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INTRODUCTION
Workforce development is a critical

issue facing the transportation engineer-
ing profession. The central issue, stated
succinctly, is: Will we have an adequate
supply of effective professionals to
address the transportation needs of the
future? Recognizing the importance of
this issue, the leadership of the Institute
of Transportation Engineers (ITE) has
established the goal of assuming a proac-
tive role in influencing the transportation
engineering workforce pipeline.

The basic baccalaureate education for
the vast majority of transportation engi-
neers is an undergraduate degree in civil
engineering (B.S.C.E.). Many have
earned advanced degrees, either in civil
engineering or related fields. According
to ITE statistics, 77 percent of ITE mem-
bers have earned or currently are pursu-
ing an undergraduate degree in
engineering. Of these, 93.5 percent are in
civil engineering or a related field. 

It is assumed that ITE members who
indicate civil engineering, traffic engi-
neering, or transportation engineering as
their primary undergraduate or graduate
education major have earned degrees or
were enrolled in civil engineering pro-
grams. With the exception of one mas-
ter’s degree program, there are no
accredited transportation or traffic engi-
neering programs in the United States. 

Civil engineering programs in the
United States are accredited by the Accred-
itation Board for Engineering and Tech-
nology (ABET). ABET accredits programs

in all engineering disci-
plines, but professional
societies representing

specific disciplines also establish program
criteria that must be met in addition to the
general ABET criteria.1

The American Society of Civil Engi-
neers (ASCE) establishes program criteria
for civil engineering and also trains and
provides evaluators for the accreditation

process. Through this relationship and
other activities, ASCE plays a pivotal role
in defining the content of the undergrad-
uate experience of civil engineers, which
is the educational avenue followed by
most transportation engineers.

In October 2001, the ASCE Board of
Direction adopted ASCE Policy State-
ment 465: Academic Prerequisites for
Licensure and Professional Practice,
which supports the concept of the mas-
ter’s degree or equivalent as a prerequisite
for licensure and the practice of civil
engineering at a professional level. In
2004, the ASCE board adopted a revised
policy, which reads, in part:

“Admission to the practice of civil
engineering at the professional level
means professional engineering licensing
requiring attainment of a Body of
Knowledge through appropriate engi-
neering education and experience. Ful-
fillment of this Body of Knowledge will
include a combination of:

• A baccalaureate degree,
• a master’s degree, or approximately

30 coordinated graduate or upper
level undergraduate credits or the
equivalent agency/organization/pro-
fessional society courses providing
equal quality and rigor, and

• appropriate experience based upon
broad technical and professional
practice guidelines which provide
sufficient flexibility for a wide range
of roles in engineering practice.”2

This represents a departure from the
model currently in place, which has as its
basis a four-year baccalaureate degree as
the minimal entry-level qualification to
enter the profession and a combination
of advanced engineering education and
professional practice plus the passage of
two examinations—the Fundamentals of
Engineering (FE) and the Professional
Engineering (P.E.)—to become a regis-
tered professional engineer. Implementa-
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tion of this policy will have a significant
effect on the education of transportation
engineers and their preparation for engi-
neering practice. 

The objective of this feature is to sum-
marize ASCE’s recent actions and discus-
sions regarding Policy 465 and the
subsequent development of a basic Body
of Knowledge (BOK), and to raise issues
on how this policy and ASCE actions may
impact the transportation engineering
profession. This feature is not an advocate
for or against the policy. Its purpose is sim-
ply to report on the actions of ASCE and
the reasons for these actions, and to iden-
tify areas where this policy impacts the
transportation engineering workforce.

DEVELOPMENT OF ASCE POLICY 465
The civil engineering profession has a

long history of self study, evaluation of
curriculum issues and examination of the
question: What is the basic educational
preparation for the practice of engineer-
ing? Conferences have been held and
reports have been prepared on the subject
since 1918.3

The impetus for the development of
Policy 465 can be traced directly to the
1995 ASCE Education Conference held in
Denver, CO, USA, where the issue was
brought to the forefront.4 Four primary
action areas were identified at the confer-
ence, one of which was the first professional
degree. The Task Committee on Civil
Engineering Educational Initiatives was
formed to investigate and respond to these
issues and report to the ASCE president.

REASONS FOR CHANGE
Many reasons and arguments have

been advanced to support the concept of
the master’s degree or equivalent as the
first professional degree. These include
the following:

Shrinking Curriculum
The number of semester hours

required to earn a bachelor’s degree in
civil engineering is shrinking. In the
1940s, the typical program required
between 150 and 155 hours for gradua-
tion. Today, programs require 133 hours
or less. Indications are that this down-
ward trend is continuing. Several states,
by legislative mandate, have set require-

ments that all baccalaureate programs
require a maximum of 120 hours. In
most of these states, however, engineer-
ing programs have been allowed to
increase to 126 to 128 hours. 

