation positions. 

When we consider intelligent transportation systems 
(ITS), we see a field with the potential to provide 21st 
century answers to 21st century problems, such as ever-
increasing traffic congestion and fewer funds for new in­
frastructure. This is but one example of the impact of 
technology on our work environment and on the skills 
that need to be in place to make the promise of technol­
ogy a reality at work. After all, the technology is only as 
good as the people who can operate it. 

I believe that one of the challenges for us in federal, 
state, and local governments is to join our partners in the 
educational arena and the private sector to begin to 
think about how we prepare our workforce for the year 
2000. To paraphrase Rosa Beth Canter at Harvard Uni­
versity, our partnerships must be living systems, evolving 
progressively in their possibilities. One of the challenges 
for those of us in the regulatory arena at the U.S. De­
partment of Transportation (DOT) is the whole notion 
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of intermodalism. For those of you who have any deal­
ings with DOT, you understand how difficult that no­
tion is. In DOT'S Strategic Plan, Secretary of Trans­
portation Rodney Slater set the goal of "one DOT." 
Although this does not mean that modal operating ad­
ministrations wi l l be eliminated, it does mean that the 
Secretary wants a culture of intermodal thinking. He 
wants decisions to be made within an intermodal frame­
work. The leadership at D O T recognizes that if we are 
going to be in step with the kind of transportation pol­
icy we need for the year 2000 and beyond, it is impera­
tive that it be within an intermodal framework. 

You have heard comments from Deputy Secretary 
Mortimer Downey about the Garrett A. Morgan initia­
tive. DOT has put together a publication entitled Careers 
in Transportation. It was developed when we were un­
able to find anything that provided students with good 

information about the careers available in transporta­
tion, particularly students in high schools and commu­
nity colleges. One notion that we hear over and over 
again as we talk about preparing the workforce for the 
year 2000 is making students aware of transportation 
careers at an early age. We have heard at this conference 
that individuals often end up in transportation careers 
almost by happenstance. We want to change that. 

Our panelists wi l l be able to talk about some of these 
fundamental issues, about the current challenges in at­
tracting and retaining a qualified workforce. We wi l l 
talk about how to upgrade the skills of the individuals 
already in the transportation workforce and how to cre­
ate an environment for continuous learning. We wi l l talk 
about issues concerning what some refer to as the con­
tingent workforce: how do we bring them into the work­
force in order to be able to work effectively? 

Robert Coon 

We have to look very carefully at what we, the 
ultimate consumers, want in terms of the 
product—potential future employees. This 

panel has been asked to talk about the demand side of 
the business. I am here today as a user, as one of the 
largest employers of transportation personnel in the 
United States, to present my demands. 

First, I would like to know what intermodalism is. 
The conference started by indicating that we were not 
going to define it, but I think it is very important that 
we agree on what intermodalism is and how it differs 
f rom transportation, distribution, supply chain man­
agement. Is it more than multimodalism, which a lot of 
those in my industry have talked about? Or is it just an­
other buzzword that is formulated by academics and 
loved by a lot of corporate trainers? We really need a 
clear definition. 

Intermodalism changes all the time. Companies that 
were not even in the intermodal business are suddenly 
forced into it just as a matter of survival. A transportation 
colleague of mine at this conference is with a company 
called Caliber Systems, which has just been acquired by 
Federal Express. We were talking about the fact that most 
people do not reahze that about half (52 percent) of Fed­
eral Express packages never get inside an airplane. Fed­
eral Express is one of the largest trucking companies in 
America today, a prime example of intermodalism. 

Second, I would like to know who owns intermodal­
ism. When I spoke at the Intermodal Association of 
North America conference, we had one definition. When 
I spoke at the Council for Logistics Management, there 
was another definition. There may be a third one at this 
conference. I recently saw an impressive chart showing 
how many people are involved in intermodalism; how­
ever, the reality is that one request for those involved in 
transportation education is to help define the vocabulary 
better. The question then becomes where intermodalism 
resides. Does it properly belong with the Department of 
Commerce, the Special Trade Commission? How about 
DOT? Where within a college or university is it appro­
priate to place intermodalism as a discipline? If inter­
modalism is going to succeed as a concept easily trans­
ferable from academia to the real world, we need a clear 
definition of where it resides as well as what it is. Earlier 
today it was said that logistics properly should be in the 
core of the business administration curriculum within 
any college or university. But where does intermodalism 
fit? We do not find out where that is until we solve the 
problem of who owns it. 

Third, we need to make a clear distinction between 
what education is and what training is. Who is respon­
sible for student education versus employee training? We 
are masters at training within our industries. It has been 
pointed out to me that we at Con-Way spend an entire 
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week on orientation, during which time new employees 
see 24 different video presentations. However, although 
we may be masters at skills training, we are very igno­
rant when it comes to education. 

One of the issues that has not been clearly addressed 
is not who trains and educates the future transportation 
job applicant but what is being done about the current 
employees. A real contribution of colleges and universi­
ties to the future of transportation is meeting the need 
for continuing education in transportation, and not just 
for the professional level. Twenty-two percent of the driv­
ers we employ today have had some college courses or 
have a college degree. It is not unusual to find somebody 
with a master's degree driving a truck. 

Fourth, in terms of demand, I would like to offer a 
challenge: what is the most important thing to teach stu­
dents who are interested in pursuing careers in trans­
portation or logistics or intermodalism? Although we all 
have different ideas of what should go into the curricu­
lum, all three user groups represented in a recent conver­
sation on this topic came up with the same answer: we 
ought to teach them communication, starting with how 
to listen to the customer, how to listen to other employ­
ees and other groups within which they operate, and then 
how to communicate what is important back to those 
people. It is not enough just to teach technologies any­
more; we also have to teach a bit of sociology. We have 
to teach people how to operate in groups, how to inter­
act with one another, how to form and be part of a team. 

In addition to supply management, I suggest we also in­
clude change management in every college curriculum 
that deals with this subject. Team management and proj­
ect control are concepts that are as important to learn as 
the concepts of technology or information systems. 

Fifth, communication does not just apply at the student 
level. We need and have yet to see sufficient communica­
tion between universities and the private sector. It is not 
just important for us to ask how we get students into our 
companies and internships. We must also ask how we get 
professors into our companies, not just as consultants, but 
as actual practitioners. How many professors sitting in 
this room would be willing to call up a company and ask 
for an internship for themselves? If you do, you wil l prob­
ably get a very positive response. It is not enough for us to 
tell you what we want and then demand it; we would like 
to show you. It is important for you to be able to walk into 
your classroom and say, " I just spent this last summer 
working on a shipping dock, or in a marine company, 
doing something in the real world." 

Last, as we consider what we want from this conference, 
we want information, not intervention. We want defini­
tion, not regulation. We do not look to groups like this or 
to government agencies to tell us how to do something be­
cause we are very good at doing our jobs. What we would 
like is better communication, to make sure that everybody 
is moving in the right direction. We want dialogue, not just 
recommendations. Most important, although we want na­
tional direction, we want these to be local programs. 

Mona Christie 

Iwi l l be speaking from the consulting side of trans­
portation on how we view intermodal transportation 
education and training and the impact it has on us. It 

is exciting to see all the different groups represented here 
with the common goal of a partnership. The reality for 
us within industry is that education is our future, so we 
have a very strong vested interest. 

We find today, through hands-on experience with proj­
ects, that transportation solutions by necessity are becom­
ing more complex. Today's solutions involve more modes 
than has been the case in the past. The process no longer 
involves just highway traffic or highway infrastructure. It 
has become an evolutionary process that requires integra­
tion of all the various modes to work together to deliver a 
solution. Transportation professionals of today and to­
morrow need a comfort level to think beyond the past re­

straints of single modes to be able to meet the transporta­
tion challenges of the 21st century. 

Intermodal transportation training and education is 
very important to the future of the transportation indus­
try and practice and to the future of the transportation de­
livery system to serve the public. The public deserves 
seamless transportation options that make life and travel 
easy and safe. Intermodal transportation has definitely be­
come part of the landscape of the future, and our firm 
wants to be part of that landscape. 

A more broad-based approach is needed in terms of 
personnel skills, training, and experience as they relate to 
intermodal transportation planning and operations. The 
highly specialized disciplines of the past are no longer ad­
equate to meet the ever-changing demands of transporta­
tion. The current environment demands a broader under-
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Standing of the various modes of transportation, how they 
interact, how they function, and who they serve. Today 
transportation professionals are needed whose expertise 
crosses all the disciplines and who have a vision of the big 
picture. Only by understanding the various modes can the 
transportation professionals of today set a vision, concep­
tualize, and make plans for the transportation needs of the 
present and the future. 

The greatest personnel and education and training chal­
lenges that Kimley-Horn, as a consultant, faces in its in-
termodal transportation planning practice can be viewed 
from two perspectives: that of our existing staff and that 
of the skill set we look for when recruiting new staff. Ad­
dressing the education and training needs of existing staff 
has required that we challenge our current transportation 
professionals to incorporate their various specialized 
transportation disciplines and jointly pursue and produce 
projects. By collectively using their existing skills, the proj­
ect teams interact and recognize opportunity from the var­
ious modes and disciplines, thereby identifying solutions 
that go beyond current answers and address future needs. 
In preparing for this panel, I spoke to several of our trans­
portation practice builders who are currently working 
with intermodal projects. One of them seemed to put it all 
together when he stated that what attracted him to come 
to our firm was the fact that we had all the individual skill 
sets present, and this afforded him the opportunity to in­
tegrate them and offer clients seamless service. 

With regard to the skill sets we look for when recruit­
ing new professionals, our base criteria at all levels have in­
cluded a solid technical background, good people and 
communication skills, as well as self-confidence and lead­
ership attributes. These have served us well in the past as 
foundations for future success. Now, however, when we 
look at technical skills, our focus has shifted from special­
ized expertise to a more broad-brushed approach. We look 
for mid- and senior-level professionals with a solid techni­
cal background, but we also look for professionals with a 
big picture orientation, who not only possess an under­
standing of how the various disciplines and modes inter­
act, but who also have had the opportunity to work on 
projects where they were interrelated. 

At a junior or entry level, we look for college graduates 
whose curricula provide a solid technical foundation but 
also blend their exposure to the various transportation 
modes and disciplines. We prefer graduates who have had 
some hands-on experience through cooperative programs, 
internships, or summer work. As with our professional 
staff, we look for graduates who are well-rounded, demon­
strate good people and communication skills, and have 
been involved in leadership roles, both on and off campus. 
We view the hiring of our young professionals as an in­
vestment in our future and commit to continue their train­
ing after they are hired. 

We have found some specific activities that are prac­
tical and also necessary for both the public and the pri­
vate sides. Among the most important activities is part­
nering with education and training institutions, which 
goes beyond a college recruiting program in which we 
benefit from the hires to development of a college rela­
tions program in which staff get to know the professors 
and the curriculum, to support the program through 
scholarships, and to invest time by making people avail­
able to go into the classroom and speak from a practi­
tioner standpoint as well as giving professors the oppor­
tunity to be on project teams that use their expertise and 
enable them to interact wi th practitioners in the field. 
We have also found that working with colleges to de­
velop cooperative internship opportunities not only ben­
efits the students, but also benefits us, giving us a head 
start on the recruiting process as we seek new hires. 

We have also developed internal programs to meet the 
unique challenges of training and development. We have 
an analyst development program that promotes cross-
training between the disciplines. We have found that de­
partments of transportation offer wonderful training pro­
grams that involve rotating staff among the various 
departments, and we have enhanced the skills of our 
young professionals by giving them similar opportunities. 
Early on, we take our young professionals to client meet­
ings, public hearings, and presentations and make them an 
integral part of the process. This year we initiated a new 
program called the self-directed career development pro­
gram through which our young professionals are encour­
aged to take senior-level professionals to lunch to discuss 
career paths. "Senior professional" is rather loosely de­
fined as someone who has either more experience or more 
responsibility and someone who the young professional 
feels could offer career guidance and encouragement. 

We also offer formal training to help bridge the gap be­
tween academia and application. We have young profes­
sional training and consultant training to support the tran­
sition into the actual consulting side of the business. At the 
mid- to senior level, we have a project manager certifica­
tion program that requires participation in numerous 
company-sponsored training courses. On a more informal 
level, to ensure that we are on the cutting edge within the 
different disciplines, we offer brown-bag technical training 
lunches at which our internal talent is used to present top­
ics. At all levels, we encourage involvement in professional 
associations, going beyond membership to take leadership 
roles, making a contribution to the industry itself. 

We truly believe that the two most important keys to 
the firm's future success are to recruit and retain the 
brightest, most talented individuals. To retain them and 
continue to have multidisciplined professionals, we must 
offer personal and professional challenges. 
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Virginia DeRoze 

Iwould like to talk about a model for building part­
nerships. I have been in education for 30 years. For 
the last year and a half, I have been with the Truck-

load Carriers Association (TCA), which is the associa­
tion of long-haul trucking companies. I joined TCA at 
the same time that the association assumed manage­
ment of the Professional Truck Driver Institute of 
America (PTDIA), which was formed 12 years ago to 
advance truck driver training. The people in the indus­
try were unhappy with what was happening in driver 
training, both within private schools and public 
schools, and wanted to do something about it . They as­
sembled a group for the purpose of reviewing the D O T 
standards for entry-level truck driver training, as well as 
the skill standards. They came out of this meeting and 
tried to tell the schools what to do. Speaking f rom the 
point of view of educators, we do not take well to in­
structions f rom a government agency or a certification 
body saying, "Do this." Educators want to be involved 
in determining what they wi l l be expected to do. 

When I was hired to revitalize PTDIA, I proposed 
that we not just look at partnerships, but that we de­
velop a stakeholder model including everyone involved 
in truck driver training: the carriers, the students, the 
drivers, and the schools. We found at least three other 
partners as well: the insurance companies, who want 
quality training to cut down on payment of claims; the 
regulators, who accredit the private courses and who 
want to know that what they are licensing is more than 
a truck driving school advertised on the back of a match-
book cover; and, very important, job-funding organiza­
tions. Approximately $2.0 billion goes for training from 
the Department of Labor alone. Not all of that goes to 
truck driver training, but the department wanted to 
know what schools they should actually fund. 

We began to work on skill standards as well as com­
munication between education and business. By work­
ing on standards, we focused on what it was to be a 
truck driver. What do you have to know, how well do 
you have to know it, and what do you have to do to gain 
those skills? This is what brings stakeholders together. 

In February 1997, we had a meeting of high-
performing, accident-free drivers. We also got the safety 
managers involved. We asked them what they were 
doing now on the basis of what they had learned in pre­
vious reviews. They cited several issues, such as fatigue, 
communication, and customer service, issues not con­
sidered in the old standards. We took this information 

to the schools—85 of them in one room. Private, pub­
lic, and carrier schools collectively worked on specific 
operational issues such as what it takes to back a truck, 
what it takes to couple and uncouple a tractor trailer, 
and so on. We had a very good facilitator who had 
worked with the teamsters and labor unions all over the 
country and who was able to get them to work together 
on the standards. 

We then assembled a smaller group to come up with 
the actual skill standards, which were announced in Oc­
tober 1997. The next step was to develop a curriculum 
based on these skill standards. To develop the training 
process, we matched each skill standard with a portion 
of a performance-based curriculum. The standards deal 
with administration, truck safety, record keeping, grad­
uation rates, and employer satisfaction. The employer 
has to say what he gets out of a particular school. 

We also talked to students because this is a facilitative 
partnership. This evaluation process is a lot like the uni­
versity accreditation process in which there is a self-
study; everybody in the school gets involved and they 
rate themselves against the standards. We use an educa­
tional team that includes not people who do not know 
about truck driver training, but owners, educators f rom 
truck driving training programs, and safety managers. 
This is the team that evaluates the school. 

As a result, each of our stakeholders got something 
out of this process. The carriers can now go to D O T 
and demonstrate that {a) the industry has taken the ini­
tiative and developed the standards and {b) the industry 
cares about the training and certification of these peo­
ple. The representatives of insurance companies indi­
cated that the standards are exactly what they wanted 
because they ensure that the drivers are doing what they 
need to do. We are holding state and regional stake­
holder meetings, mirroring what we did nationally in 
states such as Pennsylvania, Texas, Illinois, and Califor­
nia. Illinois has endorsed the skill standards, and Texas 
is going to use the standards to certify their schools. The 
Department of Labor plans to send the skill standards 
to all the job-funding organizations. In all the different 
products we have developed, we are able to raise all our 
skill standards. 

In closing, I offer this advice: if you want to get com­
munication going among groups of people, look at what 
you want the person or group to be able to do, what you 
want them to be able to know, and get everybody in­
volved. Then you wi l l have communication. 
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Alberto Santiago 

f I <he National Highway Institute (NHI) is a techni-
I cal training arm of the Federal Highway Admin-

A. istration (FHWA). We have a curriculum of about 
120 courses, which is rapidly growing and is going to be 
in the range of 150 to 160 within the year. We teach 
courses on topics ranging from civil rights to how to fix 
a pothole, how to develop and implement ITS, how to 
build bridges, and so forth. It is very much across-the-
board as it relates to highway engineering. 

We became an institution through legislation enacted 
in 1970. Over the past 27 years, we have instructed an 
estimated 330,000 students. Before ISTEA, the focus 
was primarily on state departments of transportation. 
Since ISTEA, we have expanded our customer base to in­
clude local governments, private industry, academia, 
and the international community. 

In trying to define what the workforce for the year 
2000 is going to be, I came to the conclusion that it is 
difficult, if not impossible, to come up with a specific set 
of skills, knowledge, and abilities for the future. Never­
theless, I wi l l try to define four major areas I consider to 
be the key elements. 

One is the effect of technology, about which we have 
already heard some comments and remarks. Within the 
context of how technology affects our workforce, the 
bottom line is that we now have, by far, more knowledge 
than we can use. For example, we have developed real­
time traffic control systems, and we know how to de­
velop superpavements. However, none of that knowl­
edge is reaching the street. We need to be cognizant of 
and understand how computer technology accelerates 
the completion of research and that therefore the body 
of knowledge is going to increase much faster than we 
are able to adapt it to current practice. 

The second area relates to our ignorance, if you w i l l , 
of what technology transfer is all about and what the 
components of technology transfer are. We are trying to 
establish the most efficient, the most productive trans­
portation system, and we need to find the people to be 
able to make that happen. We need to understand that 
technology transfer conveys many different scenarios: 
marketing technology, packaging it the right way for the 
right customer, technical assistance, training and educa­
tion, and other components. For the most part, we use 
training and education programs as a mechanism to con­
vey all of these scenarios—as a marketing tool, as a tech­
nical assistance tool, and so forth. The one key ingredi­
ent we often forget is what the audience is trying to get 
and what they need in terms of packaging to make that 
information something they can use once they get out of 
these training courses. NHI's training and education 

programs are highly focused on conveying knowledge, 
not necessarily on teaching. By the time the students fin­
ish the training, they have only been conveyed knowl­
edge; they do not have the experience or expertise to be 
able to test that knowledge on the job. 

The third area is our inability to manage change and 
technology. What is the human effect of creating change 
in an organization? Those of you who have gone through 
reorganizations know about the divergent views when 
change is brought from the top down versus from the bot­
tom up. This mindset toward change got us into trouble 
because we brought about change thinking that we were 
trying to make things better, but the result has been that 
we are still using the same assumptions we used 20 years 
ago. As a civil engineer and traffic engineer by profession, 
it appalls me that we go to the corner on any given street 
and see a signal control box that by today's standards is 
almost a supercomputer timing the signal with strategies 
that we developed in the 1930s. 

For the most part, computers are used as a mecha­
nism to convey information, but we need to expand our 
ability to gain and acquire knowledge by using technol­
ogy in an intelligent way. When you get new software, 
how many of you just pull it out of the shrinkwrap, in­
stall it , and start playing with it, versus reading the man­
ual and going through the tutorial? 

One thing that amazes me tremendously, because of 
my technical background, is that when new technology 
is produced and we try to sell it to the practitioner, we 
do not know as researchers what kind of evidence these 
people need in order to bring that technology to their 
practice. The practitioners probably don't know either. 
Someone has to bridge that gap. We need to understand 
what makes technology accessible to them and find ways 
by which they can use it, keeping in mind that in the case 
of computer technology, it changes every 6 months. 

The last area I would like to consider deals with our 
own approach to training and education. The typical 
model is to hire an expert, for example, on ITS or pave­
ments, and ask this individual to develop a 3-day course. 
We have to get out of that paradigm. We need to bring to­
gether instructional design people. We need to bring those 
in adult education together with these experts and package 
information so that it is amenable to the audience we are 
targeting. We cannot develop an ITS course and assume 
that it wi l l be adequate for the diverse community that re­
lates to ITS. We need a short version of that seminar for 
management so they can get an understanding of what it 
is and how it may affect their policy and their budgeting 
process. We need training courses or training initiatives for 
the engineers involved in design and operation and in the 
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installation of these systems. We need courses and training 
initiatives for the technicians who are going to support and 
maintain this equipment over the long haul, and so on. 

We need to revise our definition of training and rein­
vent the way we go about designing training initiatives. 
People learn in an estimated 25 different ways, and we 
need to find a way by which we can reach the critical 
groups using the right approach. 

The approach we use to define competencies is also 
no longer valid. The definition of "competence" f rom 
the instructional side of the house is very different f rom 
that of an engineer who is in practice. You must ask 
that engineer what kind of skills and competencies he 
or she has versus the type of person they seek to hire. 
For the most part, the fact that we teach transportation 
planning, that we teach ITS, that we teach safety, and 
so on, does not mean that we teach "intermodalism." 
Our professional culture is one that strives to fight fires 
but does not strive to invest and make long-term plans 
to make intermodalism something that can be institu­
tionalized. We need to take more responsibility for 
what we teach and how we apply what we learn. Peo­
ple wi l l tell you, especially at the local government 

level, "Don't bore me with the technical details, just tell 
me how to do i t . " If you do that, however, the chance 
of them applying the technology or the expertise is 
questionable. Nevertheless, that is what the customers 
want, but then you have to deal wi th the issue of how 
to package it so they don't make mistakes when they 
use the technology. 

Besides technical training, we need to provide our 
workforce with skills to communicate, negotiate, facili­
tate, perform as a team, and develop comprehensive so­
lutions. By comprehensive, I mean that they meet the re­
quirements not only of what our problems are today, but 
also of what our problems are going to be tomorrow. 
Today, we live in an environment of limited resources. If 
every 5 or 10 years you have to scrap your traffic signals 
and put up new ones or you need to develop a new sys­
tem to convey train information to mass transit users, 
and so on, it is not going to work. 

Earlier today we were struggling with the definition 
of intermodalism and put forth an overall theme of 
being able to move people and goods. I would like to en­
courage you to consider that we include moving infor­
mation as part of that definition. 

SUMMARY OF PANEL T H E M E S 

The following themes emerged from the panel discussion: 

• Industry change, including technology, downsizing, 
and process, is having and wi l l continue to have a sig­
nificant impact on the future workforce, particularly in 
the mix of skills required to perform jobs. 

• Partnering is critical as we look at training oppor­
tunities and new skill sets. This means sitting down wi th 
our partners as well as other stakeholders. 

• In addition to technical skills, it is also imperative 
that individuals have good communication skills, know 
how to use technology, and be able to work in a team en­
vironment. 

• Consideration must be given to nontraditional ap­
proaches to training aimed at ensuring that after train­
ing and educational programs are over, trainees leave 
with something they can actually use on the job. 

SUMMARY OF DIALOGUE WITH AUDIENCE 

Question 

Where do panelists see the responsibility for funding the 
type of training they all feel is essential, or short-term 

training, which is required if a company is to have a 
workforce wi th the skills needed to make these com­
panies as competitive as they can be? We know there 
are tremendous shortages of people in technologies 
and communication and in data processing. Some firms 
fund their own training programs and others obtain it 
through the N H I , which is funded by FHWA. We have 
been told there is minimum new funding available for 
training. Could any of the panelists give us an idea of 
where and how this is going to be dealt with? 

Panel Responses 

1. This question goes back to earlier comments about 
trying to differentiate between education and training. It 
may not be so much a question of where new money 
comes from as a question of where current money is 
being spent. We in industry have been complaining for 
years, and now some people are listening, about the fact 
that it is very difficult to train somebody who is not al­
ready educated. I f they cannot speak and write and read, 
it is very difficult to provide them with skills training. In­
dustry looks to the formal education system to produce 
individuals with basic educational skills. We are very 
willing to take it f rom there and put up the money for 
training in the heavy technical areas. We have, in re­
verse, a similar problem voiced by colleges and universi-
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ties, who ask how they can most effectively allocate 
money within the current curricula. There have been 
comments this morning about "interdisciplinary war­
fare" between different departments within a university. 
We face similar issues in terms of competence. It is easy 
for us to give money for skills training. It is easy to give 
money to teach people new technology. On the other 
hand, it is very difficult to stand in front of my CEO and 
say we need to put money toward a remedial course to 
teach people how to read, write, and communicate. Per­
haps one of the things we ought to ask ourselves is, 
"Where is the money going?" We do not expect the col­
leges and universities to do it all nor do we expect to do 
it all ourselves. We need to better define our respective 
roles, then consider where the money comes from and 
where is it going to flow. 

2. If you look at the job training money coming out 
of the Department of Labor, that money flows to the 
states and then to the local job training funding sites. 
Various companies need to go to that job funding site, to 
the Private Industry Council, to the workforce develop­
ment group, and say, "This is the type of training we 
need." Many of these people know little or nothing 
about transportation training needs. 

3. There are also displaced workers, people who had 
been working and are displaced for a variety of reasons, 
often a combination of technology and lack of skills. 
There are also welfare-to-work initiatives. Regarding 
money to support programs that provided remedial ed­
ucation for people who cannot read and write, I would 
encourage industry to work with local community col­
leges. The local community college can package together 
a program that offers training in technical skills coupled 
with remedial reading and writing programs. 

4. I offer a completely different spin in response to 
this question. If you follow what is going on with the 
reauthorization for transportation, there are indications 
that specific programs are going to be earmarked. It is 
still too early to say which ones they are going to be, but 
there is the environment that is willing to accept that as 
a reality. We, as educators and trainers, have been flawed 
in our approach to selling our services. There are rela­
tively few organizations in the country that actually 
bring their human resources directors to the table when 
they are thinking about long-term strategy, when they 
are thinking about reorganization, when they are think­
ing about institutionalizing a change with their organi­
zation. Why that is the case, I don't know. The bottom 
line is that we, as trainers and educators, are not being 
recognized for what we can offer and, to some extent, 
what we do best, to influence and help share the ultimate 
culture of the organization in which we participate. We 
need to understand and be a part of developing the 
strategic pathway. We can be engaged when we get our­
selves on board, when we can start influencing the di­

rection and the methodology by which changes take 
place in the institutional life of any kind of business, be 
it the public sector, the private sector, industry, even 
academia. We need to play a role in initiating institu­
tional change so that later on, we can say, "Training is 
one way of conveying this change, but you need to do X , 
Y, Z as well and understand what the consequences 
are." Another point I want to make is who attends train­
ing today? Often it is the people who are available, 
not the people who need it. For example, we go out to 
City X and promote training on how to patch a pothole. 
People sign up for that course, but when the course 
comes to an organization, those who are available that 
day get to attend. They may not be the individuals who 
actually need the course. We need to work on that to en­
sure that when we provide the service, it is actually being 
offered to those who need it rather than just to those 
available to attend the course. 

5. There clearly is a role all of us can play in the busi­
ness of education and training. Unless you work for a 
company that understands that an investment must be 
made in people in order to meet company goals, most of 
us know that budgets for training are generally the first 
to be cut. As another panelist mentioned, one of the 
problems is being invited to the table to talk about the 
importance of funding for continued learning and devel­
opment programs; it is a business imperative to make 
that investment so that in fact the organization meets its 
goal. There is real work to be done, not only in the 
human resources community, but also with those line 
program managers who have responsibility for accom­
plishing specific business objectives. A report last year 
by Arthur Andersen & Company discussed the need for 
an organizational threshold of between 2 and 3 percent 
of payroll to be invested in education and training for 
companies. A lot of work needs to be done to meet this 
funding need. 

