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ABSTRACT
Large public and private facility owners are in constant need of small and routine
construction projects. In the past, these facility owners have hired and maintained
their own facility departments to do some of this work, but when projects become
too large or too complex it becomes more cost effective to use an outside
contractor. In addition, when facility owners take on these types of projects with
their own staff, routine maintenance and other job duties must take a back seat.
To deal with this problem, many facility owners are discovering the value of a
project delivery method developed by the U. S. Army in the 1980s specifically
designed to deal with these types of projects. While job-order-contracting has
been around since the 1980s, there has been very little research into the issues of
who 1s using this project delivery method and what their perceptions are with
respect to the issues that affect owner satisfaction. This research found that
owners using job-order-contracting are generally very satisfied with the results
being produced, especially when compared to the traditional design-bid-build
project delivery method. Owners generally cite the ability of this project delivery
method to meet the owner’s need for timely project delivery as the primary reason

for selecting this method.
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CHAPTER 1

INTRODUCTION

The traditional design-bid-build project delivery system has been the dominate
project delivery method for most of the 20™ century (AGC, 2004). In recent years this
dominance has been challenged by alternative project delivery methods such as design-
build and construction-management-at-risk as owners demand that the construction
industry to complete projects in less time. As a result of these market pressures, the
construction industry has seen a large increase in use of alternative project delivery
methods. For example, the Design Build Institute of America estimates that by the year
2010 the design-build project delivery method will replace the design-bid-build project
delivery system as the most widely used project delivery system in the U. S. (Gransberg,
Koch, & Molenaar, 2006).

To date, most research into the use of alternative project delivery methods has
focused on multi-million dollar projects and the use of design-build and construction-
management-at-risk. If multi-million dollar projects were the only types of construction
completed by the construction industry, then it could be concluded that current research
into design-build and construction-management-at-risk is on track. Unfortunately, the
facts indicate there is a significant segment of the construction industry that is focused on

small (under $1 million) and routine projects. For example, the Mohave Educational
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Services Cooperative (MESC) of Kingman, Arizona offers a job-order contract to the
members of its purchasing cooperative for small and routine construction projects. The
members utilize this service at their facilities throughout the state of Arizona, including
the metropolitan areas of Phoenix and Tucson. In 2005, MESC reported that its members
had completed 324 job orders at a cost of $21.8 million, or about $67,000 per job-order
(Peeler & Aller, 2005). Furthermore, in the first four years of the MESC job-order-
contracting program, usage of the job-order-contracting services grew steadily from $2.3
million in 2002 to $21.8 million in 2005. In addition to the job-order-contracting
experiences in Arizona, public agencies such as the Chicago School District in Illinois,
the City of Miami, Florida, and the Spring Branch School District in Texas have recorded
tﬁe successful implementation of job-order contracts within their jurisdictions.

While the utilization of job-order-contracting appears to be on the rise throughout
the United States, there appears to be a noticeable lack of relevant research on this form
of alternative project delivery. Some basic questions need to be addressed: Who is using
job-order-contracting and why are they using it? What are the common characteristics, of
the job-order-contracting users and what are their opinions on job-order-contracting with
respect to 1ts influence on the elements that contribute to owner satisfaction? The

_ purpose of this research proposal is to begin answering these questions and to add to the
body of knowledge associated with the use of job-order-contracting as a project delivery

method.
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Background

Job-order-contracting was originally conceived by the U. S. Army in the early
1980’s in order to meet the ever-demanding need for small and routine
maintenance/construction projects at their facilities in Europe (Williams, 1994). Senior
engineering officers at the Strategic Headquarters Allied Powers Europe (SHAPE) were
of the opinion that the conventional design-bid-build project delivery system was
cumbersome, time consuming, and not keeping up with the demand for these types of
projects. In addition, the existing project delivery system provided little or no incentive
for contractors to contribute knowledge and expertise beyond what was minimally
required by the contract. What the Army desired was a project delivery system that was
responsive to the Army’s need for qﬁality construction services provided in a timely
manner.

Recognizing this problem, Colonel Harry Mellon at SHAPE challenged his staff
to develop a project delivery system that would meet the needs of the Army (Williams,
1994). This new system would need to satisfy the Army’s requirements for a wide

- variety of small and routine projects. Furthermore, Colonel Melon and his staff desired a
project delivery system that provided an incentive to contractors to provide quality work
without expensive government oversight. The result of this challenge was a new project
delivery system that tied contractors into long-term contracts with the government.

These contractors became experts and specialists in small and routine projects that
customers required. In addition, this new project delivery method provided incentives to
contractors to provide higher levels of customer service, since their future work under the

job-order contract was dependent on the owner’s satisfaction with the previous work
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completed by the contractor. This new project delivery system has evolved into what is
now known as job-order-contracting (JOC).

Since the time of its inception in the early 1980°s, JOC has spread to private
enterprise and other branches of government, including state and local agencies. In
general, almost any type of facility owner with extensive capital assets is likely to find
JOC appealing. It is a project delivery system specifically designed to meet the needs of

large facility owners, such as federal, state, and local agencies.

Description

Job-order-contracting is a type of indefinite delivery/indefinite quantity (IDIQ)
project delivery system (Aller, 2005). Under this system, the owner coﬁtracts with a
provider (the job-order contractor) for a broad scope of work over an extended period of
time (typically 3 to 4 years), and there are generally provisions to extend the contract
time if the owner continues to be satisfied with the contractor’s performance.

Under this type of project delivery, when an individual project need is identified
by the owner, the contractor is notified and requested to provide a job-order proposal
(Aller, 2005). The contractor, following the receipt of the proposal, will typically meet
separately with the owner and its own subcontractors to refine the scope of work. When
a scope of work 1s agreed upon, the contractor will prepare and submit a cost proposal for
the job-order. If the owner agrees with the contractor’s proposal, the work can begin
almost as soon as the owner can issue a purchase order. On the other hand, if the owner
does not agree to the contractor’s proposal, the owner and contractor can negotiate until

an acceptable cost is reached. In the event that the owner and contractor are unable to
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agree on scope and cost, the owner is generally free to procure the work through other
means. Since contractor profit is tied to the volume of work completed, the contractor
has a strong incentive to provide higher levels of customer service than would be
expected 1in a traditional hard-bid environment.

The most notable features of JOC that distinguish it from other project delivery
methods are: 1) It is an IDIQ type of contract; 2) It uses a unit price book for the pricing

of work performed under the contract.

Indefinite delivery — indefinite quantity:

Job-order-contracting is a type of IDIQ contract. In general terms, this means that
at the time when the contract is agreed upon between the owner and the contractor, there
1s no certainty with respect to what projects will be completed, and there is no certainty
with respect to the volume of work that will be required. What the owner and contractor
do know is that historically there has been a need for a certain volume of work within a
general scope. Employing this information, the job-order contract is written for a very
broad scope of small and routine types of project activities and an overall budget is
established for the life of the contract. As the project needs become apparent, the owner
will issue job-orders to the contractor within the general scope and budget of the contract.
Other types of project delivery methods, including design-bid-build, design-build, and
construction-management-at-risk, will have a well-defined scope of work and a budget
for that scope at the time the contract is signed. The job-order contract on the other hand,

allows owners and contractors to negotiate as the actual project needs begin to unfold.
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Unit price book:

Under the original concept of JOC, the bulk of the pricing (90% or more) is based
upon cost from a unit price book. The unit price book contains the unit costs for a wide
variety of typical and routine construction activities that the owner may request within
the general scope of the contract. While a typical unit price book may contain prices for
40,000 or more typical activities, there are situations where an owner may request work
not specifically addressed by the unit price book. In these situations, the contractor may
either use a price from a similar or related activity, or the contractor may go outside of
the unit price book and use a bid from a subcontractor. In either case, a coefficient is
applied to the costs developed for the proposed work. The majority of JOCs have a
number of coefficients for a variety of situations such as one for unit price book activities
completed during normal working hours and one for activities completed outside normal
working hours. As such, a typical job-order contract will contain a separate coefficient
for pricing developed as the result of a subcontractor bid (for activities not found in the
unit price book). The coefficients will modify the unit price book and sub-bid totals to
create the job-order proposal amount. This amount covers all of the contractor’s costs to
complete the work and to make a profit on the job-order.