Decreasing Technical Requirements
What has been eliminated with the

downsizing of the curriculum has been the
coverage of civil engineering technical
subjects. The number of hours required in
basic math and science—calculus, chem-
istry, physics, etc.—has not changed. The
size of the liberal arts, or general educa-
tion, portion of the curriculum has not
been reduced and, at some institutions, it
actually may have been increased. 

In the last decade, most universities
have established a common general edu-
cation core required of all students. For
engineering students, this has meant an
increase in the hours required in the
humanities, social sciences and the arts. 

A survey of several university curricula
indicated that the number of engineering
credits required for a B.S.C.E. has
decreased between 12 and 24 hours.
Another survey of accredited civil engi-
neering programs found that 81 percent
require a single transportation engineer-
ing course and only seven of the 90 pro-
grams responding required a second
course in transportation.5

Education Requirements of Other Professions
At the turn of the century, an engi-

neering degree required four years of
study. At that time, a medical degree
also required four years and a law degree
required three years. Engineering has
not changed, but the other professions
have increased the number of years of
study required to enter professional
practice. In recent years, both accoun-
tancy and pharmacy requirements have
been modified to include master’s level
study to obtain licensure.

Changing Role of the Civil Engineer
Many leading civil engineers have

expressed concern that the leadership role
of civil engineers has been declining.
They cite statistics demonstrating that
engineering organizations, government
engineering agencies and project teams
increasingly are headed by non-engineers.
In addition, the relatively low salaries paid
to civil engineers is mentioned as an indi-
cator of a disturbing trend. 

Other issues include the need for civil
engineers to learn and apply new tech-
nologies typically not included in the tra-
ditional curriculum and the “low-tech”
perception of civil engineers. Some
believe that, given the nature of what
civil engineers do, the perception is that
civil engineering is becoming a trade
rather than a profession.

The Licensure Issue
Central to identifying a person’s qual-

ification for professional engineering
practice is the issue of licensure. Registra-
tion as a P.E. is done on a state-by state
basis whereby each state establishes its
own criteria. However, in most states, the
requirements for licensure include proof
of a bachelor of science in engineering
earned at an ABET-accredited institu-
tion; experience in the practice of engi-
neering under the supervision of an
engineer; and passage of the FE and P.E.
examinations. 

With the educational model sup-
ported by ASCE, an engineer would be
eligible for licensure after completing the
master’s degree or equivalent and experi-
ence. A key concern is if individual state
licensing boards will accept this model.
The issue is being debated.
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Body of Knowledge
In 2001, ASCE created the Task

Committee on Academic Prerequisites
for Professional Practice.6 A subcommit-
tee was formed to develop recommenda-
tions for what should be taught and
learned by future civil engineers; how it
should be taught; and who should teach
it. This subcommittee issued a report:
“Civil Engineering Body of Knowledge
for the 21st Century: Preparing the Civil
Engineer for the Future.”7

The report identifies 15 outcomes that
“prescribe the necessary depth and breath
of knowledge, skills, and attitudes required
of an individual aspiring to enter the prac-
tice of civil engineering at the professional
level (licensure) in the 21st century.” 

The first 11 outcomes are identical to
the outcomes specified by ABET in its
accreditation criterion 3.8 They include
issues such as the ability to apply mathe-
matics; the ability to function on teams;
the ability to communicate; and a recog-
nition of the need to engage in lifelong
learning. The additional outcomes pro-
posed by ASCE include: 

• An ability to apply knowledge in a
specialized area of civil engineering;

• An understanding of the elements of
project management and construc-
tion and asset management;

• An understanding of business and
public policy and administration
fundamentals; and

• An understanding of the role of the
leader and leadership principles.

Other engineering disciplines also are
involved in efforts to define the BOK.
The ASCE initiative is being discussed
and debated by organizations responsible
for licensure.9

MISCONCEPTIONS
Obviously, a change as radical as the one

proposed raises many questions. The Task
Committee on Academic Prerequisites for
Professional Practice and its subcommittees
have encountered many opposing views in
their work and have attempted to answer
them. The 10 issues found to have caused
the most confusion and the facts as listed in
the ASCE news article are as follows:10

• ASCE is making it impossible for a
person to have an engineering

career with only a bachelor’s degree.
Fact: Many engineers are not
licensed and still have productive
engineering careers. Policy 465 rec-
ognizes that future licensure will
require more knowledge than is
provided by the current civil engi-
neering bachelor’s degree.

• The new policy will be implemented
immediately. Fact: Policy 465 will be
implemented gradually over the next
two decades.

• The goal is to eliminate the four-year
degree. Fact: Policy 465 provides the
foundation for a new BOK for engi-
neers. It outlines expectations for
engineering education and training.