Question 

I have a two-part question. I have been in university edu­
cation a little over 20 years and do not know any profes­
sors of technical communication. Yet I have heard 
potential employers say, "Your students can't communi­
cate." Certainly I , and others, have tried for over 20 years 
to figure out what technical communication really means. 
The first part of my question is. Can you be more specific 
about what you mean by that? Is it talking in complete 
sentences, or is it conveying information in front of a 
group? What is it about communication that you are look­
ing for in terms of skills? The second part of my question 
is. Have you run across any program at the junior college 
or university level that seems to be better in teaching skills 
in technical communication and that could serve as a 
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model, if you wi l l , for others? I can offer from my own ex­
perience what we are now doing. Traditionally, we would 
send our students out to take a technical communication 
course in an English Department. They would come back 
and they could not communicate any better than before. 
What we have now done is hire a communication special­
ist specifically for the Engineering School to work with stu­
dents and faculty and help them learn how to communi­
cate more effectively, to work with the students in putting 
together presentations. We are trying to do something dif­
ferent, but I am not sure it is going to work any better. Are 
there other examples you are aware of that seem to be 
doing a better job? 

can make the difference on whether you survive in cor­
porate America today. 

Question 

You talked about the skills necessary at the corporate 
level. We are also talking about occupations that are not 
necessarily at the corporate level. Do any of you want to 
comment on those communication skills, because I an­
ticipate that you are not talking about requiring the 
same kind of communication skills of, for example, a 
truck driver. 

Panel Responses 

1. I commend you on your model. Any time you can 
get the trainer into the mud, which you are doing, it is 
going to work. I really feel you wi l l have good results. 
Faculty and students need to be around technical train­
ers to hear and get the nuances of all those things. 

2. The most important communication skill I find 
lacking is group presentation. It is becoming more and 
more a part of the interview process. A colleague of 
mine who heads a companion group of human resource 
professionals in the biotech industry reports that they 
have everyone who comes into their company or who is 
being considered for employment, regardless of their 
educational background or level of expertise, give a 
one-hour presentation to all of the other people within 
the company. They can use anything they want, but the 
point they want to convey is that it is not enough to sim­
ply do good research. It is not enough to simply be a 
technical expert. You have to be able to communicate 
that, starting with your colleagues and ultimately to 
your customers. This is the place where people who are 
absolutely brilliant when it comes to technical skills fall 
right off the track. It does not mean they are any less 
valuable to the company, except that as smart as you 
can be, unless you can communicate with your col­
leagues, you are going to miss out. Most companies 
today are becoming more and more fussy about who 
they hire. We do not have a lot of money to spread 
around to just hire people and hope that sheer mass w i l l 
do anything f rom move the freight to get us into the 
technology future. The key element we are looking for 
is the ability to stand up there and not only have good 
ideas but be able to present them to a group. A profes­
sor I spoke with recently made that very point. As part 
of his senior seminar group, he asks his students to se­
lect a company to investigate; however, it is no longer 
enough to write a fancy paper; they also have to present 
it to the rest of the class. M y reaction to that was, 
"Good for you," because that ultimately is the skill that 

Panel Responses 

1. We also need to be concerned and/or aware that 
the environment in which these presentations are being 
made brings a predetermined set of assumptions; that is, 
this individual is going to get up in front of the class and 
talk about the topic of that class, which is going to be 
driven by jargon. It is going to be driven by a professor 
who has this engineering background expectancy. You 
must have data, graphs, and so forth. A lot of money 
and effort in this regard is directed at engineers, and I 
put myself into that group. We cannot talk outside our 
own environment and we cannot write outside our own 
environment. When I try to speak to an audience that is 
not in engineering, I cannot use graphs or the same tech­
nical jargon I would use with my colleagues and that is 
a detriment. A second point is that communication skills 
also include listening skills. How do you deal with jar­
gon? How do you deal with what I consider to be a l im­
iting language? Your definition system may be very dif­
ferent f rom mine, but we still use them in any kind of 
conversation. There is no agreement on a universal glos­
sary of what many of these terms mean. Each of us 
brings to a discussion our own spin and our own vices, 
which sometimes are explained, but most of the time are 
not. Another thing I would encourage you to do to make 
your students more eloquent and more proactive about 
developing their communication skills is to get them out 
of the engineering school. Have them make a presenta­
tion at their local high school, perhaps in conjunction 
with a high school career day. Take them out and show 
them what the other side of engineering looks like—the 
client-based side of engineering. To the extent that they 
can begin to understand and develop these other skills, 
you can begin to institutionalize the skills into courses 
offered at the second or third year of school. For every 
course students should be required to make a presenta­
tion outside of the immediate class group. 

2. It was mentioned earlier that collaborative learning, 
communication, and ability to be a team player are key el-
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ements that, in the last 12 months, have become discrimi­
nators, certainly for entry-level people. We do not have in­
finite resources, and the cost of buying that skill base at the 
entry level is now approaching about $40,000 a year on 
the technical side. We are looking for people who know 
how to communicate and how to be part of a team. 

3. With regard to communication, that kind of course 
needs to be introduced at the high school and middle 
school levels. With the Transportation Careers Academy 
Program, our students are involved in public speaking 
and presentation skills as a part of the courses they are 
taking. Before coming to the MTA for their internships, 
they are taken to mock interviews. We have profession­
als who come out and interview them for real jobs. They 
are selected from that interview process to come and do 
internships within the MTA. They are practicing and 
learning throughout their high school careers to be good 
public speakers, to make presentations as part of the 
technology we have put into the classroom to assist them 
in making and developing multimedia presentations. I 
think the two students we brought with us, if you were 
here last night for dinner and for the reading of their es­
says, are an example of the "product" and skills these 
students have developed as a result of participating in 
classes that demand communication and presentation 
skills. It has to start before you get to the college level, be­
cause part of it is the student's own comfort level with 
being in front of the public and making speeches. 

4. I would like to elaborate on what was just said. 
Thirty years ago I received a Ph.D. and went to teach. 
Nobody taught me how to teach, but I had the ability to 
convey the technical knowledge. I do a pretty good job 
of teaching today, I think, because I have learned how to 

teach. If you looked at my library 30 years ago and what 
I have added to it, there is a tremendous amount of ma­
terial on how to teach, how to communicate. I had an 
experience when I ran a technology transfer program 
and asked people to sign their name. We have workers 
going to workshops who do not know how to write their 
name. They should have the right to learn the technical 
information that wi l l help them do a better job. When 
we think about packaging and learning experiences and 
skills, we need to carefully assess the receiver and the 
level. In my job, I need an executive package, a mid-level 
package, and an entry-level worker package. I had a 
workshop conference 2 weeks ago. One attendee said, 
" M y boss made me go to this, even though I have been 
doing this job for 20 years. But, you know, I learned 
something and I 'm really glad he made me come." We 
need to take more time to consider the attitudes of the 
receiver and how we package training programs. 

5. In addition to universities or high schools preparing 
students, industry has a responsibility as well. When we go 
out and recruit on a college campus, the students with the 
strongest verbal communication skills are going to get our 
attention first. When we bring them into the company, we 
used to put them in an office and have them churn out 
numbers all day. We don't do that as much anymore. We 
feel responsible for getting them out to start meeting with 
clients, going to and making presentations. It is amazing to 
see the early presentations when they are gulping air, so 
nervous that they can hardly stand it. They are given the 
opportunity and, as with anything else, with practice you 
get better. We in industry have a responsibility to create the 
opportunities so they can hone their communication skills 
as well as their analytic skills. 



Breakout Discussions 1 

' I < he first set of breakout sessions addressed two 
I major questions: {a) What entry-level educa-

- L tional background training and skills are most 
desired and in demand? {b) What opportunities are 
needed and available to retrain and upgrade the skills of 
those already employed as job requirements, proce­
dures, and processes change? Each of the breakout 
groups had a specific area of focus. 

G R O U P A : INTERMODAL F R E I G H T 
TRANSPORTATION MANAGEMENT 
AND OPERATIONS 

Entry-Level Skills and Knowledge 

There was general agreement that a systems perspective 
was among one of the most important things, specifi­
cally an understanding of the supply chain and its var­
ious components. Also important is having a global 
perspective, a recognition that the industry today is 
rarely operating only in a domestic market. Having 
teamwork skills is also a key factor. I f you talk to busi­
ness executives and recruiters, the need for entry-level 
people who can work wi th others effectively often 
emerges as a top priority. A technological orientation, 
along wi th math and science competency, was identi­
fied as critical even at the entry level. Math and science 
competency would include (a) an understanding of the 
role of measurement and metrics in intermodal trans­
portation and logistics and {b) the ability to apply mod­

eling and other management software tools—not nec­
essarily to create new ones, but to apply those that are 
available off the shelf. An environmental focus, or 
"green perspective," is important, specifically an un­
derstanding of its importance in operations and in the 
regulatory environment. Real-world experience is also 
considered desirable, specifically, internships and vari­
ous work-study arrangements. Finally, language skills 
were considered important, both English and foreign 
language skills, again recognizing the fact that trans­
portation today is a global industry. The emphasis is on 
entry-level recruits who are able to articulate their 
ideas and communicate effectively regardless of the 
language involved. 

Continuing Education and Training 

When considering the needs of those who are already 
employed in the workforce, the group found it useful to 
break them down into different domains or levels: the 
front-line service provider, the middle manager, the ex­
ecutive, the regulator, and the policy maker. This list is 
not meant to imply any hierarchy of importance, but 
rather a recognition of the fact that people in those dif­
ferent domains have different needs with respect to 
training and continuing education. From this, the group 
came up with several "essential" themes and some rec­
ommendations that relate to them. These are themes 
that, in most cases, apply to both entry-level and contin­
uing education domains. 

50 
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• Academic and Industry Partnerships: Strong al­
liances between industry and academia were considered 
critical and essential to the continued forward move­
ment and "smart" evolution of the transportation in­
dustry. One example is in curriculum development, 
specifically, a desire for industry to provide input to aca­
demic institutions as they develop new curricula in this 
field. This input wi l l help ensure that academia is on tar­
get and meeting the needs of its industry customers. A 
second example is faculty internships, wherein faculty 
members at various schools go into industry to brush up 
on their skills and catch up on what is happening in the 
real world. The reverse is also important—that industry 
people come into the schools as visiting professors or 
resident executives. Such programs already exist in some 
places and should be more widely instituted. A third ex­
ample is promoting industry investment in education 
and research as well as federal investment in intermodal 
training and research. This initiative includes bringing 
educators and trainers and industry together as we are 
doing at this conference to discuss various ideas and en­
sure that the effort is ongoing. The group also came up 
with a list of skills and requirements, recognizing that 
there is a need to prioritize the list to ensure that train­
ing is effective, coherent, and cohesive. In this exercise 
industry can help define what is most important and 
what is less important in a general sense. 

• Long-Term Strategies and Commitment: The pro­
posal is to address all stages of the intermodal career and 
not isolate them from one another, in other words, to 
make sure that they hang together and that education 
and training are viewed as ongoing and not just discrete 
events. This theme also includes identification of best 
practices in the field, thereby reducing the amount of 
time spent "reinventing the wheel." 

• Greater Coordination and Cohesion in Intermodal 
Education and Training: The group acknowledged that 
education and training can be very fragmented and that 
consideration should be given to creating a clearing­
house of education and training opportunities. A second 
proposal was to look for parallels between for-credit 
learning (academic programs) and continuing educa­
tion. A third focused on how to work around competi­
tive issues in the field of continuing education, 
particularly financial issues. 

• Use of Available Technology: This theme centered 
on the ability to respond to the increasing importance of 
technology in the transportation field. For example, the 
group discussed the advantages and limitations of dis­
tance learning and the idea of putting self-learning sys­
tems in place, as some firms already have done. One 
example is Sea-Land, which offers employees an exten­
sive CD-based self-training library dealing with various 
facets of the company's operations, intermodal trans­
portation, and logistics. 

G R O U P B : DATA AND INFORMATION SYSTEMS 
AND INTERMODAL PARTNERSHIPS 

Entry-Level Skills and Training 

Group B considered high school, junior college, and uni­
versity and college experience in the area of data and in­
formation systems. It was noted that earlier presentations 
demonstrated the importance and frequent use of data 
and information. At the entry level, a minimum body of 
threshold knowledge, a toolbox of basic skills, is needed 
that includes basic reading, writing, and math skills ac­
quired at the middle and high school levels and bench-
marked at the university and college levels. Communica­
tion skills are also critical, with an emphasis on listening. 
Also important are skills in critical thinking and problem 
solving across disciplines and areas of expertise and un­
derstanding so that a true holistic approach can be 
achieved. Teamwork and social interaction skills are im­
portant from a threshold standpoint. Global awareness, 
with a geographic as well as a business appreciation for 
political and social boundaries, is important. An under­
standing of and ability to use technical vocabulary, not 
only in transportation and intermodalism, but also in 
computation, computers, and electronic communication, 
is very important, along with fundamental personal com­
puter-based skills. 

The group then considered higher-level skill capabili­
ties and traits, beginning with basic research under­
standing and abilities. At higher levels it is also important 
to be customer- or market-driven, if not both. In addi­
tion, familiarization with using data and modeling skills 
is important. At the college level, this includes familiar­
ization with models, tools, and how to use them; at the 
graduate level it includes the ability to design, build, and 
use models and system simulations capable of providing 
desired results. A systems analysis approach and appre­
ciation f rom a systemwide, hofistic view are also consid­
ered important. An understanding of economics is 
important, including demand forecasting, needs assess­
ment, pricing, budgeting, and finance, as well as an ap­
preciation of both macro- and microeconometrics— 
understanding the business and political geography of 
the world and the trading partners involved. A l l these 
factors need to be scaled from the perspective of the 
provider, the user, or the planner of the systems. 

Continuing Education and Training 

Group B believed that resources are available through 
various professional associations and programs, and al­
though these programs may not fu l f i l l all the needs, there 
are significant resources that can be cataloged and uti­
lized for this purpose. A process or structure for contin-
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uous upgrading of skills and knowledge is required. Per­
haps there is also a need for centers of excellence for the 
definition and training of the "intermodal professional." 
These centers would be part of a clearinghouse for the 
availability of programs and resources, for the skills in 
demand, and for definition of vocabulary and processes. 
At a higher level, the centers of excellence could also 
provide an understanding of the intermodal business en­
vironment, along with an awareness and visibility of 
current industry opportunities. The group drew an anal­
ogy to a tree, in which the entry level needed to be the 
firm foundation upon which the basics were built, and 
industry integration and multiplicity of higher-level 
skills completed the picture. 

G R O U P C : PUBLIC TRANSPORTATION 
AND TRANSIT OPERATIONS 

Group C expressed the view that among the roles of ed­
ucators is the investment in human capital—a very im­
portant responsibility. Accordingly, the group defined 
the overall goal of education and training as developing 
and institutionalizing an integrated and seamless system 
for educating, training, and continuously improving our 
transportation workforce. Rather than rely on the tradi­
tional model for education—the K through 12, sec­
ondary, and postsecondary model, which, as is known 
from international education models, is not the only way 
to educate our workforce—the group focused on identi­
fying a cluster of core competencies. Drawing f rom the 
management field, the group identified interpersonal, 
technical, and conceptual competencies, with subcom-
petencies to form a matrix including the fields of com­
munication, team building, negotiation, customer focus, 
and computer literacy. The group also identified practi­
cal strategies, including student internships and faculty 
fellowships, which would be mutually beneficial to both 
academia and industry. The group also believed that 
consideration should be given to development of na­
tional transportation skills standards, similar to the 
PTDIA model presented earlier. It was the understand­
ing of the group that the Department of Labor and the 
Department of Education have been trying to identify 
some core skill competencies. Another suggestion of­
fered was for a national policy that requires linkages be­
tween investment in the workforce and the award of 
contract dollars for transportation projects. In other 
words, some form of funding should be institutionalized 
because, although it is very nice to come up with policy 
statements, it is difficult, if not impossible, to implement 
them if there are no resources to back them up. There is 
also a need to develop a public information system 
whereby the public can be made aware and have a bet­
ter understanding of the contributions of transportation 

infrastructure, which in many cases is so seamless that it 
is almost invisible to the users and beneficiaries. A clear­
inghouse of curriculum materials is also needed, and the 
Garrett A. Morgan website may be an excellent place for 
that. It would also be beneficial to build workforce 
development into performance appraisal systems. A l ­
though speakers have talked about the need for mentor­
ing, the group thought that there was a need to be more 
specific and to hold the generation that is moving on 
accountable for bringing up the next generation, in other 
words, some form of succession planning. It is also de­
sirable to link development of integrated academic ap­
proaches, such as the M T A program in California. This 
particular program has already built upon and been ac­
cepted by the academic community and meets academic 
credential and accreditation requirements. It would be 
useful to disseminate this program as a model by form­
ing linkages with the major educational publishers, par­
ticularly since California is a major driver for textbook 
purchases and textbook development. This dissemina­
tion could be in the form of modules, enhancements to 
the existing curriculum, or through formation of part­
nerships with the textbook industry. On the technology 
side, partnerships could also be pursued wi th some 
of the major educational software designers such as 
Microsoft. The group also believed that it would be 
helpful to formalize linkages with groups that are al­
ready "educational allies," such as the insurance indus­
try, the National Transportation Safety Board, state 
motor vehicle administrations, the Transportation Re­
search Board, and unions, to mention a few. In sum­
mary, the group befieved that what does not get 
measured does not get done effectively and offered five 
principal suggestions: 

1. Include an explicit requirement for workforce de­
velopment in the reauthorization of ISTEA. In addition, 
it is important for DOT and the modal administrations 
to include in their strategic plans explicit statements 
about the need for workforce development. Currently, 
most of the workforce development strategic plan state­
ments focus on existing employee development but fail 
to address or focus on the long-term perspective. 

2. Reemphasize the need for funding of transporta­
tion workforce development with the awarding of trans­
portation contracts. For example, some believe that the 
use of this approach in Los Angeles, California, has 
helped ensure the future supply of transportation work­
ers without unduly compromising the competitive 
strategies of private-sector firms. 

3. Implement modal job rotation, both within de­
partments of transportation, as a way of building and 
operating one integrated intermodal transportation sys­
tem, and within the private sector, where partnerships 
across modes are becoming essential. 
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4. Institute team teaching. Dallas-Fort Worth, where 
a system is in place that allows for cross-fertilization 
among modes and disciplines, was offered as an excel­
lent model in the area of intermodal transportation edu­
cation. 

5. Increase emphasis on return on investment of edu­
cational dollars as a means of minimizing remedial edu­
cation and of increasing the effectiveness of industry's 
training dollars. 

G R O U P D : INTELLIGENT TRANSPORTATION 
SYSTEMS TECHNOLOGIES 

Entry-Level Skills and Training 

Group D categorized entry-level skills for intelligent 
transportation systems (ITS) into three groups: 2-year 
programs, which would include the technical schools or 
community colleges; 4-year undergraduate programs; 
and graduate-level programs, each of which would build 
on the others. With the 2-year programs, basic skills 
needed include computer programming, electronics, in­
formation about quality control, and perhaps some ba­
sic construction and safety knowledge. In general, the 
individual would need skills to use computers and soft­
ware applications. Building on this at the 4-year under­
graduate level would be a broad understanding of the 
engineering disciplines, especially those tied into ITS and 
transportation. Crosscutting skills in various disciplines 
are needed at all levels. These include communication 
skills; the fundamentals within a particular major; key 
business skills such as project management, budgeting, 
scheduling, and so forth; and individual skills—training 
an individual to be a self-starter, a problem-solver, and 
an analyst—so he or she can work effectively. At the 
graduate level, individuals need a substantial knowledge 
of computer tools and programming at specific levels 
and explicit knowledge of ITS and what it does and how 
it affects transportation, as well as the fundamentals of 
management information systems. They also need a sub­
specialty within a specific discipline, broad knowledge 
of all components within a major, and perhaps most im­
portant, a multidisciplinary or interdisciplinary back­
ground, so they are aware of all the factors that affect 
and are associated with ITS and intermodalism. 

Continuing Education and Training 

Strategies to address needs within the existing workforce 
are required. There is need for more partnering and lever­
aging among the different sectors to minimize duplica­
tion. Funding is limited for any type of continuing and 

distance education, as well as for ongoing training in the 
workplace. There is a need to meet the existing demand, 
which is very broad and also very specific, depending on 
what area of the field one is looking at. There is a need to 
sustain the availability of the workforce over the long 
term. There is a need for cross-training of existing pro­
fessionals to ensure, for example, that the civil engineer 
knows what is required of the electrical engineer in the 
design of facilities and systems. With respect to ITS, it is 
very difficult to achieve this type of cross-training, and 
that is a major challenge. Finally, the group believed that 
there really is no "best" delivery process; the process wi l l 
depend on what area of the workforce you are dealing 
with and the specific needs associated with it. 

G R O U P E : PUBLIC AGENCIES 

Entry-Level Skills and Training 

Group E focused on entry-level requirements for the 
transportation planning agency and whether the same 
level of experience is needed across the federal, state, and 
local levels and whether urban versus rural planning 
makes a difference in terms of requirements and needs. 
The consensus was that the requirements are basically 
the same, with some caveats. For example, in very small 
cities, such as entities in California comprising 3.9 m^ 
(1.5 mi^) with one traffic signal, there may be no individ­
ual in the local government with a planning background 
or degree. Depending on the scope and complexity of the 
position required, a person with some transportation and 
economics background is desirable—a B.S. in planning, 
an M.S. in engineering with a transportation focus, a de­
gree in Uberal arts or some liberal arts emphasis, or broad 
transportation experience (not necessarily in a single 
mode). In looking at the qualifications in tiers, regardless 
of the level at which the person fits, across the board the 
Tier 1 skills that they would need include good commu­
nication skills, interpersonal skills, ability to work in 
teams, analytical and critical thinking skills, customer re­
lations skills, logistics experience in some freight-related 
jobs, an overall positive attitude, flexibility, adaptability, 
and the ability to be a good listener. Tier 2 skills would 
bring the person up to the level of advanced analytical 
skills, the ability to manage, and the ability to work in­
dependently. Tier 3 skills would include specialization for 
the particular job they perform. 

Continuing Education and Training 

With respect to opportunities to retrain and upgrade 
skills, continuing education, lifelong learning, and 
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work-Study are all available; however, budgetary con­
straints within a given company, organization, or agency 
can have an impact on such programs. One type of op­
portunity thought to be lacking is the interpersonal ex­
change or "externship"—exchanges between companies 
or departments that engender a greater understanding 
about other job functions or modes of transportation. In 
addition, employers need to see the value in providing 
incentives for their employees to continue their educa­
tion and training, to involve themselves in academic im­
provement, and to involve themselves in work-study 
outside the company or agency. Such incentives include 
tuition reimbursement, tuition credits, opportunities for 
promotion for those who take the initiative to take 
classes or get involved in work-study projects. It is also 
valuable for teachers to participate in internships during 
the summer, for private-sector people to intern in public 

agencies, and for public servants to intern with private-
sector organizations. The academia-industry work-
study combination as a means for additional training is 
a good one. For example, Los Angeles has a program 
called TLAMP, short for the leadership and management 
training program for middle management employees, 
the level that often merits the most attention, particu­
larly in reference to "changing the paradigm." Other ac­
tivities thought to be feasible in terms of additional 
training include certification programs at lower levels; 
for example, in Los Angeles there is an upgrade program 
for signal systems technicians. Overall, there was con­
sensus within the group that there should be a concerted 
effort to ensure that the freight sector is included in the 
discussions about intermodal planning and mobility 
changes along with the traditional focus on passenger 
movement. 



SUPPLY SIDE OF INTERMODAL 
TRANSPORTATION EDUCATION 
AND TRAINING PROGRAMS 
Status Report on Current Programs 



Programs Offered Through Industry and 
Professional Groups 

Evelyn Thomchick, Pennsylvania State University 

I begin with two caveats: (a) what I say is based in 
large part on my personal views and experience, and 
(b) I come here from the Business Logistics Depart­

ment of a College of Business, which suggests that my 
view may be somewhat different f rom that of the mix of 
engineering and business representatives here. The Col­
lege of Business faculty, through the Pennsylvania Trans­
portation Institute, works with civil and mechanical 
engineers on transportation research and education proj­
ects, which has enabled me to become familiar with the 
engineering perspective. 

M y presentation is based on a review of business lo­
gistics-related organizations; however, much of what I 
say wi l l apply to other transportation organizations as 
well. If it does not, members of the audience are encour­
aged to step up and offer an engineering perspective. 

In preparing the presentation, I began with the Direc­
tory of the Council for Logistics Management (CLM), 
the largest professional organization in the logistics 
field, composed of over 12,000 members representing all 
the functional areas of logistics, including transporta­
tion. The C L M Directory, in addition to membership 
information, includes a listing of related logistics orga­
nizations both in the United States and outside the 
United States. A quick count of the logistics-related or­
ganizations in the United States revealed that there are 
56, which does not include those centered around trans­
portation engineering or transportation economics. At 
Penn State, there are faculty in agriculture, geography, 
and even some in psychology who perform transporta­
tion-related research. This suggests that there are more 
transportation-related professional groups than are rep­

resented in the C L M Directory. I attempted to identify a 
major focus of the different professional organizations 
and how their focus relates to the education and training 
services they offer. A l l provide education and training di­
rectly to industry personnel as well as to and through ed­
ucational institutions. 

Academic research organizations provide a forum 
for presenting theoretical and applied research carried 
out by academic faculty in business, engineering, and 
other transportation-related disciplines, as well as in­
dustry researchers who frequently work wi th universi­
ties, particularly in support of graduate student theses 
and dissertations and in development and introduction 
of university curriculum materials. The Transportation 
Research Board, although a somewhat special case be­
cause it is a unit of the National Research Council, is a 
good example of this type of professional organization, 
which encompasses issues relating to transportation 
technology, design, policy, operations, and education 
as well as the environment. The Transportation Re­
search Forum (TRF), transportation engineering soci­
eties (such as the American Society of Civil Engineers), 
and transportation academic societies would also fall 
into this category. The forums provided by these 
groups range f rom annual meetings and conferences to 
workshops, seminars, symposia, and conferences on 
specific topics. A l l provide for the exchange of ideas, 
presentation of research, standing committees to de­
velop research topics and monitor research in particu­
lar areas, and dissemination of information and 
research through journals, proceedings, and reports, 
often technical reports. 

57 
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Practitioner education focuses on applied research 
and education, specifically application of research that 
was performed by another sector to improve the way 
things are done in industry, whether it be in the area of 
business or engineering. For example, the academic re­
search sector may develop the mathematics for an opti­
mal vehicle routing algorithm. At this level, the applied 
research would focus on using the algorithm in industry, 
in a company, and the type of presentation or publica­
tion at this particular level would involve applying the 
algorithm in a company, demonstrating how it was used 
and the improvements that were made, and might be 
coauthored by the research personnel in the company. 
There is still significant academic involvement, but now 
the emphasis is on the application of research. Many of 
these organizations also provide parallel academic con­
ferences and publications. For example, the C L M has an 
educators conference in which more theoretical research 
can be presented, whereas in the main conference pre­
sentations, the emphasis is more at the applied level. The 
C L M also publishes the Journal of Business Logistics, 
which is one of the top academic journals. The Ameri­
can Society of Transportation and Logistics (AST&L) 
publishes the Transportation Journal, which is con­
sidered an academic journal but is also read by prac­
titioners. 

In the intermodal area, there are many forums and 
ways information is disseminated, ranging f rom major 
national conferences, annual conferences, annual meet­
ings, specialty conferences, local chapter activities, and 
applied research studies. C L M , for example, provides 
funding for research studies, such as a current one of in­
terest to this group because it involves logistics skills 
assessment. The study wi l l try to identify some of the 
core transportation skills, but with a broader perspec­
tive at many different levels, looking at other areas of lo­
gistics as well. Journals, proceedings, and reports are 
ways of disseminating information f rom conferences 
and meetings. Facility tours and equipment exhibits are 
useful aspects of many conferences; f rom an academic 
perspective, such conferences provide one way for edu­
cators to find out what is going on and how things are 
being done in industry. The International Intermodal 
Expo, cosponsored by the Intermodal Association of 
North America ( lANA) , is an excellent example of a fo­
rum where various types of educational experiences take 
place. 