In many respects, JOC is very similar to other project delivery methods. Source
selection can be accomplished through a request for proposal (RFP) process or through
an invitation for bids (IFB), where the unit price book coefficients serve as the cost
components of the proposal or bid. With regard to actual construction, the activities are
completed using conventional means and methods which are indistinguishable from the

means and methods of other project delivery methods. Thus while there are significant
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differences in the procurement and pricing of the work using JOC, the actual work is

performed in the manner as found in other project delivery methods.

General Statement of the Problem

While the proponents of JOC are convinced of its benefits as a project delivery
method, overall there is a general lack of comprehensive research to support their claims.
As a consequence, an owner seeking to use job-order-contracting must either rely on the
claims of the JOC proponents, or they must conduct their own study. A statistical study
of the perceived benefits of JOC is clearly needed. For example, how does the use of
job-order-contracting influence factors important to the owner, such as project costs,
schedule, quality, safety, claims, and owner satisfaction? Currently, the answers to these

questions are not available from unbiased sources.

Statement of Purpose
The purpose of this research is to collect and analyze data on the general
characteristics of JOC users. In addition, the research will investigate the perceived
influence of JOC on construction costs, timeliness of construction activities, quality,

safety, claims and overall owner satisfaction.

Statement of Need
There 1s very little information on the general characteristics of the users of job-
order-contracting. By collecting and analyzing this information, potential users of this

project delivery method will have a better understanding of the relationship between the
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general characteristics of job-order-contracting users and overall owner satisfaction. The
information can be employed by potential users of job-order-contracting to determine if
this project delivery method may be appropriate and applicable to their needs.

There are a multitude of project delivery methods available to the facility owner
faced with the decision as to what project delivery method to use for a particular project.
In the past, the decision as to what project delivery method to use for a particular project
was guided primarily on the basis of past practices. In recent years, owners, contractors,
and others have discovered that the project delivery method selected for a particular
project has profound influence on owner satisfaction. Owners need and want more
information on how the selection of the project delivery method will influence their
satisfactio;l with the process. This study is designed to add to the body of knowledge that
owners and contractors can utilize when making decisions as to what project delivery
method is most appropriate for a specific type of project.

In 1976, Boyd Paulson first published the “level-of-influence” concept (Barrie &
Paulson, 1992). In his study entitled “Designing to Reduce Construction Costs,” Paulson
concluded that it was much less expensive to make changes early rather than later in the
project process (Figure 1). Paulson concluded that the ability to effectively influence a
project was greatest at the beginning of a project rather than in the later stages of the

project.
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Figure 1. Cost versus level of influence (Barrie & Paulson, 1992)

According to Beard, Loulakis, and Wundram (2001), the steps that an owner will
typically go through in acquiring a new facility are shown in Figure 2. If Paulson’s level
of influence concept is applied to the Beard, Loulakis, and Wundram acquisition process,
it can be observed that the owner’s greateét level of influence over this process occurs
early in the project. Since the selection of a project delivery method is one of the earliest
decisions in a project, this decision has a highly significant influence on the success of
the project. Facility owners need the type of information this study will provide to assist

in determining the most appropriate project delivery method available for a specific type

of project.
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Question 1

Questions of the Study

What are the characteristics of the typical JOC user with respect to experience,

location, type of organization, pricing methodology, and reasons for using job-order-

contracting?
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Question 2
What is the most likely alternative to JOC as a project delivery method for the

owner currently using job-order-contracting?

Question 3
Are owner perceptions with respect to construction costs, timeliness of
construction, quality, safety, claims and owner satisfaction affected by the project

delivery method selected for a project?

Limitations

This study may be limited by its ability to identify and inspire a response from a
representative sample of JOC users. The study will be conducted through the delivery
and collection of responses to an Internet survey instrument. An invitation to participate
in this survey will be delivered to a list of clients provided by the Center for Job Order
Contracting Excellence (CJE). The invitation will be delivered via e-mail and will
contain a written request by the researcher to participate in the survey. A unique URL
link embedded in the e-mail message will be implemented to take the potential
respondent to the website where the questions will be delivered. With the high levels of
spam e-mails that proliferate the Internet and the fear of e-mail delivered viruses, it is
anticipatéd that many of the invitations will not be opened.

Another limitation of this study is the mailing list provided ‘by CJE. While this
list contains the e-mail addresses of owners, design professionals, and others most likely

to be users of JOC, it is recognized that a membership in CJE is not a prerequisite for the
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use of this type of project delivery method. Thus, there is a segment of the larger
population that this survey will not reach. It is assumed that the list of users provided by
the CJE 1s significant and representative of the population of all JOC users. A further

discussion of the population and sample is provided in the Methodology section.

Delimitations
The ability of a public owner to utilize one type of project delivery method versus
another may not always be a matter of preference, but in some instances will be a matter
of legal mandate. This study does not address this issue. Only those respondents that

indicate they are currently using or have used JOC will be included in this study.

Definition of Terms
Alternative project delivery method (APDM)
Any project delivery method other than the traditional design-bid-build method
also known as low-bid or hard-bid. Design-bid, construction-management-at-risk, and

job-order-contracting are all considered types of alternative project delivery methods.

Construction-management-at-risk (CMAR)

This is a project delivery method in which the owner has separate contracts with
both a designer and a construction manager (CM). The CM will typically collaborate
with the designer during the design process by providing value engiﬁeering and a review
of constructability. During the construction phase of the project, the CM will manage the

subcontractors and provide a guarantee to the owner on the project cost and schedule.
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This project delivery method is also known as construction-manager-at-risk and -

referenced by the acronyms CM/GC, GC/CM, CMc.

Design-bid-build (DBB)

This 1s the traditional project delivery method which is the most commonly
utilized in the United States. It is characterized by the owner contracting for the design
prior to creating a separate contract for the construction. This method is sometimes

referred to as low-bid or hard-bid.

Design-build (DB)

This 1s a project delivery method in which the owner contracts with one entity for
both the design and construction of a project. Under this form of project delivery, the
design 1s not required to be 100% complete prior to beginning construction. As such, the
schedule is typically shorter than if the same project were completed as a design-bid-

build project.

Job-order-contracting (JOC)

This is a project delivery method in which the owner contracts with a single entity
for both design and construction of an undetermined amount of work over an extended
period of time (typically three to four years). The design work is limited to a minimum
level necessary to assure a basic understanding of the project requirements and what is
required to meet code requirements. This project delivery method is a type of indefinite

delivery/indefinite quantity contract and is often referred to as delivery-order-contracting
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(DOC), work-order-contracting (WOC), and simplified-acquisition-of-base-engineering-

requirements (SABER).

Most-likely-alternative (MLA)

The most likely alternative will be defined as the project delivery method that
each owner would most likely utilize in the event that JOC was not being employed. For
this study, the most-likely-alternatives will include design-bid-build, design-build,
construction-management-at-risk, owner-managed-construction using in-house personnel,

and other project delivery methods as indicated by the respondents.

Owner satisfaction

Owner satisfaction is a measure of the level of contentment with the finished
product and the process used to deliver the finished product. In the construction industry,
owner satisfaction is generally considered to be composed of, or closely related to,

satisfaction with project cost, schedule, quality, safety, and freedom from disputes.

Project delivery method (PDM)
The process used to procure, organize, and complete a construction project. The
project delivery method includes how the project will be organized, and how the

responsibilities for design and construction will be allocated.
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Assumptions

The primary analysis tools utilized for this study were non-parametric statistical
techniques, primarily chi-square. The assumptions required for the use of these
techniques are: 1) the sample is random, and 2) the observations are independent.

E-mail invitations were sent to approximately 7,600 users of job-order-contracting
with the list of recipients coming from the members of the CJE. Each recipient was
provided a unique URL address with which to participate in the survey. Once a
participant used the URL to access the survey, the URL was disabled and blocked from
further use. Thus each recipient was only allowed one opportunity to participate in the
survey, generally assuring that the observations were independent.

Participation in this study was voluntary and thc;re were no incentives other than
an invitation e-mail to encourage participation in this survey. Thus, the participants were
self-selected within the pool of the 7,600 users invited to participate. While this does not
assure a random sample, for the purposes of this study the author is assuming a random

sample.

