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New construction for  the year 2006 is projected to be about $700 billion, as repor ted 
by McGraw-Hill Construction. This would make the construction industry the single 
largest business sector  of the USA. 

Residential construction represents about $210 billion. 

Non-residential building (hotels and office buildings) is expected to be about $110 
billion.

Industr ial and heavy construction combined is expected to be the remaining $380 
billion, of which about $60 billion is for  highways.

Although construction is the largest industry in the nation and represents 
approximately 10% of the domestic gross product, the listings of the nation’s largest 
businesses (such as repor ted by Forbes or  For tune) rarely list construction firms 
among the top 500 national firms. The reason is that most construction firms are 
medium and small in size compared to say, steel, petroleum and other  heavy 
industr ies. The latter  are very capital intense. Construction is less capital intense but 
require higher  quality people, endowed with great initiative. Construction people tend 
to be more independent and usually work as small subcontractors and independent 
businessmen.



Modern management in construction.

The construction industry is evolving into ever  increasing levels of complex 
interdependencies between owners, design professionals, financial institutions, 
contractors, mater ial and system providers and service organizations. The task of the 
project manager is to create a harmonious environment for  all of these entities to work 
for  a common goal: a successful project that is completed on time and within budget.

At this time, China and India represent half of the wor ld’s population. Their  
increasing demand for  energy and mater ials (steel, cement, etc) has created an 
increasing shortage of resources in the rest of the wor ld. Project managers can no 
longer  expect to receive their  mater ials and systems at the agreed pr ice or  on time. 
Skilled workers are becoming scarcer . Also, there are increasing discrepancies in 
available skills. For  example, the design engineer  may charge $60,000 to prepare a set 
of complex calculations and drawings for  a for ty story building. At the same time, the 
crane operators, electr icians and plumbers on that job may earn in excess of $95,000.

Government regulations become more complex with each passing year . Today, most 
projects require plan “ runners” to pull permits, and their  fees will be larger  than the 
design professionals. The realtors will also earn more, usually 6% of the sale cost each 
time they resell the building.

Some of the complexity of a project is shown in the next slide.





Project managers (PM) are hired to solve all the (internal) problems that occur  dur ing 
the project’s lifetime. PMsalso must face external factors to the project: national 
economic downturns, shor tages of mater ials and skilled labor , inclement weather , etc. 
The PM need to develop planning tools to predict these events and prepare contingency 
plans for  each event.

In essence PMsmanage time, money, equipment, technology, people and mater ials. 
These are called the project resources.

The project is divided into activitieswhich are per formed in a logical sequence. 

Each activity is then studied in great detail, such as: How many workers are required? 
What type of workers? How much are they paid? How many hours? What quantity of 
mater ials and when are they needed on the jobsite? When must the systems be 
purchased? For example, elevators may have to be purchased one year before they are 
to be delivered to the jobsite. What cash flow is needed for  this activity per iod?



Construction versus traditional industries.

Construction is highly specialized and layered. I t is custom or iented. Because of this, 
it has been slow to incorporate mass production (like prefabr ication) and high 
technology. 

Less than 0.1% of the industry’s gross revenues are reinvested in applied research, 
compared to the electronics industry that reinvests up to 20% in research and 
development.

A major  problem of the construction industry are the boom-bust cycles. At times 
there is too much work, with a consequent shor tage of skilled labor  and concomitant 
reduced quality in the finished projects. Dur ing “ busts” the industry looses valuable 
skilled labors and exper ienced firms go out of business.

At this time, the three major  players in construction are (1) the owners, (2) the 
contractors, and (3) the workers. Ever  diminishing in impor tance are the design 
professionals, who are treated as a commodity. We need to become major  players, by 
becoming either  par t of the owners or  contractors.







The Life Cycle of a Project.

The six basic phases of a typical project are listed below. These are over lapped to 
var ious degrees in order  to attain the owner ’s need to br ing in the project on time, 
within cost and at the highest quality:

1) The conceptual and feasibility studies;

2) Engineering and design;

3) Procurement;

4) Construction;

5) Start-up and implementation, and

6) Operation and utilization.

