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Chapter 1 -- Introduction

Activities during the past year mark the evolution of the ClI Benchmarking and Metrics program
into a Web-based system of data collection, performance reporting, and industry analysis. ClI believes that
it is appropriate to broaden the Benchmarking and Metrics paradigm from one with a program focus to one
with a systems focusin order to fully capture the set of activities comprising Benchmarking and Metrics,
and to better explain how each contributes to the promotion of the use of best practices for superior project
performance within the industry. In addition to collecting data on project participants, project environment,
cost and schedule, and practice use, data collection activities now include gathering information on
productivity metrics on-line. Project-level Progress Key Reports showing metric scores, performance
quartiles, and graphic comparisons of individual project performance to the entire database can also be
accessed on-line during the life of the project. As had been the practice in the past, Final Key Reports,
generated after the project is completed and submitted in final format to the Cl1 database, are produced in
hard copy and are provided to the company’s Board of Advisors representative. Finally, industry analysis
reports, including the annual Data Report, Safety Report, VVaue of Best Practices and Summary Report, and
any reports resulting from funded studies are available on-line and in hard copy as they become available.
The Data Report isavailable in CD format as well.

Priorities for the past year have included improving the Web-based questionnaire, developing
Progress Key Reports for the Web, and increasing the number of best practices that can be used for
benchmarking. Other systems initiatives continue to move forward aswell. A Benchmarking
questionnaire redesign effort is underway with the objective of minimizing respondent burden while
maintaining arich source of information. Increased emphasis has been placed on training Benchmarking
Associates to ensure reliable and consistent data collection. Data collection has begun for the Productivity
Metricsinitiative. The quality and quantity of analyses continue to be improved through further
automation and the application of more rigorous statistical techniques. More than 3,000 pages of findings
were published within the past year, providing member compani es quantitative data to support decision-
making. Norms for performance and practice use and the benefits of adopting Cl1 recommended best
practices are provided annually to support continuous improvement activities. Practices are now
categorized by project outcomes to assist in selecting those practices that support specific project goals. All
of thisisdelivered in alean and efficient benchmarking system described by one member company as a
“best buy” among benchmarking services.

This Summary Report provides an overview of the ClI Benchmarking and Metrics System.
Following some background and a descriptive discussion of the database, an abridged presentation of key
findingsis offered. Although there is much to summarize, the report would be lacking without some
discussion of evolving products. Since only a brief description of these products can be provided here, you
areinvited to visit the Benchmarking Web site at http://www.cii-benchmarking.org/ for a more in-depth
look at the system.

1.1 Benchmarking System Objectives

Objectives of the CIl Benchmarking and Metrics System have changed little despite the many
changes in implementation instituted during recent years. These objectivesinclude:

*  Provide the industry with a common set of metric definitions.

e Provide the industry with project performance norms.

* Measurethelevel of use of selected best practices.

e Quantify the value of implementing CllI recommended best practices.
*  Provide participating companiestools for self-analysis.
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» Facilitate the development and sharing of benchmarking knowledge within the construction
industry.

»  Provide acredible and member accessible database that is efficient in terms of resources
required for data submission, analysis, and the reporting of findings.

1.2 Benchmarking Scope

Cll benchmarking is very focused, providing program activities that do not duplicate the efforts of
other organizations. As such, the metrics utilized are high level and in many cases provide relative versus
absolute results. In other words, performance metrics such as cost growth are measured against early
estimates rather than against the “should cost” of a project. Other metrics, e.g. safety performance, use
industry standard rates as defined by the Occupational Safety and Health Administration (OSHA). Practice
use metrics are devel oped to strike a balance between the data required to accurately assess practice use and
the resource concerns of member companies in supplying the data.

A primary difference between Cl1 benchmarking and services provided by other organizationsisthe
type of analysis and feedback provided to individual companies. The intent of Cll benchmarking isto
provide companies with the tools to allow in-house self-analysis of project performance and the
identification of improvement opportunities. These toolsinclude: a set of well-defined performance
metrics, areport of performance and practice use norms for comparison purposes, and reports of general
analyses documenting practices that correlate with successful project performance. Confidential,
guantitative reports covering each metric are provided as feedback to participants; however, the scope of
ClI benchmarking does not include detailed, judgmental analyses of individual project or company
performance. It does, however, provide assessments suitable for identifying performance problems and the
critical link to implementation tools essential for addressing these problems. These tools are accessible to
the project team during execution of the project, while they can still influence the project’ s outcome.

