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engineering societies and 
individual engineers that will 
ensure that the image of the 
civil engineer will be a favorable 
one in the next century. 

CHARLES A. P ARTHUM 

Public works and building projects have 
existed since ancient times. The great 
civilizations of Egypt, China, Greece and 

Rome attest to the imagination and hard work 
of these early builders. But only in the late 
eighteenth century did engineering practitio
ners become self-aware of their profession. In 
1782 an early builder of roads and canals in 
England by the name of John Smeaton signed 
himself as a civil engineer when presenting ex
pert testimony in court. 

When the United States was founded, the 
profession of civil engineering was integrally 
related to military engineering. Military engi
neers played important roles in the War for 
Independence as well as in the War of 1812. 
Their influence did not wane during the first 
half of the nineteenth century since many re
tained their professional military demeanor 
even in private practice .. Others continued in the 
military, which undertook a number of public 

works for the federal as well as state govern
ments. 

It was only during the middle of the nine
teenth century that the civil engineering profes
sion began to differentiate itself from military · 
engineering with the rise of a new generation 
of engineers who did not have a military 
schooling. This change in the profession accom
panied the western migration in the United 
States, a movement greatly spurred by the ex
pansion of our country's railroad system. 

In 1848, James Laurie, a prominent civil en
gineer in Boston, played an instrumental role in 
founding the first permanent professional engi
neering association in the United States - the 
Boston Society of Civil Engineers (BSCE). The 
birth of this society marked a decisive step in 
the growth of the civil engineering profession. 
Several factors. contributed to the organiza
tion's success: 

• A high concentration of working engi
neers in Massachusetts and Connecticut; 

• Rigid admission requirements that lim
ited membership to mature, less transient 
and more prestigious individuals; 

• The immediate establishment of a head
quarters for meetings; 

• The institution of a professional library; 
and, 

• A focus upon social activities as well as 
functions designed for professional de
velopment. 
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These factors assured that BSCE would flour
ish. Indeed, the organization has survived to 
this day. 

Four years later, James Laurie traveled to 
New York City to help form the first national 
professional association - the American Soci
ety of Civil Engineers and Architects (ASCEA). 
Laurie was elected as the society's first Presi
dent. Rumor has it that it took Laurie four years 
to get from Boston to New York because he 
traveled by horse and there were many taverns 
along the route. 

A number of architects formed the American 
Institute of Architects in 1857. In the next dee- · 
ade the two professions grew so that it was 
apparent to the ASCEA that the organization 
would best represent and serve only civil engi
neers. So, in 1868, the organization changed its 
name to just the American Society of Civil En
gineers (ASCE) and let the architects go their 
own way. 

The Idea of 
Engineering Management 
Until the end of World War II the practice of 
civil engineering was relatively simple. De
signs, expertise and recommendations pre
sented by civil engineers were routinely ac
cepted without question. There was little 
private or public skepticism toward the profes
sion. Non-peer review of designs and propos
als was minimal. For example, early in my 
career just after World War II, I carried a set of 
plans to the Massachusetts Department of Pub
lic Works and was granted approval for financ
ing the project's design within an hour. That 
occurrence was not uncommon for engineers to 
experience. 

However, how the engineering profession 
interacts, relates and works with both public 
and private sectors has changed over the last 
generation, starting from the early 1960s. 
Nowadays, projects fall under close environ
mental, professional, regulatory and political 
scrutiny. 

Changes in the profession over the last forty 
years have necessitated the emergence of the 
importance of management - whether man
agement of engineers within the profession, 
management of all the construction players or 
management of relations with the public. 
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ASCE, as an expression of its ever-expand
ing activities to meet the needs of the profes
sion, formed engineering management groups 
at the organizational, project and individual 
levels in the 1970s. However, none of these 
groups directly addressed the issue of manag
ing the civil engineering profession itself. 