The next level of organization, a fittle farther away 
from what some might consider research, focuses on in­
dustry practices. These are organizations that improve, 
set standards for, and monitor industry practices, for ex­
ample, the American Warehousing Association, a trade 
association of public warehouses. Although not all rele­
vant organizations have "transportation" in their title, 
most of their members are providers, users, or recipients 

of transportation services or may serve as transportation 
brokers. Most of these organizations have a transporta­
tion interface if they are not direct providers of trans­
portation. At this level of improving practices and 
processes, the focus may be on providing personnel 
training required as a result of some new industry oper­
ations or safety standard, in other words, getting down 
to really an operational level. Some of these organiza­
tions also develop and promote industry positions. The 
National Industrial Transportation League (NITL), for 
example, develops positions not only on U.S. legislation, 
but often on transportation-related policies developed 
by international multilateral organizations such as the 
United Nations. They may also be involved in lobbying. 
Most, however, also have an educational or research 
function and may make materials available to those out­
side the organization. For example, in one of the courses 
I teach, I order information packets from the American 
Trucking Associations (ATA) because they provide the 
latest financial statistics on truckload and less-than-
truckload carriers. It is information I could compile my­
self, but it would take a long time and ATA has already 
organized it into a nice package. In this way, ATA pro­
vides educational materials both for their membership 
and for academic institutions. 

There is also a group of organizations that offer cer­
tification. They go a step farther in establishing educa­
tional standards for the profession to the extent that 
they have developed assessment methods, usually in the 
form of examinations or some type of formal assess­
ment, rather than just attendance at conferences. They 
provide educational support for the certification process 
in the form of study materials, instructors, and mentors 
and focus on a particular area, all of which relates in 
some way to transportation, logistics, or both. For ex­
ample, the following organizations relate to these spe­
cific areas: American Production and Inventory Control 
Society (APICS), production and inventory manage­
ment, a logistics component; National Association of 
Purchasing Management (NAPM), purchasing; Society 
of Logistics Engineers (SOLE), logistics engineering; 
Transportation Intermediaries Association (TIA), third-
party providers; and National Customs Brokers and 
Forwarders Association of America (NCBFAA), which 
is in the process of developing a new certification pro­
gram for customs brokers and foreign freight for­
warders. 

I wi l l talk briefly about a certification program with 
which I am familiar, namely, that of the AST&L. The 
certification program is run by a board of examiners se­
lected from universities represented on the current 
A S T & L board. The program is based on current trans­
portation and logistics curricula of universities that have 
strengths in those particular areas. The board operates 
on a rotation system to ensure opportunity to bring in 
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new people, new universities, and fresh ideas in an effort 
to keep the certification content current. There are vari­
ous areas of A S T & L certification, wi th three required 
general management components in finance, marketing, 
and information systems. Other components are ori­
ented toward transportation logistics, specifically trans­
portation economics, logistics systems management, 
public policy and legal issues, and international trans­
portation and logistics. The creative component of the 
certification process can take one of several forms: a re­
search paper, a project done through work or internship, 
a major presentation, or a case study provided by 
A S T & L in an exam format. 

We have been talking about what skills are required, 
what the basic education requirement is. I would argue 
that you may not need a degree in transportation logistics, 
but it is strongly advisable to have a common body of 
knowledge. I think this is a way to complement employ­
ees who may not have degrees in transportation and lo­
gistics but can acquire the equivalent through a variety of 
delivery mechanisms—self-study, industry groups, or in-
house training programs such as those offered by AST&L. 

Finally, the theme of this conference is intermodal 
transportation, and in many of the industry group pro­
grams I have mentioned, intermodalism is not always 
readily identifiable or even separate. Nevertheless, i t is 
part of the overall program and is included in the com­
ponents of all the transportation-related exams or is 
part of the study track. Perhaps a next step to come 
out of a conference such as this is to rethink the pro­
grams of these professional organizations in light of 
intermodalism. 

I want to mention that these organizations also offer 
other types of educational support to students in high 
schools, colleges, and universities, often in the form of 
scholarships and awards. Many of the organizations 
sponsor student competitions not unlike that which was 
sponsored as part of this conference for students enrolled 
in the TCAP program. Often, they offer research oppor­
tunities for graduate students, which can lead to either 
undergraduate or graduate master's degree papers, as 
well as doctoral dissertations. These organizations also 
encourage student participation in conferences, and sev­
eral offer reduced student memberships. 



College and University Transportation and 
Logistics Programs 

Louis J. Pignataro, New Jersey Institute of Technology 
Lester A. Hoel, University of Virginia 

I n the transportation field today, it is evident that a 
new profession is emerging that is multimodal in 
perspective, multidisciplinary in approach, and mul-

tisectoral in application. The new transportation profes­
sional uses concepts and techniques from engineering, 
urban and regional planning, management, law, political 
science, and a variety of other disciplines to solve trans­
portation problems. These problems affect shippers, 
carriers, travelers, international organizations, and na­
tional, state, and local governments and involve all 
modes of travel. 

University transportation programs are facing the 
challenge of this new profession. Their goals are to pro­
vide instruction in the analysis, planning, and operations 
of the transportation systems that are the working do­
main of today's transportation professionals. In order to 
meet these goals, multimodal concepts should be incor­
porated into the program, a multidisciplinary approach 
should be used, and an attempt should be made to fuse 
the public and private sectors of the industry. 

This presentation is a synthesis of university trans­
portation and logistics programs. In December 1996, a 
questionnaire was sent to several universities eliciting 
responses about their transportation programs wi th re­
gard to intermodalism, interdisciplinary aspects, course 
content, faculty invovement, and programmatic inade­
quacies; 37 responses were received. In addition, 30 
websites were searched for information. The synthesis 
results are based on the combined survey responses and 
website searches of 67 programs. There are some as­
pects of the questionnaire that were only available 

f rom the survey responses and not f rom the website 
searches. 

Intermodahsm is an important concept in transporta­
tion education. The Intermodal Surface Transportation 
Efficiency Act of 1991 (ISTEA) emphasized the efficient 
design and operation of transportation systems; linkages 
among travel behavior, urban form, and environmental 
quality; and the promotion of intermodalism. The Re­
search and Special Programs Administration (RSPA) of 
the U.S. Department of Transportation (DOT) recently 
completed a study to provide information to DOT on 
the intermodal freight industry. The study suggested in­
teractive methods to enhance the interface between the 
ITS program and freight industry initiatives. RSPA sum­
marized that the intermodal system is not a system, but 
a collection of modal systems that are linked. The study 
concluded that there are several areas that the federal 
government could foster to affect the future of freight 
transportation in this country. Colleges and universities 
with transportation programs could consider sugges­
tions from these recommendations to further develop 
their academic programs. The RSPA recommendations 
support {a) efficiency and global competitiveness, (b) en­
couragement of regional and corridor development ef­
forts, (c) understanding of the freight sector, (d) a shared 
vision of technology benefits, and (e) a commitment to 
open ITS architecture. These recommendations were 
made to support ITS investments and improvements. 

Last year, a strategic planning subcommittee of the 
ITS America Intermodal Task Force drafted a strategic 
plan for ITS America's prospective role in intermodal 
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transportation. The agenda and actions suggested by the 
task force included a broad range of activities, such as 
identifying resources needed to implement an action 
plan, ensuring responsive ITS architecture for inter-
modal needs, improving outreach efforts with modal as­
sociations, stressing transportation efficiencies through 
the use of ITS technologies, and developing research, 
program, and policy recommendations. 

In December 1994, TRB assisted in organizing a ma­
jor national conference on intermodalism sponsored by 
five key DOT administrations and the Office of Inter­
modalism. The conference stressed innovative ap­
proaches to making intermodahsm happen, including 
innovative financing, development of partnerships, bet­
ter understanding of the benefits to society associated 
with intermodalism, and better appreciation of the role 
of technological advances in fostering greater productiv­
ity and improving system performance. 

Because of the commitment and importance of DOT 
and ITS, the needs and roles of the federal government 
and ITS America should be considered in the develop­
ment of education, curriculum, and research agendas for 
the advancement of intermodalism. This intermodal de­
velopmental work can consider the following elements 
for further definition: connections to provide the trans­
fer of people, choices to provide modal options, and col­
laboration to provide organizational partnerships. 

The introduction of intermodalism into transporta­
tion, as reflected in the ISTEA legislation, resulted in a 
broad range of reactions from the surveyed institutions. 
On a percentage basis, reactions of the institutions in­
cluded the following: 

Reaction Percentage 
No change in program 13 
Minor changes in program 16 
Course additions to program 43 
Always incorporated intermodalism 28 

Although most schools do not include the terms 
"multimodal" or "intermodal" in their course titles, 
there are strong indications that the concepts are in­
cluded in a vast array of courses. For instance, the terms 
"systems," "policy," "management," and "logistics" in 
course titles suggest the intermodal nature of the trans­
portation program at universities. The majority of uni­
versities with transportation programs offer modal 
(airport, freight, public transportation) and transporta­
tion systems courses. About one-fourth of the programs 
include public policy, management, and logistics 
courses. Most of the survey responses specified that in­
termodalism is stressed in their programs, either as a re­
sult of the ISTEA legislation or as a long-term policy of 
the school. 

Some of the new courses that were added to the trans­
portation programs include public transportation sys­
tems, multimodal freight system analysis, intelligent 
transportation systems, demand management, and inter­
modal systems and safety. Existing courses have also 
been modified to incorporate concepts, principles, and 
analytical techniques to ensure that intermodal policy is­
sues are addressed. 

Several universities suggest majors (or career goals) in 
transportation studies such as the following: 

• Transportation Planning, Transportation Analysis, 
Transportation Design, Transportation Policy, Trans­
portation Facilities, Transportation Economics, Trans­
portation Logistics, Transportation Management, 
Transportation Engineering, Transportation Adminis­
tration, Transportation Systems and Technologies, and 
Transportation Intermodal Systems 

• Traffic Engineering 
• Modal Transportation 
• Mass Transportation 
• Urban Transportation 
• Highway Engineering/Operations 
• Intelligent Vehicle and Highway Systems (IVHS) 

In addition, there are core courses that students must 
take to complete their degree requirements. These 
courses cover the range of planning, policy, network 
analysis, statistics, traffic studies, transportation, de­
mand management, public transportation, economics, 
and logistics. Many universities list core courses for the 
major areas of study. As an example. New Jersey Insti­
tute of Technology (NJIT) has aligned the following core 
courses with each of the major areas of study: 

Major Core Courses 
Transportation Introduction to Urban 

Engineering Transportation Planning 
Transportation Economics 
Urban Systems Engineering 
Traffic Studies and Capacity 
Public Transportation 

Operations/Technologies 
Traffic Control 

Transportation Introduction to Urban 
Planning Transportation Planning 

Transportation Economics 
Urban Systems Engineering 
Transportation Demand 

Management 
Mass Transportation Systems 
Multimodal Freight 
Transportation Systems Analysis 
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Major Core Courses 
Transportation Introduction to Urban 

Systems Transportation Planning 
and Technologies Transportation Economics 

Urban Systems Engineering 
Traffic Studies and Capacity 
Multimodal Freight 
Transportation Systems Analysis 

Intelligent Transportation 
Systems 

An expansion of both the major areas of study and as­
sociated core courses may be helpful for the students in 
planning their programs. The enhancement of exist­
ing courses wi th intermodal concepts w i l l further 
strengthen the education of tomorrow's transportation 
professional. 

The incorporation of intermodalism into university 
transportation programs is also reflected in research ac­
tivities. Courses are linked with research activities. Real-
world problems have been used as case studies in relevant 
courses to provide students with experience in working 
on practical transportation problems that expose them to 
the importance of intermodalism. More intermodal prob­
lems are being advanced as research projects than before. 
Methods and theories from other fields such as econom­
ics, engineering, marketing, finance, logistics, information 
systems, management, social science, and law have been 
extensively applied to transportation research. Coordina­
tion with other programs on research projects is becom­
ing more widespread. The extent that intermodalism has 
been incorporated into programs varies with organiza­
tional features of the program. In most cases, programs 
are on a graduate level. 

Although intermodalism is being added to and em­
phasized within the existing transportation and logistics 
programs, new programs have been started in this field. 
For example, an optional program, Global Trade, Trans­
portation, and Logistics (GTTL), was established at the 
University of Washington. It is tied to the needs of gov­
ernment and industry for people trained in the methods 
of today's global commerce. It is overseen by a special 
interdisciplinary committee whose members are drawn 
from the university and the private and public sectors. In 
the program, particular attention is directed to activities 
involved in the flow of goods from point of origin to 
point of consumption across international boundaries. 
These activities involve maritime, aviation, and overland 
modes of transport and the intermodal connections be­
tween them, as well as logistics and management. In­
cluded in the studies are communications, technical, 
environmental, energy, regulatory, and other systems 
that facilitate international trade. 

Several new organizations were established to facili­
tate education and research in the transportation field. 

The National Center for Transportation and Industrial 
Productivity (NCTIP) at NJIT was established by 
ISTEA. The Center focuses on increasing productivity 
through transportation improvements ranging from im­
proving private and public carrier fleet productivity 
through better scheduling of activities and equipment 
management to improving personal productivity by re­
ducing congestion and improving safety on our nation's 
highway and transit systems. 

Even though the institutional features of university 
transportation programs vary, there are some organiza­
tional similarities among them. Most transportation pro­
grams are interdisciplinary, with either participating 
faculty from other departments or course requirements 
from other departments. Most programs coordinate with 
other departments on courses. The disciplines and acade­
mic departments involved with the transportation pro­
grams include engineering (all schools), planning, 
economics, architecture, geography, operations research, 
business, social science, and physical science. Faculty from 
different interdisciplinary groups work together on teach­
ing and research. The equivalent full-time dedicated fac­
ulty varies with the magnitude of the program, from no 
dedicated faculty to nine, and averages about three. 

In most cases the transportation program is on a 
graduate level, either the master's or doctoral degree. 
Traditionally, transportation is a specialization of the 
civil engineering discipline. Even if it has become an in­
terdisciplinary program, in many cases it offers degrees 
in other disciplines with an emphasis on transportation. 
Joint degrees are offered, such as an M.S. in industrial 
engineering with a major in transportation, an M.B.A. in 
transportation management, or a master of urban plan­
ning in transportation. NJIT and Rensselaer designate 
M.S. and Ph.D. degrees in transportation engineering. 

Although there may be a "transportation center" at the 
university, 90 percent of the surveyed centers had their pri­
mary focus on the research program, not the administra­
tion of the education program. With the centers focused 
on research, administration of the degree programs was 
usually performed by a department. In most cases the Civil 
Engineering Department performed this function. Other 
departments included those in business, geography, plan­
ning, and graduate logistics management. The transporta­
tion program at NJIT is unique among those in the 
country. It is one of the 10 percent of the surveyed schools 
that has a transportation center acting as the administra­
tive unit for research and conferring degrees for the uni­
versity. From its inception, NJIT's transportation program 
was developed as an interdisciplinary program. Adminis­
tratively, it was never housed in any academic department, 
but it was structured and administered by the Executive 
Committee for the Interdisciplinary Program in Trans­
portation. Currently, the academic program is adminis­
tered by the Institute for Transportation (IT), and it offers 
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designated M.S. and Ph.D. degrees in transportation. The 
admission of graduate students into the transportation 
program and certification of their meeting degree require­
ments are IT's responsibiUty. Although the Executive Di­
rector reports directly to a dean for the degree program, all 
of the faculty associated with the program have academic 
homes in various departments. To create a core trans­
portation faculty, the provost created transportation slots 
in various departments. These faculty devote all of their 
time to the development of the transportation program. 

Cooperation in the universities between the trans­
portation program and other departments is generally 
the rule. However, there were several negative responses 
describing the limited cooperation that exists in some 
universities. These comments included "protectionism" 
within departments, often caused by budget cuts; uni­
versity priorities; core requirement problems; lack of a 
reward system; questionable cooperation; limited de­
partmental cooperation; and lack of state financial sup­
port, which discourages cooperation. 

The involvement of several academic departments in 
the interdisciplinary program could foster bureaucrati­
zation. For example, in a particular university, any 
change in the transportation program has to be re­
viewed by each department's curriculum committee, 
each college's curriculum committee, the university's 
curriculum committee, the faculty senate, the graduate 
school, the university council, and then approved by 
the Board of Regents. It took 2 years to change the 
name from "Transportation Planning" to "Transporta­
t ion ." Efforts to resolve these issues include improved 
procedures and policies in the university to resolve de­
partment protectionism, core requirement problems, 
and the lack of a reward system. The administration's 
reevaluation of financial needs and budgetary alloca­
tions can resolve the lack of financial support and uni­
versity priority issues. 

Although interdisciplinary research and education is 
encouraged, in some universities the reward structure 
that acknowledges the contributions does not exist. 
Departmental incentives motivate faculty to focus on 
departmental activities. Usually, faculty associated 
with the interdisciplinary program have their home 
departments. Their service to the interdisciplinary 
transportation program is taken into account for pro­
motion, tenure, and merit salary increases by their 
home departments. 

Although the administrations of some universities 
strongly support interdisciplinary programs (with seed 
funds or building programs), about half of the interdis­
ciplinary programs have very limited or no support. 
Many of the respondents stated that moral support and 
encouragement were all that the administration offered. 
To enhance the interdisciplinary program, financial and 
cooperative support f rom the administration must be 

forthcoming. Most of the programs do not receive fund­
ing, which has caused problems for some programs in 
attracting faculty. 

In general, university transportation programs are 
adjusting to meet the new requirements of the profes­
sion. Although progress has been made, problems still 
exist. The research suggests the following: 

• Transportation programs are available as graduate 
programs in many schools. They are generally located 
within the Civil Engineering Department. 

• Although "intermodal" is not a term used in course 
titles, many schools include the concept in their trans­
portation program. 

• D O T and ITS America are anxious to develop 
support for and incorporate the concepts of intermodal 
systems. 

• Several universities have added or modified a vari­
ety of courses in response to the stressing of intermodal-
ism in ISTEA. 

• Although interdepartmental cooperation in foster­
ing the transportation program is widespread in univer­
sities, there are several programs in which the 
interaction between the departments is weak. 

• Administrative support for interdisciplinary pro­
grams is sporadic. 

The findings resulted in the following suggestions: 

• Collaboration with the D O T and ITS America 
should be pursued to enhance the educational program. 

• The curriculum section of the survey revealed sev­
eral transportation majors. In addition, core subject mat­
ter associated with these majors was also incorporated. 
Guidance can be obtained in structuring a program by re­
viewing these items. Means to overcome the institutional 
barriers to interdepartmental cooperation and achieve 
administrative support for the programs should be pur­
sued. Some of the suggestions offered include additional 
funding, cooperation and improved university proce­
dures to achieve parochial departments, improved uni­
versity policies and procedures to address core re­
quirement issues, and institution of reward systems. 

The following studies (cited in this presentation) are 
suggested reading for those interested: 

1. Intelligent Transportation Systems and Inter­
modal Freight Transportation. Report FHWA-JPO-97-
008. U.S. Department of Transportation, Dec. 1996. 

2. Strategic Flan. ITS America, Intermodal Task 
Force, March 15, 1996. 

3. Conference Froceedings 11: National Conference 
on Intermodalism: Making the Case, Making It Happen. 
TRB, National Research Council, Washington, D.C., 
1996. 



Transportation Education and Training 
Partnerships 

E. Cameron Williams, University/College of Charleston 

^ I ^ he steering committee discussed intermodal part-
I nerships in broad terms. What I offer is an 

^ exploratory look at the nature of existing inter­
modal partnerships, specifically collaborations between 
industry and academia to provide intermodal trans­
portation education and training programs in an under­
graduate, graduate, or continuing education context. 

I surveyed a dozen programs that were a judgment 
sample of a larger group. This sample included one doc­
toral program whose spokesperson asserted that inter­
modalism is incorporated across the curriculum in all 
areas. One-fourth of the sample involved executive-level 
continuing education programs, including two certifi­
cate programs that involve a series of coherent, curricu­
lum-driven continuing education courses. A good 
example is the global logistics and intermodal trans­
portation certificate offered through California State 
University at Long Beach, which has a formal partner­
ship with the Port of Long Beach as part of their certifi­

cate program. Another example is the arrangement be­
tween Georgia Southern University and the Georgia 
Freight Bureau. About half of the institutions sampled 
have industry advisory boards and committees. 

Some of the institutions offer industry internships, 
which can be a very innovative and useful collaborative 
mechanism. Internships can take many forms, from highly 
organized, formal, structured programs to relatively infor­
mal kinds of arrangements. They provide an opportunity 
for faculty to remain current in industry practices in inter­
modal transportation. About two-thirds of those queried 
use guest lecturers, adjunct professors, and executives-in-
residence. From an academic point of view, industry fi­
nancial support for curriculum and program development 
is desired. A l l of the institutions contacted reported some 
informal academe-industry contact, which is reassuring 
and helps counter the ivory tower stereotype of professors 
of transportation and logistics as being wrapped up in the­
ory and out of touch with the real world. 

SUMMARY OF DIALOGUE W I T H AUDIENCE 

Presenters were asked to offer comments on whether dis­
tance learning, coupled with technology, was likely to be 
an increasing trend in intermodal transportation educa­
tion and training. Although often touted as a cost-effec­
tive way to offer programs, distance learning and 
associated technology requirements can be very expen­

sive. In addition, the time component for development 
and for interaction with the students can be significant. 
In some cases, it can require almost one-on-one learning, 
leaving less time for development in the areas of contin­
uing education or executive development. Responses 
suggested that some form of distance learning is being 
considered or implemented in many academic institu­
tions; the following examples were given: 
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• Penn State offers correspondence courses that sup­
port distance learning, and a four-course credit certifi­
cate is being developed that wi l l be offered through 
distance learning delivery. In addition, college credits 
f rom logistics schools can be applied to A S T & L certifi­
cation. There are plans to link the Penn State distance 
learning certificate with A S T & L certification. 

• At the College of Charleston, consideration is 
being given to using the college's projected investment in 
the distance learning technology to offer continuing ed­
ucation programs and intermodal transportation in the 
Greenville-Spartanburg industrial heart of the state. 

• The Georgia Institute of Technology offers distance 
learning opportunities such as a master's degree in envi­
ronmental engineering and several other degree pro­
grams; however, faculty must be offered incentives to get 
into distance learning because it does require significant 
time and resources. 

• At Prince George's Community College in Mary­
land, distance learning courses have been offered for the 
past 5 years through an integrated continuing education 
program that enables development and offering of non-
credit courses that easily transition and articulate into a 
credit program. The cost is substantial; however, as part 
of the statewide Bell Adantic Lab Consortium (a 
statewide consortium), this particular type of "telecredit" 
course is something in which faculty have been trained 
and on which they are working with industry partners. 

• In Virginia since about 1980, there has been an 
arrangement among four universities in Virginia— 
University of Virginia, Virginia Tech, Old Dominion, 
and Virginia Commonwealth—to offer interactive 
graduate courses. For example, a Virginia Tech gradu­
ate course can be taken by University of Virginia grad­
uate students while it is being taught at Virginia Tech, 
and vice versa. 

The term "distance learning" can encompass a mul­
titude of approaches, making it diff icul t to really de­
fine what is meant by the term and what technologies 
are included. For example, there is an organization 
called the National Technological University (NTU), a 
consortium of 50 schools, including Georgia Tech. The 
consortium offers master's degrees in areas such as 
electrical engineering, materials science, computer sci­
ence, and others, all of which are sponsored primarily 
by industry. The consortium also includes some of 
the largest technology companies, such as I B M and 
Lucent Technologies. N T U , which has a program fo­
cused on transportation, has been in existence for 
about 15 years and has granted an estimated 1,000 
master's degrees in various professional areas. There 
are plans to extend the N T U programs into public 
agencies such as departments of transportation to ex­
pand the group of individuals who can benefit f rom 
distance learning education. 



Private-Sector Continuing Education and 
Training Initiatives: The Sea-Land Experience 

Dennis Gay, Sea-Land Services, Inc. 

I wi l l offer you a private-sector snapshot of some of 
the pressures and factors affecting education and 
training as they relate to intermodalism and trans­

portation within Sea-Land and, to some extent, CSX 
Corporation. 

It is important to note the evolution of intermodalism 
when one looks at private-sector education and training 
issues. Perhaps the most appropriate descriptor for this 
evolution would be "rapid change." Within Sea-Land, 
intermodalism evolves on almost a weekly basis as new 
kinds of services are offered in different markets, as new 
trucking firms become intermodal partners, as new types 
of warehousing opportunities emerge—our organization 
is undergoing continual and rapid change. 

Another issue to be dealt with is what I wi l l term the 
"tough love" environment in which we operate. At the 
present time, ocean container shipping is under a lot of 
stress, wi th considerable international competition and 
some overall tough times. What does that mean for 
training and education? Simply put, there is less money 
to develop it and there is less time to devote to it. In 
other words, we operate as a very lean, aggressive train­
ing and education group facing a lot of challenges in a 
very fast-paced environment. 

A l l of us are affected by the new information world. 
There are a number of recent books that address this is­
sue. One, entitled The Digital Economy, points out that 
changes in information have changed the way business is 
done worldwide. This role of information poses an enor­
mous challenge to educators and their ability to stay cur­
rent and to offer the kind of learning necessary for 
people to adapt to continual change. 

Why is intermodalism important to CSX? First, CSX 
is truly a multimodal organization. If there is any organi­
zation that should have its arms around training and ed­
ucation in the intermodal world, it should be CSX. We 
should be doing this the best, setting the industry stan­
dard. We continually learn and try to get better at it 
because we are a global intermodal organization—we 
have barge operations, ocean container shipping, rail, air 
freight, and a vast amount of logistics services. As whole, 
the company is right in the middle of this whole topic. 

What is CSX/Sea-Land doing? I wi l l start at the exec­
utive level and look at a top-down approach to how we 
are handling intermodal training and education. Univer­
sity partnerships with a number of schools have worked 
quite well for us. We have worked with the University of 
Tennessee, including sending people to their executive 
M.B.A program, in which a fair amount of transporta­
tion-related issues are embedded. We also work with 
them in a research format. For example, as a vendor they 
have built multimedia modules for us and as a partner 
have created educational materials for us to use in our 
railroad operations. 

CSX also recently participated in a special kind of 
partnership with the Darden School at the University of 
Virginia, which involved representatives f rom a consor­
tium of companies that were brought together for an ex­
ecutive program focused on intermodal issues. The 
program included an on-site 2-week curriculum compo­
nent and an off-site project-based component, for which 
CSX developed a supply chain project. The final phase 
of the program again brought the participants together 
to work through their projects as a group. 
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At present, CSX/Sea-Land is setting up a local rela­
tionship with the McCall School of Business at Queens 
College in Charlotte, North Carolina, for a unique exec­
utive education program that wi l l be offered only to top-
tier individuals within the Sea-Land organization. The 
program wi l l be tailored to a weekend format (Friday 
and Saturday), and the cases and methodologies for 
learning wi l l focus specifically on Sea-Land operations. 
The approach is to reduce the theoretical approach and 
increase the focus on real-world case studies of inter­
modal and transportation issues that people face in their 
work environment. The Queens College program offers 
a convenient time and a convenient location that works 
logistically for the leadership of our organization. The 
curriculum is tailored toward Sea-Land. We work with 
faculty to develop the case studies used in the program. 
It is also establishing a partnership between academia 
and the private sector within the local Charlotte com­
munity, affording other opportunities for learning. 

We also encourage executives to participate in uni­
versity-sponsored short courses offered through organi­
zations such as Northwestern University in specific areas 
relating to intermodalism. We are working very closely 
with the U.S. Merchant Marine Academy (USMMA) at 
Kings Point, encouraging internship programs and ac­
tively participating in the development of the USMMA 
intermodal and logistics program. Sea-Land Senior Vice 
President Charles Raymond, who earlier presented an 
intermodal case study, serves on the Vision 2000 Com­
mittee, which is helping the USMMA work through the 
future of its programs and offerings to ensure that pri­
vate-sector issues and concerns are blended into the cur­
riculum. Sea-Land personnel also get involved by 
coming back and helping the USMMA cadets face future 
challenges, including participation in an interviewing 
skills course. Currently, I am working with USMMA 
faculty to develop case studies based on actual Sea-Land 
activities, which can be used in the curriculum to help 
shape the learning experience of the cadets as they go 
through the program. 

We are working on a management trainee program in 
which bright young university students are invited to 
come into the Sea-Land organization. We then rotate 
them quickly through various departments so that they 
can learn the business and identify potential key posi­
tions in the organization. 

Another challenge we face is normal recruiting with the 
universities. However, the preponderance of our efforts 
focuses on developing the current workforce; in other 
words, we are not doing a lot of hiring. In fact, we are con­
tracting in size and learning how to operate as a leaner or­
ganization. Therefore, the majority of my time is spent 
developing programs for those already in the workforce. 