1.3 Benchmarking System Participation

Participation is open to all interested member and non-member companies. Member companiesjoin
by sending a representative to a Cll Benchmarking Associates training session, where they receive training
on metric definitions, data collection procedures, interpretation of reports, and use of the Web-based tools.
Member companies may submit an unlimited number of projectsto the database each year. Member
companies can also participate in the annual Benchmarking User’s Forum and on the Benchmarking and
Metrics Committee, where they can contribute to program devel opment.

Non-member companies can aso participate in the Cll Benchmarking and Metrics System through
the Benchmarking Participants Program (BMPP). Non-member companies that join as Benchmarking
Participants may submit up to 10 projects per year and receive the same analytic tools and capabilities
described above. Benchmarking Participants participate in training, have accessto Cll’s on-line data
collection and reporting system, and receive copies of al published reports for a nominal fee of $5,000 per
year.
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Chapter 2 -- The Database

2.1 Database Description

Since the Cll Benchmarking Program operates in a continuous data collection mode viaits Web
site, the size of the database is constantly changing. At present, it consists of over 1,000 projects valued at
approximately $54.2 hillion in total installed costs. Thereisan amost even split between owner and
contractor submitted projects as shown in Figure 1. Appendix A provides alisting of companiesthat have
submitted projects to the database.

39

Owners 33

Contractors
555 482

Projects Projects

1037 Projects
$54.2 Billion

Figure 1 Database by Respondent Type

One of the more notable changes in the database is a trend towards more international projects.
Nearly one-quarter of all projectsin the database are now international — a significant change from recent
years. While amgjority of the international projects are from Europe, a considerable number are from the
Middle East, Asia, and South America. Figure 2 depicts the number of projects by geographic region.

The number of building projects in the database has increased notably; otherwise there have been
relatively minor changes in the overall makeup of project types submitted for analyses. Over 84 percent of
all projectsfall in the 15 categories of project type shown in Table 1. While the database remains largely
heavy industrial, adequate numbers of building and light industrial projects are now available to support a
reasonable amount of analyses in these areas.
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Figure 2 Project Location By Region

Table 1 Database by Project Type

Both Owner | Contractor

Type Number |Percent |Number [Number
Chemical Mfg. 241 23.2% 91 150
Oil Refining 160 15.4% 83 77
Pulp and Paper 67 6.5% 21 46
Electrical (Generating) 66 6.4% 42 24
Low-rise Office 44 4.2% 40 4
Metals Refining/Processing 38 3.7% 26 12
Oil Exploration/Production 34 3.3% 18 16
Natural Gas Processing 34 3.3% 16 18
Foods 34 3.3% 24 10
Consumer Products Mfg. 32 3.1% 12 20
Water/Wastewater 29 2.8% 22 7
Laboratory 29 2.8% 22 7
Environmental 25 2.4% 12 13
Pharmaceuticals Mfg. 22 2.1% 12 10
Highway 18 1.7% 0 18

A notable change in the database in recent years has been the relatively constant size of the
projects submitted for analysis. After consistent decreases in average project cost for both owners and
contractors, it appears that the trend has begun to level with small projects being dominant. The trend to
smaller projectsislikely to continue based on a decision to reduce the threshold for benchmarked projects.
Thistrend also yields the skewed distribution of cost categories reflected in Figure 4. The shift in project
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size has important implications for practice use as well as research initiatives undertaken by ClI. A
recently published CII project team initiative, “Small Projects Toolkit,” has found that small projects often
differ from larger proj ect?_.in that they “tend to be retrofit in nature and often are executed in live
manufacturing facilities.” = Consequently, the small project environment can have a direct impact on
performance and practice use. Since many small projects are executed in operating facilities, the small
project environment poses increased risks and hazards that may affect safety performance. Change
management istypically less formal and can make small projects especially susceptible to cost and
schedule overruns if changes in scope are not closely monitored. Asthe trend toward small projects
continues, changes in aggregate performance and practice use metrics may also become apparent.

Project Cost

$60 MM

$50 MM

$40 MM

$30 MM 1

Project Cost

$20 MM 1

$10 MM

$ MM
1992 1993 1994 1995 1996 1997 1998 1999 2000

—&— Contractor —=#— Owner

Note: Years indicate the mid-point of project execution; 2001 data will be included when analysis of
projects submitted during 2002 is complete.