• Education is more important than
experience. Fact: Policy 465 will help
produce engineers who are better
prepared for on-the-job-challenges.

• All those receiving a bachelor’s
degree in civil engineering will need
to be licensed. Fact: This will not
change from the current situation.
Many civil engineers will continue

to work without being licensed.
• Graduate work will be required

immediately after the bachelor’s
degree. Fact: Each individual can
determine when he or she pursues
graduate studies.

• Degrees are everything; experience
counts as nothing. Fact: Education
is only the beginning for a profes-
sional degree. Experience and life-
long learning are important.

• Graduate work must lead to a tradi-
tional master’s degree. Fact: The
BOK defines what is required of the
professional, not what courses must
be contained in a degree program.

• The requirements of Policy 465 are
quantitative rather than qualitative.
Fact: Policy 465 was formulated to
address concerns that the current
bachelor’s degree does not cover the
BOK that future engineers will need
to possess. Implementation may
require changes to the undergradu-
ate program as well as new
approaches to graduate study and
practice requirements.

• The hidden agenda includes job secu-
rity for engineering faculty members.
Fact: The purpose of Policy 465 is to
affirm professionalism, not to extend
the time spent earning a degree.

IMPLICATIONS OF POLICY 465 ON
TRANSPORTATION ENGINEERING
PRACTICE

Although full implementation of
ASCE Policy 465 will not occur immedi-
ately, its effect on the practice of trans-
portation engineering will be significant.
Key issues affecting transportation work-
force development include the following:

Undergraduate Preparation of Transporta-
tion Engineers

As previously stated, a bachelor’s
degree in civil engineering is the basic
undergraduate education experience for
transportation engineers. 

• Will this change when Policy 465 is
fully implemented? 

• Will the basic four-year undergrad-
uate civil engineering program be
modified to include the full BOK
with additional outcomes focusing
on breadth—project management,
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public policy, leadership, etc.—at
the expense of greater technical
depth? 

• If other engineering disciplines do
not follow ASCE’s lead, will stu-
dents select another major, thus
decreasing the pool of potential
transportation engineers?

Graduate Preparation of Transportation
Engineers

At the present time, approximately
one-third of ITE members either have or
are pursuing a graduate degree in engi-
neering—the vast majority in civil/trans-
portation engineering. 

• Will the emphasis on additional
breadth outcomes decrease this
number?

• Although the BOK document
includes depth in a specialized area
as a program outcome, will satisfac-
tion of the breadth outcomes
decrease the degree of specialization?
Note: The BOK does not specify a
particular undergraduate or gradu-
ate curriculum or courses. It does
not specify that the graduate degree
should be in civil engineering or any
other discipline. However, it does
contain recommended outcomes
that should be satisfied independent
of the field of study.

• How will this impact the prepara-
tion of transportation engineers?

Licensure
The performance of many aspects of

professional activities in the transporta-
tion engineering field requires licensure.
The development of designs, signaliza-
tion plans, etc. requires the signature of a
licensed professional engineer.

• How will this change with the
implementation of Policy 465?

• Assuming that there will be grandfa-
ther provisions for those already
licensed, will this lead to an increase
or decrease in the number of
licensed engineers practicing in the
transportation engineering field?

• How will individual state licensing
boards accommodate the proposed
changes?

• What examinations will be required
and when?

PTOE
The Professional Traffic Operations

Engineer™ (PTOE) certification pro-
gram requires that an applicant be a
licensed engineer.

• Will the implementation of Policy
465 impact the PTOE program? 

SUMMARY
The issue of workforce development is

critical to the transportation engineering
profession. The objective of this feature
has been to provide some basic back-
ground information relating to ASCE
Policy 465—master’s degree or equivalent
as a prerequisite for licensure and the
practice of civil engineering at a profes-
sional level—and the ASCE BOK. It has
attempted to summarize the key issues
that led to the formulation of this policy. 

It is not possible in this limited space
to capture and report on the depth of dis-
cussions and the past writing devoted to
the topic. Readers are encouraged to con-
sult the ASCE Web site, accessible via
www.asce.org/professional/educ/bodyof
knowledge.cfm, to access the BOK report
and www.asce.org/raisethebar to review
ongoing ASCE activities on this subject.

Issues have been raised concerning
possible implications of the implementa-
tion of this policy to the practice of trans-
portation engineering and future
workforce development. It is strongly
recommended that ITE engage in discus-
sions within its membership regarding
ASCE Policy 465 and the BOK and that
an ITE Task Force be formed to provide a
formal response to ASCE. ASCE wel-
comes comment regarding policy and

implementation issues. Individual ITE
members are encouraged to visit the
ASCE Web site and provide feedback. ■
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