I believe that it is important to focus on nontradi-
tional ways of teaching and training—to touch people 

and help them learn about intermodal and transporta­
tion issues. For example, there is a whole host of Inter­
net-based learning that can be accessed in a self-directed 
style. Individuals can go to the World Wide Web to get 
information, search topics, find contacts, and form net­
works to learn from others. Use of the Web is proliferat­
ing in many aspects of our lives, through business and at 
home, and this source wi l l become one of the primary 
drivers of development for people in terms of gaining 
more information about intermodalism and the business 
surrounding it. 

From an intranet perspective, Sea-Land has on its in­
ternal system various learning tools for those front-line 
service providers. A vast number of people in different 
geographic areas need to have exposure to training, ed­
ucation, and knowledge; I have to touch people in 110 
countries. The challenge is really the delivery system. 
How do you get the information and the tools to them? 
The intranet strategy is becoming one of our primary 
strategic delivery platforms for trying to proliferate in­
formation to front-line service providers throughout the 
Sea-Land network. 

One example of the partnerships we are entering into 
on the intranet includes the Harvard Business School, 
which has an intranet-based management coaching tool 
that we are piloting for them on our intranet. We also 
have a number of Gartner Group courses on basic ap­
plications training, computer literacy issues, and so 
forth that can be taken through our intranet. We have 
also developed chat centers and threaded newsgroups 
where people can get online and talk about issues; for 
example, those in Hong Kong can network with those 
in Long Beach on issues in the business. This is where 
the power of technology helps people grow and develop 
and learn. 

What wi l l be needed in the future? Three or four 
things are needed to proliferate intermodal education 
throughout my world in the private sector. The first is to 
craft and integrate career paths and developmental plans 
that provide intermodal learning opportunities. As I 
think about development in my world, I need to make 
sure that there are points in the development cycle that 
are going to address the intermodal issues that we face. 
I also need to proliferate the Web-based learning. This 
wi l l become one of my major strategies in terms of in­
creasing awareness of intermodal issues within the 
workforce in general. We also need to push our partner­
ships with academia, f rom the standpoint both of getting 
better at them and doing more with them, and of push­
ing our people out into academia to participate and be­
come part of the content that experts are talking about 
at institutions throughout the country. 

Finally, one of the greatest paybacks for an organization 
is the development of skills in critical thinking and collab­
oration, both of which are essential to general manage-



68 I N T E R M O D A L T R A N S P O R T A T I O N E D U C A T I O N A N D T R A I N I N G 

ment. Organizations need people with the skills and abil­
ity to think well together, to solve problems more effec­
tively. These types of skills and the ability to integrate these 
skills into private- or public-sector organizations wil l be 
fundamental to enabling those groups to move forward. 

SUMMARY OF DIALOGUE WITH AUDIENCE 

Question 

How do you determine an appropriate subject to be 
taught in distance learning, and what is the reaction 
from the student population as to their capability to ab­
sorb the material and be able to use it materially in the 
workplace? 

Response 

Most of it is driven by the business; for example, Sea-
Land is currently integrating a new supply chain man­
agement software tool called Sea Blocks that tracks 
cargo from origin to destination through the entire sup­
ply chain. One of the challenges we face is how to make 
people aware of the new software, of how it wi l l be used 
in the organization, and of how it wi l l affect their par­
ticular job. Sea-Land is not trying to teach intermodal­
ism, but rather introducing intermodal issues that relate 
to the specific job that Sea-Land does. 

Response 

What I have presented is just one platform or dehvery al­
ternative that is fundamental to a global company that 
has to touch people in a number of locations on a tight 
budget. I am not suggesting that it is the answer to all ed­
ucational issues, but rather that it is one of the ap­
proaches to providing awareness and knowledge that we 
can use to get something in front of our workforce to 
help them learn and understand their environment. 

Question 

In looking at your workforce issues, have you identified 
what you think are some of the critical shortages or crit­
ical areas for retraining within your own internal train­
ing program? 

Response 

I have previously mentioned one of the most impor­
tant—critical thinking and collaboration skills at all lev­
els of the organization. The number one challenge from 
a learning perspective, however, is computer literacy and 
the use of technology in the business. This is critical at 
every level, f rom the CEO down to the administrative 
staff who work in all the offices. 

Question 

At some point, doesn't someone have to figure out what 
an appropriate topic is to be taught by other media, de­
termine the ability of students to absorb the material, 
and measure how effective that training environment is 
in lieu of other options? I f one is trying to influence per­
formance and behavior with relation to how people do 
their job, one needs to be careful wi th respect to the me­
dia used to convey that message, as well as the content 
of the message being sent. Individuals learn in different 
ways and different styles, and one cannot bank every­
thing on distance learning. 

Question 

If you have your training in 110 countries, how do you 
address the cultural and language issues? 

Response 

That is a complex and intriguing issue. Because all of our 
business associates speak English, we do not have to deal 
with language differences. However, there remains the 
issue of how people of different cultures respond to the 
way information is presented. Message design is critical. 



Military Education and Training Programs: 
The U.S. Merchant Marine Academy 
Experience 

Jon Helmick and Gerhardt Muller, U.S. Merchant Marine Academy 

^ I ^ his presentation wi l l focus on a domain that is 
I generally not very well understood, specifically, 

.M. defense transportation and the education and 
training related to it . It w i l l provide a quick overview of 
historical characteristics and organizational and opera­
tional challenges related to defense transportation and 
its operations, take a look at in-state objectives or plans 
for the future of the Defense Transportation System 
(DTS), and provide a summary of military transporta­
tion, education, and training programs, with a few rep­
resentative examples. 

Business logistics today is still a relatively young dis­
cipline, really having only evolved since the early 1960s 
and originating in large part f rom military logistics. 
There is a long tradition of efficient logistics in the de­
fense environment. It should also be pointed out that it 
is fashionable in some circles to criticize the military in 
the context of transportation and its management of 
transportation. I am not here to defend the military in 
that context but to point out that there is an important 
aspect here and that is the cost of failure in defense lo­
gistics and transportation, which is very different than it 
typically is in the business environment. In the business 
environment, if the parcel does not get there on time or 
the container goes missing, a job may be lost or a cus­
tomer's goodwill lost. In the military environment, you 
are talking about possible loss of life or serious injury or 
the failure of a campaign. 

Among the historical characteristics of the DTS, one 
of the challenges includes fragmentation, that is, an ori­
entation among different services, a functional syllogism 
and division by mode, a modal orientation that until re­

cently has precluded effective integration. From the 
1940s until 1986, the DTS was managed by the Secre­
tary of the Army, the Secretary of the Navy, and the Sec­
retary of the Air Force. It was not until 1987 that the 
U.S. Transportation Command (USTRANSCOM) was 
activated with a view toward integration. However, it 
was not until the Gulf War, in which it was recognized 
that there were some serious problems with failure of in­
formation to flow and integration of the managers (the 
components being the Mili tary Traffic Management 
Command, the Air Mobil i ty Command, and the M i l i ­
tary Sealift Command), that fu l l authority was given to 
USTRANSCOM to coordinate defense transportation 
among these agencies. USTRANSCOM became the sin­
gle manager of the DTS. 

Other problems include bureaucracy, customers hav­
ing to deal with multiple organizations within the DTS, 
and redundancy in terms of automated systems. Cur­
rently, about 150 different automated transportation 
management systems exist in the DTS and about 380 
different financial management systems; clearly there is 
redundancy that could be consolidated. 

Because of the need to provide readiness and sup­
port for combat operations, there has been some ten­
dency to provide what is termed "just-in-case" inven­
tory, meaning an excess of inventory so that stockpiles 
are available to fight the war in a particular theater. 
Such an approach, however, incurs high costs, and the 
military today has been looking at alternatives. It is 
generally not recognized that i f there are stockpiles of 
inventory in the theater, combat forces often have to be 
diverted to defend those stockpiles, which can slow the 
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build-up in a conflict and cause major problems. 
Therefore, defending inventory becomes an issue. The 
high inventory levels also result in high overhead and 
system duplication. Lack of flexibility has also been an 
issue, the failure of integration among command and 
control systems. 

Many of you are familiar wi th in-transit visibility 
(ITV)—knowing where cargo is, in particular as it 
moves through the supply chain. But in the military con­
text, that includes not just goods in transit but equip­
ment and material in general. Total asset visibility (TAV) 
is knowing where everything is on the battlefield— 
knowing where all your personnel are, your tanks, and 
so forth, which obviously requires real-time information 
and integrated information systems. 

USTRANSCOM is trying to alleviate these problems 
and has developed a very cohesive and coherent plan 
called DTS-2010, which has a number of important 
themes and objectives. One of these is a customer fo­
cus—a streamlined and flexible defense transportation 
system that responds to the needs of vendors and cus­
tomers in the field, time-definite transportation services. 
USTRANSCOM has established the USTRANSCOM 
Business Center to facilitate this customer service with a 
focus on intermodal transportation. 

The Joint Mobil i ty Control Group (JMCG) is in­
tended to integrate traffic management functions within 
the military. In C4 Integration, the four C's are com­
mand, control, communications, and computer systems. 
The idea is to integrate all of these so that they interface 
effectively to provide the necessary real-time informa­
tion on traffic movement, in-transit cargoes, and so on. 

Intermodalism is receiving an increasingly important 
emphasis within DOD and the DTS. A number of exer­
cises have been held involving intermodal commercial 
carriers—the TurboCAD exercise, for example, which 
dealt wi th containerized ammunition distribution. The 
plan focuses on partnerships, alliances between military 
traffic managers and their civilian counterparts, recog­
nizing the heavy use of commercial carriers in the DTS. 

Empowerment refers to decentralization of authority 
to some degree, to giving the local DTS agents—the peo­
ple who are actually in the field serving the customer— 
greater authority, better training, and the autonomy to 
do what needs to be done. 

Acquisition reform is a key part of empowerment. 
The Single Integrated Procurement System (SIPS) in­
volves electronic data interchange connectivity and ac­
cess to commercial capability and has a great deal to do 
with streamlining procurement and contracting for 
transportation services. 

Finally, seamless handoffs here involve a "fort-to-fox­
hole" concept, which means that the delivery system 
should be transparent to those in the theater and should 
not pose a problem for a war-fighting effort. In this con­

text, USTRANSCOM is the single port manager in a dis­
tant theater. 

Having said where defense transportation is and 
where it is trying to go, let me tell you what a represen­
tative sample of military schools, organizations, and in­
stitutions is doing with respect to education in the 
context of intermodal transportation. The guiding prin­
ciple is the Operational Plans and Interoperability Di ­
rectorate of the Joint Chiefs of Staff. They do not train, 
per se, but they are responsible for policy programs and 
analysis of military education issues. They make a state­
ment about what kind of training and education military 
officers wi l l need to be successful in the future. They talk 
about the need to be able to think creatively, reason crit­
ically, and act decisively in the face of ambiguity and un­
certainty. They also emphasize the importance of 
jointness, that is, bringing the services together to ac­
complish the mission effectively. 

The Air Force Institute of Technology (AFIT) has a 
graduate program in the School of Logistics and Acqui­
sition Management. The AFIT transportation manage­
ment program focuses on developing an understanding 
of defense in private-sector transportation systems 
among its students; enhancing their managerial skills, 
both qualitative and quantitative; enabling students to 
analyze the impact of defense transportation on defense 
logistics; and so on. 

The Naval Postgraduate School in Monterey, Califor­
nia, offers, in the Department of Systems Management, 
an M.S. in management, and they have curricula in 
transportation and logistics management. 

The U.S. Army Transportation Center at Fort Eustis, 
Virginia, trains the Transportation Corps to meet the 
worldwide mission of the Army active, reserve, DOD, 
and civilian transportation managers, and even allies 
f rom abroad. They have courses in watercraft opera­
tions, marine terminal operations, rail operations, 
strategic deployment, and others. They also develop ad­
vanced concepts and doctrine related to transportation 
management. 

The U.S. Naval War College has four resident colleges 
and one continuing education college; the basic focus 
here is to enhance student decision-making ability in 
naval and joint operations. There is a center for research 
and gaming that deals with advanced strategic and war-
fighting concepts; one of the more interesting courses 
deals with joint maritime operations, which has a very 
intermodal focus. 

The National Defense University, through the Indus­
trial College of the Armed Forces in Washington, D.C., 
offers a 9-month course that has to do with military 
transportation. 

The U.S. Merchant Marine Academy (USMMA) is 
rather different f rom the others in that it is under the 
U.S. Department of Transportation rather than the 
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D O D . However, we wear two hats in the sense that we 
graduate midshipmen who, if they do not go into the 
active duty military, are in the Naval Reserve, and many 
of them end up in senior positions in commercial indus­
tries and in transportation management, intermodal­
ism, and logistics. We are developing a new major in 
logistics and intermodal transportation. However, lo­
gistics and transportation have been a part of our busi­
ness core for some years. 

The research emphasis on intermodalism and logistics 
has also been revitalized with the creation of a new in­
stitute. The USMMA is an active participant in the Gar­
rett A. Morgan program and part of a number of 
collaborative agreements and cooperative arrangements 
with the Research and Special Programs Administration, 
the National Highway Institute, and others. 

An informal survey was conducted at Kings Point on 
continuing education in maritime schools. Some inter­
esting results came out of this survey. Of the seven 
schools contacted, only one, the Great Lakes Mari ­
time Academy, does not have a continuing education 
program. 

When we talk about continuing education itself in 
terms of professional mariner courses, breaking it down 
by courses related to the deck or the engine, the deck had 
six programs, whereas the engine had four. With respect 
to transportation courses, of the seven schools, only two 
had some kind of a technical or transportation course 
associated with intermodalism. 

Looking at the frequency with which these courses 
are offered, there is a mixture of regular and irregular 

courses. The average number of students per course is 
about eight. The clients that these courses serve are ba­
sically in the commercial sector, although the continuing 
education program at Kings Point does also serve the 
federal government (U.S. Department of Transportation 
and DOD), as well as state governments. 

There is an interesting quote from Paul Kaminsky, 
who at the time, in 1995, was Undersecretary for Ac­
quisition and Technology at DOD: 

Every logistics dollar spent on outdated systems, ineffi­
cient or excess capability, and unneeded inventory is a 
dollar not available to build, modernize, or maintain 
war-fighting capability. The remarkable thing that re­
lates to this is that approximately 50% of DOD's bud­
get goes to logistics. 

On the basis of that quotation, one could argue that ed­
ucation is a principal means, although not the only 
means, by which to reduce that expenditure. Certainly, 
information technology and the application of auto­
mated equipment identification (AEI) technology and 
bar coding are very important. But to have the people in 
place who can design those systems and can operate 
them effectively and manage them intelligently is clearly 
what is needed. 

The DOD effort at the moment to integrate the DTS 
could be summarized as a very forward-looking one, one 
that is heavily emphasizing intermodal transportation. It 
is a massive and well-thought-out effort to integrate ex­
isting redundant and duplicative systems. 



PubUc Agency Education and Training 
Initiatives at the State Level: Minnesota 
Department of Transportation Experience 

Linda Dahlen, Minnesota Department of Transportation 

I am here to talk to you about Minnesota Department 
of Transportation's (MnDOT's) SEEDS program, 
which is a statewide diversity initiative conceived 

around 1993. "SEEDS" is not an acronym. Its genesis 
was encouragement from our Commissioner on the is­
sue of recruiting highly qualified, diverse candidates for 
openings in our agency. He said, "Why don't we grow 
our own?" The program concept was developed and has 
been in place since that time. 

The program is structured within my office, a sepa­
rate office f rom the human resources area in MnDOT. If 
the program were to be replicated, it could just as well 
be located in a human resources office or somewhere else 
within any other organization. For MnDOT, however, it 
has worked well locating it in the office of which I am 
the Director, the Office of Workforce Equity and Diver­
sity (OWED). In addition to the SEEDS program, we 
also handle complaint investigation and response to 
lawsuits, as well as training and consulting with man­
agement on issues relating to employment law and affir­
mative action. More recently, we hired an American Sign 
Language interpreter, who works with our deaf employ­
ees and their supervisors. 

What is SEEDS and what are some of the parameters? 
It is an outreach program targeted at racial or ethnic 
minorities, the economically disadvantaged, or both. It 
offers highly motivated students the chance to learn 
through on-the-job experience. The students are paid 
while they work for us, and we prepare them for possi­
ble full-time employment after graduation, depending 
on job availability. They are not guaranteed a job, but 
many of our graduates have been hired at MnDOT. 

The benefits to M n D O T have included access to 
highly motivated student employees. This has an impact 
on and reduces our long-term recruitment and advertis­
ing costs. We share in the educational process with our 
partner institutions, and we have a chance to observe 
and develop potential full-time employees. 

We conduct the outreach for this program using some 
of the standard methods such as mailings and brochures 
sent to educational institutions and to students them­
selves. We also partner with other programs, such as the 
national Transportation and Civil Engineering Careers 
(TRAC) program developed with support from the Amer­
ican Association of State Highway and Transportation 
Officials (AASHTO) and two internal M n D O T pro­
grams, our graduate engineer training program and our 
civil engineer technology training programs. We have 
also sent printed materials to high schools throughout 
the state of Minnesota, as well as to placement offices at 
the postsecondary level. In addition, as part of the out­
reach program, the SEEDS program manager, Emeric 
Pratt, has done a tremendous job working with some of 
our technical schools in the local Minneapolis-St. Paul 
area, as well as in other areas within the state. We are 
also involved in collaborative efforts wi th the Center for 
Transportation Studies and other organizations at the 
University of Minnesota. 

A wide variety of courses is available to the students, 
including administrative support, office and clerical ac­
tivities, landscape architecture, law, surveying, civil en­
gineering, business, communications, and management 
information systems. This variety provides the depart­
ment with student workers in many areas. 
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To be a SEEDS student, you must be a member of a 
racial or ethnic minority or be economically disadvan­
taged, or both. The status of being economically disad­
vantaged is determined on the basis of 125 percent of the 
poverty income level f rom data provided by the M i n ­
nesota Department of Labor and Industry. Students 
must have at least 12 months left in their educational 
program to be eligible; however, this requirement is 
somewhat reduced if they are in a program that is less 
than 2 or 3 years long. The maximum amount of time 
that a student could remain in our program is 4 years. 

With high school seniors, we are looking for students 
who have career goals that match MnDOT's needs. As 
for business, technical, or trade school entry, students 
need an overall grade point average (GPA) of 2.5 or the 
equivalent. They have to be studying subjects that would 
be useful to us at M n D O T in terms of our hiring, and 
they must maintain their GPA at 2.5 or above. 

The requirements are the same for college and uni­
versity students, except that SEEDS engineering students 
must have a 3.0 average, which is the minimum used for 
hiring civil engineering students at MnDOT. 

We have also had a number of welfare-to-work par­
ticipants, who have come to us through trade technical 
schools in the Hennepin and Ramsey Counties Twin 
Cities Opportunities Industrialization Centers (OICs). 
These students' achievements have been a source of 
great pride and satisfaction for them because the wages 
and the benefits that they receive from M n D O T allow 
them to care for their families. 

The funding for this program comes from the normal 
budgetary funds set aside for M n D O T operations in 
terms of total salaries. The additional overhead comes 
f rom the administrative costs for the program manager 
and some rather minimal program costs. The funding 
has been devised so that 75 percent of each student's cost 
is paid through my office to each office, district, or divi­
sion that wants a SEEDS student, and 25 percent has to 
come from their own office budget. This way there is an 
incentive not to abuse the program because some of their 
own dollars are involved. M n D O T would be hiring stu­
dent workers anyway to do these jobs, so there is no ad­
ditional program cost for salaries. The SEEDS student 
workers are paid as student worker clericals, student 
work paraprofessionals, or paraprofessional seniors; 
those classifications come from state schedules. These 
workers can only be part of the SEEDS program as long 
as they are enrolled as students. 

Supervisors have the responsibility for making the 
SEEDS program work. First, they have to provide the 
students with a mechanism to be successful, orienting 
them to the organization and its policies and procedures. 
The students' job responsibilities must match their aca­
demic curriculum; that is, it would not be appropriate to 
have engineering students perform administrative or 

clerical tasks. In addition, the supervisor must make sure 
that the employee receives appropriate supervision. The 
supervisor must also work with the SEEDS program 
manager to assist in permanent job placement as the stu­
dents approach the end of their academic term. 

Each SEEDS student has a mentor, who is different 
f rom his or her supervisor. The mentors are called 
SEEDS planters and have received training as mentors. 
They are part of a larger mentoring program that 
M n D O T instituted about 18 months ago throughout the 
organization. 

Currently, we are in a demand industry, and our of­
fice fields all requests for SEEDS students. Supervisors 
prepare position descriptions, interview the students 
who are referred to them, make the job offers, and en­
sure that the students get off on the right foot in their 
career at MnDOT. Supervisors are also required to con­
duct a formal mini-evaluation with the student at the 
end of the first 3 months and subsequently every 6 
months. If there is a problem, such as poor work habits, 
that is affecting the student's success, the supervisor 
must work with the program manager to try to resolve 
it early so that the student, while working at M n D O T 
toward his or her career goals, wi l l have a fulfil l ing 
experience. 

The success of the SEEDS program has been due in 
part to the inner workings of three groups: {a) the stu­
dents putting forth their best efforts, (b) the educators 
and placement counselors working with our office, and 
(c) M n D O T management, both the immediate supervi­
sor and upper-level management who provide guidance 
to our office on how to develop this program. 

Data on the program from July 1997 showed a vari­
ety of racial and ethnic groups and included both men 
and women. Most of our SEEDS students are young, just 
coming out of high school or college; however, we also 
have other, nontraditional students. Our oldest SEEDS 
student was 45; both he and his son were enrolled in the 
program at the same time. SEEDS students are working 
in virtually every division and office in our agency. From 
June 1994, when we really got the program off the 
ground, to date, there have been 41 hires, including both 
men and women with various racial and ethnic back­
grounds. The hires were distributed among the clerical, 
professional, and technical areas. SEEDS graduates have 
been hired as everything from clerk typists I I to civil en­
gineers. They are working in our engineering services 
area, our right-of-way and surveys technical support, 
and in bridges and structures. They are working in some 
of our districts up north in Detroit Lakes and in Bemidji, 
Minnesota. They are working in information resource 
management, administration and human resources, and 
in the audit area. 

Some graduates have been hired outside of MnDOT. 
Employers have included consulting firms, other private 
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industry, and publications, most within Minnesota. 
Some graduates have been hired outside the state of 
Minnesota. We certainly do not consider it a failure if 
the students do not ultimately come to work at MnDOT; 
however, the majority of the SEEDS students do. We be­
lieve that we are providing a benefit in terms of giving 
people who are in their student years a successful and 
positive initial work experience so that they wi l l take 
what they have learned and the skills they have acquired 
into whatever endeavor they undertake in the future. 

SUMMARY OF DIALOGUE W I T H 
AUDIENCE 

Question 

With respect to the welfare-to-work initiative, one of the 
challenges we find is that once the job is obtained, infra­
structure is missing, such as transportation, child care, 
health care. I presume that health care is not an issue be­
cause these individuals are state employees; however, 
what do you provide with respect to transportation and 
child care? 

Response 

Some of these issues are addressed when the person is 
working for us as a student; there may be child care and 
transportation issues even then. It is something they 
work through with support from the people who are 
working with them to enter the program as well as f rom 
the academic counselors in their school and the SEEDS 
program manager. We have not found these to be major 
issues when they are hired as full-time workers by M n ­
D O T because they have been addressed earlier. It is a 
collaborative effort. The welfare-to-work entrants have 
the program manager to go to, their supervisor, and their 
M n D O T mentor as well as the other support people they 
might have through other mechanisms to help in that 
transition. Although these are real problems, so far they 
have not been viewed as impenetrable barriers. 

Question 

Do other state departments of transportation (DOTs) 
have similar programs? 

Response 

Part of the reason we are here is to spread the informa­
tion about our program because we think it is replicable. 

We are not aware of any other DOTs that do things in 
this way; however, we want other DOTs to know about 
the program. I f there is any aspect of our program that 
other states think they could replicate, that would be 
very gratifying. 

Question 

You mentioned the number of students hired and success 
stories. On the flip side, has there been any experience 
with students who have started this program but have 
not been successful for whatever reason? If so, what was 
learned from those learning experiences? What was it 
that really just did not chck? 

Response 

There have been relatively few students who have left 
the program because of work-related problems. A few 
could not adjust to the world of work, could not grasp 
the notion of positive work habits, such as being on 
time, having respect for coworkers, and that sort of 
thing; no more than three or four fall into this category. 
We have had students who, for one reason or another, 
had to interrupt their education. That reason might have 
been a family crisis—anything from a death in the fam­
ily to major surgery. In these cases, if it seems appropri­
ate, we wi l l put them on a deferred track, so that when 
they can get their life back together, overcome whatever 
the impediment, we wi l l bring them back. If they have 
shown themselves to be dedicated student workers, we 
do try to maintain that status and work through what­
ever problems might arise. 

Question 

What was the genesis of this program? 

Response 
It was started as a diversity initiative. Our Commis­
sioner wondered why M n D O T was going outside of the 
state to recruit black civil engineers. At that time, in 
1992, there were no native-born minority students at 
the University of Minnesota in the civil engineering pro­
gram. The Commissioner believed that to be an unsat­
isfactory situation. Hence, the program began as a 
means of addressing a civil engineering issue and has 
grown beyond that. Diversity issues are supported 
within my agency very strongly, both in policy and in 
funding, and this seemed to be a marriage of both re-
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suiting in a program that would meet these needs si­
multaneously. However, the commitment of the top-
level management to making it happen and then 
assembling a committed team to work on the project is 
essential for success. 

Question 

I have a suggestion for you. It seems as though this pro­
gram, and some information about this program, should 
perhaps be disseminated to the greater body of DOTs. 

Response 

That is a good suggestion, and in fact there wi l l be a ses­
sion at the TRB Annual Meeting to discuss the results of 
this conference, and a Conference Proceedings wi l l be 
published in which this could be a representative case 
study of what a state DOT is doing. This would be a 
good presentation to disseminate more widely to other 

states. M n D O T really wants to share our successes and 
learn from others. 

Question 

How do you measure the effectiveness of the program? 

Response 

We do track all the numbers. Probably the most important 
criterion is whether this program is serving MnDOT's 
needs to have a diverse, highly qualified pool of persons 
for job placement in MnDOT. That is probably our most 
important measurement, but we are also looking at the 
number of students who graduate and work elsewhere 
and have success there. Last year, our SEEDS graduates 
were approximately 10 percent of the permanent full-time 
hires in MnDOT. We hired about 150 people permanently 
full time, and about 15 of those were SEED students; thus, 
the program has had a significant impact. 



Public Agency Education and Training 
Initiatives at the Federal Level: FHWA's 
Programs with Minority Institutions 

Hattie Brown, Federal Highway Administration 

I appreciate this opportunity to share with you infor­
mation on FHWA's programs with historically black 
colleges and universities (HBCUs) and other minor­

ity institutions of higher education, including Hispanic-
serving institutions (HSIs) and Native American-serving 
institutions. Later in my presentation I will focus on a 
particularly effective and well-received program—the 
national Summer Transportation Institute. This pro­
gram is high on the list of programs that FHWA sup­
ports because it is geared toward the enhancement and 
enrichment of our youth to support development of the 
next generation of transportation professionals. 

First, I will provide an overview of the FHWA pro­
gram for HBCUs and other minority institutions of 
higher education. Since the program began in 1982, we 
have developed a number of initiatives that range from 
partnering with minority institutions to providing fel­
lowships, grants, and contract opportunities for them, 
their faculty, and their students. In return, the minority 
institutions have been an excellent resource for FHWA 
in the areas of research, training, and technical assis­
tance. The minority institutions, for example, have been 
involved in research in areas such as highway safety and 
the environment, in training a number of transportation 
professionals, and in providing support and advice to 
disadvantaged business enterprises (DBFs). 

FHWA is continually striving to ensure that these in­
stitutions participate in all aspects of our agency pro­
grams and projects, which has helped FHWA to achieve 
its goal of enhancing minority involvement. In fact, the 
national Summer Transportation Institute was devel­
oped as a result of the partnership consisting of FHWA, 

the South Carolina Department of Transportation, and 
South Carolina State University. The institute program is 
an investment in our future. The objectives of the pro­
gram are to motivate students to consider careers in the 
transportation industry and to provide them with math, 
science, and technological enrichment to enable them to 
pursue such a career. 