Figure 3 Project Size by Year

L ClI Implementation Resource 161-2, “Small Projects Toolkit,” July 2001
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Figure 4 Database by Project Size and L ocation

Figure 5 mirrors the trend in Figure 3. While modernization projects submitted by owners are
larger in number relative to grass roots and add-on projects, the trend for modernization projectsin
particular appears to have stabilized. To the extent that the cost of modernization projects is smaller than
that of grass roots or add-ons thisis consistent with the trend shown in Figure 3. Whilethisis not the case
for contractors as shown in Figure 6, it does have an impact on owner metric values sensitive to project
nature and is a consideration in future analyses.

200
180 — ——————A—A
160
140
120
100 -

Number of Projects

04—
1987 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

—e— Add on —— Grass Roots Modernization

Figure 5 Owner Projectsby Nature
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Figure 6 Contractor Projects by Nature

2.2 Database Use

As the database has matured, its value to member companies has increased. Companies have
many tools available for self-assessment, and ClI has access to a continuously updated source of
information on practice use and value derived from best practices developed. Specific products of the
database include:

» Normsfor performance of cost, schedule, safety, changes, and rework. Construction
productivity metrics are expected in 2003.

* Normsfor practice use for pre-project planning, constructability, team building, safety,
change management, design/information technology, planning for start-up, and materials
management.

* Relative benefits of practice use.

»  Trendsfor performance and practice use.

* Normsfor phase costs and schedule metrics.

»  Datasupport for project (research) teams and implementation champions.

e Common metric definitions.

» Cost effective, quantitative data to support business decisions and continuous improvement
processes.

Metric definitions, project phase definitions,
and a glossary of terms can be found at:

http://www.cii-benchmarking.org/|

While other services are available to benchmark project performance, few if any, are built on the
depth of research that Cll can provide. Also, it isdoubtful that any can match the value provided by the Cl|
Benchmarking and Metrics System. The efficiency of data collection, the ability to input datawhen it is
most convenient to the project team, real-time feedback as data are submitted, and low costs of idg@euments
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companies to benchmark essentially al projects, not just those surpassing a cost threshold. Other benefits
reported by member companies include the training value afforded project teams for even the smallest of
projects, and the linksto CIl implementation and education tools for convenient access to proven products
that make a bottom-line difference.

2.3 Database Limitations

The number of heavy industrial and building projects provides adequate data for most analyses of
these industry groups. Relatively small sample sizes for the other industry groups limit the statistical
significance and the publication of many metric norms for these groups. With each year of data collection,
however, the increased representation of projects in the other industry groups should permit publication of
more of the metric norms. Thisis nhot to say that companies with projects in these groups cannot currently
benefit from participation in the ClI benchmarking effort; companies can still receive metric calculations
for internal benchmarking even if insufficient data are available for publication of some metric norms.

While performance and practice use metric norms are established by rather straightforward
descriptive statistics of reported data, correlations between practices and performance metrics, which serve
as the basis for establishing the value of best practices, are based on multiple regression models. These
models establish the value of best practices in terms of the practices currently being surveyed, and alimited
number of performance and environment variables. Two sources of error can limit the reliability of these
estimates. measurement error, largely due to constraints imposed by questionnaire length, and random
error, often caused by reporting error or data quality limitations. For this reason, caution should always be
used in predicting project performance based on practice use.

Another important consideration is the generalizability of the resulting statistics. The data
reported reflect the experiences of ClIl member companies only, not the entire construction industry.
Notwithstanding the fact that Cll1 membership is broad, conclusions should not be drawn for the entire
industry based on Cll member company results. A good example of thisis the safety performance of ClI
member companies compared to that of the entire construction industry. Comparisons with Occupational
Safety and Health Administration (OSHA) data show that CIl member companies outperform tEIe industry
in genera in reportable incidence rates, lost workday case incidence rates, and in fatality rates.

2.4 Data Confidentiality

ClI recognizes the importance of maintaining the confidentiality of data provided by participating
companies. Strict procedures have been implemented governing access and use of the data to ensure that
confidentiality is maintained:

»  Only designated ClI staff members who have signed confidentiality agreements can access data
submitted by benchmarking participants.

» If athird party isinvolved (e.g., project team, academic researcher, or other official), confidential
project identifying data are removed and only limited subsets of data are released to third parties
after they sign a confidentiality agreement.

« All dataand findings published represent aggregated results in away that precludes identification
of individual company or project performance.

*  Furthermore, aggregated data will be suppressed for publication purposes if the subset of the data
being analyzed contains fewer than 10 projects, or if fewer than 3 companies submitted the data, to
prohibit the identification of individual project or company performance.

2 CI1 2001 Safety Report, October 2001 Documents
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