Statement of Hypotheses
Null Hypothesis 1
The users of JOC will indicate there is a no one, or more, most likely alternative project
delivery method to job-order-contracting. Hyl: Ppgg = Ppg = PcMmar
Alternate Hypothesis 1
The users of JOC will indicate there is one, or more, most likely alternative project

delivery methods to job-order-contracting. Hal: Not Hyl
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Null Hypothesis 2

Opinions with respect to the cost of project design being higher, the same, or lower than
the design cost for the most likely alternative project delivery method are not
significantly influenced by the specific MLA used in the comparison. Hy2: Pppg = Ppg =
Pcmar

Alternative Hypothesis 2

Opinions with respect to the cost of project design being higher, the same, or lower than
the design cost for the most likely alternative project delivery method are significantly
influenced by the specific MLA used in the comparison. H2: Not Hy2

Null Hypothesis 3

Opinions with respect to the cost of contractor procurement being higher, the same, or
lower than the procurement cost for the most likely alternative project delivery method
are not significantly influenced by the specific MLA used in the comparison. Hy3: Pppp =
Ppp = Pcmar

Alternative Hypothesis 3

Opinions with respect to the cost of contractor procurement being higher, the same, or
lower than the procurement cost for the most likely alternative project delivery method
are significantly influenced by the specific MLA used in the comparison. Hx3: Not Hy3
Null Hypothesis 4

Opinions with respect to the cost of construction being higher, the same, or lower than
the construction cost for the most likely alternative project delivery method are not
significantly influenced by the specific MLA used in the comparison. Hy4: Pppg = Ppp =

PCMAR
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Alternative Hypothesis 4

Opinions with respect to the cost of construction being higher, the same, or lower than
the construction cost for the most likely alternative project delivery method are
significantly influenced by the specific MLA used in the comparison. Ha4: Not Hy4
Null Hypothesis 5

Opinions with respect to the cost of change orders being higher, the same, or lower than
the change order cost for the most likely alternative project delivery method are not
significantly influenced by the specific MLA used in the comparison. Hy5: Ppgg = Ppp =
Pcmar

Alternative Hypothesis 5

Opinions with respect to the cost of change orders being higher, the same, or lower than
the change order cost for the most likely alternative project delivery method are
significantly influenced by the specific MLA used in the comparison. Ha5: Not HyS
Null Hypothesis 6

Opinions with respect to the cost of project administration being higher, the same, or
lower than the project administration cost for the most likely alternative project delivery
method are not significantly influenced by the specific MLA used in the comparison.
Ho6: Ppe = Ppe = Pcmar

Alternative Hypothesis 6

Opinions with respect to the cost of project administration being higher, the same, or
lower than the project administration cost for the most likely alternative project delivery
method are significantly influenced by the specific MLA used in the comparison. Hx6:

Not H06
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Null Hypothesis 7

Opinions with respect to the cost of claims being higher, the same, or lower than the
claims cost for the most likely alternative project delivery method are not significantly
influenced by the specific MLA used in the comparison. Hy7: Ppgg = Pps = PcMar
Alternative Hypothesis 7

Opinions with respect to the cost of claims being higher, the same, or lower than the
claims cost for the most likely alternative project delivery method are significantly
influenced by the specific MLA used in the comparison. Ho7: Not Hy7

Null Hypothesis 8

Opinions with respect to the time required to initiate the work being longer, the same, or
shorter than the time required for the most likely alternative project delivery method are
not significantly influenced by the specific MLA used in the comparison. Hy8: Ppgg =
Ppp = Pcmar

Alternative Hypothesis 8

Opinions with respect to the time required to initiate the work being longer, the same, or
shorter than the time required for the most likely alternative project delivery method are
significantly influenced by the specific MLA used in the comparison. H58: Not H,8
Null Hypothesis 9

Opinions with respect to the time required to complete the design being longer, the same,
or shorter than the time required for the most likely alternative project delivery method
are not significantly influenced by the specific MLA used in the comparison. Hy9: Ppgg =

Ppg = Pcmar
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Alternative Hypothesis 9

Opinions with respect to the time required to complete the design being longer, the same,
or shorter than the time required for the most likely alternative project delivery method
are significantly influenced by the specific MLA used in the comparison. H,9: Not Hy9
Null Hypothesis 10

Opinions with respect to the time required to construct the project being longer, the same,
or shorter than the time required for the most likely alternative project delivery method
are not significantly influenced by the specific MLA used in the comparison. Hy10: Ppgp
= Ppp = Pcmar

Alternative Hypothesis 10

Opinions with respect to the time required to construct the project being longer, the same,
or shorter than the time required for the most likely alternative project delivery method
are significantly influenced by the specific MLA used in the comparison. H510: Not
Hpl0

Null Hypothesis 11

Opinions with respect to the time required to closeout the project being longer, the same,
or shorter than the time required for the most likely alternative project delivery method
are not significantly influenced by the specific MLA used in the comparison. Hyl1: Ppgp
= Ppp = Pcmar

Alternative Hypothesis 11

Opinions with respect to the time required to closeout the project being longer, the same,

or shorter than the time required for the most likely alternative project delivery method

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



20

are significantly influenced by the specific MLA used in the comparison. Hx11: Not
Hyl1

Null Hypothesis 12

Opinions with respect to the ease of using JOC being easier, the same, or not as easy as
using the most likely alternative project delivery method are not significantly influenced
by the specific MLA used in the comparison. Hyl2: Pppg = Pps = Pcmar

Alternative Hypothesis 12

Opinions with respect to the ease of using JOC being easier, the same, or not as easy as
using the most likely alternative project delivery method are significantly influenced by
the specific MLA used in the comparison. Hx12: Not Hy12

Null Hypothesis 13 |

Opinions with respect to the quality of work being better, the same, or worse than the
quality for the most likely alternative project delivery method are not significantly
influenced by the specific MLA used in the comparison. Hyl13: Ppgg = Pps = PcMmar
Alternative Hypothesis 13

Opinions with respect to the quality of work being better, the same, or worse than the
quality for the most likely alternative project delivery method are significantly influenced
by the specific MLA used in the comparison. Hx13: Not Hyl3

Null Hypothesis 14

Opinions with respect to 'worker safety being better, the same, or worse than the safety
for the most likely alternative project delivery method are not significantly influenced by

the specific MLA used in the comparison. Hyl4: Ppgg = Ppg = Pcmar
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Alternative Hypothesis 14

Opinions with respect to worker safety being better, the same, or worse than the safety
for the most likely alternative project delivery method are significantly influenced by the
specific MLA used in the comparison. Hx14: Not Hyl4

Null Hypothesis 15

Opinions with respect to the number of warranty issues being higher, the same, or lower
than the number for the most likely alternative project delivery method are not
significantly influenced by the specific MLA used in the comparison. Hyl5: Ppgg = Ppp
= Pcmar

Alternative Hypothesis 15

Opinions with respect to the number of warranty issues being hi.gher, the same, or lower
than the number for the most likely alternative project delivery method are significantly
influenced by the specific MLA used in the comparison. Hy15: Not Hyl5

Null Hypothesis 16

Opinions with respect to the number of accidents being higher, the same, or lower than
the number for the most likely alternative project delivery method are not significantly
influenced by the specific MLA used in the comparison. Hy16: Pppp = Ppp = Pcmar
Alternative Hypothesis 16

Opinions with respect to the number of accidents being higher, the same, or lower than
the number for the most likely alternative project delivery nmiethod are significantly
influenced by the specific MLA used in the comparison. H516: Not Hy16

Null Hypothesis 17
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Opinions with respect to the number of claims being higher, the same, or lower than the
number for the most likely alternative project delivery method are not significantly
influenced by the specific MLA used in the comparison. Hyl17: Ppgs = Pps = Pcmar
Alternative Hypothesis 17

Opinions with respect to the number of claims being higher, the same, or lower than the
number for the most likely alternative project delivery method are significantly
influenced by the specific MLA used in the comparison. H217: Not Hy17

Null Hypothesis 18

Opinions with respect to the overall level of owner satisfaction being higher, the same, or
lower than the level for the most likely alternative project delivery method are not
significantly influenced by the specific MLLA used in the comparison. Hy18: Ppgg = Pps
= Pcmar

Alternative Hypothesis 18

Opinions with respect to the overall level of owner satisfaction being higher, the same, or
lower than the level for the most likely alternative project delivery method are

significantly influenced by the specific MLA used in the comparison. H518: Not Hy18
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CHAPTER 2

REVIEW OF LITERATURE

Project Delivery Methods in Construction

During the past two decades, there has been a marked increase in the number and
variety of project delivery methods utilized to procure the design and construction
services for facilities and infrastructure. Despite this increase in the number and variety
of project delivery methods, the construction industry appears to have no clear definition
and understanding of what a project delivery method entails. Prior to embarking on a
study one project delivery method versus another, it is important to have a firm concept
of what the term “project delivery method” means as applied to the construction industry.
The 1itial purpose of this literature review 1s to explore what a project delivery method is

and how the term 1s used within the construction industry.