The Importance of the Environment 
One key change in how the practice of the 
engineering profession occurred in the last gen
eration: the general recognition that an engi
neering work can and does change the environ
ment in which it is placed. For example, with 
the advent of concern for the environment, 
sanitary engineers quickly became environ
mental engineers ( even though they are still 
civil engineers in basic nature and education). 
More generally, the environmental challenge 
confronts the engineer on all sides. The primary 
impetus of this challenge is people and dealing 
with people can take its toll on the engineer 
physically, intellectually and emotionally. 

One side of the environmental challenge is 
the public. Civil engineers, it is hoped, serve to 
improve the quality of life for the public as a 
whole. However, a portion of the public is al
ways vocal, demanding pristine air, water and 
ground. Another portion lets the more active 
and vocal portion speak because it appreciates 
and agrees with the activist demands despite 
the fact that they realize that there are practical 
limits (including cost) to achieving lofty goals 
and that centuries cif environmental misman
agement cannot be undone in one generation. 
Also, a remaining portion of the public mistak
enly thinks that awarding engineering services 
to the lowest priced bidder will secure the best 
project possible. 

On another side are the large governmental 
entities that are elected by, and therefore must 
please, a demanding public. Unfortunately, 
everyone cannot know everything. Problems 
can occur when engineers - especially those 
who are cognizant of the technological and cost 
issues of impending legislation concerning the 
profession - are not .vocal enough. 

On still another side are the members of the 
legal profession. On the one hand, they often 
constitute the majority of the members in state 
and national legislatures, and often write the 



laws and forge the consent decrees that, on the 
other hand, are all too often argued and em
ployed to their advantage by other members of 
their profession. 

On yet another side are the members of local 
governments. These officials are constantly be~ 
set by conflicting demands by their constitu
ents for better living conditions and lower 
taxes, as well as their desire to stay in office. 

Engineers also have to contend with scien
tists and researchers who develop more and 
more delicate and sensitive instruments that 
can measure and analyze almost down to an 
infinitesimal degree. Once these measurements 
can be performed, regulations involving how 
to. employ and interpret such measurements 
follow, sometimes without taking into account 
the importance of risk management. 

Undoubtedly, there are many more factors 
impinging on, and further complicating, cur
rent engineering practice. 

Adapting to Conditions 
Obviously, much has changed that has im
pacted the engineering profession over the last 
generation that complicates what needs to be 
done. This complexity of action often results in 
confusion. 

Engineers must adapt to rapidly changing 
conditions, feelings and philosophies. Engi
neers, to survive and be effective, must dis
pense with the traditional viewpoint that only 
the engineer knows what is good and right for 
the public. Instead, we must listen to what eve
ryone else wants or needs and must do our best 
to meet those ( sometimes conflicting) needs 
while at the same time voicing concerns that 
can only be articulated by those with our spe
cial knowledge and experience. 

In the past, engineers could focus on just 
designing a project. Now, we must learn about 
an increasing amount of technical and social 
factors that have to be taken into account when 
designing a facility. Engineers, over the years, 
have not kept pace with incorporating these 
complicating factors into our work - mostly 
from not having enough opportunity to learn 
about these complexities. 

Today, a person fresh out of school must 
continually learn throughout his or her lifetime. 
In fact, all engineers no matter how long they 

have been out of school must acquire additional 
education regardless of what position the per
son holds. Continuing professional develop
ment is here to stay. 

The demographics of those engaged in engi
neering has also changed. In the past, engineers 
were accustomed to a white, male culture. Over 
the last generation, more women and minori
ties have entered the profession. That trend is 
not changing. This change in demographics 
calls on the engineer to seek new approaches to 
human resources management. 

Becoming Managers 
Projects have become larger and more complex. 
They encompass permitting processes, legal is
sues, labor relations, financing and more com
prehensive and sometimes never-ending stud
ies. 

Today's projects require additional profes
sional expertise - often from chemical, me
chanical and industrial engineers as well as 
from the sciences of hydrology, air quality, biol
ogy, ecology, health and safety. Securing the 
services of lawyers, accountants, policy special
ists and public relations experts is also com
monplace for many projects. 

Someone must be able to assemble all those 
areas of expertise and manage the respective 
parties in order to bring to fruition the best 
possible project. The importance of civil engi
neers to become project managers is essential in 
monitoring all these professionals for overall 
quality and performance because who is better 
qualified to take on this task? 

