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STUDENT LEARNING OBJECTIVES

In this chapter you will learn the following:

L. The principle characteristics that define the construction industry
2. The four major sectors of construction projects

3. The nature of research and development within the construction indus-
try
4. Current trends within the construction industry

INTRODUCTION

“To form by assembling parts” is the dictionary definition for construct, but the
phrase also is a metaphor for the construction process itself. Just as divergent mate-
rials come together to form a structure, so, too, does a diverse group of people come
together to make the project possible. To bring together numerous independent busi-
nesses and corporate personalities into one goal oriented process is the peculiar chal-
lenge of the construction industry. The organizational cultures of architects, engi-
neers, owners, builders, manufacturers, and suppliers may seem to work against the
real need to forge a partnership that will ensure the success of a project. Yet, despite
these very real challenges in the industry, construction projects do get completed. In
fact, it is difficult to think of an industry that is more basic to our economy and to our
daily lives. The highways we drive on, the bridges we cross, the water we drink, the
fuel we burn: all are made possible by the activities of the construction industry. Like-
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wise, where we shop, where we work, where we worship and learn, and where we live
all exist because of the industry. Designers have visions; but until the contractor
builds, those visions are just dreams on a sheet of paper.

Construction is also very interwined with other aspects of our lives. It affects and
is affected by developments in technology, computers, government policies, labor re-
lations, and economic and political practices. Take, for instance, the technological
leap of the skyscraper. Until the late 1800s, most buildings were four or five stories
high. Masonry supported the structure from the ground. As the height of the build-
ing increased, the massing at the ground level also increased to support the addi-
tional load. Thus, if the building were built too high. the mass at the bottom would be
too thick. Another limitation to height was that people could only practicably climb
four or five stories. Because floors on the upper levels were difficult to rent, owners
had no economic incentive to build any higher. But with the development of cheap
methods of producing iron and steel and the invention of the elevator, architects be-
gan designing higher buildings. This spurred construction activity: landowners were
motivated to develop these new buildings because the return on their investment
was higher. Over time, as technological advances have allowed, the skyscraper has
gotten taller. Figure 1.1 contrasts older and newer skyscrapers.

Innovations in robotics and computer modeling have also affected the construc-
tion industry. By using computers for modeling structures and imitating wind and
seismic loads, architects and engineers can better anticipate nature’s constraints and
create better designs to counteract them. With robots directing equipment during
construction. contractors can gain more control over processes that require precision
for success, such as the construction of the underwater tunnel between France and
England. The desire for such projects leads to the development of technologies to
make them possible, which in turn encourages similar projects to go forward (see
Figure 1.2).

TYPES OF INDUSTRY

Construction is big business in the United States. According to the Bureau of Labor
Statistics, the industry employs nearly 6 million people and represents 5 percent of
the work force, making it the nation’s largest single employer. The total value of con-
struction in 2000 was $815 billion, which represents 8.1 percent of the gross domes-
tic product (GDP). Opportunities in construction have increased significantly in the
last ten years. Construction employment in 2000 has risen by 49 percent since 1990,
This is in contrast to employment as a whole. which has increased 21 percent. Al-
though construction-related jobs are some of the best-paying in the country, they are
often not a person’s first career choice. Look at any construction company, and you
will find people from a variety of backgrounds who, through experience and contin-
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Figure 1.1
Technological innovation, if properly applied, allows projects to be built faster, bigger, and
better.

Source: Photo by Margot Balboni, Geoscapes.

uing education, have been promoted through the ranks. This profile is starting to
change, however, with the professionalization of the field and the introduction of un-
dergraduate and graduate construction management programs at colleges and uni-
versities. Both the American Institute of Constructors (AIC) and the Construction
Management Association of America (CMAA) have initiated professional certifica-
tion programs.

Construction projects can be awe-inspiring in their breadth and complex-
ity—from the Egyptian pyramids and Gothic cathedrals to soaring skyscrapers and
enormous bridges. Yet the industry itself does not own these products, nor does it
control their supply and demand. In fact, construction has relatively few assets com-
pared with those of other industries. Its success or failure depends on the qualities of
its people rather than on its technology or product. In this way, it is very much a serv-
ice industry—one composed of many small businesses, especially in the residential
and commercial building sectors. Construction does not require a patent or a large
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Figure 1.2

The total station allows
surveyors to collect, record, and
transcribe surveying information
with greater speed and accuracy.

Source: Photo by Amos Chau.
Courtesy of the Wentworth Institute
of Technology, Boston.

capital investment; anyone with motivation, technical skills, and a sufficient cash flow
can start a business and be successful. However, because of the industry’s cyclical na-
ture, it inevitably has slow periods. Without capital to get them through these slow
times, these small “mom and pop” businesses are at risk, and many are forced out of
the market.

The risk factor is much higher in construction than it is in other industries be-
cause outside factors such as government funding, demographics, and market trends
largely determine demand. Another reason for this high risk lies in the unpredictable
nature of the work itself. Since construction takes place outside, it depends on
weather conditions. Any extremes can affect productivity level, damage materials
and work in place, create unsafe conditions, and even shut down the site entirely (see
Figure 1.3). Moreover, the industry is custom-oriented, meaning that it is difficult to
use mass-production techniques in either materials or methods. Each project has its
own learning curve for both management and labor. Because all these factors