Current Definitions
According to the Associated General Contractors of America (AGC), a project
delivery method is “the comprehensive process of assigning the contractual
responsibilities for designing and constructing a project” (AGC, 2004). Looking at the
major components of this definition it can be seen that the AGC considers a project

delivery method: 1) A comprehensive process; 2) Has the purpose of assigning
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contractual responsibility; 3) Has a scope of work limited to the design and construction
of a project.

In elaborating on this definition, the AGC acknowledges that the attempt with this
definition to limit the number of project delivery methods to the three most common
methods (AGC, 2004): 1) Design-Bid-Build (DBB); 2) CM-At-Risk (CMAR); 3) Design-
Build (DB)

Following the AGC’s definition, project delivery methods can be categorized in
accordance with the characteristics (AGC, 2004): 1) what is the basis of contractor
selection? (price, qualifications, or a combination of both); 2) are the design and

construction under separate contracts? The result of this categorizing can be seen in

Table 1.

Table 1.

AGC Matrix of Project Delivery Method Characteristics

Owner has separate Owner one contract with an
Basis of Contractor contracts with both the entity that provides both the
Selection designer and the builder design and construction
Low Bid selection Design-bid-build Design-build (low bid
selection)
Best Value selection CM-at-risk (best value Desngn-buﬂd.(best value
selection) selection)
Qualifications based CM-at-risk (qualifications  Design-build (qualifications
selection selection) selection)

The AGC acknowledge the existence of other project delivery methods, but
categorizes these other methods as “hybrids” of the three primary project delivery
methods. The AGC makes no attempt to classify or expand on their definition of a

hybrid project delivery method.
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In contrast to this, Charles Thomsen, FAIA (2006), defines a project delivery
process as “the sequence of defining responsibility, scope, and compensation.” Thomsen
states that owners should select a project delivery method on the basis of the following:
1) relationship with the contractor ranging from one, where the contractor acts in a
fiduciary capacity (provider of a service) to one, where the contractor is acting as a
vendor (provider of a product); 2) terms of payment that range from a cost-plus
arrangement (time and materials) to a lump-sum arrangement (fixed price); 3) number of
contracts held by the owner from one or a few contracts (i.e. design-build), to several
contracts where the owner is doing direct procurement of the work; 4) selection criteria
that range from purely qualifications based selection to price based selection (i.e. low
bidj.

- Examining this definition, it can be seen that a project delivery method includes:
1) it is a sequence or a process; 2) it has a purpose of defining responsibility, scope, and
compensation; 3) provides no limitation with respect to the scope of services such as only
design or only construction.

Examining one additional definition, Sanvido and Konchar (1998) define a
project delivery system as “the relationships, roles, and responsibilities of parties and the
sequence of activities required to provide a facility.” This definition of a project delivery
system is predicated on: 1) the relationships, roles, and responsibilities and the sequence
‘of activities; 2) has the purpose of establishing the relationships, roles and responsibilities
of the parties; 3) limits the scope to the activities required to provide a facility.

In comparing these definitions it can be observed that all three definitions agree

that a project delivery method is a process, or sequence. In addition, all three definitions

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



26

agree that one of the purposes of a project delivery method is to assign, or define
responsibility. In contrast to their similarities, the most notable difference between these
definitions is the scope of work. The AGC has the narrowest scope limiting their
definition to only design and construction, while Sanvido and Konchar open up the scope
to include all “activities” required to provide a facility. Presumably, the Sanvido and
Konchar definition could be interpreted in a manner so as to include the procurement of
property, financing, operation, and maintenance into the scope of services required to
provide a facility.

To gain some perspective on how the construction industry arrived at this point in
time where there are a variety of project delivery methods it might be helpful to look at a

brief history of project delivery methods and their evolution.

Background

Prior to the twentieth century in the United States, design and construction (i.e.
the design-build project delivery method) was a typical form of integrated services
provided by construction contractors (Schexnayder & Mayo, 2004). Though there were
firms that specialized exclusively in design, or exclusively in construction, prior to this
period, many ordinary construction projects were completed by master builders who
provided both the design and the construction. An example of this would be the
accomplishments of John A. Roebling in the mid 1800’s. Roebling was trained as a civil
engineer in Prussia, but gained notoriety for his design and construction expertise with
suspension bridges (Gibbon, 2006).

In the mid to late 1800’s, the practices of design and construction began to
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become more specialized as technological advances began to allow for more complicated
constructed facilities/structures (Thomsen, 2006). This evolution resulted in the
separation the two primary project delivery responsibilities; design and construction.
Architects and engineers became the design professionals, while construction contractors
became the constructors. As an indication of this separation, the American Society of
Civil Engineers and Architects (which evolved into the American Society of Civil
Engineers) was founded in 1852 to “promote the professional status of civil engineers
and architects” (ASCE, 2002). Following this, in 1918 the Associated General
Contractors of America (AGC) was founded to promote the interest of the construction
industry (AGC, 2007). Thus, an era of specialization was ushered in with the
incorporation of advocacy groups that represented the specialized interesté of the
designer professionals and of professional constructors.

This separation of the design and construction services continued to gain
momentum in the early 1900’s when one of the largest purchasers of construction
services (the federal government) began requiring the use a qualification based selection
for the procurement of architectural and engineering services (ASCE, 2002). In contrast
to this, most government agencies were required to procure construction service on the
basis of low bid. Thus, while design was viewed as a service where professional
qualifications of the designers providing the service were more important than cost of the
service, construction services were relegated to a type of commodity. "In other words, the
product of one contractor would be the same as the product of another provided they both
follow the design precisely.

This evolutionary process had the affect of institutionalizing the design-bid-build
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(DBB) project delivery method. DBB is a linear sequence during which the purchaser of
construction service (often known as the owner) procures the A/E (architect/engineer)
design services separate from the procurement of the construction services. One of the
common frustrations with the use of the DBB method is that the design must be fully
completed prior to the procurement of the construction services. This is due primarily to
the fact that the procurement of construction services is typically based upon a hard bid
price and a firm fixed price cannot be determined without a full and complete set of plans
and specifications.

In the later twentieth century, owners began to recognize that the overall design
and construction time could be reduced if there were some overlap of the design and
construction. In other words, the selection of interior finishes had very little to do with
the sitework and foundations once the configuration and layout of the facility were
established. Thus market pressures came to bear on the design and construction
professions to accelerate the process by integrating the activities of design and
construction.

Another perceived problem with DBB is the owner’s misconception that the bid
price is the final price. A/E plans and specifications are rarely, if ever, perfect and the
contractor’s interpretation of the plans and specs rarely, if ever, match the intentions of
the designer. As a result, it is typical in the construction process that there will be
changes and change orders. This often has the untended consequence of placing a stress
on the business relationships between the owner, design professional, and the contractor
as unexpected costs are realized during the construction process.

To address the shortcomings of the DBB project delivery method, many owners
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began to experiment with alternative project delivery methods. These methods were
generally designed to accelerate the work by integrating the design and construction
processes and to provide incentive to the construction professionals to contribute their
expertise early in the design process. The result of these experiments are many of the
alternative project delivery methods that are currently in use today including: design-

build, construction management-at-risk, and job-order-contracting.