If we cannot adapt to this role, others will. 
The challenge is up to us. The question is: Can 
engineers meet that challenge? 

Responding to the Challenge 
Efforts to retool engineers to meet that chal
lenge cannot be made solely on the individual 
level. Our schools and professional societies 
must take some initiative. The major civil engi0 

neering society in this country, ASCE, has the 
resources to offer individual engineers the po
tential to meet this challenge. 

With 120,000 members and a $31 million 
budget, ASCE has nearly 500 technical commit
tees involved with, and covering, a wide range 
of topics including cold regions, lifetime engi-
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neering, aerospace, materials, transportation, 
environmental engineering, water resources, 
waterways, architectural engineering, con
struction, geotechnical and structural. Another 
100 ASCE committees are involved with profes
sional, educational and research activities. 
ASCE publishes more than 20 technical jour
nals - over 63,000 pages of technical informa
tion, codes and standards for worldwide use 
each year. Another important resource is the 
Civil Engineering Research Foundation, which 
was founded by ASCE five years ago. 

Efforts by ASCE to coordinate all of these 
activities and specialties under one roof can 
serve as a model for engineering management. 
Akey part of effective management is anticipat
ing how things might develop in the future. 
Therefore, ASCE has undertaken a strategic 
planning program. The goal of the program is 
to define and refine the direction of the civil 
engineering profession in the next century. 
Considering how ASCE' s resources might be 
put to best use in realizing this new vision of 
what engineering will be also is integral to this 
program. 

One proposal is to apply the" umbrella" con
cept to ASCE by creating a number of "col
leges" or" academies" such as geo-engineering, 
structural, transportation, environmental engi
neering and construction. In addition, ASCE 
would create "colleges" or "academies" in re
lated scientific areas as well as in legal and 
financial areas. Such a move would give these 
entities more independence to manage their 
own disciplines while at the same time permit 
them to take advantage of economies of scale in 
administrative and publication areas. These 
"colleges" or "academies" . could be freer and 
more able to undertake joint activities with 
other associations to create a stronger, more 
united voice on common issues to Congress. 

Image Management 
In many ways, how engineers manage their 
profession is as important as how others per
ceive engineers are managing their profession. 
The issue of image is paramount and this is one 
area wherein the actions of individual can make 
a difference. 

Questionnaire surveys conducted by ASCE 
have indicated that one of the most important 
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concerns of civil engineers is their image. The 
results of these surveys could be interpreted in 
a number of ways. For example, engineers 
might fe~l that current salary levels do not rec
ognize the importance of the profession. Or, 
engineers might feel that the general public is 
not aware that most all physical features -
highways, buildings, airports, water and I 

wastewater systems, storm drainage, flood 
control and other infrastructure necessities -
are the result of the work of civil engineers. 

Public perception is important and should 
never be neglected. For instance, recently the 
giant microprocessor manufacturer Intel was 
faced with the problem of what to do about a 
defect in its Pentium chip. The company tried 
to explain in engineering terms that the defect 
was relatively insignificant and that the chip 
did not need to be replaced. Intel reacted on the 
assumption that the chip's market was special
ized and that the weight of the engineering 
explanation would be understood. However, 
that was far from the case. The chip's market 
had broadened to a general public that was not 
educated to the engineering ramifications. 
Soon after, Intel reversed its position and 
agreed to replace the chip at the company's 
expense. According to Intel's chairman, the rea
son for the reversal was, "We tried to explain 
away the defect in engineering terms and forgot 
the customers." 

The public is the customer of all civil engi
neering works. Engineers should not forget that 
fact and should recognize the need to commu
nicate with the public in a sensible and intelli
gent manner. Doing so would be a good start in 
rehabilitating the image of civil engineering. 