The concept of the institute was first developed by the 
partnership in 1992, and in 1993 the first institute was 
established at South Carolina State University, with an 
enrollment of 20 students. The success of the program 
enabled it to gain the support of the Greenville Urban 
League, and by 1994 it had expanded to include 40 stu­
dents. In 1995, as a resuh of continued success and the 
demand to expose and introduce more students to ca­
reers in transportation, the program was expanded to 
six HBCUs and 140 students were enrolled. In 1996, the 
program expanded to 13 institutes in 12 states, with 375 
students enrolled. In 1997,1 am proud to announce that 
the program included 16 institutes in 14 states, with 490 
students participating. 

The Summer Transportation Institute program has en­
joyed, and continues to enjoy, top-level commitment from 
fellow government officials. As you heard from Acting 
FITWA Administrator Gloria Jeff earlier in the conference, 
she has a personal commitment to ensure that youth are 
exposed to careers in transportation. From the perspective 
of the U.S. Department of Transportation, this program 
certainly supports and is linked with the Garrett A. Mor­
gan Technology and Transportation Futures program. If 
you take it to another level of national commitment, the 
program definitely supports President Clinton's initiative 
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to ensure that our youth are prepared for careers of the fu­
ture. The program also has top-level commitments from 
officials of state departments of transportation. This is 
shown by the fact that all of the institutes have a depart­
ment of transportation as a strongly committed partner. 
There is also a strong commitment on the part of college 
and university presidents and faculty, private industry, and 
Urban League affiliates. 

Recruitment for the students is done statewide; appli­
cations are distributed to high school guidance coun­
selors. The students are selected on the basis of their 
expressed interest in the areas of engineering, science, 
transportation, or technology. Their course work should 
include a heavy concentration of math and science 
courses, and they should have at least a 3.0 grade point 
average, as well as three letters of recommendation in 
support of their application. 

Students participate in a 4-week program that in­
cludes classroom and laboratory instruction, as well as 
activities that expose them to all modes of transporta­
tion—land, water, and air. They also receive course work 
in self-worth and interpersonal relationships among stu­
dents and other faculty members, as well as in commu­
nication skills. 

What do the students accomplish during these 4 
weeks of training and introduction to transportation ca­
reers? They design and build solar cars, bridges, gliders, 
and rockets. They participate in field trips to state and 
private transportation sites. They complete coursework 
in areas such as transportation systems, problem-solv­
ing, the design process, intermodalism, the environment, 
time management, and construction. 

The six HBCUs that participated in the program in 
1995 were South Carolina State University, Albany State 
University, Kentucky State College, North Carolina 
A8cT University, Virginia State University, and Jackson 
State University. In 1996, when the program was ex­
panded to include 13 HBCUs and 1 HSI, the following 
schools were added to the list: Alabama A & M Univer­
sity, the University of Arkansas at Pine Bluff, Benedict 
College, City College of New York (an HSI), Florida 
A & M University, Southern University, and Tennessee 
State University. In 1997, the program expanded to 16 
with the addition of three more HBCUs: Morgan State 
University, Delaware State, and Clark Atlanta Univer­
sity. Since 1993, the program has been attended by just 
over 1,000 students. 

As the Summer Transportation Institute program has 
grown, so too has the need to ensure that there is conti­
nuity in the program and that the quality of the program 
is maintained. To address this need. South Carolina 
State University was designated in 1995 as the National 
Resource Center, responsible for providing support ser­
vices in curriculum development and in training and 
workshops to the other participating universities. The 

program has been successful in strengthening the rela­
tionship among FHWA, state DOTs, and HBCUs and 
other minority institutions of higher education. 

What are we looking at for the future of the program? 
There are plans to expand the Summer Transportation 
Institute to include a mentoring component. This addi­
tion will require aggressive marketing to prospective 
partners, more private industry involvement, and 
broader participation by all modes from within the 
transportation agencies involved with the program. Ef­
forts are also under way to secure multiyear funding for 
the program. The program already has achieved the goal 
(set by then FHWA Administrator Rodney Slater) of 
reaching 500 students nationally. Secretary of Trans­
portation Rodney Slater has now set a goal of expand­
ing the program to 2,000 students by the year 2000. On 
the basis of the program's growth since it began in 1993, 
there is confidence that his goal can be achieved. 

I want to close by noting that one of the main reasons 
the program has achieved such a high level of success is 
because it attracts some of the most intelligent, moti­
vated, and energetic students. I have had the pleasure of 
attending a number of the Summer Transportation Insti­
tute graduation ceremonies and have participated in the 
programs. It is gratifying to see so many energetic, eager, 
and bright high school students ready to take on 4 weeks 
of training, be introduced to transportation, and then, it 
is hoped, set out to make their mark in the transporta­
tion world. As transportation professionals and as edu­
cators, our challenge is to harness that energy, maintain 
that level of interest and enthusiasm, and ensure that 
they do pursue a career in transportation. 

SUMMARY OF DIALOGUE W I T H 
AUDIENCE 

Question 

At what grade do you take them into the program? 

Response 

Students are 9th and 10th graders. 

Question 

Are the students provided with any stipend? 

Response 
No, students do not receive personal stipends. They are 
hosted on the university campus, and the funding 
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FHWA provides goes to the university to provide hous­
ing and cover the cost of faculty and staff to teach the 
curriculum. 

Response 

On average, the cost is about $1,500 per student. 

Question 

Have you done any follow-up to see how many of the 
students who go through the program actually go into 
the transportation industry.' 

Response 

That is one of the pieces being added to the program. We 
are finding that the first groups of students are just en­
tering college or are in the first 2 years of college. Pre­
liminary indications are that not only are they going to 
college, but that they also are majoring in fields related 
to transportation. The tracking component is just get­
ting under way and will be an important factor in deter­
mining whether this investment is yielding transpor­
tation professionals. 

Question 

Do you have any idea of what the cost per student is? 

Question 

Doesn't the program appear to be geared primarily to­
ward civil engineering? Those of us in the logistics and 
business sector would also like to have a chance to begin 
identifying and developing talent at this level, so if there 
is any expansion of the program I would suggest that 
these areas also be incorporated. 

Response 

The program is really not directed just toward civil 
engineering. It is directed at all majors and fields 
required by a DOT, including economics, civil engi­
neering, bureau of weights, and so on. I would also 
like to point out that although it is an HBCU program, 
it is a truly diverse program. The racial and ethnic mix 
of students participating in the most recent institute 
was 46 percent African American, 16 percent His­
panic, 13 percent white, and 25 percent in the Other 
category. 



PANEL DISCUSSION 

Internship and Mentoring Programs 

Shirley McCall, Moderator, TransTech Academy, Cardozo Senior High School 
Evelyn Thomchick, Pennsylvania State University 
Stephen Blake, Center for Transportation Training, Education, and Research, Inc. 
Beatrice Lee, Los Angeles County Metropolitan Transportation Authority 
Donna Sharp, Norman Thomas High School/Council of Logistics Management 

Shirley McCall 

El stablished in 1991, the TransTech Academy at 
I Cardozo Senior High School was the first trans­
it portation studies academy in the Washington, 

D.C., area. The academy is designed to provide high 
school students with a well-rounded academic and 
technological program that exposes them to future ca­
reer opportunities in the field of transportation. The 
program helps students bridge the gap between school 
and the workplace through internships, mentoring, 
summer work programs, field trips, and college visits. 
The Transportation Research Board (TRB) is among 
the organizations that provide TransTech students 

with internship opportunities. Participants are encour­
aged to visit the TransTech Academy exhibit at this 
conference, where you will have an opportunity to 
meet some of the students whose projects are on 
display. 

Our panel today will discuss a broad range of intern­
ship and mentoring programs offered to students from 
high school through graduate school. These are but a 
sample of many exciting programs available to students 
from middle school through graduate school. Additional 
programs are highlighted in the displays and exhibits 
(see Appendix B in these proceedings). 
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Evelyn Thomchick 

^ I 1 he Penn State Business Logistics Internship Pro-
I gram is part of the Penn State Smeal College of 

JL Business Internship Program. Undergraduate and 
graduate students apply for internships through the In­
ternship Office. Undergraduates are generally placed in 
5- to 8-month assignments, and M.S. and M.B.A. stu­
dents are available during the summer between their first 
and second years of study. 

There has been a great increase in demand for busi­
ness logistics majors in recent years. In the 1996-1997 
academic year, 168 business logistics students were 
placed in internships. These students represented the 
largest proportion (28 percent) of the internships 
awarded in the Smeal College of Business Administra­
tion for 1996-1997. Marketing and finance follow, each 
with 18 percent, and accounting with 17 percent. Aver­
age salaries for business logistics undergraduates were in 
the range of $450 and for M.B.A. students just under 
$800. The demand for undergraduate business logistics 
interns has more than doubled within the last 5 years, 
with just under 80 being placed in the past academic 
year. Many students have had two 6-month internships 
before they graduate. 

Some students find internships or business logistics-
related jobs in other ways. The Council for Logistics 
Management (CLM) supplies universities and other in­
stitutions with a large list of employers who offer sum­
mer internships in logistics. For these internships, 
students apply directly to the employers. Last year, CLM 
interns worked as analysts in the areas of materials man­
agement, marketing, and operations and provided sup­
port to consultants and managers in areas such as 
finance, pricing, and transportation. Companies partici­
pating in programs such as those offered by CLM and 
other organizations not only find productive summer 
employees, but also are given an opportunity to work 
with and screen potential future employees. The same is 
true for the intern, who has the opportunity to learn 
more about a company and particular type of job before 
he or she makes a long-term commitment. 

The American Society of Transportation & Logistics 
(AST&L) also provides mentoring services through its 
Board of Examiners and chapter offices. The AST&L 
main office will also recommend mentors if requested. 
Many companies with employees in the certification pro­
gram set up mentoring programs within their companies. 

Stephen Blake 

Fl HWA, U.S. Department of Transportation (DOT), 
I with support and funding from the Federal Tran­

sit Administration, Federal Railroad Administra­
tion, and the Research and Special Programs Admin­
istration, contracted with the Center for Transportation 
Training, Education, and Research (CTTER) to coordi­
nate, administer, and conduct the Summer Transporta­
tion Intern Program for Diverse Groups (STIPDG) for 
the summer of 1997. This program provides an oppor­
tunity for students from diverse educational and social 
environments to spend 10 weeks at DOT working as in­
terns with one of the modal administrations and per­
forming research on selected transportation topics. 

STIPDG is an excellent vehicle for exposing students 
to the inner workings of DOT and provides them with 
mentors who assist them in developing career objectives 

and goals. Students are exposed to current topics of in­
terest in the transportation field, have an opportunity to 
sharpen their research skills using those topics, and are 
introduced to individuals in the field who may be able to 
assist them as they pursue careers in transportation. 

Fifteen bright and capable students representing var­
ious cultural and ethnic groups from both minority 
universities and other universities and colleges partici­
pated in the 10-week program in 1997. The students 
were chosen through a national competition to which 
65 students throughout the country submitted applica­
tions. Students were selected on the basis of their grade 
point average, their interest and work experience in 
transportation, their expressed areas of interest, auto­
biographical sketches, and letters of recommendation 
from professors and employers. They represented 13 
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colleges and universities in 11 states, Puerto Rico, and 
the District of Columbia. Six were from historically 
black colleges and universities (HBCUs), one was from 
a Hispanic-serving institution (HSI), one was from a 
Native American college, and the remainder were from 
other institutions of higher learning. Nine of the stu­
dents were engineering majors. Just over half (54 per­
cent) were men, and 46 percent were women. About 
two-thirds (66 percent) were African American, 12 per­
cent were Caucasian, 12 percent Asian American, 
6 percent Native American, and 6 percent Hispanic 
American. 

The 10-week program, which ran from June 2 
through August 8, began with an orientation session and 
introduction of students to their mentors. The interns 
met with modal administrators and with Secretary of 
Transportation Rodney Slater. During the program, in­
terns visited several transportation organizations to 
meet staff, collect information for research projects, and 
make contacts for future job opportunities. The visits in­
cluded Tidewater Transit and the Virginia Ports Author­
ity in Norfolk, Viginia; the Maryland State Highway 
Administration and Mass Transit Administration in Bal­
timore, Maryland; and the Regional Plan Association 
and Port Authority of New York and New Jersey in New 
York City. They also visited a number of organizations 
in the Washington, D.C., area, including TRB, the 
American Association of State Highway and Trans­
portation Officials (AASHTO), and the American Public 
Transit Association (APTA). 

The program also provided training in job interview­
ing and networking techniques. The culmination was an 
awards luncheon at which certificates were presented by 
mentors and STIPDG committee members. For those in­
terested, additional details on the program are available, 
as well as copies of the research papers prepared by the 
interns. 

Also present at this conference are two of the students 
who participated in the 1997 program, Leo Dumond, a se­
nior civil engineering major at Howard University, and 
Melody Burch, a junior mechanical engineering major at 
George Washington University. Dumond's interest is in the 
design of transportation facilities, and he was assigned to 
FHWA for his internship. His assignment was to prepare 
a summary paper on the different types of pavement con­
dition survey equipment and to work with the group 
leader in making final arrangements for the National 
Workshop on Pavement Management. Burch is interested 
in the area of automobile safety systems, particularly crash 
analysis, and was assigned to the Research and Special 
Programs Administration. Her assignment was to assist a 
senior engineer in reviewing new editions of American 
National Standards Institute (ANSI) technical standards 
that are incorporated by reference into the pipeline safety 
regulations, in indexing these standards for ease of refer­
ence by engineers to match technical requirements of each 
standard with construction and maintenance require­
ments for pipeline facilities; in preparing a report on 
guidelines for small gas pipeline operators, and in setting 
up and running various technical committee meetings. 

Beatrice Lee 

^ I < he Los Angeles County Metropolitan Trans-
I portation Authority (MTA) mentor and intern-

^ ship program has many facets and affords many 
opportunities to students, public agencies, and busi­
nesses. This presentation provides an overview of dif­
ferent aspects of the program; conference participants 
are encouraged to stop by the exhibit to obtain more 
information. 

The best example of what can be accomplished 
through the program is offered by the two students from 
North Hollywood High School who are part of the 
Transportation Careers Academy Program (TCAP) and 
are the winners of the student essay context. In their es­
says. Ana Martinez and Maalik Russell discuss their 

school-to-career experience. Maalik had a summer in­
ternship with the MTA in which he worked with staff 
and inspectors involved in subway construction. Ana 
worked for the summer with Engineering Management 
Consultants, an MTA contractor. 

The Transportation Teaching Institute (TTI) is a vol­
unteer program managed by the Career Development 
and Training Center of the MTA. It is composed of in­
dustry professionals from the MTA and other businesses 
who volunteer service to students and teachers. Re­
sources and technical assistance are provided to TCAP, 
the Transportation Occupations Program (TOP), and 
local institutions and via the Internet. There are six vol­
unteer groups within TTI: Train the Teachers, Curricu-
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lum Writing, Mentors for Students, Mentors for Teach­
ers, Information and Resources, and Lectures and Tours. 

Components of the internship program are as follows: 

• An implementation plan and guidelines; 
• Pre-work-site visits and meetings with prospective 

employers; 
• Monitoring of student progress in the classroom; 
• Workshops on writing a resume and other aspects 

of job preparedness; 
• Student job interviews by volunteer professionals; 
• Discussions on job application selection and place­

ment criteria; 
• Teacher evaluation and assessment; 
• Workshops on issues relating to human re­

sources, student processing, work permits, medical 
coverage, payroll and accounting procedures, and 
worker's compensation; 

• Intern and employer job orientations; 
• On-the-job work-site review; and 
• Program exit evaluations by the intern and the 

employer. 

The challenges faced in this program include iden­
tifying employers who are able to fund student interns, 
securing work-site supervisors who will offer quality 
work assignments, and matching students' skills to 
job requests. The successes of the program are re­
flected in the permanent placements with businesses 
following summer internships, the number of students 
going on to college after their internships, the en­
hancement of student resumes as a result of the work 
experience, and the evidence that employer projects 
have moved forward in part as a result of the intern 
assignments. 

Donna Sharp 

I n 1991, the Council of Logistics Management 
(CLM) New York City Roundtable and the Office of 
Occupational Education of the New York City 

Board of Education began discussions about developing 
a high school level business program that would focus 
on the study of logistics and international trade. In 
September 1993, a 3-year high school program, now 
known as the Logistics Program, was approved and ini­
tiated with 34 students enrolled. The program is housed 
at the Norman Thomas High School for Commercial 
Education, located on 33rd Street just off Park Avenue 
in Manhattan. 

The program was designed so that graduates would 
be well qualified for an entry level in logistics, trans­
portation, or international trade or could pursue a col­
lege education, or both. It was decided by the steering 
committee for the Logistics Program to develop an in­
terdisciplinary curriculum that integrates academic and 
occupational subjects toward goals that are worthwhile 
and essential to today's logistics professional. The 3-
year program begins as students enter their sophomore 

year and consists of the following cycles: Year 1, Intro­
duction to Logistics and Global Trade; Year 2, Types 
and Methods of Transportation; and Year 3, Logistics 
Management. 

An exciting part of the program is the senior-year in­
ternships, which grant academic credit for on-the-job 
training in logistics management to seniors who have 
completed 2 years of the high school logistics program. 
Students spend approximately 12 weeks, usually 4 hours 
a day in the afternoons, with their sponsor com­
pany. Participating sponsor companies have included 
Agip USA, Asarco, Colgate-Palmolive, Level Company, 
Pfizer, UPM-Kymmene, and United Parcel Service, to 
name a few. 

Throughout the year, transportation and logistics 
professionals visit the school to participate as speakers 
and discuss topics such as careers, technology, supply 
chain management, warehousing, purchasing, and 
transportation. In addition, throughout the school 
year, tours are scheduled for all students enrolled in the 
program. 



Breakout Discussions 2 

T he second set of breakout discussions addressed 
three principal questions: 

1. How effectively are existing education and training 
programs meeting the needs of the transportation sector? 

2. What changes or enhancements could be made to 
improve programs? 

3. What, if any, are the barriers to change? 

GROUP A : UNDERGRADUATE PROGRAMS 

Group A, which consisted of 10 people, primarily aca­
demics from business programs, focused on the topic of 
undergraduate intermodal transportation and logistics 
programs. The first topic covered was key skills needed, 
and the discussion resonated with many themes that had 
emerged earlier in this conference. 

First, students have to graduate with a systems per­
spective, which means that they understand or appreci­
ate the entire supply chain, even though the bulk of their 
course work is in one area. In other words, a student 
pursuing an intermodal transportation major must un­
derstand that there is a role for purchasing and inven­
tory control and other key logistical activities and what 
his or her particular role provides in the supply chain 
and what value it creates. 

Second, there is a need to incorporate teamwork ac­
tivities into the curriculum, to get students working to­
gether as a team by teaching them team-building skills, 
which are skills they often do not have when they come 

into the program. On the basis of their experience, some 
in the group cautioned about going overboard with 
teamwork activities, beHeving that the result would be 
that some individual participants would not accomplish 
as much as they should. 

Basic problem-solving skills was the third key com­
ponent that programs must offer students. Programs 
should ensure that students can tackle what used to be 
called "math story problems," which can reflect actual 
situations with which they will be faced. It is the pro­
gram's responsibility to teach them, when presented 
with a problem scenario, to analyze it effectively, make 
necessary computations, and then interpret the results. 
In the end, when you ask how much it costs to move a 
truckload from Denver to Los Angeles, they know that 
the answer is not $10 million and why. 

The fourth component needed is technology skills. 
Although students may not be able to get hands-on ex­
perience with every tool, they at least need to be aware 
that those tools exist. Thus program managers cannot 
make excuses such as, "We don't have a good computer 
system, so we can't teach them tools for routing and 
scheduling." Even if a program cannot offer its students 
hands-on experience, it still needs to inform students 
that the tools are available. 

Finally, there needs to be a focus on quantitative 
skills, some of which may be tailored to a particular 
area. However, both those in engineering and those in 
business and logistics need a minimum level of compe­
tency in calculus and statistics as well as advanced train­
ing and skills at the level required for their particular 
area of concentration. 
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What are some of the barriers to ensuring that stu­
dents have the opportunity to develop these skills? 
Money is always an issue, and it is going to be more so 
at the university level. State funding at most institutions 
is dropping. It will be necessary to work hard to secure 
external funding from industry and from government 
grants and other sources. University bureaucracy is an­
other barrier. It takes at least a year to get a new course 
approved. To get a new program approved can be a 2-
to 3-year process. It can be even more difficult to get rid 
of a program; it could take 6 to 8 years to drop a major 
or drop a program. 

Hand-in-hand with the bureaucratic problems is the 
difficulty in being able to offer state-of-the-art technol­
ogy. By the time the contracting and installation process 
of outfitting a classroom or laboratory with Pentium 
100 computers is finished, the technology is already out 
of date—the standard is now Pentium 200s with M M X 
and all sorts of other features. 

Time is another critical barrier at the undergraduate 
level. Many people may not realize that in many busi­
ness programs, there may be only six or seven classes in 
the major field, which translates to six or seven 3-hour 
classes in a semester system. In programs in which there 
is a concentration rather than a major, there may be 
only two classes. This time factor makes it difficult, if 
not impossible, to respond every time a new request or 
requirement comes along. The continual challenge of 
modifying programs means that conscious and often 
difficult decisions have to be made regarding what gets 
added, what gets dropped, and what gets only basic 
coverage. 

The suggestions offered by this group include the 
following: 

1. Industry, academia, and public agencies need to 
work together to develop a reasonable list of core com­
petencies and skills that all transportation and logistics 
undergraduates should possess. This list should include 
a basic understanding of the processes and the issues but 
is not likely to include high-level quantitative analysis 
and financial analysis skills. 

2. It should also be recognized that there is room for 
differentiation in a program. With six or seven courses, 
a program cannot present the whole package of logistics, 
transportation, intermodahsm, engineering, and so on. 
There needs to be a focus. It becomes a question of 
breadth versus depth, and the latter is probably more 
important. The student should become proficient in a 
particular area, and room to explore different areas 
should be allowed. 

3. Professional organizations should play a role in 
developing the standards and the common body of 
knowledge expected of students. There could be an in­
dependent body that assesses whether a particular pro­

gram meets the criteria and is capable of providing stu­
dents with a common body of knowledge. 

4. Industry can and should take an active role in un­
dergraduate education through student and faculty in­
ternships, advisory boards, and getting into the 
classroom, either to teach a course or through an execu-
tive-in-residence type of program. At the undergraduate 
level, it may not always be best to bring in a senior ex­
ecutive, but rather the students should be exposed to 
middle managers, line managers, and people who can in­
form students what it is like to be on the firing line. This 
approach may help students to realize that it is highly 
unlikely for them to walk out the door of an undergrad­
uate program and into the corner office next to the cor­
porate vice president, with whom they will talk and help 
make strategic decisions. If students are only exposed to 
high-level executives, they may leave a program with 
unreahstic expectations, and this can become a major 
impediment to their future success. 

5. Undergraduate programs need financial support 
for technology and tools. One approach is to have a 
company "adopt" a university or university logistics and 
transportation program and work direcdy with those di­
recting the program to develop classrooms with the tech­
nology and software needed to produce the future 
workers that industry needs. Industry can also help in 
development of case studies and problems representative 
of the real issues and problems students will face when 
they move from the classroom to the real-world job. 

Undergraduate programs need to maintain perspec­
tive: they cannot be all things to all people. Given lim­
ited time and resources, programs must have a focus that 
enables them to produce the best students possible. Al­
though individual programs may not cover every area, 
each program should ensure that it does a quality job of 
training qualified candidates who can move into indus­
try as productive and effective workers. 

GROUP B : GRADUATE PROGRAMS 

Group B focused on the graduate program level. The dis­
cussion revolved around six key issues: 

1. On traditional roles and needs, the group reaf­
firmed what is happening today at the graduate level 
(master's degree and Ph.D. candidates) among those 
who are being brought into the transportation sector. In 
addition to the traditional areas such as consuhing, 
teaching, and research, these candidates are getting in­
creased attention from the government sector and its 
changing role in the transportation field, from equip­
ment suppliers, and from the overall transportation in­
dustry as its need and interest in those with graduate 
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degrees increase. This, in turn, has given rise to issues 
such as wage scales at the university level. Throughout 
the conference, attention was focused on issues relating 
to globalization, the growth and increased emphasis on 
electronic commerce and communications as well as 
modeling and systems issues, all of which need to be em­
phasized and expanded at the graduate level. 

2. On the question of how to measure the effective­
ness of graduate programs, it is first necessary to know 
where you are going. If you do not have a goal, any road 
will get you there. Currently, effective programs are all 
but nonexistent. Accreditation criteria were discussed; 
these ought to be brought more to the surface and 
looked at as measures of the success of these programs 
and thereby serve more of a purpose than just accredi­
tation. Although there is an effort to determine through 
placement offices where people go, at what levels they 
enter, and to what types of companies they go, there re­
mains a void in measuring the true effectiveness and 
output of a program. For example, if individuals are 
placed at a certain level after leaving a graduate pro­
gram, one also needs to know where they are 5 to 10 
years later. Although university development offices 
may know where a particular student is located for pur­
poses of fund raising, the program from which the stu­
dent matriculated may not know where they are and 
how they have progressed. These types of measures in­
clude the following: How happy are employers with the 
placement of an individual after some period of time? 
How fast is that graduate-level individual contributing 
to the organization? How long did it take him or her to 
come up to speed? What kind of intellectual resources 
did the university provide for their more focused grad­
uate-level programs? Was the program multidiscipli-
nary? To provide an indication of whether a program is 
effective and whether it needs to change its direction in 
any way, you need to ask the following questions: Is it a 
multicountry program with faculty and students from 
multiple countries? Is there a cooperative transnational 
program, in which programs are conducted in more 
than one country? 

3. How well are graduate programs meeting indus­
try needs? The group believed that they are meeting this 
goal only marginally today but that they will do better 
in the future if {a) there is continued responsiveness to 
current issues in transportation and (b) there are con­
tinuing opportunities such as this conference to bring 
these issues to the surface and determine how they can 
be effectively addressed. There was cautious optimism 
that existing programs are meeting industry needs, but 
it was believed that more can be done through an on­
going effort and commitment to making programs more 
responsive. 

4. What are the barriers to making programs more 
responsive? They are similar to those at the undergradu­

ate level: financial issues facing both program adminis­
trators and students; cultural and global issues that must 
be recognized and addressed; the challenge of putting to­
gether and administering interdisciplinary programs; 
and the issue of whether bringing practitioners into the 
program somehow colors the purity of research (an issue 
that the transportation sector historically has done a 
good job of recognizing and addressing). 

5. What are the rewards for being involved in gradu­
ate transportation programs? Promotion and tenure of­
ten depend in part on the issue of how frequently and in 
which journals to publish. If you want material pub­
lished in the transportation sector, it has to be worth­
while to the industry and at the same time consistent 
with the more traditional use of journals. 

6. Whether an intermodal transportation education 
program initiative goes forward depends in part on what 
can be viewed as a three-legged stool, the legs consisting 
of government, the private sector, and educational insti­
tutions. What is also needed is some type of catalyst for 
getting the job done, particularly when there is some real 
or perceived competition between academic institutions 
and the private sector. This leaves the possibility of gov­
ernment's being the catalyst in pulling all of this together 
to provide a comprehensive framework. There is also a 
need for financial support, some kind of retainer or part­
nership to bring funds in and through the university for 
both faculty and students. 

GROUP C : ELEMENTARY THROUGH H I G H 
SCHOOL PROGRAMS ( K - 1 2 ) 

Group C focused on programs at the K through 12 level 
and made the following observations: 

1. On the effectiveness of existing programs, it was 
believed that the data really are not sufficient right now 
to draw meaningful conclusions. There are excellent 
models across the country, but these need to be more 
widely replicated before trends and themes can be iden­
tified or measured. Although the private sector believes 
that the community colleges and universities are being 
very responsive, they would like to see more programs at 
the K through 12 level. Any effectiveness criteria that 
are developed should be linked with state and national 
standards. 

2. With respect to monitoring effectiveness, again it 
was thought that communication between secondary 
and postsecondary schools and between the public and 
private sectors is not sufficient. As a result, either the 
monitoring is inconsistent or the information needed is 
not being distributed to all channels. 