A Variety of Project Delivery Methods
As the twentieth century came to a close, a wide variety of project delivery
methods had appeared. Many of these methods were developed to address the
weaknesses of the DBB method and provided incentives to the contracting parties to meet
and/or exceed the goals of completing the construction on-time, within budget, with the
quality specified.
While there is any number of project delivery methods available to the owner, the

following are the general characteristics of several of the more popular methods:

Design-Bid-Build also known as hard bid or the low bid method

This is still considered the traditional project delivery method for design and
construction where the design precedes the construction and the contracts provides either
a lump sum or unit price bid to obtain the work. Typically, the lowest responsible and
responsive bidder wins the contract to perform the construction. Because the quality,
price, and completion date of the contract are all established by the contract requirements,

 there is little incentive to the contractor to provide any expertise beyond what is
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minimally required to obtain and complete the project within the minimal requirements of

the contract.

Design-Build (DB)

The design-build method is a reintroduction of the master builder concept where
the owner contracts with a single entity (i.e. the design-builder) to provide the integrated
design and construction services for a project. This method has the advantage that the
construction can actually begin prior to the completion of the design which typically
shortens the overall project time. In addition, because the design-builder is providing
integrated services, the owner can take advantage of the contractor’s expertise during the
design phase of the project and the design professional’s expertise during the construction

phase.

Construction-Management-at-Risk (CMAR)

Using this method the owner contracts separately with both a designer and a
construction manager. The construction manager is brought into the design process early
to provide cost and constructability input on the design. During the construction phase,
the construction manager will assist the owner in finding and managing the activities of
the subcontractors brought in to perform the work. The CMAR project delivery method
typically uses an open book accounting process, so the owner can see how their money is

being spent.
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Design-Build-Operate (DBO), Design-Build-Operate-Maintain (DBOM), and Build-
Operate-Transfer (BOT).

This 1s a family of project delivery methods that extends the owner-contractor
relationship beyond just design and construction. In certain circumstances, the contractor
can also provide operating services, maintenance services, and financing to assist the
owner in meeting their needs. An example of this would be a municipality that needs a
new waste water treatment facility to meet a growing demand, but does not have the
financial capital and/or expertise to build and operate this type of facility. In this case a
contractor with the right knowledge, financing, and expertise can assist the owner in

meeting these extended needs.

Job-Order-Contracting (JOC)

This is a type of indefinite delivery, indefinite quantity contract (IDIQ) where the
owner contracts with a contractor for an unspecified quantity of work within a specified
scope of work. Typically, the work is relatively small and routine and may include some
incidental design services. This project delivery method is primarily intended for facility
owners who regularly have a need for these types of construction services. These
services generally exceed the capabilities and/or the expertise of their internal
maintenance staff to complete the work in a timely manner, but are not so large as to
justify the relatively high cost of procurement in comparison to the cost of construction.
An example of this might be the installation of one or two street lights to improve

security at a facility. The cost and time required to procure this type of a project under a
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DBB project delivery method would probably exceed or nearly exceed the cost and time
required to complete the work. Under a JOC arrangement, a work order can be issued to
perform this work once the pricing worked out, thus eliminating long and drawn out
procurement process for a relatively small and routine type of project.

In addition to the basic project delivery methods previously outlined, there are
variations in the procurement practices (selection criteria) that are utilized to obtain these
services (Trauner, 2007). As an example, of this an A + B procurement method could be
used with a traditional design-bid-build project delivery method. Here the contractor not
only bids the cost of the work, but there is a cost factor (the “B” component) associated
with the time required to complete the work. The winning bidders for these types of
contracts are based upon a combination of pricc;, and time. Other procurement practices
include (Trauner, 2007): 1) Lump sum bidding; 2) Reverse auction; 3) Bid averaging; 4)
A +B;5) A+ B+ C (cost + time + some other factor); 6) Alternate design; 7) Alternate

bid; 8) Additive alternates; 9) Best value.

Common Threads
When the existing definitions of “project delivery method” are reviewed, the
history of how these methods came to exist, and the characteristics of several of the more
common project delivery methods in use today, it becomes apparent that definitions such
as the AGC’s definition do not accurately reflect the true meaning of the term “project
delivery method.” As Charles Thomson (2006) suggested, the defining characteristics of

a project delivery method include:
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Contractor selection criteria: 1) qualifications only, 2) a combination of qualifications

and price; 3) price only.

Number of contracts: 1) Integrated services (i.e. design-build under one contract); 2)
Separate design and construction contracts; 3) Multiple prime contractors; 4) Direct

procurement.

Type of relationship with the owner: 1) A service provider; 2) A provider of product and

service; 3) A product provider.

Terms of payment: 1) Time and materials; 2) Target price with incentives; 3) Cost plus

with a guaranteed maximum price; 4) Unit price; 5) Fixed price.

Perhaps a better definition of “project delivery method” is: The process through
which constructed projects are organized and completed including establishing how the
contractor will be selected, the scope of services provided, the type of relationship with
owner, and how the contractor will be compensated.

This is the definition that has been adopted for this study.

The Significance of Project Delivery Method Selection

The selection of a project delivery method for a design and construction of a

project 1s one of the most important decisions an owner will make. In 1976 Boyd
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Paulson (1992) published his findings on “Designing to Reduce Construction Costs” in
the ASCE Journal of the Construction Division. In this paper, Paulson denoted what has
become known as the cost-influence relationship. Essentially, as a construction project
progresses through the “engineering/design”, “procure/ construct”, and “utilization”
phases, the project expenditures increase while the ability to influence the project
decreases. Following this concept back to the beginning of a project it is evident that the
greatest chance to influence a project occurs in the earliest stages of a project. The
selection of the project delivery method to be utilized in completing a project is one of
the earliest decisions to be made on a project. Without a clear understanding of what is
meant by project delivery method, owners and other users of construction services will
not be able to make an informed decision as to what is the most appropriate project
delivery method for their needs.

Two significant areas that could be influenced in the early stages of a project are
risk and incentives. As stated above, one function of the project delivery method is the
assignment of contractual responsibility. Owners, designers, and contractors all have a
vested interest in the assignment of responsibilities under the contract since all
responsibilities carry risk. Typically, owners are at risk for the financing, payments to
the designer and contractor, and the site conditions. The design professionals are at risk
to assure the design meets the aesthetic and functional requirements established by the
owner, and that the design is code compliant. The contractor is at risk to assure the
construction is completed on time, within budget and with the quality specified. The
selection of a particular project delivery method for a particular project will establish how

the risks on the project are to be shared and managed. This in turn will affect the cost of
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the project. As Schexnayder and Mayo (2004) state: “Risks are best assumed by the
party with the ability to control the risk.”

As an example, one of the disadvantages of the design-bid-build project delivery
method is that it “tends to create an adversarial relationship among the contracting
parties, rather than foster a cooperative atmosphere in which issues can be resolved
efficiently and effectively” (Trauner, 2007). Characterized in another way, what this
states is that the design-bid-build project delivery method provides an incentive for the
parties to the contract to not create a cooperative project atmosphere. While a
cooperative project atmosphere may or may not be something that an owner would want
on a project, the point here is that this 1s an incentive that can be influenced through the
selection of the project delivery method for a particular project.

Two components of the project delivery method that provide the most incentive
are the method of contractor selection and terms of payment. If a contractor is selected
on the basis of low cost, only then is there incentive for that contractor to provide
anything beyond the minimal to fulfill the requirements of the contract. On the other
hand, a contractor selected on the basis of best value (qualifications and cost) has an
incentive to maintain and enhance their value through performance that meets or exceeds

the owner’s expectations.

Comparative Studies of Project Delivery Methods
There have been a number of studies that have focused on the influence of project
delivery method selection, specifically on those issues that matter most to owners -

including project cost, schedule, and quality. Unfortunately, the majority of these studies
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have focused exclusively on large projects at the exclusion of small and routine projects,
including civil and infrastructure projects. As such, many of these studies have
overlooked job-order-contracting. The purpose of this chapter is to provide an overview
of the related research that has been completed, both in the area of project delivery

method research and studies that have focused primarily on job-order-contracting.

Project Delivery Method Studies Excluding JOC
Bresnen and Haslam, 1991

One of the earliest studies in the comparison of project delivery methods was
completed by Bresnen and Haslam in 1986. To put this date into context, the design-
build project delivery method was still in its infancy in 1986 with the Design-Build
Institute of America not being founded until 1993 (Beard, Loulakis, & Wundram, 2001).

