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The purpose of this publication is to make available to industry the results of research
conducted by the Construction Industry Institute (CIl). The publication does not necessarily
represent the views of Cll member companies, but is offered as a contribution to the industry.

Cll was founded in 1983 to improve the cost effectiveness of the nation’s largest industry.
The members, who represent a broad cross-section of owners and contractors, believe that
many of the problems that limit cost effectiveness are common ones, and that real
improvements can be best accomplished in a cooperative environment with the benefits
being shared by the construction industry at large.

Cll uses the acronym TOPICS to describe the research effort, TOPICS signifies the six
research thrust areas: Technology, Organization, People, Information, Controls, and Sigma
(meaning others). A historical listing of the task forces for each area are listed below.

Technology Controls

Advanced Technological Systems
Computer Integrated Design &

ASCE Quality Manual
Change Order Impacts

Construction Claims
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Electronic Data Management Contracts
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Project Team Building
Project Team Risk/Reward Allocation

Overtime Phase |l

Productivity Measurement

Quality Management

Quality Performance Measurement
Total Quality Management

Sigma
People .
Construction Work Force Construction 2000
Insurance

Education and Training
Employee Effectiveness
Safety

Zero Accidents

Retrofit Projects
U.S. Navy Demonstration Project

Information
CICE Impact Evaluation
Industry Data & Statistics
International Construction
Model Plant
Owner Engineering Organization
Project Management Assessment Survey
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© 1990 Construction Industry Institute™.
The University of Texas at Austin.

Cll members may reproduce and distribute this work internally in any medium at no cost to internal recipients. Cll members are
permitted to revise and adapt this work for the internal use provided an informational copy is furnished to ClI.

Available to non-members by purchase; however, no copies may be made or distributed and no modifications made without prior
written permission from Cll. Contact ClI at http://construction-institute.org/catal og.htm to purchase copies. VVolume discounts
may be available.

All Cll members, current students, and faculty at a college or university are eligible to purchase Cll products at member prices.
Faculty and students at a college or university may reproduce and distribute this work without modification for educational use.

Printed in the United States of America.
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SUMMARY

The mission of the Construction Industry Institute (CH) is to improve
construction cost effectiveness. Through ClI research the industry has been
exposed to key management principles and concepts which could have a great
influence on achieving successful project performance. Cll research also has
confirmed many recommendations suggested in The Business Roundtable’s
Construction Industry Cost Effectiveness (CICE) Project.

This publication discusses an attempt to measure quantitatively the current
level of utilization on projects of key principles and recommendations
endorsed by CII/CICE. Current project performance also is evaluated. Key
project characteristics influencing both utilization and performance are ex-
plored.

The results presented reflect the perceptions of respondents from various
owner companies involved in the design and construction of facilities. The
database for the study consists of 773 respondents representing 105 owner
companies. Each respondent completed an in-depth questionnaire reflecting
individual experiences on recent projects.

Responses indicate that the average level of perceived utilization on projects
of ClI/CICE principles and recommended practices is about 70 percent. About
two-thirds of all projects meet or perform better than cost or schedule targets.
Eighty percent achieve the technical performance required.

An analysis of both respondent and nonrespondent data characteristics
suggests a bias in favor of the best and most knowledgeable owner companies
in the industry. Therefore, current utilization and performance levels presented
may be better than for the industry as a whole.

Other major findings of the study include the following:

® The level of utilization is strongly determined by project size and
managerial qualities of project managers.

® Higher levels of utilization improve project performance.

® Maximum utilization could save owners up to $15 billion annually.

® Owner project managers lack strong management skills and experience.
° One of every three projects is over budget or behind schedule.

® Many economically attractive and proven practices are receiving only
moderate utilization.

® Small projects may benefit most from increased utilization.
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INTRODUCTION

The construction industry is the nation’s largest industry. Since the early
1970s, construction productivity has declined markedly. Considerable effort
has been made to identify critical areas where the construction industry can
improve its cost effectiveness. The Business Roundtable’s Construction Indus-
try Cost Effectiveness Project offers 223 specific recommendations to improve
performance. As of july 1988, 51 percent of the industry was aware of the
CICE Project.

The Construction Industry Institute has engaged in many studies compatible
with CICE recommendations. Cll has published its findings in over 70 different
documents. Some of these documents contain specific recommendations,
while others present principles and concepts associated with sound, cost-ef-
fective engineering, construction, and project management practices.

This report presents the results of a detailed industry-wide study which
captures the extent of utilization on projects of key CICE and Cll project
management principles and recommended practices. The report focuses on
assessing current levels of utilization and performance and determining
appropriate correlations.

The opportunity for large savings is extremely attractive. The nonresidential
construction industry is an approximately $240 billion-a-year enterprise. The
distribution of this annual volume is shown in Table 1 (see page 2). If the
industry can improve its performance and reduce costs by 10 percent, a
savings of $24 billion annually can be achieved. Of this savings, a potential
of $15 billion could be attributed to maximizing the use of good project
management practices.