3. What are the barriers to change? There need to be 
dedicated personnel and a budget at the industry level to 



I N T E R M O D A L T R A N S P O R T A T I O N E D U C A T I O N A N D T R A I N I N G 

work with the school programs. Problems also arise 
from lack of agreement between and within the public 
and private sectors as to the definition of "intermodal-
ism." By and large, students are not aware of the many 
wonderful careers in transportation, and a public rela­
tions campaign is needed to let them know of these op­
portunities. Educators need a strategy for recruiting 
industry partners. This strategy would require them to 
outline goals and objectives, which will help potential 
industry partners understand how and where they fit 
within that strategic plan and what short- and long-term 
returns they can expect from the investment of their time 
and resources. 

4. How can the public and private sectors work to­
gether more effectively for programs in elementary 
through high schools? One way is through partnerships 
and involvement with programs such as TransFuture, 
TransTech, and Garrett A. Morgan. There is also a need 
for more teacher certification and training programs to 
build upon existing successful models of business and 
education partnerships. Community colleges can and 
will design more customized training programs for this 
purpose in response to industry requests. Businesses in­
terested in working with schools should contact local 
school-to-work offices to identify potential partners. 
The transportation industry, through educational and 
professional organizations, could sponsor some type of 
contest for K through 12 students. Educator should also 
be encouraged to join and participate in trade and pro­
fessional organizations, such as the Council on Logistics 
Management. 

GROUP D : CERTIFICATION AND CONTINUING 
EDUCATION PROGRAMS 

The members of Group D were a diverse representation 
from the military, the private sector, and the public sec­
tor; the group focused on what is meant by and what is 
available in the area of certification and continuing edu­
cation programs. As far as the certification process is 
concerned, it was believed that this area is best left to the 
various professional associations, be they in logistics, 
engineering, planning, and so forth. The role of contin­
uing education and training was defined as activities af­
ter the degree-granting process or licensing phase and 
was focused primarily on the upgrading of skills or on 
retraining to satisfy changing job requirements. 

A major problem facing this sector of transportation 
education and training is convincing employers, whether 
in the public or private sector, that continuing education 
is worth the time and effort, both for the employees and 
the employers. One way to approach the solution of this 
problem is through better communication among the 
sometimes-fragmented group of those involved in inter-

modal transportation—a group that contains wide and 
varied levels of expertise in many different areas. 

Perhaps the best way is to work with the various pro­
fessional associations within the transportation industry, 
for example, the Council on Logistics Management, the 
American Society of Civil Engineering, and the American 
Planning Association. These types of associations hold 
the key to improvement and expansion of continuing ed­
ucation programs and opportunities. It would also be 
very beneficial to estabfish and sponsor regional inter-
modal roundtables, which would provide opportunities 
for private industry, the military, and government to get 
together and discuss what is needed and desired in terms 
of intermodal transportation education and training. 

Fellowship programs are another means of communi­
cation, for example, programs in which private industry 
would loan executives and managers to the government 
and the military. It would also be beneficial to offer fel­
lowships that would enable university professors to 
spend time in industry to gain first-hand, real-world ex­
perience, which can then be transferred to the classroom. 
Yet another suggestion was to establish some type of bro­
kering service that would incorporate various existing 
systems. For example, if a small firm in private industry 
wanted to know about the educational opportunities for 
continuing education, there would be a one-stop shop­
ping place where they could get information on what 
continuing education programs are available and how 
they can match their needs with available programs. 

Development of case studies for use in continuing ed­
ucation programs may help make systems and employ­
ees more efficient, reduce costs, and increase produc­
tivity. Information gained from case studies could be the 
catalyst for getting the private industry involved in part­
nerships with other industries, the government, the mil­
itary, and academia. 

There are numerous dehvery mechanisms for contin­
uing education—CD-ROMs, videos, the Internet, and so 
on; however, person-to-person contact, whether through 
a roundtable system, fellowships, or other means, is per­
haps the most effective way to deliver and offer courses 
on a one-to-one basis. Whatever systems are developed 
or whatever proposals are adopted, cost-effectiveness 
and conciseness will make them viable to private indus­
try. Short courses (one to two sessions) are probably the 
best way of ensuring participation by private industry. 
Few, if any, companies can afford to have key employees 
out for 2 or 3 weeks at a time. 

GROUP E : WEBSITE DEVELOPMENT 

Group E discussed the potential for developing and 
launching a website on intermodal transportation educa­
tion and training needs and opportunities. The challenge 
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to the group was to help the DOT interagency working 
group think through the design and possible topics to be 
included on a website offered through the DOT Office of 
Intermodalism. The first task was to provide ideas and 
input on content areas such as the following: 

1. What kind of jobs, grants, and learning opportu­
nities are available; 

2. A calendar of current events, including emerging 
news flashes and issue awareness; 

3. A definition of intermodalism and the historical 
context of how intermodalism has progressed over time, 
which might include a diagram or organization chart of 
the Office of Intermodalism and its connection with other 
DOT agencies and with nongovernmental organizations; 

4. A Yellow Pages type of directory to the necessary 
people and information, for example, the location of rail 
ramps and who to contact; 

5. Information on the services offered by the Office 
of Intermodalism, a collaboration center with threaded 
newsgroups or chat rooms offering an opportunity for 
discussion of topical areas and ongoing conversations 
about intermodal issues, to include a registry, list of 
servers, or a network of intermodal professionals from 
business, industry, and the public sector; and 

6. Lists of other resources and links to other sites 
dealing with policy issues, research, and so on. 

On the issue of design, it is important that it be sim­
ple and easy to use; there are good models in govern­
ment from which to draw. The website would also offer 
opportunities to work with companies like Intel, Mi­
crosoft, and other leading technology firms, who may 
wish to partner with government and offer their exper­
tise to the Office of Intermodalism to get the site up and 
running. 



Firing Line Panel Response to 
Conference Findings 

Tay Yoshitani, Maryland Port Administration 
Joni Casey, Intermodal Association of North America 
Lawrence Dahms, Metropolitan Transportation Commission 
William R. Lucas, Military Traffic Management Command 
Edw^ard Wytkind, Transportation Trades Department of AFL-CIO 
Lana Batts, Truckload Carriers Association 

O n the final day of the conference, Steering Com­
mittee Chairman Michael D. Meyer summa­
rized the preliminary findings and conclusions 

of the conferees (see Chairman's Summary in these pro­
ceedings). Following this summary, a Firing Line Panel 
of distinguished transportation professionals represent­

ing a broad spectrum of the transportation industry was 
given the opportunity to respond. Although a number of 
those comments are reflected in the Chairman's Sum­
mary, the following are highlights of some of the key 
points made by each panelist and a summary of the 
panel's dialogue with the audience. 

Tay Yoshitani 

M arket demand very much influences the type 
and cost of transportation service. Transpor­
tation itself has become a commodity whose 

cost becomes a determining factor in consumer use of 
the service. In response, the transportation industry has 
undergone large-scale changes, the most noticeable be­
ing mergers. In the last 10 years, the number of major 
railroads has declined from 42 to 8, major ocean carri­
ers from 25 to about 7. 

With regard to education and training, this means that 
industry will need people who can help companies differ­
entiate their services through marketing, technology inno­
vation, and awareness of the political environment. Trans­
portation is an intrusive industry, so transportation offi­

cials must understand how to be effective in an often 
volatile environment. 

Environmental sensitivity is a key characteristic of the 
times in which we all work. Transportation officials not 
only have to manage their way through the environmen­
tal process, but also have to understand the politics of get­
ting things done in a world in which political controversy 
can be linked to the degree of environmental disruption. 

The port industry has developed a Port Professional 
Management Program whose objective is to develop 
port managers who have a systems perspective on the 
successful management and operation of their facilities. 
We must have well-trained and qualified people to take 
the industry into the next century. 
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Joni Casey 

^ I i rade associations need to ensure the availability 
I of quality education and training programs on 

JL behalf of their members as well as a supply of 
qualified employee recruits for member companies. In 
some instances, trade associations also provide educa­
tion and training opportunities for their members. 

Transportation education has often taken second 
place to logistics. We should not lose sight of the re­
spective roles and relationships of transportation and 
logistics. 

As an association that represents the intermodal 
freight transportation industry, most of our interest will 
be on training. Curriculum issues in graduate programs 
and K through 12 initiatives are not within our scope at 
this time. 

Having industry-agency-academic fellowships or sab­
baticals is a great idea. One of the early efforts at edu­
cating state and local planning officials about the freight 
community ran into the problem of lack of knowledge 
or insufficient understanding of the freight industry. This 
is a great area for partnerships. 

We need to be cautious when we combine intermodal 
passenger and freight education and training initiatives. 

The core competencies are perhaps the same for both, 
but continuing education and training initiatives should 
be focusing on different things. 

An emphasis on technology, and how to best apply in­
novative technologies, is certainly appropriate. Technol­
ogy is a driving force in the intermodal industry. How­
ever, we also clearly need to focus attention on human 
resource needs. People are absolutely the most impor­
tant and valuable asset of any company. Educating and 
training this asset will basically determine the success or 
failure of the company. 

Although suggested as a means of enhancing training 
activities, tying mandatory quotas of training activities 
to funding authorization is not worthwhile. This bond 
would likely reduce the flexibility that is necessary for 
training to respond to industry needs. 

It is important to have some sense of the return on in­
vestment of training activities and of conferences such 
as this one. Organizational inertia is characteristic of 
most agencies, and the best ideas for education and 
training can languish for years without implementation. 
We need to show the benefits of implementing effective 
programs. 

Lawrence Dahms 

^ I ^ he title of this conference was probably wrong be-
I cause there is no job called an "intermodahst." 

JL The challenge of intermodalism at the highest 
management level is to leverage all of the modal interests 
to act intermodally. Therefore, the focus of intermodal ed­
ucation and training should be at that level, not at the K 
through 12 level or at the level of low- to mid-level em­
ployees. And at the highest management level, the need is 
for basic technical competency in conjunction with inter­
personal and managerial skills that are learned on the job. 

There has not been much progress in intermodalism 
in the passenger sector since ISTEA, but this is not be­
cause of deficiencies in education and training. There is 
still a lack of understanding and a lack of commitment 
at the highest levels of business and government on what 
the intermodal concept is all about and whether it is 
worth all of the attention. Unless there is this commit­
ment for and an understanding of the concept of the "in­
termodal manager," there will be little support for 
education and training. 
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William R. Lucas 

F1 or the military transportation support function, 
I technical competence is essential. In a combat sup­

port situation, the commanding officer will want 
to have a transportation expert, a supply expert, a pe­
troleum expert, and so on. 

Ever since Desert Shield, intermodal transportation 
has been a key concern to the U.S. military. Forward op­
erations cannot rely on having fixed bases of support, so 
the military relies on door-to-door service, including the 
use of commercial services. To be successful, however, 
there needed to be a logical organizational structure to 
support this strategy. A joint traffic management office 
has been created to educate military customers on the 
benefits of intermodalism and on the capabilities of in­
termodal transportation to meet their needs, to match 
requirements with capability, and to provide a full range 
of solutions. 

One of the basic strategies for developing an in­
termodal focus in transportation is an intern pro­
gram. Approximately 20 interns per year are placed 
into a transportation officer basic course that intro­
duces them to the customers they will have to support. 
The program also exposes the officers to leadership 

training and to the practical demands of intermodal 
transportation. 

Continuing education is another vital element of our 
technical support program, especially oriented toward 
those who are not part of the transportation intern pro­
gram but who nonetheless have a role to play in inter­
modal transportation service provision. A Joint 
Deployment Transportation Center has been created to 
offer blocks of instruction to combat officers at different 
stages of their career so that they understand the trans­
portation requirements of combat modes of operation. 
This instruction is often done with mock exercises that 
require rapid deployment of troops and material. 

One of the key issues with intermodal education and 
training is the exchange of information on what every­
one is doing. A website for intermodal transportation 
would allow one to advertise intermodal positions and 
thus serve as a central focal area for job announcements 
and for those seeking jobs. 

The U.S. Department of Transportation (DOT) 
should be a major actor in transportation education and 
training. DOT should be an enabler and maybe a partial 
funder, but not a regulator. 

Edward Wytkind 

I abor is a key foundation for the success of in­
termodal transportation. The impact of inter-

-^modal transportation on labor is the blurring of 
modal lines in companies and the challenge of transfer­
ring skills to accomplish the seamlessness the industry 
demands. 

Deregulation has had a big impact on industry and on 
skills in training and education. There are varying per­
spectives on the benefits of deregulation. To labor, dereg­
ulation has cost jobs. Some will argue that jobs have 
been created, but these jobs are not as good as they were 
20 years ago. Studies show that in an industry that is 
booming, real wages continue to decline. We must be 

concerned about the quality of jobs. Therefore, in con­
sideration of training, one cannot ignore the quality-of-
job issue and whether you are training people to go to 
jobs that don't exist. 

Labor needs to be part of the education and training 
strategy. In unionized industries, regional and local 
union offices offer the best delivery mechanisms for in­
struction. Partnerships must have labor representation. 

A national policy linking workforce development and 
funding is a great idea, but most likely unrealistic and 
unenforceable. The Davis-Bacon standard provides a 
very thorough apprentice program and ensures that a 
worker can do the job. 
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Labor has provided some innovative approaches to 
the training needs of the industry. For example, the AFL-
CIO has developed a highly acclaimed training program 
for hazardous materials transportation. However, em­
ployers do not recognize the need of giving employees 

time to participate in these programs. 
Don't forget that you can't let training and education 

become disconnected from what is on the receiving end. 
It is real difficult to attract good people to tough but im­
portant jobs when the wages are eroding. 

Lana Batts 

I ^ he longhaul truckload carrier is the fastest-
I growing segment of the transportation industry. 

A. The biggest concern is a tremendous shortage of 
high-quality entry-level drivers. 

A key challenge to the profession is attracting quality 
people to transportation; intermodalism will then take 
care of itself. And the critical problem in this challenge 
is our image. Very few people grow up wanting to be a 
truck driver. And yet intermodal transportation does not 
work without truck drivers. Many of the most impor­
tant CEOs in the industry began as truck drivers. 

The image of the trucking industry must change. Few 
people know that 80 percent of the truckload industry 
has satellite communications in the trucks. A recent sur­
vey showed that 38 percent of the truck drivers with 
satellite communications are on the Internet. The job is 
one that is challenging and creative. 

Return on investment for training is a critical selling 
point to industry leaders. One must first ask the ques­
tion, who has a stake in training? Then one must ask 
how the industry defines the value added by this train­
ing. For trucking companies, the return on investment is 
improved safety and reduced driver turnover. For insur­
ance companies, it is reduced accidents and a reduction 
in the severity of accidents. For truck driver training 
schools, which are also stakeholders, it is the ability to 
differentiate themselves. Then, you have to quantify the 
benefit of this investment. 

If you are serious about the possibility of national 
transportation skills standards, they must be developed at 
the stakeholder level. You also have to ask questions on 
skill standards: What it is that you want that individual to 

know? What do you want that individual to be able to 
do? How well do you want them to be able to do it? Then 
you have to start talking about aptitude and ability. But if 
you don't start at the stakeholder level, it will never work. 

Incorporating workforce development into the mis­
sion of the DOT agencies is absolutely crucial. We have 
to get DOT to understand that experienced truck drivers 
are not developed overnight. We can't hire truck drivers 
until they are 21 years old, so we lose all of the good 
people who often make career decisions at 18 years of 
age. The key is training. 

The federal role in education, training, and research 
is absolutely crucial, especially for DOT. In 1991, when 
the U.S. Department of Education decided that it was 
not going to invest in any training courses that were less 
than 600 hours, DOT was not in on the debate. If trans­
portation officials believe in training and in entry-level 
jobs, then DOT has to be involved. 

As we look at the image issue, we have to take it 
upon ourselves to make transportation exciting to the K 
through 12 grades. Image building starts at this level. 
The trucking industry has a program called Trucker 
Buddy. It was designed and is maintained by truck dri­
vers. A truck driver adopts a classroom, and when he is 
driving around the country, he sends postcards back. So, 
for example, if he is in South Dakota, he sends a post­
card of Mt. Rushmore. The teacher then can turn that 
postcard into a history or geography lesson. The truck 
driver often brings the truck to the school, and the kids 
climb all over it. Those are the kinds of things that we 
have to do to get people excited about trucking, to get 
them excited about transportation. 
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DIALOGUE BETWEEN FIRING L I N E PANEL AND 
CONFERENCE PARTICIPANTS 

Conference participants were given an opportunity to 
direct questions to the Firing Line Panel. The following 
were among the issues raised by participants. 

Question/Comment 

The number one priority in DOT's Strategic Plan is 
transportation safety. How do we relate this to educa­
tion? The only time safety seems to become an issue is 
when we have a disaster or when the system fails. We 
need to be more proactive in our education and training 
programs on the safety issue. 

Response (Lana Batts) 

I don't think it is enough to say "safety." I know we be­
came very involved in the Professional Truck Driver In­
stitute of America because of safety. Do we know that 
trained truck drivers are safer? You can't prove it. You 
have to start looking at the individual actions and oper­
ating procedures of companies. We must ask what the 
value added is. One DOT study on entry-level driver 
training found that one could not draw a connection to 
safety, although everybody knows it is there. You have 
to ask the questions, Do trained drivers have fewer acci­
dents? Is the severity of those accidents less? In fact, we 
find that entry-level drivers do have more accidents, but 
the severity is less. They tend to be backing accidents. So 
I think you deal with safety one accident at a time. 

Response (Edward Wytkind) 

Much of what I said had to do with the quality of the job. 
Well, the word "virtual" is being used a lot in the 1990s, 
and there are also virtual transportation companies. To 
us, the definition of a transportation company is one that 
is heavily invested in all aspects of the industry, including 
safety. Unfortunately, when the business of making money 
requires you to squeeze and cut every place you can, safety 
can be sacrificed. Investment in new equipment is critical 
for safe operations. You don't find many examples of es­
tablished large companies that have been in this business 
for decades and have been involved in major accidents. 

When you talk about safety, you can't ignore two 
things—the people who operate the equipment for em­
ployers and the level of investment in safety, training, 
human resources, and wages so that you attract the right 
people who wi l l operate at the best and safest levels. 

Question/Comment 

The word "security" has also not been mentioned at this 
conference. Safety and security obviously are linked, but 
security is a separate issue. The whole issue of how we 
ensure that our transportation system is secure f rom ter­
rorist attacks and other threats seems to me to be a 
rather important one that deserves a little more attention 
than it has received at this meeting. How do you educate 
transportation professionals to be sensitive to security 
issues? Some of you may be familiar wi th the President's 
Commission on Critical Infrastructure. Transportation 
is one of the critical infrastructures that the Commission 
has been studying. 

But the main point that I wanted to make is the fo l ­
lowing. What I heard this morning really helped me to 
crystallize some thoughts that I had. It seems to me that 
the title of the conference was really not wrong but that, 
in essence, we focused on one dimension of the educa­
tional issue: preparing people for particular jobs and 
particular occupations. Yet education has many roles to 
play and this is only one role. Another role that we have 
to play has to do with educational awareness and public 
education at all levels. We should perhaps pay a little bit 
more attention to what George Bush called the "vision 
thing." We talk about intermodalism because we have a 
transportation system, not only in this country but in­
ternationally, that is faihng. Certainly we have many 
strengths. Historically the transportation system has 
permitted us to achieve economic development. In many 
ways, our freight system is the envy of the rest of the 
world. Nevertheless, we are suffering from pollution. 
We are suffering from congestion. It is impossible to pick 
up a newspaper these days without finding stories about 
transportation problems of one kind or another. The 
question is. What kind of vision do we have for what 
kind of transportation system? 

I would suggest that there is another word that has 
been missing in the discussions that we've had until now. 
That word is "ethics." It seems to me that if we're going 
to talk about transportation, if we're going to talk even 
at the level of preparing people for transportation posi­
tions, we have to be concerned by the ethical dimension. 
I would suggest that ethics comes at several levels. On 
one level, you have the individual. Individuals have to be 
responsible. I would also suggest that at the policy level, 
questions of ethics are important. You have to worry 
about equity, social justice, the disadvantaged, the dis­
abled, and so on. Finally, I would suggest that the kind of 
transportation system we need ought to be an ethical 
transportation system. By that I mean one that does not 
pollute, one that is environmentally benign, one that does 
not waste energy the way that we are wasting energy to­
day, one that is efficient, and one that is accessible and 
open to all. When Secretary Slater talks about his vision 
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of the transportation system for the future, he talks about 
an intermodal one, an efficient one, an intelhgent one. 

Question/Comment 

I want to add one thing on the security issue. Force 
protection is a significant concern within the U.S. De­
partment of Defense. The Commander of the U.S. 
Transportation Command does a force protection as­
sessment before every mission. That information is 
shared with commercial airline partners to let them 
know if there are risks inherent in any of the areas in 
which they w i l l be operating. The Mil i tary Sealift Com­
mand has a similar partnership with ship operators in 
which force protection training is offered as well as 
good intelligence on some of the areas into which they 
wi l l be sailing. 

profession—the best and the brightest—so that they can 
solve the problems that we've been working on most of 
our careers and haven't finished yet? 

Response (Joni Casey) 

M y predecessor coined the phrase "Intermodalism is the 
Rodney Dangerfield of transportation—it gets no re­
spect." This statement can probably be expanded to 
transportation in general. Transportation is taken for 
granted and is not noticed until there is a failure. I don't 
know what the magic answer is to getting transportation 
elevated to a higher level. Once you go through an edu­
cational activity and show people the impact of trans­
portation or what would happen if it wasn't occurring, 
a light bulb goes on and you see a sudden recognition. 

Question/Comment 

I want to thank Tay Yoshitani for mentioning and high­
lighting the role of the environment and the importance 
of the environmental movement to what we do in trans­
portation. That has been touched on a little bit all 
throughout the conference, and I hope the point doesn't 
get lost. If you look around at the people in the room, 
they are basically transportation people—some from the 
private sector and a good many educators. It would have 
been great if we could have had a few more people f rom 
the environmental perspective adding their thoughts. It 
is interesting that when you go to environmental confer­
ences, the room is filled with environmental advocates. 
If there was one theme from this conference, it is the im­
portance of cross-fertilization and partnerships. 

Question/Comment 

In our society, image is everything. We get it on television. 
We get it through movies. We get it in newspapers. Image 
is what makes or breaks companies. And transportation 
has not been one to project an image that has attracted 
students to the field. One of the things that I did as part 
of the Summer Transportation Intern program was to 
make sure that the students who come through that pro­
gram understand the importance of transportation and 
the image of transportation—getting them excited about 
being part of the profession, excited about what they do, 
and excited about coming into the profession and being 
part of solving the problems of transportation through­
out the country. How do we change? How do we pro­
ject our image? How do we create an image for the 
transportation industry that wi l l attract students to the 

Response (Lawrence Dahms) 

I have three points to make. One is that I don't agree that 
transportation has this horrible image that is being pre­
sented here. I think that transportation has its problems, 
as does almost every other function in society, but I 'm 
not sure that transportation is on the low edge despite 
some of our problems. 

Second, to the extent to which we want to project a 
positive image, intermodalism is not an identifiable, real 
product. So if we are concerned about perception and 
projecting to the public, we have to project reality. 

The third point is that despite the fact that inter­
modalism wi l l never be rolling off the tongues of every­
body on the street, it still is a legitimate concern of 
transportation managers. The fact is that there are some 
very able advocates and spokespersons for the various 
modes of transportation. What is missing, I believe, is 
still the leadership of how you tie it all together. You can 
call it intermodalism. You can call i t anything you want 
to call i t . But in any case, the void, it seems to me, is 
there. So, again, I would repeat what I said at the 
podium. If you're going to have a good image, you're go­
ing to sell a real product. A truck bringing produce is a 
real product. I 'm sure that registered with all of you. But 
similarly, if you are trying to achieve an objective, you've 
got to define that objective. There is an objective for 
intermodalism that has not been well defined at the 
highest levels, and so there is a lot of confusion. This 
conference was a good conference in terms of saying that 
we ought to educate people to be good citizens, to be 
good truck drivers, maybe to be good truck managers. I 
still think the point was missed that if there is inter­
modalism, what is it and what do you have to do about 
training someone to deal with it? 
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Question/Comment 

I think it is more of a marketing issue than an image 
problem. If you go to a cocktail party and tell somebody 
you're a traffic manager, the normal reaction is that they 
want to tell you about the light that is out of sequence at 
the local intersection. They simply don't understand. But 
I don't think that image is the real issue. It is just a lack 
of education and marketing. 

Question/Comment 

I have a slightly different perspective on image. I think 
we try to define a level of image for transportation that 
is a bit too broad. I think you have to look at it by mode, 
and within the mode you have to look at each company. 
I can tell you that within every mode, there are compa­
nies that have excellent images, excellent reputations for 
what they do. There are those that are not in that class. 
So I think it is just too broad to think in terms of the 
image of an industry. 

Question/Comment 

I 'd like to ask a question of the panel as a whole regard­
ing their suggestions on measuring the effectiveness of 
the education process and its outputs. We had some very 
good remarks on how to measure the effectiveness of 
training programs, where the skills are taught, and that 
perhaps is a more accessible form of measuring the re­
turn on investment. But with respect to the education 
process, the outputs and the process itself, f rom your 
various perspectives, how would you provide a better fo­
cus to the educational programs to permit goal setting as 
we try to structure those programs so that their content 
and their outputs are more in sync with the needs of the 
broader transportation enterprise? 

Response (Lawrence Dahms) 

I 'm not an educator and I haven't the slightest idea 
how to answer the question. But I do think that the 
question of education needs to be divided. One part is, 
What do we need in continuing education or even 
training to f i l l gaps? In cases like that, what sorts of 
things need to be done that are specifically transporta­
tion education issues? This is a challenge for this kind 
of conference and this kind of community. But in the 
meantime, I don't think we ought to ask transportation 
or some other function like transportation to make up 
for the ills of the Department of Education or the edu­
cation community as a whole. Therefore, transporta­

tion people aren't the right people to answer that ques­
tion. It would do us well to do our job well and let the 
education department do its job well and support that 
department. 

When I graduated f rom school too long ago, it was 
easy for someone like me to work my way through 
school because it didn't cost me much. The state paid for 
my education in California. California was leading the 
nation, I believe, at that time in terms of supporting ed­
ucation. We're probably, despite our wealth, close to last 
in the nation now. That is a sad commentary, and it is 
not one that is going to be made up for by transporta­
tion people pretending they are educators. 

Response (Joni Casey) 

One aspect of the question that was asked is the value 
that the employer places on the education and how that 
is reflected in terms of job advancement, continuing ed­
ucation opportunities through tuition reimbursement, 
and mechanisms that an employer can put in place to en­
courage education so that it is showing the value to the 
employer of the education. That might be one approach 
in terms of measuring the effectiveness. 

Response (Michael Meyer) 

In engineering education, you get accredited basically 
every 6 years. The process includes interviews with fac­
ulty, employers, students, the School Chair, and a variety 
of constituencies. The accreditation process at the un­
dergraduate level now has switched from "Do you teach 
X , Y, and Z?" to "Do you have in place an assessment 
process that brings in outside ideas and thoughts so that 
over time there is some sense that you are responding to 
the market, you are responding to the needs of the com­
munity?" It is a very difficult thing to show evidence on 
paper, but I happen to agree that this shift in focus is ap­
propriate to bring into the university, at least, in a for­
malized way. We have done surveys of employers, 
recruiters, alumni, and other educational institutions. 
We do benchmarking with other universities. This is an­
other model one can use instead of saying, "Do you 
teach a course on intermodal transportation?" or "Do 
you teach a course on logistics?" Rather, "Do you have 
in place a process by which you are listening to people 
and you are making changes in response?" 

Question/ Comment 

I would like to get back to basics. Intermodahsm devel­
oped from multimodalism in response to the needs of the 
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customer in a changing marketplace, both domestically 
and, more important, globally. You have to understand 
what the customer needs. I 'm talking on the freight side. 
But we're really talking about the customer who is in­
terested in cost, transit time, on-time delivery, don't lose 
it, don't break it, and if you're going to stay in business, 
you have to make a profit. When we're talking about ed­
ucation and training, we have to really focus on the ba­
sis of what we're really trying to do, and that is move the 
freight for the benefit of the customer. 