In this study, researchers set out to collect and compare data on the characteristics
of construction client organizations to project attributes such as preferred forms of
contract, management structure, and project performance. Construction client
characteristics surveyed included client type, project type, and levels of experience.
Project data included monetary size of the projects, type of contract system used, time
and cost outcomes of the project, and client satisfaction.

The methodology utilized for this study was a survey of the attributes and
construction management practices of construction client organizations in the United
Kingdom. The data were collected from Septémber 1984 through February 1986, using a
40-page structured questionnaire. Survey participants were first telephoned to secure

agreement to take part in the survey. The survey was then mailed to the participants for

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



37

completion. According to the researchers, this survey required between 1 and 1 % hours
to complete. From the 179 surveys distributed, 138 responses were received. In addition
to the client characteristic data, opinion data for this study was collected using a Likert-
type scale to measure satisfaction with various aspects of the project delivery method
employed.

Results from this study indicated that the traditional contracting method (design-
bid-build) was the prevalent form of contract preferred over other project delivery
methods, including client project management and design-build (Figure 3). While the
traditional project delivery method was the overall preference, there was a notable
difference in the results when examined on the basis of public versus private owners.
Private owners Were.more likely to utilize one of the alternative project delivery systems

versus the traditional project delivery system.

Public Private  Miscellancous Total
Management 4 14 » ©OI8 {13%)
Design build t W 26 (19%)
Tradiional JOT 33 S5 H 94 (68%)
Total A3 131%) 89 (64%) 6 (4%) 13I8 (100%)

Figure 3. Breakdown of project delivery method preferences by client type (Bresnen &

Haslam, 1991)

With respéct to client satisfaction, results indicated that clients were generally
satisfied to very satisfied with their projects in the areas of meeting project objectives,
contractor performance, quality of work, and client organization (Figure 4). The
researchers noted that satisfaction levels with the design-build projects were much greater

than with projects completed using the traditional project delivery methods. .
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OF Very or very
satishied Undevided dissatisiied
Client satisfaction with: 7 " 5 %o ” Y
Project objectives
Overall cost 104 9 13 10 15 11
Time taken 91 6% {4 10 0 a2
"Value for moncy’ 107 78 I8 13 i Y
Type of contraci oy 80 I H 17 12
Contractor performance
Contractor performunce 92 68 16 12 27 20
Commitment and involvement 93 69 N It 27 20
Communications and co-ordination 104 Tt 16 12 15 1
Quality of work
Suitability for uscr 130 e 3 2 3 ?
funchional working 127 94 3 4 R 2
Overall gualny IR K7 9 7 9
Client pigunization
Communications and co-ordination 12 82 1y 13 7 3
Involvemeiti and teamwork 120 L5 T £ 12 i i
Others ;
Physical disruption causcd v7 8t 3 7 15 13
Professtonal teatn performance 104 76 24 18 7

Figure 4. Client satisfaction levels (Brenen & Haslam, 1991)

Songer and Molenaar, 1996

In this study, the researchers examined the factors which influence the selection
of design-build as the project delivery method of choice by owners. The factors
considered included the establishment of cost, the reduction of cost, establishment of
schedule, reduction of schedule, reduction of claims; large project size and complexity,

and constructability/innovation (Figure 5).
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Selection
factor Datinition
(1) 2)
Bstablish cost Secure a project cost before the start of daetailed
design
Reduce cost Decrease the overall project cost as compared

10 other procurement methods (design-bid-
huild, construction management, etc.)
Establish schedule | Secure a project scheduie before the start of de-
1ailed idesign

Shorten duration | Decrease the overall project completion time as
comparsd to other procurement methods (de-
sign-bid «build, construction management,
el

Reduce claims Dinscreass igation due to separate design and
construction entitiex

Large project size | The project’s shear magnitude is 100 o

complexity © be managed through multiple contracis
C ctability/ | latroduce ¢ tion knowledge o design
innovation early in the process

Figure 5. Design-build selection criteria and definitions (Songer & Molenaar, 1996)

Data for this study was collected through a survey instrument sent to 290 owner
organizations. Of the 182 responses received, 108 of the responses were determined to
be valid and included in the data analysis. The survey instrument prompted the
participants to rate the factors considered on a Likert scale from 1 to 7, with 1 being the
most important factor considered when making the decision to use the design-build
project delivery method and 7 being the least important factor.

The researchers in this study found that owner attitudes toward the selection of
design-build as the project delivery method of choice is influenced by the owner’s desire
for shorter project durations (Figure 6). Researchers also compared public versus private
owner attitudes to determine if there were significant differences between the two in
reference to the factors examined in the study. While there were differences between the
two groups, the only area of noteworthy variation was the issue of claims reduction.
Public owners were more inclined to cite the reduction of claims as a factor in their

decision to use the design-build project delivery method (Songer & Molenaar, 1996).
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Standard
Selection factor Mean Rank deviation Median Rank Minimum Maximum

(1) (2) (3) (4) 5) (8) (4] (8)
Shorien duration 2.48 } 1.68 2 1 i 7
Establish cost 3.26 2 .73 3 2 i 7
Reduce cost 382 3 1.60 4 3 1 7
Constructability/innovation 3.94 a 1.88 4 3 1 7
Establish schedule 399 5 1.80 4 3 1 7
Reduce claims 4.58 6 1.91 5 6 H 7
Large project size/complexity 592 7 1.58 7 7 1 7

Figure 6. Survey results (Songer & Molenaar, 1996)

Konchar and Sanvido, 1998

Researchers examined three of the most commonly utilized project delivery
systems in use in the United States to determine how they compared on the basis of costs,
schedule, and quality. The project delivery methods included in this study were design-
bid-build, design-build, and construction-management-at-risk.

The researchers began with a literature review followed by the development of a
survey instrument. Following testing of the instrument, it was sent to approximately
7,600 organizations and individuals for completion. Of this number, 378 surveys were
returned to the researchers. In reviewing the returned surveys, 77 were found to contain
data that was beyond the scope of the survey and were removed from the analysis. To
strengthen the validity of the results, the researchers conducted a follow-up survey of 80
of the original recipients that did not respond. The purpose of this action was to
determine if there were significant differences between those who initially responded to
the survey and those who did not respond. The result of the follow-up analysis
demonstrated that the results from the original respondents did not significantly differ
from the results obtained from those of the original non-respondents.

The results from the 351 surveys returned and validated were grouped into

categories on the basis of project delivery system used, facility type, owner type, size,
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and unit costs. A comparison of the mean results from this study indicated that projects

completed using the design-bid project delivery system had lower costs and higher

schedule productivity when compared to similar projects using construction-

management-at-risk or the design-bid-build project delivery system (Figure 7).

Consiruc.
or man- Maximum
agament | Design/ | Desigyy | standard
Matdc Lini at rigk build | bidfulla ar1or
(1) {2} {3 4} (5} 8)
Pnit ot Dedlarsm’ 1,140 B&1 1,791 197
Cont growth % 337 17 483 22
Schedute growth * i) £ 444 17
Cotstruction speed | 17/ mongh 76l 843 4T i
Delivery speed ' Fervsaith 418 63% 2 191
{ntennty {dotlarre’y pot] 62 &0 13
il

Figure 7. Results comparing costs and schedule means (Konchar & Sanvido, 1998)

The researchers also compared project delivery methods on the basis of quality.

For this area of the study, the participants were asked to rate the quality of their projects

employing a Likert-type of scale with 10 being the highest quality rating. Construction-

management-at-risk was rated highest in four of seven categories, followed by design-

build being highest in two categories (Figure 8).

Construc-
tion man- Maximum
agement | Desigr/| Desigr/ | standard
Cluality metric at risk build | bid/build arror
(1) 2 3 4 )
Start up 743 18 $.96 .19
Call backs R07 794 704 48 3]
Operation and mainte-
nance H.649 767 .88 0.19
Envelope, roof, structure,
and foundation 536 57 4,95 0.19
Interior space and layout 6.28 6.15 519 018
Envitonment 534 524 486 019
Process equipment and
layout 5.63 561 507 019

Figure 8. Comparison of mean quality ratings (Konchar & Sanvido, 1998)
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Project Delivery Method Studies Including JOC

Williams, 1994

The researcher conducted a comprehensive examination of job-order-contracting.
The author studied the strengths and weaknesses of common forms of project delivery
methods, including the use of fixed price contracts, unit price contracts, cost plus fee
contracts, and negotiated contracts. The study also examined the development and
history of job-order-contracting. The author then reviewed a number of job-order-
contracting case studies in various locations across the U. S. The study concluded with a
discussion of the advantages and disadvantages job-order-contracting as a project
delivery method.

