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Chapter 1
I ntroduction

Project delivery systems have evolved over many years. The research community has
made several efforts to document quantitative differences between the three principal
project delivery systems used in the U.S. today. These systems include construction
management at risk, design-build, and design-bid-build. The Construction Industry Institute,
through Research Team 133, sponsored the first comprehensive, empirical comparison of

construction management at risk, design-build, and design-bid-build in the U.S.

The database of 351 projects developed in this study contained significant data and
lessons |learned, which were anal yzed to devel op project delivery lessonsfor owners. These
and the empirical comparison were integrated into aworking tool that an owner can use to
select a project delivery system. This guideline, based on specific project data, is highly

applicable to public and private sector ownersin the U.S. general building sector.

Purpose

This publication will guide an owner, planner, or stakeholder of a facility through a
project delivery selection process. The user should achievethreeresultsby using thisguide.
They are to:

1. Better understand the proven performance of each project delivery system and how
it can impact their business.

2. Be better able to select the system best suited for their particular facility goals.

3. Recognize project characteristics of highly successful projects and learn ways to
create these characteristics on their project, regardless of which project delivery
system is used.

Definition of a project delivery system

A project delivery system definestherel ationships, roles, and responsibilities of project
team members and the sequence of activitiesrequired to provide afacility. In many cases,
the owner of afacility will select a project delivery system and organize their design and

construction team accordingly. However, with the advent of several alternative project
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Chapter 1: Introduction

delivery systems, an owner might be uncertain about which project delivery system is best
suited for their particular facility goals. This implementation tool for selecting project

delivery systems was the logical next step.

What makes up the selection tool?

Thistool for selecting project delivery systemsis made up of asix-step guideline. This
document provides background on the development of the tool, and discusses the project
delivery selection process in detail. In particular, each step contained within the
implementation tool and glossary of terms can be found in the notebook. The notebook

should be used simultaneously with the tool when selecting a project delivery system.
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Chapter 2:

Using the Project Delivery System Selector

A six-step process guides the user through a structured decision making process en route

to the selection of a project delivery system. Figure 1 describes this process graphically.

'

Complete Step 1
Rank critical
project goals

Have you
identified critical
project goals?

Review Step 4
Critical Project
Delivery Success
Factors

Can you achieve

Select system from
average project
delivery system

performance table.

Step 3
Are you able to use
the prescribed
system?

critical success
factors?

Review Step 5

\ 4

A 4

Review Step 6

Suggested
Practices

b

Review Step 2
System Selector
Matrix

Did you
identify an
optimum system
for your
project?

Other Client
Considerations

 Implement delivery system
and suggested practices.

|« Fulfill responsibilities in

client considerations

Build Project

Figure 1. System Selector Flowchart
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Chapter 2: Using the Project Delivery System Selector

The steps outlined in the flowchart refer to the steps in the following sections. These

steps are:

1. Identify the critical project goals from the perspective of the facility owner.
This exercise directs the owners' attention to critical cost, schedule, and quality
performance areas. Based on the level of agreement with certain statements about
each of these areas, an owner can better focus on the critical aspects of a particular
job.

2. Review the System Selector Matrix. This directs the owner to select the project
delivery system, identified by research, to provide the best results based on
particular facility needs.

3. Examine the key questions for the client. This asks the owner to consider two
fundamental questions. First, are you authorized to use the optimum project
delivery system and second, if not, based on the constraints of your organization,
what system(s) can you use?

4. Examine the top five critical success factors found on projects using each
project delivery system. If the optimum system selected in Step 2 isdifferent from
the system required to be used by the owner in Step 3, the owner can identify the
differences between the systems and supplement the required system used with
some attributes of the optimum system.

5. Consider alternativesto use of optimum system. In an effort to help the owner
achieveeach critical project successfactor, regardlessof the system ultimately used,
Step 5 offersanumber of suggested practices for accommodating the many specific
constraints and challenges faced by a variety of public and private sector owners.

6. Review other client considerations to determine other items clients consider
when selecting a proj ect delivery system. Customize Step 6 into an historical log
by recording your own individual lessons and experiences from specific projects.
Historical referencesfrom past projectsinyour organization can greatly improvethe
education of othersfaced with similar challenges and will increase your chances of
learning from similar lessons.
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Chapter 2: Using the Project Delivery System Selector

Step 1 — Identify critical project goals

Identify your project and itstype. Usethefacility classification definitionsin Appendix
A toidentify your project type. Review Figure 2, Critical Project Goals, on the next page.
Read the statements about each of the nine performance metrics. Circle the number that best
shows the “Level of Importance” of the statements in each section. Level of importance
ranges from More Important (5) to Less Important (1). In the “ Score” column, add the two
scores from each section. Inthe*Rank” column, rank each of the nine sectionsin ascending
order. Scores reflect the relative importance of each performance metric. If two or more
metrics have the same score, rank them according to what you feel is most critical to the
specific project. The metric(s) with the highest score should be given the most consideration

when reviewing the System Selector Matrix in Step 2.

Step 2 — Review the system selector matrix

Use the system selector matrix to select your optimum project delivery system.

Figure 3, System Selector Matrix, illustrates the relationship between facility type,
delivery system, and each cost, schedule, and quality performance metric. The matrix

identifies specific areas where one project delivery system outperforms another.