Response (Lana Batts) 

The customer wants four things: on-time pickup, on-
time delivery, reliable service, and low cost. How do 
we pick it up on time? How do we deliver it on 
time? How do we not damage it? And how do we 
minimize the cost? This is probably why intermodal 
freight has progressed faster than intermodal passen­

gers because intermodal freight's customers demanded 
that we figure out how to do that, and intermodal 
passengers have not. They still want to stay in their 
car because it gets them there on time and when they 
want to go. 

Question/Comment 

We do need to pay attention to fundamentals and to the 
basics. As an educator, I was absolutely thrilled to go to 
the Garrett A. Morgan Roundtable because it brought 
industry, the education community, the government, and 
professional associations together. What I am hoping to 
see come out of this conference is some sort of a sense of 
a synergistic partnership or the possibility of a synergis­
tic partnership. For that reason, I think it is wonderful 
that transportation does what it does best and that edu­
cators do what they do best. We have to find common 
ground, and this conference is a good way to start. 



APPENDIX A 

Student Essays 

As a means of showcasing one of the innovative 
transportation education programs that has been 
implemented at the high school and junior col­

lege levels in the Los Angeles area, the Transportation 
Research Board, with the support of the Federal High­
way Administration and the Los Angeles County Met­
ropolitan Transportation Authority (MTA), sponsored a 
student essay contest open to high school seniors partic­
ipating in the Transportation Careers Academy Program 
(TCAP) in the greater Los Angeles area. 

The essay topic, selected by the student, reflected 
what he or she had gained from participation in TCAP 
and how he or she wi l l apply this experience to future 
career goals. More than 60 essays were submitted and 
reviewed by TCAP faculty, who selected 14 finalist es­

says from students representing 4 TCAP high schools. 
These 14 essays were then reviewed by representatives of 
the conference steering committee, TRB, and FHWA. 

Two winners. Ana Martinez and Maalik Russell, 
both students at North Hollywood High School, were 
flown to Washington, D.C., to participate in the confer­
ence, accompanied by staff f rom the Los Angeles County 
M T A . Ana and Maalik read their essays at a dinner on 
the evening of Sunday, November 2, and were awarded 
certificates by Mortimer L. Downey, Deputy Secretary of 
the U.S. Department of Transportation. On Monday, 
November 3, the students had the opportunity to meet 
with Secretary of Transportation Rodney E. Slater. 

The fu l l text of their winning essays is presented here, 
with brief biographical sketches of the students. 
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School-to-Career Experience 

Ana Martinez, North Hollywood High School Transportation Careers Academy 

^ I ^ he Transportation Careers Academy Program 
I (TCAP) is a special, academically challenging 

^ program offered to students at North Hollywood 
High School. Rules and regulations are established re­
quiring each student to meet these standards in order to 
qualify for the program. TCAP offers its students a great 
variety of challenging classes that not only prepare you 
for college, but also help you establish your future career 
goals. Computer literacy, school-to-career opportuni­
ties, and an emphasis on teamwork are three main fo­
cuses of TCAP that help you explore and discover not 
only what you are capable of accomplishing, but also 
how you can put your skills to use in the real world. 

The image of how computers are used in this program 
is the main reason why I was attracted to TCAP. Unex­
pectedly, I discovered through my time in the program 
that behind that computer screen that first attracted me 
exists a whole new world filled with knowledge and 
wonderful experiences that can be attained through 
hard work, dedication, and the skilled help of your 
teachers. The programs these computers have to offer, 
such as WordPerfect, PowerPoint, Grolier's Encyclope­
dia, and many more, are of great help to us in our school 
work. Teachers expect reports to be creative, typed and 
formatted correctly, spell-checked, and so on. Power­
Point presentations are also a major part of our school 
work. This gives us a chance to research the program 
and apply it to our school work efficiently. Computer 
work is mandated by teachers in all our class work. 
Computer programs are well taught to students, and stu­
dents can then operate effectively with them in the real 
world. 

School-to-career opportunity is something not often 
offered to many high school students. TCAP, on the 
other hand, focuses on preparing its students with the 
right kind of knowledge and the right kind of attitude 
that is expected of us in the real world. I , for one, had 
the opportunity to practice these skills when I worked 
for Engineering Management Consultants (EMC) this 
past summer. From the beginning, the employers ex­
pected their employees to be responsible, self-controlled, 
and reliable, and to act like adults, not like ordinary high 
school students. Strong job performance was expected 
of me, and through the skills I acquired at TCAP, I was 
successful. I found my time at EMC to be very reward­
ing and fulfi l l ing. I was able to perform as well as any 
regular employee at this company. M y qualifications 
were up to their expectations and standards. Through 
TCAP and EMC, I have been able to build character and 
set personal goals. 

One of the experiences that TCAP offers is guidance 
on how teamwork should be established. Everything 
you do requires good communication skills and the abil­
ity to work well as a member of a team. Teamwork is 
emphasized through the teachers in all of their classwork 
as well as homework. We are taught to form groups, 
generate new ideas, demonstrate understanding, adapt­
ability, empathy, and politeness in group settings. Con­
tributing to work efforts has taught me to work toward 
agreements involving exchange of resources and to re­
solve problems together in unity. This, too, was of great 
help for me at EMC because most of the work required 
in the real world demands a second opinion and feed­
back f rom others. 
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Above all, TCAP has helped me become a whole new has given me a positive outlook for my future. Any stu-
person. M y self-esteem has risen and I feel very well- dent privileged enough to be a part of a special academic 
qualified to achieve all of my personal goals. I have program is a person with great worth and wi l l make a 
grown inside, and, thanks to the many techniques taught lasting contribution to the world. 
to me by TCAP, I am capable of achieving all my dreams. The world is waiting for us to start a whole new 
It has helped me prepare for future career choices and generation—why not do it with a good education? 

Ana Martinez is a senior at North Hollywood High School Transportation Careers Academy. She has been involved with the Acad­
emy since 1996. Last summer, as part of the Academy's summer internship program, she worked wi th Engineering Management 
Consultants, a major contractor wi th the Los Angeles County Metropolitan Transportation Authority. 

Ana was born in El Salvador, and today is active in her high school, church, and community. At school she is enrolled in hon­
ors classes and advanced placement classes. She is a member of her church youth group and volunteers at a local elementary school. 

When Ana graduates in June 1998, she plans to attend a 4-year university and study to become an elementary school teacher. 



School-to-Career Experience 

Maalik Na'eem Russell, North Hollywood High School Transportation Careers Academy. 

^ I ^ he advantages of a direct connection between 
I school and the work environment, which the 

JL Transportation Careers Academy provides for 
its students, I believe, is one of the most exciting and 
valuable experiences a student could receive in high 
school. Not only is it good to put on a resume that you 
had a job that a teenager would not usually get over the 
summer, but it builds character. I think this is the most 
valuable thing I got out of my summer internship. 
Some of the characteristic traits that I gained f rom the 
summer work program include a higher sense of re­
sponsibility for my actions, what integrity really means 
and how I can learn to use it to my advantage, and a 
heightened sense of self-esteem. 

Waking up early in the morning for work is not some­
thing that I enjoy doing, especially during summer break. 
However, when that first day of work came, I was up and 
out the door long before it was time to go. I arrived at 
work on time and very nervous. I was scared that I would 
mess up on the first day or get into some kind of trouble. 
Many of the other student interns I talked to felt the same 
way. That made me feel a lot better. 

When I arrived at my work location, the secretary 
took me around and introduced me to everyone. I went 
through orientation and was given a task to perform. 
The task was pasting pictures and copying down infor­
mation about them onto a sheet of paper. This was a 
very simple task, so I was really happy about that. To 
complete it, however, would be a different story. This 
was the job that nobody in the office had time to do, so 
the backlog was enormous. The inspectors used about 
two rolls of film a week taking pictures of the subway 

system they were building. We were about two years be­
hind in organizing them. 

After two straight weeks of doing this same repetitive 
job, it started to get boring and slightly annoying. I 
started to look for ways of getting out of doing it. In my 
mind, I wondered why I had to keep doing the same 
thing over and over again when there were so many oth­
ers things that I could have done that were much more 
enjoyable. Finally, I talked to one of the inspectors about 
how boring my job really was. As a result I found out 
how important that job was to the MTA. 

The inspectors take pictures so when the contractor 
makes false claims about delays or a damaged part of the 
subway, they have visual proof to deny almost all of the 
false claims. Usually these claims go to court and can 
possibly cost millions of dollars. Immediately, I reevalu­
ated my thoughts and took on a different attitude to­
ward the job they had given me. Knowing that I was 
responsible for organizing something that could save 
that much money reminded me of two things. They 
asked me to do it because it was important, and I was re­
sponsible for completing it. Knowing that I was respon­
sible for completing this task raised my self-esteem to a 
new peak. I made it my personal goal to complete the 
job successfully. I started to feel good about getting up 
early in the morning and going to work. 

After completing the pictures, I was asked to do 
something a lot better. They had me updating drawings 
that the inspectors would use in the field after changes 
were made. It was extremely hard to understand at first, 
but I had the positive attitude that I had learned from the 
previous task and did my best. Just by using my sense of 
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right and wrong and taking the initiative instead of wait- From my experience at TCAP and my summer 
ing for people to tell me what to do, I think I earned experience, I can say that I not only learned a lot, but 
more respect in the office than I had previously had. Peo- also had fun . The things I learned f rom my summer 
pie in the office had more confidence in me and trusted job I can definitely use at school and at my future 
me with more important jobs to do. workplace. 

Maalik Russell is a senior at North Hollywood High School Transportation Careers Academy and has been enrolled in the 
Academy since 1996. This past summer, Maalik spent his summer internship wi th Parsons-Dillingham, a subway construction 
contractor. 

Maalik is involved in a number of extracurricular activities, both in and out of school. At school he is in band, Civil Air Patrol 
(USAF Auxiliary), and airframe and power plant mechanics classes. His hobbies include radio-controlled airplanes, computers, and 
ham radio. When not in school, Maalik is the disc jockey for the youth group in his church. In the Civil Air Patrol, he is the Cadet 
Deputy Commander, and is in charge of the training of new cadets. 

After high school, Maalik plans to enlist in the Air Force or become a warrant officer in the Army, piloting helicopters. His long-
range career goal is to become a commercial airline pilot. 



APPENDIX B 

Poster Displays and Exhibits 

A n important component of the conference was 
the poster displays and demonstrations, which 
highlighted a broad range of programs designed 

to meet a variety of transportation education and train­
ing needs and situations. There were 24 displays wherein 
schools, colleges, universities, public agencies, private-
sector companies, and professional groups provided in­
formation and material on the content, scope, and ob­
jectives of their particular intermodal transportation 
education and training program or initiative. Each dis­
play was staffed by an individual (in some cases, a stu­
dent) who responded to questions and interacted with 
attendees. The following are brief descriptions of the 
programs and initiatives included. 

1. Joint Programs Office, U.S. Department 
of Transportation, and ITS America 
Professional Capacity Building Program 
for ITS Deployment 
This program was developed in response to concerns 
about all the transportation technology currently being 
developed and deployed. Although the technology wi l l 
have a positive impact on transportation operations, it is 
also going to require entirely new sets of skills and a new 
kind of transportation professional. This program was 
established to develop and deliver educational and train­
ing initiatives for all levels of higher education to train 
technicians to work with the new technologies, to design 
them, and to get them into production. 

Contacts: Thomas F. Humphrey, Donna C. Nelson 

2. Minnesota Department of Transportation 
Office of Workforce Equity and Diversity 
SEEDS Program 
SEEDS is a student worker program in the Minnesota 
D O T that offers highly motivated racial or ethnic mi­
nority and economically disadvantaged students the op­
portunity to grow through on-the-job training. The 
students must meet certain academic achievement re­
quirements and be preparing for a career that matches 
MnDOT's workforce needs. Participants in the SEEDS 
Program include college, technical, and vocational stu­
dents, some of whom have left welfare and become per­
manent employees of MnDOT. Jobs range from clerk 
typist to information systems coordinator to graduate 
engineer. The program is coordinated with other special 
programs, specifically the Graduate Engineer Rotation 
Program and the TRAC program. 

Contacts: Linda Dahlen, Emeric Pratt 

3. Jefferson County School to Career 
Partnership Tech Prep Logistics and 
Transportation Consortium 
With grant funding, the partnership identified the com­
petencies and skills needed to enter the logistics field and 
developed a three-tier curriculum and program for stu­
dents to master these skills. Students who complete the 
18-week sequence are eligible to take a high school level 
industry professional examination and be certified by 
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the industry. The program has also developed an associ­
ate degree program at the community college level and a 
B.S. degree in business with emphasis in transportation 
and logistics at the university level. An internship pro­
gram has been developed to help teachers and students 
learn about transportation and logistics careers at first 
hand and to apply their classroom knowledge. The goal 
is to develop an active partnership among educators, 
students, and industry to implement an integrated and 
articulated education program that leads to opportuni­
ties in the transportation and logistics industry. 

Contacts: Rand Coolman, Linda Harrison 

enable and empower them to set and achieve at­
tainable goals. The RFT Summer Program targets 
rising high school freshmen who have the skills to 
be successful but are not applying them in their daily 
lives. Students are taken to one of three military acad­
emies to live and work wi th cadets and midshipmen 
for one week to expose them to future educational 
and career opportunities attainable through education 
and skills training in areas such as transportation and 
telecommunications. 

Contact: Peter Underwood 

4. Northwestern University Transportation 
Center 
The Transportation Center is a leading interdisciplinary 
education and research institution dedicated to the long-
term improvement of domestic and international trans­
portation and distribution systems. Founded in 1954, 
the Center's goals are to improve the understanding of 
transportation issues; engage in basic and applied re­
search, often in direct collaboration with industry; train 
graduate students for careers in business, government, 
and academia; provide a series of continuing education 
programs for transportation and logistics professionals; 
and disseminate transportation knowledge through con­
ferences and publications. 

Contacts: Edward Czepiel, Aaron Gellman 

5. Francis L. Cardozo Senior High School 
TransTech Academy Program 
TransTech Academy was established in 1991 as the first 
transportation studies academy in the Washington, 
D.C., metropolitan area and is designed to provide high 
school students with a well-rounded academic and tech­
nological program that wi l l expose them to opportuni­
ties in the field of transportation. The goal of the 
program is to bridge the gap between the classroom and 
the workplace by enabling students to learn about and 
work in various areas of the transportation industry 
through field trips, internships, mentoring, a summer 
work program, and college visitations. 

Contact: Shirley McCall 

6. Reach for Tomorrow 
RFT is a program that both educates and motivates 
students early enough in their academic careers to 

7. FHWA, U.S. Department of 
Transportation, Garrett A. Morgan 
Technology and Transportation Futures 
Program 

This program is a new national education initiative 
built on partnerships between and within the trans­
portation and education communities. The goals of 
the program are to help educators integrate trans­
portation components into the curriculum, particu­
larly for math and science; to identify and support 
collaborative efforts wi th community and junior col­
leges, technical schools, and the private sector to pro­
vide a technologically skilled transportation workforce; 
to increase the availability of and enrollment in mult i -
disciplinary transportation degree programs; and to 
build bridges f rom school to work in transportation-
related fields. 

Contact: Kelley S. Coyner 

7A. Office of Intermodalism, U.S. 
Department of Transportation, Garrett A. 
Morgan Website 
The Garrett A. Morgan program wi l l soon launch a 
website as an informative and effective education aid, 
wi th links to other material on a variety of transporta­
tion industry and education community sites. The web­
site is designed to provide information to increase 
awareness of transportation careers; educational sup­
port and enrichment in the areas of math, science, and 
technology; and a medium to facilitate partnership ef­
forts and accomplishments. 

Contact: Alexander Landsburg 
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8. U.S. Merchant Marine Academy Logistics 
and Intermodal Transportation Program and 
Continuing Education 
The USMMA provides comprehensive education and 
training in intermodal transportation at both under­
graduate and continuing education levels. The under­
graduate program is currently expanding to include a 
new academic major and numerous ancillary programs, 
and aims to graduate future leaders of the nation's inter­
modal transportation system. The continuing education 
program offers an array of professional courses, semi­
nars, and conferences in logistics and intermodalism for 
transportation professionals. 

Contacts: Ryan Galloway, Brian T. Holden, Jon S. 
Helmick, Christopher J. McMahon, Gerhardt Mullet, 
Ronald Riley 

9. University of Maryland College of 
Business and Management 
The college offers an undergraduate logistics and trans­
portation major, an M.B.A. concentration in the area of 
logistics and transportation, and both a major and a mi­
nor in logistics and transportation at the doctoral level. 
The goal of the program is to provide a high-quality ed­
ucation as well as research and service to the trans­
portation industry. 

Contacts: Tom Corsi, Curt Grimm, Hugh Turner 

10. University of Arkansas Mack Blackwell 
National Rural Transportation Center 
The goals of the program are to improve life in rural 
America through improvements in transportation and to 
encourage students to enter the transportation field as a 
career. The program offers an M.S. in transportation en­
gineering combined with real-time research studies for 
trucking companies, waterways, railroads, and other 
transportation-related interests. 

Contact: Jack Buffington 

broad customer base including university students and 
industry personnel. The department is affiliated with the 
Penn State Center for Logistics Research, which has 25 
corporate sponsors. 

Contacts: David Petrillo, Evelyn Thomchick 

12. American Society of Transportation & 
Logistics 
A S T & L offers certification in transportation and logis­
tics, correspondence courses, scholarships, and haz­
ardous materials training programs. Its goals are to 
establish, promote, and maintain high standards of 
knowledge and professional training; to formulate a 
code of ethics for the profession; to advance the profes­
sional interests of members of the organization; to serve 
as a source of information and guidance for the fields of 
traffic and transportation, logistics, and physical distrib­
ution management; and to serve the industry as a whole 
by fostering professional accomplishments. 

Contacts: Timothy J. Janowiak, Evelyn Thomchick 

13. Los Angeles County Metropolitan 
Transportation Authority Career 
Development and Training Center 
The Transportation Careers Academy Program (TCAP) 
is a "school within a school" sponsored by the Los An­
geles County M T A in cooperation with the Los Angeles 
and Norwalk/LaMirada Unified School Districts. Five 
TCAP academies located on five high school campuses 
accommodate over 750 students. Four colleges in the 
Los Angeles Community College District offer certificate 
and associate degree programs that allow students to 
continue their studies in transportation-related fields. 
The ongoing industry-education partnership creates op­
portunities and learning environments for students to 
understand the relevance of career goals and job prepa­
ration. 

Contacts: Arthur Gomez, Benita L. Horn, Holly John­
ston, Maria Morales, Beatrice Lee, Naomi Nightingale 

11. Pennsylvania State University 
Department of Business Logistics 
The department offers undergraduate and graduate pro­
grams in logistics and interdisciplinary graduate degree 
programs in transportation industry education and 
training. The goal is to provide the highest-quality logis­
tics education using a variety of delivery methods to a 

14. University of Virginia School of 
Engineering and Applied Science 
Since the 1940s, the transportation program at the Uni­
versity of Virginia has served as a major resource for 
transportation training and research. It is an interdisci­
plinary effort, wi th programs in education, research, 
and technology transfer. The objective is to organize and 
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promote the program to advance the intermodal trans­
portation system through innovation in design, manage­
ment, and technology. The program offers under­
graduate and graduate degrees and includes the Virginia 
Transportation Research Council among its industry 
partners. 

Contacts: Nicholas Garber, Lester Hoel 

15. Georgia Transportation Institute 
The Georgia Transportation Institute represents 30 uni­
versities and colleges in the state of Georgia with re­
search and teaching interests in transportation. The 
program includes extensive continuing education oppor­
tunities, distance learning, internships, certificates, and 
academic degrees. Government and corporate sponsors 
participate in a wide variety of activities that provide in­
ternship exposure to intermodal transportation issues. 

Contact: Michael D. Meyer 

16. University of Denver Intermodal 
Transportation Institute 
I T I is concerned with the development of a sustainable 
intermodal transportation system in which rail, water, 
highway, air, and transit networks are integrated. Fac­
ulty expertise and research units include the Denver 
Research Institute, which houses a remote-sensing labo­
ratory. I T I is developing innovative, interdisciplinary de­
gree, certificate, and professional development programs 
in intermodal transportation studies that include oppor­
tunities for specialization in the university's professional 
schools. 

Contact: Joseph Szyliowicz 

17. University of Tennessee Southeastern 
Transportation Center Program 
The University Center has developed programs with a 
multidisciplinary (business and engineering) intermodal 
transportation emphasis for undergraduate and gradu­
ate students. The program, which aims to graduate stu­
dents qualified to pursue both employment and research 
opportunities in intermodal transportation, includes in­
ternships, tours of intermodal facilities, lectures by in­
termodal industry leaders, and participation in major 
intermodal events such as the International Intermodal 
Expo. 

18. Information from Various Agencies and 
Institutions 

19. Mountain-Plains Consortium (Colorado 
State University, North Dakota State 
University, Utah State University, University 
of Washington) 
The four MFC universities sponsor a cooperative gradu­
ate education program that features an exchange of 
graduate courses among universities and a nonresident 
program for state transportation department personnel. 
The program is multimodal and multidisciplinary in na­
ture and features courses in rural public transportation, 
freight transportation, logistics, and administration, 
plus a wide range of courses in transportation engineer­
ing. The goals are to attract qualified individuals to the 
transportation field and equip them with multidiscipli­
nary problem-solving skills; to enhance the skills and 
knowledge base of current transportation practitioners 
regarding changing industry issues, practices, and tech­
nology; to supply transportation companies and busi­
nesses with skilled logisticians and freight transporta­
tion specialists; and to foster the exchange of ideas 
among students from different disciplines and with dif­
ferent transportation career objectives. 

Contacts: Shawn Birst, Lance Schulz, Denver Tolliver 

20. University of Washington Global Trade, 
Transportation, and Logistics Studies 
Program 
The university offers a wide-ranging and interdiscipli­
nary Graduate Option Program that is overseen by an 
interdisciplinary committee whose members are drawn 
from the university and private and public sectors. 
GTTL works with leaders in business and government 
organizations to determine their needs for trained peo­
ple coming out of the university and, in turn, works to 
develop internships and jobs for graduate students in the 
option program. The aim of the program is to enable 
graduate students to augment their degree studies in 
preparation for careers in trade, transportation, and lo­
gistics. There are 14 colleges, departments, and schools 
within the university whose students are eligible to par­
ticipate in the program. 

Contact: Zach G. Zacharia Contact: Jess J. Browning 
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21. Georgia Southern University Southern 
Center for Logistics and Intermodal 
Transportation 
This program, established in 1992, prepares students for 
careers with shipper and carrier organizations. It offers 
an undergraduate bachelor's degree in business admin­
istration with a major in logistics and intermodal trans­
portation. Public- and private-sector partners in this 
program include the Georgia Freight Bureau and the 
Georgia Ports Authority. 

Contact: Brian J. Gibson 

22. Rutgers University National Transit 
Institute 
N T I was created by ISTEA to provide education and 
training for professionals in the U.S. transit industry. It 
provides continuing education in the areas of multi­
modal transportation planning, advanced technologies 
and innovative practices, management development, 
and professional development for trainers. 

23. Dowling College School of Aviation and 
Transportation National Aviation and 
Transportation Center 
Dowling College and the N A T Center are dedicated to 
providing leadership in educating intermodal trans­
portation specialists to fill the human resource needs of 
air, ground, rail, space, and maritime industries. A key 
element of the program is partnership agreements be­
tween business, industry, and educational institutions. 
Students can pursue B.S. and M.B.A. degrees, as well as 
participate in applied and technical associate degree pro­
grams, including retraining of students interested in 
making career changes into aviation and transportation. 

Contacts: Jeannine Abbinanti, Carl Berkowitz, An­
thony Libertella, Brigitte Miranda 

24. New Jersey Institute of Technology 
Institute for Transportation 
NJIT's multidisciphnary program offers designated M.S. 
and Ph.D. degrees in transportation as well as special­
ized training. Programmatic research and technology 
transfer activities are administered by the Institute for 
Transportation. The goal is to provide opportunities for 
graduate studies and research in transportation. 

Contact: Stephan Parker Contacts: Sarah O'Malley, Louis Pignataro 



Steering Committee 
Biographical Information 

Michael D . Meyer, Chairman, is Professor of Civil 
and Environmental Engineering, Director of the Trans­
portation Research and Education Center, and Chair 
of the School of Civil and Environmental Engineering 
at the Georgia Institute of Technology. From 1983 to 
1988, Dr. Meyer was Director of Transportation 
Planning and Development for Massachusetts, where 
he was responsible for statewide planning, project 
development, traffic engineering, and transportation 
research. Before that, he was a professor in the Depart­
ment of Civil Engineering at Massachusetts 
Institute of Technology (MIT) . The author of more 
than 120 technical articles, Dr. Meyer has also au­
thored or coauthored numerous texts on transporta­
tion planning and policy, including a college textbook 
on urban transportation planning. He is an active 
member of numerous professional organizations and 
has chaired committees relating to public transporta­
t ion, transportation planning, environmental impact 
analysis, transportation policy, transportation educa­
tion, and intermodal transportation. Dr. Meyer has 
consulted wi th many transportation organizations and 
has been involved wi th numerous expert review panels 
that have advised state and local officials on the most 
cost-effective investment in transportation. He has 
participated in many international transportation re­
search and education programs. Dr. Meyer has a B.S. 
in civil engineering f rom the University of Wisconsin, 
an M.S. in civil engineering f rom Northwestern Uni­
versity, and a Ph.D. in civil engineering f rom MIT . 
He is a registered professional engineer in the state 
of Georgia. 

Sarah C. Campbell is a partner at TransManagement, 
Inc. She has more than 20 years of professional experi­
ence in the transportation field and has worked at all lev­
els of government. Ms. Campbell's career has included 
directing capital budget development, establishing 
broad participation in urban planning programs, as well 
as analyzing national and local policies for transporta­
tion planning and capital programs. Before joining 
TransManagement, she served as a founding director 
of the Surface Transportation Policy Project, a public-
interest coalition that united a broad range of trans­
portation, environmental, design, business, and plan­
ning interests on national transportation policy issues 
for the first time. In this capacity, she developed several 
policy proposals that were incorporated into the Inter­
modal Surface Transportation Efficiency Act of 1991 
(ISTEA). She has also held a number of positions in 
transportation in the public sector throughout her ca­
reer. Ms. Campbell has a B.A. f rom the University of 
Texas and an M.P.A. f rom the Lyndon B. Johnson 
School of Public Affairs at the University of Texas. 

Dennis Gay has worked in the training and education 
area for more than 20 years in public, private, and gov­
ernment sectors. Currently, he is the director of human 
resources development at Sea-Land Services, an ocean 
container shipping firm that is part of the CSX trans­
portation family. As director, he leads the design and 
implementation of global training and employee devel­
opment initiatives. Mr. Gay has presented at various na­
tional technology and education conferences including 
the Computer Dealer Exposition (COMDEX), the Inter-
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national Society for Performance and Instruction, the 
Computer-Based Training Conference, and those of var­
ious other transportation groups. He founded the Rail­
road Multimedia Training Consortium and serves as a 
board member for StarLight Systems in the Silicon Val­
ley. Graduating from Indiana University with bachelor's 
and master's degrees in education, Mr. Gay has worked 
both domestically and internationally as a specialist in 
technology-based applications. 

Aaron J. Gellman is Director of the Transportation Cen­
ter at Northwestern University, a position he assumed in 
January 1992. He is also Professor of Management and 
Strategy at the J.L. Kellogg Graduate School of Man­
agement and Professor of Industrial Engineering at the 
Robert R. McCormick School of Engineering and Ap­
plied Science, both at Northwestern. Dr. Gellman is the 
founder and former President of Gellman Research As­
sociates, Inc. (GRA), with more than 20 years of experi­
ence in consulting. He has published many articles on 
transportation economics and policy, research and de­
velopment, the regulation of transportation, and the 
management and utilization of research and technology. 
He served for 24 years as an Adjunct Professor at the 
University of Pennsylvania, offering graduate courses in 
transportation and in the management and utilization of 
technology. Dr. Gellman received a B.A. in economics 
f rom the University of Virginia, an M.B.A. in trans­
portation from the University of Chicago, and a Ph.D. in 
economics from MIT. 