The primary research methodologies utilized for this study included a literature

- review, personal interviews, and the development of case studies. The personal

interviews were with many of the originators/developers of this project delivery method
and with the case study users of job-order-contracting. The case studies were developed
from a number of sources including the City of Chicago, Texas A & M University,
Spring Branch Independent School District in Texas, Dade County Florida, Atlanta
Housing Authority, Palm Beach Florida, and private industry.
One of the most valuable findings of this research was the development of a chronology
of the history of job-order-contracting from its early years with the U. S. Army to its
widespread use as a project delivery method for state and local government agencies.
Another important finding of this research was a listing of commonly perceived
advantages and disadvantages of job-order-contracting (Table 2). While this was a good

start at beginning to identify the common perceptions of job-order-contracting as a
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project delivery method, the researcher did not provide quantitative data to support these
perceptions. It is assumed that this list of advantages and disadvantages was developed

through the interview process.

Table 2.

Advantages and Disadvantages of Job-Order-Contracting (Williams, 1994)

Advantages Disadvantages

Reduced procurement burden costs Competition restriction

Quicker response time Reduction in owner’s CM manning

Reduced risk and claims potential Contractor mini-monopoly

Teamwork/design A/E support loss

Value and quality }]?ee;ilg stuck with a bad contractor for a
Lack of planning by CE may drive the
need

Year-end spending limits

Kashiwagi, 2002

For this study, the researcher collected data over a five-year period (1994 through
1998) concerning the characteristics of JOC users and their contracts. This study was
sponsored by the Center for Job Order Contracting Excellence and included a comparison
of the characteristics being tracked on the basis of membership versus non-membership
in the CJE. In addition to the tracking of the characteristics over this period of time, the
researcher also included a discussion of the perceived advantages and disadvantages of
using job-order-contracting.

The methodology used to conduct this study was not well-defined in the paper,
but it does appear as if a survey instrument was utilized to collect data. The survey

questions were primarily directed at the characteristics of the contracts being used and the
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characteristics of owners using these contracts. Additional questions were focused on the
effectiveness of JOC as a project delivery method. A Likert-type scale (1 to 10) was used
to quantify subjective measures such as levels of owner satisfaction.

Results from this study generally indicate positive growth in performance trends
from 1994 through 1998. Figure 9 compares results of the study on the basis of
membership versus non-membership in the CJE. The results generally indicate better
performance by CJE members when compared to non-CJE members, as illustrated with
objective measures such as percentage of delivery orders completed on time (82% for
CJE members versus 69% for non-members). This performance trend also appears to be
true for subjective measures such as satisfaction with the job-order contractor (a mean of

8.21 out of 10 for the CJE member versus 7.17 out of 10 for the non-member).

TATFATHERS NONTHAHIRS
Perdormsance Criteria Lot Cronp Aserage Lrroup Average

§ | Nrmmber o s SNs vt provided

21 Pereent of suness metsrned:

3 1 Actaad swand ampunt 1o daty

se0d prrovided

BERARN contrant sz vou dioisded vk’
i o el

wegeny {arge

e

nery ob vour KUSABERAX contract soenpared 1o othee methors of praject debiven?

Figure 9. CJE members versus non-members on basis of performance (Kashiwagi, 2002)

Figure 10 demonstrates the trends over the period from 1994 through 1998 for

CJE members only. These results also indicate positive growth for JOC over this period
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as illustrated by the increase in the maximum duration of the job-order-contracts from 3.7

years to 4.4 years in 1998.

Years 94 G5 96 Y7 9K
Units
I Percont of survevs retumied: % T2 uirE
2 Mavimum dutation {Base vear & aptiosal year): Years 37
3 Average percentage of delivery orden completed on time: % TINE
t What percentagr of delivery arders on vous JOCSABERDOU coninat are vort dissatishied with? g3 §337%
\verage response tinie for cost estimmates and “basic” drawings on “rontme” deliveny orderns: Daws 1146
b Average response e for cost extinates and “husic” drawings on “emergenoy S agent” delnery onderss | Davs 431
T Costomer rating of guality of drsvings 1114 S48
5 Average Castamer sating of quality of comtriction [§8 i T3z
9 Professionud level of the contractor. (-3 Tis
10 Househeeping kevel of contractor: ALt L T
H Contmaciors went capability of onsite pe k AR
12 Cenbractor's engineeting support vapabihity: (1.1 5 54
i3 Contrscins public relatisnnioustomer servics rating: (100 | 692 533 533 524 534
P4 Number of surveys retumed: # 55 18 33061 %3 G0 SIOL N
13 Average mambes of deliver bouig sccomplished smuoitaneonsy # 197 157 23 e T

Figure 10. Performance trends on CJE member contracts (Kashiwagi, 2002)

Figure 11 illustrates the 1998 survey results grouped by the individual CJE
member providing the job-order contract. It is noteworthy that this figure contains a table
that compares JOC to other non-specific project delivery methods. In addition to the
results shown in the previous figures, these findings indicate that the users of this project
delivery method are of the opinion that JOC is superior to other project delivery methods
(82% better than, 14% same as, and 2% worse than). While this might be a good
indication of the results expected in similar research efforts, it would have been much
more useful if the researcher had phrased this question in the context of a specific

comparison such as job-order-contracting in comparison to design-bid-build.
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Mulcahy, 2000
The researcher looked at different combinations of partnering and source selection

factors that influence performance success on job-order contracts. The performance
criteria established for this study included: 1) construction performance, 2)
administrative support, 3) owner-contractor relationships, and 4) participant satisfaction.
Data for this study was collected through the development and delivery of survey
instruments delivered to users and providers of job-order-contracting. While the user
(owner) and provider (cbntractor) surveys were similar, the questions in each survey were
targeted specifically toward the group being surveyed (owner or contractor). In total, 35
project sites were surveyed with one survey going to the owner and the other going to the

contractor. The sites were organized into four groups as illustrated in Figure 12.

# of Sites RFP Source Selection Low bid
§ Partnered 17 (49%) 1{3%)
¥ Non-Partnered 10 (28%) 7 (20%)

Figure 12. Source selection/partnering combinations of sites surveyed (Mulcahy, 2000)

All together there were 21 questions directed at the owner and 9 questions for the
contractor. The questions directed the respondents to rate each other in various
categories and to rate the performance of the contract on the basis of a Likert-type scale
(1to5). Following the receipt and evaluation of the responses, the data for each
question were categorized into group combinations: 1) partnered with RFP source
selection (P-RFP), 2) non-partnered with RFP source selection (NP-RFP), 3) partnered

with low-bid source selection (P-LB), and 4) non-partnered with low-bid source selection
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(NP-LB). Results were determined by comparing the group means to one another on the

basis of each question.

Figure 13 illustrates the group combination of responses returned. Because no

responses were received from the partnered with low-bid group, that combination was

eliminated from further consideration.