The general purpose of this study is fourfold: 1) to select, categorize, and
measure key project management practices; 2) to relate the level of utilization
on projects of these principles and recommended practices to other project
characteristics; 3) to capture current level of project performance as measured
in terms of meeting project cost, schedule, and technical objectives; and
4) to relate level of utilization to project performance.

Eight management categories were used extensively in the study: Strategic
Project Organizing, Contracting Practices, Design Effectiveness, Project Con-
trols, Management of Quality, Materials Management, Human Resource
Management, and Safety. Each category is described by a brief scope statement
as delineated in Table 2 (see page 3). The primary characteristics hypothesized
to have an association with the level of utilization include project size, project
manager attributes, knowledge of cost-effective management principles and
concepts, project type, and organizational location of project execution.
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Adjusted Construction Industry Volume
(Excluding Residential Construction)

Table 1

Base cll Revised Base % FUNDING—1986
INDUSTRY SECTOR 1986* Adjustment 1986 Sector Private Public
$ Billions Factor $ Billions (Less Residential) |  $ Billions $ Billions
Building 100.4 100.4 41.6 79.8 20.6
Industrial
Utility 37.9 1.18™ 448 44.8
~ Process, Manufacturing, Etc. 15.3 3.18" 48.6 47.0 1.6
*Subotal 532 93.4 38.8 91.8 1.6
Heavy Engineering 473 47.3 19.6 47.3
Total 200.9 241.1 100.0 171.6 69.5
Percent 71.2 28.8
NOTES: * Developed from data in "Construction Review,” Nathan Rubinstein, Editor, U.S. Department of Com-

merce, Vol. 33, No. 5, September/October, 1987.

** Developed from data in "How Big Is The Construction Industry,” by Jack C. Phillips,
Construction Industry Institute News,
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Table 2
Project Management Categories of CIl/CICE Principles and Recommended Practices

Management Scope
Category Statement
Strategic Project | This category focuses on principles/recommendations related to project organization, establishing objectives, scope definition
Organizin control, establishing communications/information processes, and constructability planning. .
g g Y g
Contracting This category focuses on those principles/recommendations related to contracting strategy (planning, packaging, etc.) and the
Practices utilization of specific contract provisions and/or clauses for contracts controlied by the initiating party.
pec ty
Design This category covers principles/recommendations relevant to the evaluation of the design effort, incorporating
Effectiveness | constructability concepts into design, and control of design activities.
Project This category focuses on principles/recommendations related to control integration, decision making, scope control, control
Controls techniques, and estimating practices.
Management of | This category Is concerned with principles/recommendations related to the implementation of quality assurance/quality
Quality control and the documentation of quality effectiveness.
Materials . . . -
Management This category focuses on principles/recommendations related to planning and utilization of materials management on projects.
Human Resource | This category is concerned with principles/recommendations related to the quality of site supervision, field work force
uma (0]
Management motivation, training, and site labor practices (substance abuse, overtime, etc.)
S afety This category covers principles/recommendations related to safety communications, specific practices, and management
attitude toward safety.
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This report reflects the perspectives of 773 respondents representing 105
companies from all three major industry sectors covered in the survey. Within
each sector, small to large companies are included in addition to a broad range
of different project sizes. One hundred principles and recommendations have
been tested and used in the data analysis.
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.42

COST BENEFITS OF IMPROVED PROJECT
MANAGEMENT EFFECTIVENESS

In an industry as large and complex as construction, many different factors
influence the facility acquisition process. These factors will determine, to some
extent, the cost effectiveness of construction projects. Any effort to improve
the industry’s cost effectiveness, therefore, lies first in the identification of these
significant factors.

Three major areas are considered crucial to improving cost effectiveness in
construction: 1) technology enhancements; 2) managing the design-construct
interface; and 3) utilizing sound project management practices. The third area,
utilizing sound project management practices, is the main thrust of this report.

Quantifying the potential savings as a direct consequence of using good
project management practices is difficult. In an actual project situation, cost
benefit analyses of different alternatives are not always based on hard facts.
Subjective assessments are often made from past experiences. Assumptions
are crucial, being frequently subjective in themselves, It is believed that
providing an assessment of the dollar savings resulting from the application of
CII/CICE principles and recommended practices is worthwhile, even if such
an assessment is basically subjective.

A cost benefit analysis was conducted using a three-phased approach. First,
literature was reviewed and cost data were extracted. Second, cost benefits
discussed in ClI research findings and cost savings presented in the CICE
Project reports were compiled. Finally, the subjective assessment of knowl-
edgeable industry experts was tapped. This database was comprised of 35
industry experts who provided their assessment of the potential gross savings
in total project cost and the associated benefit-to-cost ratio of implementing
the principles and recommendations of CII/CICE. The form used to collect the
information is shown in Appendix A. These data were analyzed with appro-
priate statistical methods.