Arthur B. Goodwin has had a 28-year career with the 
City and the Port of Los Angeles, dealing in all facets of 
transportation planning and project development with a 
particular emphasis on intermodal freight movement. 
He worked on the initial outer harbor dredging project, 
which created an additional 190 acres of new land 
known as Pier 300 and deepened the main channel to 
(45 mean lower low water (MLLW), thereby enabling 
fully loaded post-Panamax container vessels to dock at 
any location in the Port of Los Angeles. He also was as­
signed the task of developing a rail intermodal container 
transfer facility (ICTF), which opened in 1986, wherein 
marine containers could be transferred from truck to 
railcar closer to the port. He assumed the position of 
Project Manager for the Alameda Corridor Project, 
which has heightened awareness of port landside access 
issues, particularly as they relate to international trade 
movements and the interconnectivity of all transporta­
tion modes. Mr. Goodwin holds a degree in civil engi­
neering and a master's of public administration from 
California State University at Long Beach. In 1998 he 
wi l l assume chairmanship of the TRB Committee on In­
termodal Freight Terminal Design and Operations. 

Lester A. Hoel is Hamilton Professor of Civil Engineer­
ing at the University of Virginia. His research interests 
include both highway and urban transportation systems, 
and he has coauthored widely used textbooks on public 
transportation and traffic engineering. He has served on 
task forces on intermodal transfer facilities and muhi-
modal transportation planning. Dr. Hoel chaired the 
TRB Executive Committee, the TRB Committee on 
Transportation Education and Training, and the 
TRB/NRC Study Committee for the Transportation 
Professional Needs Study. Dn Hoel is a member of the 
National Academy of Engineering. 

Mary Collins Holcomb is Assistant Professor of Logis­
tics and Transportation at the University of Tennessee. 
Her research interests focus on design of networks and 
systems for efficient and effective flow of materials and 
products and service measurement methodologies. Her 
career includes work at the Oak Ridge National Labo­
ratory, the U.S. Department of Transportation, the U.S. 
Department of Defense, and the Burlington Northern 
Railroad. Dr. Holcomb's experience combines expertise 
in logistics, transportation, and education. 

Robert Kochanowski is Executive Director of the South­
western Pennsylvania Regional Planning Commission 
(SPRPC), the metropolitan planning organization for 
Pittsburgh. He received a graduate certificate in traffic 
engineering from the Yale Bureau of Highway Traffic. 
He has been a member of the TRB Executive Committee 
and is a member of the Port of Pittsburgh Commission, 
the Pennsylvania Rail Freight Advisory Committee, and 
the Transportation Committee of the Greater Pittsburgh 
Development Commission. Under his leadership, the 
SPRPC has become a national leader in passenger and 
freight intermodal planning. 

Louis J. Pignataro is Executive Director of the Institute 
for Transportation at the New Jersey Institute of Tech­
nology (NJIT). He is recognized as one of the nation's 
leading educators and researchers in transportation. 
Before joining the faculty at NJIT as a Distinguished 
Professor, he was Chaired Professor of Transportation 
Engineering and Associate Director of the Institute for 
Transportation Systems at the City College of New York 
and headed the Department of Transportation Planning 
and Engineering and was Director of the Transportation 
Training and Research Center, which he founded at the 
Polytechnic Institute of New York. Dr. Pignataro has 
contributed numerous papers to the field of transporta­
tion planning and engineering, which have been pub­
lished in various periodicals and journals. He is past 
Chairman of TRB's Committee on Transportation Edu­
cation and Training. 



108 I N T E R M O D A L T R A N S P O R T A T I O N E D U C A T I O N A N D T R A I N I N G 

Roger L . Schrantz is the former administrator of the 
Division of Planning and Budget for the Wisconsin 
Department of Transportation and former chair of the 
AASHTO Standing Committee on Planning. He has 
served as Reauthorization Manager for the Wisconsin 
Department of Transportation (DOT) and served on 
the TRB Committee on Statewide Mult imodal Trans­
portation Planning. While an administrator at the 
Wisconsin DOT, he was responsible for planning 
and implementation of TransLinks, a major statewide 
intermodal program. 

Carl J . Seiberlich is an independent consultant, who for­
merly was director of military programs for American 
President Lines. He was an Admiral in the U.S. Navy 
and Deputy Chief of Personnel for the Naval Mili tary 
Personnel Command. He cochaired TRB's Intermodal 
Transportation Task Force and has been a member of 
TRB's Committee on Ports and Channels and the 
TRB/NRC Steering Committee for a Conference on Set­
ting an Intermodal Transportation Research Frame­
work. Mr. Seiberlich combines current knowledge of 
intermodal shipping issues with expertise in integrated 
information systems. 

M . John Vickerman is a Principal of VZM/TranSystems 
Corporation, an engineering architectural f i rm specializ­
ing in the planning and design of marine and intermodal 
transportation facilities. Under his leadership, Tran-
Systems has become a nationally and internationally 
recognized firm known for providing innovative solu­
tions to the many operational, planning, and design is­
sues that currently confront the transportation industry. 

Mr. Vickerman has been involved in projects for a broad 
range of both public- and private-sector clients world­
wide. He served as Chairman of TRB's Committee on 
Intermodal Freight Terminal Design and Operations and 
is also a member of the Committee on Ports and Chan­
nels. He holds a B.S. in architectural engineering from 
California Polytechnic State University and an M.S. in 
structural engineering f rom the University of California 
at Berkeley. He holds engineering or architectural regis­
trations in 12 states. 

E. Cameron Williams holds the Tecklenburg Endowed 
Professorship in Intermodal Transportation and is D i ­
rector of the Paul T. Nelson Intermodal Transportation 
Program at the University/College of Charleston, South 
Carolina. His research interests lie in the area of inter­
national ocean shipping and maritime trade, with a cur­
rent focus on maritime safety issues, and he is the author 
of numerous articles, papers, and monographs. He is a 
former professional marine and is a licensed Master of 
ocean-going vessels of up to 1,600 gross tons, as well as 
Second Mate of ocean-going vessels of any tonnage. He 
retired f rom the Naval Reserve with the rank of Captain 
after a 28-year reserve career that included two com­
mand tours; his decorations include the Merchant Ma­
rine Vietnam Service Medal and a Navy Commendation 
Medal. He has taught at Georgia Southern University 
and the U.S. Merchant Marine Academy. A native of A l ­
abama, he graduated from the U.S. Merchant Marine 
Academy with a B.S. in marine transportation and 
earned his doctorate at the University of North Carolina 
at Chapel H i l l . 



Participants 

Jeannine Abbinanti, Dowling College, Brookhaven, 
New York 

David J. Acord, Intermodal Week/Fieldston, Washington, 
D.C. 

Bruce Alberts, National Academy of Sciences/National 
Research Council, Washington, D.C. 

Moges Ayele, National Highway Institute, Federal Highway 
Administration, Arlington, Virginia 

Kenyatta BaRaKa, University of Illinois at 
Urbana-Champaign, Champaign, Illinois 

Cl i f ford Barnes, Bethune-Cookman College, Daytona Beach, 
Florida 

Lana Batts, Truckload Carriers Association, Alexandria, 
Virginia 

Carl M . Berkowitz, Dowling College, Oakdale, New York 
Shawn Birst, Upper Great Plains Transportation Institute, 

Fargo, North Dakota 
Richard M . Biter, Office of Intermodalism, U.S. Department 

of Transportation, Washington, D.C. 
Stephen E. Blake, Center for Transportation Training, 

Education, and Research, Springfield, Virginia 
Mark Bonatucci, CT Integrated Systems, Lockheed Mart in 

Corporation, Manassas, Virginia 
Cl i f ford R. Bragdon, Dowling College, Long Island, 

New York 
Faith Breen, Prince George's Community College, Largo, 

Maryland 
Hattie Brown, Federal Highway Administration, U.S. 

Department of Transportation, Washington, D.C. 
Linda J. Brown, Federal Highway Administration, U.S. 

Department of Transportation, Washington, D.C. 
Jess H . Browning, University of Washington, Seattle, 

Washington 
James J. Buckley, California Maritime Academy, Vallejo, 

California 

Jack E. Buffington, Mack Blackwell National Rural 
Transportation Center, University of Arkansas, 
Fayetteville, Arkansas 

Melody Burch, George Washington University, Washington, 
D.C. 

Carol M . Caldwell, Mil i tary Traffic Management Command 
Transportation Engineering Agency, Newport News, 
Virginia 

Joedy W. Cambridge, Transportation Research Board, 
National Research Council, Washington, D.C. 

Joseph A. Capuano, Jr., Office of the Secretary, U.S. 
Department of Transportation, Washington, D.C. 

Joanne Casey, Intermodal Association of North America, 
Greenbelt, Maryland 

Tracy E. Chamberlain, Elizabeth City State University, 
Elizabeth City, North Carolina 

Evie Chitwood, Maritime Administration, U.S. Department 
of Transportation, Washington, D.C. 

Deborah Jean Choupin, National Transit Institute, Rutgers 
University, New Brunswick, New Jersey 

Mona Christie, Kimley-Horn & Associates, Inc., West Palm 
Beach, Florida 

Belle Cole, PMR Group, Inc., Los Angeles, California 
Fred Coleman I I I , Department of Civil Engineering, 

University of Illinois, Urbana, Illinois 
Rand Coolman, Northglenn High School, Northglenn, 

Colorado 
Robert W. Coon, Con-Way Transportation Services, Inc., 

Palo Alto, California 
Tom Corsi, College of Business, University of Maryland, 

College Park, Maryland 
Ken G. Courage, University of Florida, Gainesville, Florida 
Kelley S. Coyner, Research and Special Projects 

Administration, U.S. Department of Transportation, 
Washington, D.C. 

109 



110 I N T E R M O D A L T R A N S P O R T A T I O N E D U C A T I O N A N D T R A I N I N G 

Jeffrey C. Crowe, Landstar System, Inc., Jacksonville, Florida 
Edward Czepiel, Northwestern University Transportation 

Center, Evanston, Illinois 
Linda K. Dahlen, Minnesota Department of Transportation, 

St. Paul, Minnesota 
Lawrence D. Dahms, Metropolitan Transportation 

Commission, Oakland, California 
Lorraine Day, Federal Highway Administration, U.S. 

Department of Transportation, Washington, D.C. 
Will iam J. DeWitt, Department of Marketing, Logistics, and 

Transportation, University of Tennessee, Knoxville, 
Tennessee 

Laurie L. Doroshenko, CN-Intermodal, Mississauga, 
Ontario, Canada 

Mortimer L. Downey, U.S. Department of Transportation, 
Washington, D.C. 

Leo Dumond, Howard University, Washington, D.C. 
Robert P. Elliott, Mack Blackwell National Rural 

Transportation Center, University of Arkansas, 
Fayetteville, Arkansas 

Will iam Evans, FHWA Region 8, Lakewood, Colorado 
Ryan Galloway, U.S. Merchant Marine Academy, Kings 

Point, New York 
Nicholas J. Garber, Department of Civil Engineering, 

University of Virginia, Charlottesville, Virginia 
Dennis Gay, Sea-Land Services, Inc., Charlotte, 

North Carolina 
Aaron J. Gellman, Northwestern University Transportation 

Center, Evanston, Illinois 
Brian J. Gibson, Georgia Southern University, Statesboro, 

Georgia 
Jack Goldstein, Science Applications International 

Corporation, McLean, Virginia 
Arthur Gomez, Los Angeles County Metropolitan 

Transportation Authority, Los Angeles, California 
Arthur B. Goodwin, Port of Los Angeles, San Pedro, 

California 
Francis Gracon, N Y K Line (NA), Inc., Secaucus, New Jersey 
Rodney Gregory, Transportation 8c Logistics Solutions, 

Baltimore, Maryland 
Steven K. Grif f i th , Roy Jorgensen Associates, Inc., 

Buckeystown, Maryland 
Curtis M . Grimm, College of Business, University of 

Maryland, College Park, Maryland 
Linda Harrison, Jefferson County Public Schools, Lakewood, 

Colorado 
Jerry Hawkins, Federal Highway Administration, U.S. 

Department of Transportation, Washington, D.C. 
Kathleen Hedland, Council of Logistics Management, Oak 

Brook, Illinois 
Jon S. Helmick, U.S. Merchant Marine Academy, Kings 

Point, New York 
Lester A. Hoel, University of Virginia, Charlottesville, 

Virginia 
Mary C. Holcomb, College of Business, University of 

Tennessee, Knoxville, Tennessee 
Brian T. Holden, U.S. Merchant Marine Academy, Kings 

Point, New York 
Jose Holguin-Veras, Institute for Transportation Systems, 

City College of New York, New York, New York 

Luz A. Hopewell, Office of the Secretary, U.S. Department of 
Transportation, Washington, D.C. 

Benita L. Horn, Los Angeles County Metropolitan 
Transportation Authority, Los Angeles, California 

Daniel L. Householder, National Science Foundation, 
Arlington, Virginia 

Thomas F. Humphrey (consultant), U.S. Department of 
Transportation, Washington, D.C. 

Dane Ismart, Federal Highway Administration, U.S. 
Department of Transportation, Washington, D.C. 

Michael S. Jacobson, Department of Mathematics, University 
of Louisville, Louisville, Kentucky 

Timothy J. Janowiak, Business Logistics Department, 
Pennsylvania State University, State College, 
Pennsylvania 

Gloria Jeff, Federal Highway Administration, U.S. 
Department of Transportation, Washington, D.C. 

Judith C. Johnson, Federal Highway Administration, U.S. 
Department of Transportation, Washington, D.C. 

Holly Johnston, Los Angeles County Metropolitan 
Transportation Authority, Los Angeles, California 

James D. E. Jones, Port Authority of New York and New 
Jersey, Washington, D.C. 

Steven L. Jones, Department of Civil Engineering, University 
of Virginia, Charlottesville, Virginia 

Elaine Joost, Research and Special Programs Administration, 
U.S. Department of Transportation, Washington, D.C. 

Peter J. Joyce, National Alliance of Business, Washington, D.C. 
Robin J. Kline, Research and Special Programs 

Administration, U.S. Department of Transportation, 
Washington, D.C. 

August Michael Knemeyer, University of Maryland, College 
Park, Maryland 

Robert D. Krebs, Burlington Northern &c Santa Fe Railway 
Company, Fort Worth, Texas 

Beverly Thompson Kuhn, Texas Transportation Institute, 
Austin, Texas 

Alexander Landsburg, Maritime Administration, U.S. 
Department of Transportation, Washington, D.C. 

Ellis F. Lawrence, Technology Department, Elizabeth City 
State University, Elizabeth City, North Carolina 

Beatrice Lee, Los Angeles County Metropolitan 
Transportation Authority, Los Angeles, California 

Anthony F. Libertella, Dowling College, Oakdale, New York 
Will iam R. Lucas, Mil i tary Traffic Management Command, 

Falls Church, Virginia 
Ana Martinez, North Hollywood High School, Los Angeles, 

California 
Robert E. Martinez, Department of Transportation, 

Commonwealth of Virginia, Richmond, Virginia 
Shirley McCall , TransTech Academy, Cardozo Senior High 

School, Washington, D.C. 
Lois McCormick, Federal Highway Administration, U.S. 

Department of Transportation, Washington, D.C. 
Christopher J. McMahon, U.S. Merchant Marine Academy, 

Kings Point, New York 
David A. Menachof, Institute of Marine Studies, University 

of Plymouth, Plymouth, United Kingdom 
Michael D. Meyer, Georgia Institute of Technology, Atlanta, 

Georgia 



P A R T I C I P A N T S 111 

Sydney E. Miller , Center for Transportation Studies, 
Massachusetts Institute of Technology, Cambridge, 
Massachusetts 

Brigitte Miranda, Dowling College, Long Island, New York 
Maria Morales, Los Angeles County Metropolitan 

Transportation Authority, Los Angeles, California 
Gerhardt Muller, U.S. Merchant Marine Academy, Kings 

Point, New York 
Stefan Natzke, Federal Highway Administration, U.S. 

Department of Transportation, Washington, D.C. 
Donna C. Nelson, ITS America, Washington, D.C. 
Naomi Nightingale, Los Angeles County Metropolitan 

Transportation Authority, Los Angeles, California 
Sarah C. O'Malley, New Jersey Institute of Technology, 

Newark, New Jersey 
Stephan A. Parker, National Transit Institute, Rutgers 

University, New Brunswick, New Jersey 
David Petrillo, Pennsylvania State University, University 

Park, Pennsylvania 
Louis J. Pignataro, New Jersey Institute of Technology, 

Newark, New Jersey 
Thomas A. Polidoro, Caliber Intermodal, Inc., Hudson, Ohio 
Emeric O. Pratt, Minnesota Department of Transportation, 

St. Paul, Minnesota 
Terrance L. Priest, Coors Brewing Company, Golden, 

Colorado 
Charles G. Raymond, Sea-Land Service, Inc., Charlotte, 

North Carolina 
Ronald Riley, U.S. Merchant Marine Academy, Kings Point, 

New York 
Michael L . Robinson, " K " Line America, Inc., Richmond, 

Virginia 
Maalik Russell, North Hollywood High School, Los Angeles, 

California 
Alberto J. Santiago, National Highway Institute, Federal 

Highway Administration, Arlington, Virginia 
Bert Schacknies, Federal Highway Administration, U.S. 

Department of Transportation, Washington, D.C. 
George Schoener, Federal Highway Administration, U.S. 

Department of Transportation, Washington, D.C. 
Lance Schulz, Upper Great Plains Transportation Institute, 

Fargo, North Dakota 
Carl J. Seiberlich, VZM/TranSystems Corporation, Reston, 

Virginia 
Carmen L. Sevier, Federal Highway Administration, U.S. 

Department of Transportation, Washington, D.C. 
Donna Sharp, Global Logic, New York, New York 
Richard Simonetta, Metropolitan Adanta Rapid Transit 

Authority, Atlanta, Georgia 

Dee Spann, Federal Highway Administration, U.S. 
Department of Transportation, Washington, D.C. 

Celia Suluki, Development Research School, Florida A & M 
University, Tallahassee, Florida 

Joseph S. Szyliowicz, Intermodal Transportation Institute, 
University of Denver, Denver, Colorado 

Glenda Tate, U.S. Department of Transportation, 
Washington, D.C. 

John C. Taylor, Wayne State University, Williamston, 
Michigan 

Evelyn A. Thomchick, Business Logistics Department, 
Pennsylvania State University, University Park, 
Pennsylvania 

Denver ToUiver, Upper Great Plains Transportation Institute, 
Fargo, North Dakota 

Hugh S. Turner, University of Maryland, College Park, 
Maryland 

Peter K. Underwood, Reach For Tomorrow, Inc., Fairfax, 
Virginia 

Marianne Venieris, California State University at Long 
Beach, Long Beach, California 

M . John Vickerman, VZM/TranSystems Corporation, 
Reston, Virginia 

Richard L. Walker, Maritime Administration, U.S. 
Department of Transportation, Washington, D.C. 

Jameeka Wallace, Development Research School, Florida 
A8cM University, Tallahassee, Florida 

Pamela K. Waters, Federal Highway Administration, U.S. 
Department of Transportation, Washington, D.C. 

Patricia M . Whorl , Potomac Electric Power Company, Upper 
Marlboro, Maryland 

E. Cameron Williams, School of Business and Economics, 
College of Charleston, Charleston, South Carolina 

Jon M . Williams, Transportation Research Board, National 
Research Council, Washington, D.C. 

Linda J. Williams, Federal Highway Administration, U.S. 
Department of Transportation, Washington, D.C. 

Nancy S. Willis, Surface Transportation Policy Project, 
Washington, D.C. 

Eugene M . Wilson, University of Wyoming, Laramie, 
Wyoming 

Charles Wright, Florida A & M University, Tallahassee, 
Florida 

Edward Wytkind, AFL-CIO, Washington, D.C. 
Joan Yim, Parsons Brinckerhoff, Washington, D.C. 
Tay Yoshitani, Maryland Port Administration, Baltimore, 

Maryland 
Zach G. Zacharia, Southeastern Transportation Center, 

University of Tennessee, Knoxville, Tennessee 



Abbreviations and Acronyms 

Advanced Transportation Industry Consortium (ATIC) 
advanced transportation systems (ATS) 
Air Force Institute of Technology (AFIT) 
American Production and Inventory Control Society 

(APICS) 
American Public Transit Association (APTA) 
American Society of Transportation & Logistics (AST&L) 
American Trucking Associations (ATA) 
automated equipment identification (AEI) 
Burlington Northern and Santa Fe Railway (BNSF) 
California Advanced Transportation Training Alliance 

(CalSkills) 
California Department of Transportation (CalTrans) 
Center for Transportation Training, Education, and 

Research (CTTER) 
commercial vehicle operation (CVO) 
Computer Dealer Exposition (COMDEX) 
computer-assisted drafting and design (CADD) 
continuous process improvement (CPI) 
Council for Logistics Management (CLM) 
Defense Transportation System (DTS) 
disadvantaged business enterprise (DBE) 
electronic data interchange (EDI) 
Global Trade, Transportation, and Logistics (GTTL) 
global transportation network (GTN) 
Hispanic-serving institution (HSI) 
historically black colleges and universities (HBCUs) 
in-transit visibility (ITV) 
Institute for Transportation (IT) 
integrated product teams (IPTs) 
intelligent transportation systems (ITS) 
Intermodal Association of North America ( lANA) 

intermodal container transfer facility (ICTF) 
joint application development (JAD) 
Joint Mobil i ty Control Group (JMCG) 
management information system (MIS) 
Maritime Administration (MARAD) 
Metropolitan Atlanta Regional Transportation 

Authority (MARTA) 
Metropolitan Transportation Authority (MTA) 
Minnesota Department of Transportation (MnDOT) 
National Association of Purchasing Management 

(NAPM) 
National Center for Transportation and Industrial 

Productivity (NCTIP) 
National Customs Brokers and Forwarders Association 

of America (NCBFAA) 
National Highway Institute (NHI) 
National Industrial Transportation League (NITL) 
National Technological University (NTU) 
New Jersey Institute of Technology (NJIT) 
Opportunities Industrialization Center (OIC) 
Professional Truck Driver Institute of America (PTDIA) 
Reach for Tomorrow (RFT) 
Society of Logistics Engineers (SOLE) 
Software Engineering Institute's capability maturity 

model (SEI C M M ) 
Southern California Association of Governments 

(SCAG) 
Southwestern Pennsylvania Regional Planning 

Commission (SPRPC) 
Summer Transportation Intern Program for Diverse 

Groups (STIPDG) 
total asset visibility (TAV) 

112 



A B B R E V I A T I O N S A N D A C R O N Y M S 113 

Transportation and Civil Engineering Careers (TRAC) 
program 

Transportation Careers Academy Program (TCAP) 
Transportation Intermediaries Association (TIA) 
Transportation Occupations Program (TOP) 
Transportation Research Forum (TRF) 

Transportation Teaching Institute (TTI) 
Truckload Carriers Association (TCA) 
U.S. Department of Transportation (DOT) 
U.S. Merchant Marine Academy (USMMA) 
U.S. Transportation Command (USTRANSCOM) 
United Parcel Service (UPS) 



The Transportation Research Board is a unit of the National Research Council, which serves the 
National Academy of Sciences and the National Academy of Engineering. The Board's mission is to 
promote innovation and progress in transportation by stimulating and conducting research, facilitating 
the dissemination of information, and encouraging the implementation of research results. The Board's 
varied activities annually draw on approximately 4,000 engineers, scientists, and other transportation 
researchers and practitioners f rom the public and private sectors and academia, all of whom contribute 
their expertise in the public interest. The program is supported by state transportation departments, 
federal agencies including the component administrations of the U.S. Department of Transportation, 
and other organizations and individuals interested in the development of transportation. 

The National Academy of Sciences is a private, nonprofit, self-perpetuating society of distinguished 
scholars engaged in scientific and engineering research, dedicated to the furtherance of science and 
technology and to their use for the general welfare. Upon the authority of the charter granted to it by 
the Congress in 1863, the Academy has a mandate that requires it to advise the federal government on 
scientific and technical matters. Dr. Bruce M . Alberts is president of the National Academy of Sciences. 

The National Academy of Engineering was established in 1964, under the charter of the National 
Academy of Sciences, as a parallel organization of outstanding engineers. It is autonomous in its 
administration and in the selection of its members, sharing wi th the National Academy of Sciences the 
responsibility for advising the federal government. The National Academy of Engineering also sponsors 
engineering programs aimed at meeting national needs, encourages education and research, and recog­
nizes the superior achievements of engineers. Dr. Wil l iam A. Wulf is president of the National 
Academy of Engineering. 

The Institute of Medicine was established in 1970 by the National Academy of Sciences to secure the 
services of eminent members of appropriate professions in the examination of policy matters pertaining 
to the health of the public. The Institute acts under the responsibility given to the National Academy of 
Sciences by its congressional charter to be an adviser to the federal government and, upon its own 
initiative, to identify issues of medical care, research, and education. Dr. Kenneth I . Shine is president 
of the Institute of Medicine. 

The National Research Council was organized by the National Academy of Sciences in 1916 to 
associate the broad community of science and technology with the Academy's purpose of furthering 
knowledge and advising the federal government. Functioning in accordance with general policies 
determined by the Academy, the Council has become the principal operating agency of both the 
National Academy of Sciences and the National Academy of Engineering in providing services to the 
government, the public, and the scientific and engineering communities. The Council is administered 
jointly by both the Academies and the Institute of Medicine. Dr. Bruce M . Alberts and Dr. William A. 
Wul f are chairman and vice chairman, respectively, of the National Research Council. 

Abbreviations used without definitions in TRB publications: 

A A S H O American Association of State Highway Officials 
A A S H T O American Association of State Highway and Transportation Officials 
A S C E American Society of Civil Engineers 
ASME American Society of Mechanical Engineers 
ASTM American Society for Testing and Materials 
F A A Federal Aviation Administration 
F H W A Federal Highway Administration 
FRA Federal Railroad Administration 
FTA Federal Transit Administration 
I E E E Institute of Electrical and Electronics Engineers 
ITE Institute of Transportation Engineers 
N C H R P National Cooperative Highway Research Program 
N C T R P National Cooperative Transit Research and Development Program 
NHTSA National Highway Traffic Safety Administration 
S A E Society of Automotive Engineers 
T C R P Transit Cooperative Research Program 
TRB Transportation Research Board 
U.S.DOT United States Department of Transportation 




	CHAIRMANS SUMMARY
	WELCOMING REMARKS
	CHARGE TO THE CONFERENCE
	KEYNOTE ADDRESS
	RESPONSE TO KEYNOTE ADDRESS
	VAN HESEN SHIRTS TO MARKET VERTICAL INTEGRATION AND SUPPLY CHAIN MANAGEMENT NEW WAYS OF DOING BUSINESS
	GLOBAL TRANSPORTATION NETWORK AN INTERMODAL INFORMATION SYSTEM
	TRANSIT SYSTEM PLANNING AND OPERATIONS
	TECHNOLOGY AND INTERMODAL TRANSPORTATION PRIORITY CORRIDOR PLANNING AND OPERATIONS
	PANEL DISCUSSION TRANSPORTATION WORKFORCE 2000
	BREAKOUT DISCUSSION 1
	PROGRAMS OFFERED THROUGH INDUSTRY AND PROFESSIONAL GROUPS
	COLLEGE AND UNIVERSITY TRANSPORATION AND LOGISTIC PROGRAMS
	TRANSPORTATION EDUCATION AND TRAINING PARTNERSHIPS
	PRIVATE SECTOR CONTINUING EDUCATION AND TRAINING INITIATIVES THE SEA LAND EXPERIENCE
	MILITARY EDUCATION AND TRAINING PROGRAMS THE U S MERCHANT MARINE ACADEMY EXPERIENCE
	PUBLIC AGENCY EDUCATION AND TRAINING INTIATIVES AT THE STATE LEVEL MINNESOTA DEPARTMENT OF TRANSPORTATION EXPERIENCE
	PUBLIC AGENCY EDUCATION AND TRAINING INTIATIVES AT THE STATE LEVEL MINNESOTA DEPARTMENT OF TRANSPORTATION EXPERIENCE
	PANEL DISCUSSION INTERSHIP AND MENTORING PROGRAM
	BREAKOUT DISCUSSIONS 2
	FIRING LINE PANEL RESPONSE TO CONFERENCE FINDINGS
	APPENDIX A STUDENT ESSAYS
	APPENDIX B POSTER DISPLAYS AND EXHIBITS
	STEERING COMMITTEE BIOGRAPHICAL INFORMATION
	PARTICIPANTS
	ABBREVIATIONS AND ACRONYMS