Engineers do feel that something should be 
done to improve the profession's image. How
ever, there is disagreement on how to do so. 
Some feel this task is the responsibility of our 
professional societies - that it is the job of these 
societies, that they are better equipped and 
have more resources to do so: 

However, relying solely on professional so
cieties to improve the image of engineers is not 
enough. These societies are not alien entities; 
they are composed of individual engineers. 
The societies are us. Image depends on reputa
tion, ethical behavior, quality services and edu
cating the public. No other entity can better 



accomplish these tasks than each engineer act
ing individually. The time has passed when we 
can sit back and hope that others will do the job 
for us. The task is ours. In this arena, we have 
to take the initiative. 

Courses of Action 
If we feel that educating the public about civil 
engineering is important, then we need to roll 
up our sleeves and start work ourselves. If we 
feel that our reputation and ethical behavior 
should be improved, let us do it ourselves. 
After all, we chose civil engineering as our 
life's work - who is better qualified and has 
the incentive and responsibility to support the 
profession? 

As engineers, we must not only talk among 
ourselves, but talk with others. We must reach 
out to the public. How do we go about it? First, 
by adopting the attitude that each one of us, 
individually, should give something extra back 
to the profession. After that, there are many 
things engineers can do to make positive con
tributions to our profession. These activities 
include: · 

• Volunteer to give a talk on a civil engi
neering project to a community group. 

• Write your representatives to Congress on 
engineering issues. 

• Become active in local political circles. 
• Offer your services to local governmental 

committees. 
• Attend local government meetings and 

speak on issues. 
• Write letters to the editor on the impor

tance of infrastructure renewal (focus on 
a specific example, if possible). 

• Develop a relationship with the local 
press, offering information and photos of 
a project. 

• Contact high school guidance counselors 
and educate them on civil engineering. 

• Arrange a tour of a construction project 
with high school or college students. 

• Become active in a professional society 
and serve on committees. 

• Improve the quality of your individual 
work. 

• Keep your family, friends and neighbors 
informed about your projects. 

• Donate professional magazines and pub
lications to local or school libraries once 
you have read them, or leave them in 
places where people will read them. 

• Become a practitioner-in-residence 
through ASCE by spending one week a 
year at a college or university meeting 
with students and faculty to inform them 
about the practical, real-world issues that 
confront engineers. 

• Volunteer to coach sports and teach team
work. 

• Always act in a professional manner. 
• Review the ASCE Code of Ethics, practice 

it and publicize it. 
• Engage in life-long professional develop

ment by taking courses, seminars, going 
to talks and presentations, and attending 
conferences and shows. 

• Get a new member to join ASCE. 
• Invite a guest to a professional society 

meeting. 
• Invite a legislator to a technical meeting. 
• Emphasize to the public that qualified, 

good engineering design (not necessarily 
the lowest bid) saves in total life-cycle cost 
and only amounts to one to two percent 
of the total life-cycle cost of a project. 

• Ask people if they realize that - from the 
time they wake up, shower and travel to 
work to the time they go to bed - almost 
all the facilities they use are the work of 
civil engineers. 

The list of things to do is almost endless. No 
doubt there are other ways to individually give 
something extra back to the profession and im
prove the image of civil engineers. 

Future Issues 
In addit1on to taking action to improve our 
image, we must also think ahead so that we can 
effectively deal with new problems our profes
sion will face in the coming years. 

Some questions that engineers might find it 
worth thinking about are: 

• Are we for a mandatory requirement for 
evidence of continued professional devel
opment to renew state licenses and mem
bership in engineering societies? 
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• Are we for specialty certification in the 
various disciplines of engineering? 

• Are we for a new proposed, no-choice 
professional engineering examination 
that only covers a narrow area of civil 
engineering? Or should it continue to 
cover a broader field as it does now? 

• Are we for a better image of civil engi
neering? 

• Are we for a new code of ethics that would 
require that all projects address sustain
able development (meeting the needs of 
the present without compromising the 
ability of future generations to meet their 
needs)? · 

These questions are being discussed now and 
will affect all engineers in the near future no 
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matter how they are decided. The future rests 
in our hands. 

NOTE - This article was. originally presented as, 
and adapted from, the Lawler Lecture.given by the 
author to BSCES on June 7, 1995. 
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