Cost benefit conclusions are summarized by the eight project management
categories. Specific principles and recommendations tested in the study are
collected under one of the eight categories. They are shown in Appendix B.

Table 3 (see page 6) presents a composite of all data collected. In arriving at
these values, the greatest weight is given to the assessment of industry experts.
These results were then modified by data extracted from CICE and Cll research
and literature.

The results presented in Table 3 are rounded so as not to imply precision. A
range of gross savings for maximum utilization also is shown since the
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Table 3
Cost Benefit of Maximum Utilization of CII/CICE Principles and Recommended Practices

Potential Gréss Range of Gross :
Management Savings for Maximum | Savings for Maximum Benefit to Cost

Category Utilization' (%) Utilization (%) Ratio
Strategic Project Organizing 15 10 to 20 20:1
Design Effectiveness 10 51020 15:1
Human Resource Management 10 510 20 16:1
Project Controls 10 5t015 10:1
o Management of Quality 8 51010 10:1
Materials Management 5 3108 10:1
Contracting Practices 5 31010 10:1
Safety 5 2t08 10:1
Integrated Effect ® 25 1510 30 151

Note: ' Gross savings of total project cost
2The integrated effect does not reflect a summation of the savings for all eight management categories. It
represents a composite of the subjective assessments of all respondents (adjusted for other data sources).
Each respondent had their own weighting process to derive the percent savings for the combined maximum
utilization of all categories.
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potential savings is likely to vary depending on the type of project and project
size.

In terms of maximum potential cost savings, Strategic Project Organizing
offers the highest return for each dollar invested. Design Effectiveness and
Human Resource Management practices follow. Project Controls and Manage-
ment of Quality are the next priority, with Materials Management, Contracting
Practices, and Safety having the lowest potential return.

It is concluded from this subjective evaluation that the potential return for
maximum implementation is quite attractive at 25 percent, with a benefit-to-
cost ratio of 15 to 1. Based on current utilization, it is estimated that owners
could save more than $15 billion annually. Potentially, at least five percent
savings in project cost remains uncaptured from applying CICE recommenda-
tions that have been proven, expanded, and detailed by Cll. The actual return
will depend, of course, on a company’s actual improvement as well as the
specific recommendations and principles used.
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3

METHODOLOGY AND SURVEY SAMPLE

A detailed and extensive questionnarie was developed to gather data on the
extent of utilization of approximately 100 different principles and recommen-
dations. The unit of measure was the perceived use on projects of a specific
principle and/or recommendation. An eleven-point ratio scale was used, with
zero reflecting ‘‘not practiced on any projects” and 10 representing /100
percent utilization on projects.”” Each interval between 0 and 10 reflects an
additional 10 percent increment of utilization on projects. Data were collected
on the perceived frequency of meeting cost, schedule, and technical perfor-
mance targets using the same eleven-point scale. Finally, data were gathered
on 20 different project situational characteristics (see Appendix B for details).

Of the 773 respondents, 36 percent were associated with Cll, 28 percent with
The Business Roundtable, 28 percent from State Departments of Transporta-
tion, and 8 percent from other sources. Each respondent was classified by his
or her position into one of four categories. The majority of the respondents
were either holding middle management and/or technical support positions
(33 percent) or were directly involved in project management (38 percent).
The remaining respondents were at the extremes, that is, either project
personnel or executives. Sixty-four percent of the respondents were located in
a central office, while the remaining 36 percent were involved in projects
executed from plants, factories, or district offices.

Key project situational characteristics are shown in Figues 1 and 2 (see pages
9 and 10). Figure 1a provides the percent distribution of respondents associ-
ated with different project sizes. Note that the shape of the distribution reflects
the recent industry trend toward small to medium-sized projects (74 percent
of the respondents are associated with projects costing $25 million or less).

Project type is captured in Figure 1b. For purposes of the data analysis, the
four major classifications included Heavy Engineering (highways, dams, waste
treatment, etc.), Buildings, Industrial (process, power, and manufacturing), and
Distribution Systems. The owner data tend to be biased toward Industrial
projects (50 percent).

Typical "“owner services provided to projects’ is shown in Figure 1c. This
characteristic is a reflection of the owners direct involvement in projects based
on services provided for different project phases. Significantly, approximately
half the respondents are directly involved to some extent in engineering and
design.

Familiarity with CII/CICE principles and recommended practices is shown in
Figure 1d. Overall, the majority of respondents have little familiarity with the
principles and recommendations of CII/CICE. Sixty-three percent of those
responding stated that they were “‘slightly’”” to ‘‘not familiar at all’’ with them.
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