These can be represented using a bar chart (also called a Gantt Chart) shown on the 
next slide. Notice the possible over lap between phases.



The life cycle of a typical project.





Basic Management.

There are four  basic (and essential) management activities that PMsper form to attain 
successful projects:

1) Scoping. The PM must clear ly define all the desired project objectives. These must 
be realistic, and prepared with the par ticipation of all team members.

2) Planning. Determine the detailed course of actions that will achieve the above 
scoping. Planning includes programming, costing and scheduling. They grow from 
initially preliminary overviews to progressively more detailed plans. These plans 
use man-hours as the basis for  earned value and productivity. 

3) Organizing. Tasks are related to people: integrate the engineers, architects, 
contractors and mater ial suppliers into a harmonious and enthusiastic team; and

4) Controlling. The PM will monitor  each activity and influence each of the team 
members to finish each activity on, or  before its allotted time, within budget and at 
the designed quality or  better .







Organizational Structures.

Owners have been placing increasing pressure on designers and contractors to shor ten 
the project time. The owners’ major  pressure come from the expense of capital. A 
shor tened project time means an ear lier  sale of the project or  the beginning of a 
capital return from rents.

There are new method of accelerating projects, compared to the traditional fixed-price
method. Obviously, each have advantages that are offset by disadvantages.

Some projects will star t construction in parallel to design. This method is called “ fast-
tracking” and may save some months but at the r isk of over-building or  building less 
than optimal components.

An increasingly power ful method is design-build, where the designer  and the 
contractor  are members of the same team, and thereby are capable of facing problems 
quickly without the customary adversar ial relation. Defects, however , may be hidden.

A substantial number  of projects are now performed through negotiated cost-
reimbursement, provided the designers and contractors abide by the scheduled 
activities of a cr itical path method (CPM) for  the project. Both must be sophisticated.



There are several possible organizational approaches to a construction project:

1) Functional.

2) Task Force.

3) Line and Staff.

4) Matrix.



Functional Organizations.

This is the most traditional of construction organizations. I t is highly stable, has high 
professional standards, is capable of incorporating the latest technology and has an 
excellent corporate memory.

I ts weaknesses is low adaptability, minimum appreciation of overall project objectives, 
over ly r igid rules, resistance to change and shallow project managers.



Task Force (Integrated ) Organizations.

This is ideal for  self-sufficient organizations.  I ts strengths are high adaptability, high 
understanding of the overall task, foster  team spir it and close relationships, and is 
responsive to new ideas and methods. Commonly used by when public-pr ivate 
par tnerships are formed, where each staff the task force. A task force tackles one 
project at a time with each contr ibuting corporation devoting their  entire resources. 
I ts weakness is poor  job stability. The task force does not have a corporate memory 
(only from the individuals), and there are no functional checks and balances.

Ideal for  very large projects on overseas construction projects.



Line-and-staff Organizations.

The military and large US corporations, such as Genera Motors use this method 
(developed by Alfred P. Sloan for  industr ial firms). Some of the largest construction 
firms have evolved from functional to line-and-staff. Solid lines represent Line, and 
the dashed lines represent Staff. This method has the advantages of functional teams 
and the exper tise with the project-or iented team. I t has a high corporate memory and 
develops excellent project managers.

I ts weakness is the conflict between the project organization and the functional staff, 
tend to become top heavy and leads to higher operating costs.



A construction corporation based on a line and functional staff organization.



The Matrix Organization.

This is typical of design-build teams and public owners. I t is a mix of functional and 
task force organizations. I t provides maximum power  to the PMs. A weak matr ix gives 
maximum power  to functional managers. A matr ix divides into both functional and 
project responsibilities.





A construction company organized as a matr ix. 



Contractual Relationships.

Contractual approaches br ing together  a team to per form a project. The pr incipal 
categor ies are:

1) Traditional;

2) Owner-builder;

3) Turnkey (design-build or design-manage);

4) Professional construction management; and

5) Program (Project) management.

Many project use combinations of these contractual relationships, which may over lap 
each other .



Advocated by the Associated General Contractors of Amer ica (AGC).











Ethical Code for Project Managers.
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