Usethe System Selector Matrix to select the project delivery system proven to provide
the best results based on your particular facility needs. Using your critical metric(s)
identified in Step 1 and your facility type, identify the cell most critical to you and select
the theoretically optimum delivery system. A solid circle in this matrix indicates that a
significant difference does exist between the project delivery systems. Text then describes
that difference. For instance, inthelight industrial class, both design-build and construction
management at risk significantly out-perform design-bid-build in terms of construction
speed.
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Figure 2. Critical Project Goals

Name of project:

Type of facility:

Level of Importance
More

Less

Unit Cost

Final square foot cost is critical on this project.
The square foot cost is critical to owner’s profitability.

Construction speed

The duration of construction time is critical to you.
The schedule demands a short construction period.

Delivery speed

Your facility produces products that must get to market rapidly.
The duration of design and construction time is critical to you.

Cost Growth

Funding is limited to the contract costs and a small contingency.
The certainty of completion on budget is critical.

Schedule Growth

The certainty of completion on schedule is critical.
Your business obligations require occupying the facility on time.

Turnover quality

The facility startup process is critical to your business.
Your operation cannot tolerate impacts from many callbacks.

System quality

Performance of MEP systems are critical to your business.
Quality of the envelope and architecture is critical.

Process equipment quality

The performance of process equipment is critical to your business.
The layout of process equipment is critical to your business.
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Figure 3. System Selector Matrix

Metric Unit Construction Delivery Cost Schedule Turnover System Equipment
Facility Type Cost Speed Speed Growth Growth Quality Quality Quality
DB, CMR > DBB DB, CMR > DBB DB >DBB

Light industrial

Q

Q

Q

Multi-story dwelling

Q

Q

Q

Simple office

O

DB > DBB, CMR

CMR > DB, DBB

O

Complex office

DB >DBB

DB > DBB, CMR

DB > CMR, DBB

O[O0 |@

DB >CMR

Heavy industrial

Q

O @

Q

Q

Q

O|0|0|0|0

O|0|0|0|0O

High Technology DB >DBB DB >CMR DB, CMR > DBB DB >DBB
Legend
>or < Significant differences called out O No significant differences between systems . Significant differences
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Chapter 2: Using the Project Delivery System Selector

Certain cells in the System Selector Matrix compare one system to another but not
directly to the third. For instance, the construction speed of complex offices indicates that
design-build performs significantly faster than design-bid-build. There is not enough
significancetoreport the samedifference between design-build and construction management
at risk or between design-bid-build and construction management at risk.

A non-shaded circle indicates no significant difference between the systems. To
enhance the useful ness of the System Selector Matrix, the user should consult the Glossary
(Appendix B) and review each performance metric and its definition.

What if the system selector matrix does not specify a delivery system for a cell?

A further investigation of the System Selector Matrix suggests that unit cost and cost
growth are unaffected by the type of facility. The reason for this peculiarity is simply that
the type of facility alone does not explain the measured differences between the three
systems in the areas of unit cost and cost growth.

Table 1 indicates average differences between each project delivery system, regardless
of facility type, for thelisted performance metrics. Use thistable to understand the average
differences between each system and to select atheoretically optimum system if it was not
identified using the System Selector Matrix.

When considering the unit cost of alight industrial facility, the system selector matrix
does not specifically explain which system should be chosen as the theoretically optimum
system. In cases such asthis, use Table 1 to select the theoretical ly optimum system. Table
1indicatesthat on average, regardless of facility, in the area of unit cost, design-build isat
least four and a half percent less than construction management at risk and at least six
percent less than design-bid-build. Therefore, on average, an owner can expect these
differences on their particular project, whether they are building alight industrial plant or
acomplex office. Inthisexample, if themost important metric wasto reduce the project unit

cost, design-build would be the theoretically optimum project delivery system.
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Chapter 2: Using the Project Delivery System Selector

Table 1. Summary of Average Differences between Project Delivery Systems

Metric DB vs. CMRvs. DB vs. Level of

CMR DBB DBB Certainty
% % % %
Unit Cost 45 less 15less 6 less 99
Construction Speed 7.0 faster 6.0 faster 12 faster 89
Delivery Speed 23 faster 13 faster 33 faster 87
Cost Growth 13 less 7.8 greater 5.2 less 24
Schedule Growth 2.2 less 9.2 less 11 less 24

What about quality?

Quality is the least objective of all the performance metrics considered here. Thisis
because the quality questionsin the Cll research project were asked of clients after project
completion, where any number of factors could have affected the perception of quality
performance. Significant quality differencesdid exist, however, and quality resultshavethe
same degree of statistical confidence (95 percent) as do other principal metrics. In general,
the design-bid-build project delivery system offered the lowest quality; however the

differences between the systems in the research were small.

What isthe level of certainty?

The level of certainty is a statistical measure used to express the ability of a particular
regression model to explain differencesin each performance metric. The higher the level of
certainty, the more confident one can be about the results shown. Thelevel of certainty (R?
or the coefficient of determination) islisted inthefifth column of Table 1. Inthe case of unit
cost, the level of certainty indicates that we can explain 99 percent of the variation in unit
cost and isolate the effect of the project delivery system used on the project. Low valuesfor
cost and schedule growth indicate that we cannot explain factors affecting a significant

portion of cost and schedule growth variation.
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