Sample Population | Number | Owner Contractor h Ovmn
of Sites | Questionnaires | Questionnaires | Response

Received Received Rate

Partnered + 17 16 16 94%

RFP Source Selection

Non-Partnered + 10 8 9 85%

RFP Source Selection

Non-Partnered + 7 6 6 86%

- Jj Low Bid
Totals 34 30 31 90%

Figure 13. Combination of responses to the survey (Mulcahy, 2000)

The results from this study were primarily a series of bar charts that compare

group mean ratings as illustrated in Figure 13 for the quality of construction (1 = poor to

5 = outstanding). This particular result illustrates that the job-order-contracting users that

issue a request for proposal selection in combination with partnering have a higher

opinion of the quality of construction (mean response = 4.13 out of 5) when compared to

the opinions of users that do not employ this combination of source selection and

partnering.
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Quality of Construction
Summary of Sample Means
42 443

P-RFP NP-RFP
Sample Population

Figure 14. Comparison of construction quality of construction (Mulcahy, 2000)

In general, both owners and contractors indicated high levels of satisfaction with
job-order contracts that were obtained through the use of an RFP source selection
coupled with the use of a formal partnering arrangement. Lower levels of satisfaction

were indicated when this combination of source selection and partnering was not engaged

(Table 3).
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Levels of Satisfaction (Mulcahy, 2000)

50

RFP RFP Low bid
source source source
selection selection selection
Characteristic and' and. and_
partnering  partnering  partnering
used not used not used
Construction performance
Quality of construction (1-5) 4.13 3.63 3.67
Contractor’s safety performance (1-5) 4.44 4.00 4.17
On-time completion of job orders (1-5) 3.78 3.38 3.17
Subcontractor scheduling and 379 313 317
performance (1-5)
Warranty service (1-5) 4.43 4.13 4.00
Administrative support '
Responsiveness and timeliness of
administrative support: owner’s 4.19 3.63 2.83
perspective (1-5)
Responsiveness and timeliness of
administrative support: 3.53 2.67 3.83
contractor’s perspective (1-5)
Innovation anfi value engineering; 384 250 720
owner’s perspective (1-5)
Innovation and va’lue engineering; 373 589 333
contractor’s perspective (1-5)
Responsiveness to client needs (1-5) 4.56 3.13 3.67
Ability to prevent and solve scheduling
and site coordination problems (1- 4.16 3.25 3.33
5)
Contractor’s management effectiveness 4.00 338 333
(1-5)
Relationships
Ease of job ordgr negotiations: owner’s 397 3 88 133
perspective (1-5)
Ease of job order ?egotlatlogs: 3.66 333 3.00
contractor’s perspective (1-5)
Participant satisfaction
Customer (end user) satisfaction (1-5) 431 3.75 3.33
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Henry & Brothers, 2001

In this study the researchers compared simplified-acquisition-of-base-
engineering-requirements (SABER) to the design-bid-build project delivery method on
the basis of construction cost and schedule (Note: SABER is the U.S. Air Force version
of JOC). The research was performed on projects at two Air Force bases in the U. S. A
unique feature of this research effort in comparison to other comparative studies is that
the research is based upon actual cost and time data from projects completed for the U. S.
Air Force. Other research used to compare project delivery methods is largely based
upon opinion data.

The study began with a literature review and a review of case studies related to
the use of SABER and JOC. The researchers noted that, as a general rule, job-order-
contracts performed outside the U. S. Air Force were conducted in a less restrictive
regulatory environment with respect to limitations placed on the maximum size of the
project and the use of prices from outside of the unit price book. The Air Force required
that the total cost of individual projects should be under $500,000 and that at least 90% of
the prices used come from the unit price book.

The researchers screened over 400 projects at two Air Force bases that had used
both SABER and the design-bid-build project delivery method. From this population, 31
SABER projects (also known as delivery orders) and 15 DBB projects were selected for
inclusion in the study. Criteria for inclusion required that the projects contain a similar
compliment of project activities such as structural components, architectural finishes, and
mechanical/electrical/ plumbing components. Data collected included schedule data (i.e.

start date, estimated completion date, actual completion date) and cost data (i.e. design
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cost, construction award cost, cost of modifications, and final cost). The data were
analyzed to determine the overall cost and schedule growth of the projects on the basis of
the project delivery method utilized.

Figure 14 is a summary of the findings from the study. These findings indicate
that the average SABER project demonstrated lower cost per square meter and lower
time growth. In addition, the results indicate that the design-bid-build projects
demonstrated lower cost growth. One of the concerns expressed by the researchers
regarding the findings was the small sample size. The researchers acknowledged the fact
that it would be difficult to reach sweeping conclusions on the basis of the 46 projects in

the study.

Time Cost
Cost/m’ growth growth No. of
Sample set 5} {%) (%) samples
Base 1| DBB 88290 39.38 1.44 10
Base 2 DBB 824.90 18.00 1.80 5
Base 1| SABER 684.20 ~6.67 6.45 19
Base 2 SABER 597.10 5.73 1.08 12
Average DBB 853.90 28.69 1.62
Average SABER 640.70 ~0.47 v

Figure 15. Summary of cost and time findings (Henry & Brothers, 2001)

Summary
In summary, the research that has been completed to date has acknowledged the
common belief that the selection of an appropriate project delivery method for a specific
type of project will have a significant impact on the elements of owner satisfaction. As
one researcher observed, it is not so much a question of finding the right project delivery
method for the right project as it is the elimination of those project delivery methods

which would be inappropriate (Garvin, 2003).
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Unfortunately, the studies that have been completed thus far have generally either
excluded job-order-contracting from the comparative studies, or they focus exclusively
on job-order-contracting. There have been no comprehensive studies that compare JOC
to other specific project delivery methods on the basis of the elements of owner
satisfaction. The Kashiwagi (2002) study compares JOC to “other” project delivery
methods, but does not identify what those other methods are.

Another noteworthy aspect of this literature review is that opinion surveys have
been, and continue to be used as a method of determining attitudes with respect to the
influence of project delivery methods on the elements of owner satisfaction. While most
of these opinion surveys have contributed to a better understanding of the relationship
between project delivery method and the elements of owner satisfaction, the sample sizes
of these studies have been too small to be statistically significant. The one exception is
the Konchar and Sanvido (1998) study. In this study, 7,700 organizations were contacted
in an effort to determine the effects of project delivery method on construction costs,
schedule, and quality. The researchers in this study managed to capture 5% of this
number in responses, making this one of the more recognized studies in the area of

project delivery comparisons.
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CHAPTER 3
METHODOLOGY

Overview

The primary methodology utilized to conduct this study was be to conduct an
Internet based survey of a sample of job-order-contracting users to determine their
characteristicé and opinions regarding the use of JOC as a project delivery method.
Questions for inclusion in the survey were developed from the literature review and
interviews with users and providers of JOC services, including Gary Aller of the Alliance
for Construction Excellence; Charlie Bowers of the Center for Job-Order-Contracting
Excellence; Tom Peeler and Craig McKee of Mohave Educational Services (Peeler &
McKee, 2005); Ron Ecker, Phil Valardi, and Tom Bilecki of the 3D/I Corporation
(Ecker, Valardi, & Bielecki, 2005); Rocky Gerber (Gerber, 2005); Quinn Dolan (Dolan,
2005); Mark Baier (Baier, 2005) of Centennial Construction, and Richard Morehouse of
Northern Arizona University (Morehouse, 2005). The questions developed from this
process related to: 1) What are the characteristics of the typical JOC user with respect to
experience, location, type of organization, pricing methodology, and reasons for using
job-order-contracting? 2) What is the most likely alternative to job-order-contracting as a

project delivery method for the owner currently using JOC? 3) When compared to a
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specific alternative, how satisfied are the users of job-order-contracting with respect to
the performance of JOC in the areas of construction cost, timeliness, quality, safety, and
claims?

Following the collection of the survey, the data were reviewed and analyzed in
accordance with the objectives of this study. The following processes are an explanation

of the review and analysis procedures utilized.

Conceptual Framework

In developing a conceptual framework for this study, a number of resources were
consulted, including references on construction project delivery methods, customer
satisfaction surveys, and the users of the JOC pr(;ject delivery method. What was derived
from this research is the conceptual framework for this study. These references most
often identified owner satisfaction with the construction process as being related to
having the project completed: 1) within budget (cost), 2) on-time (schedule), 3) with the
quality specified (quality), 4) in a safe manner (safety), and 5) with no claims (claims).

From this framework the following constructs were developed:

Cost

While cost is a major component in the owner’s overall satisfaction with the construction
process, it can be divided into a number of distinct categories. For this study the
following propositions will be utilized:

P;: The lower the cost of design for a JOC project in comparison to a specific alternative

project delivery method (APDM), the higher the level of owner satisfaction.
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P;: The lower the cost of procuring the services of a JOC contractor in comparison to a

specific APDM, the higher the level of owner satisfaction.

P3: The lower the cost of JOC construction in comparison to a specific APDM, the higher

the level of owner satisfaction.

Py: The lower the cost of change orders on a JOC project in comparison to a specific

APDM, the higher the level of owner satisfaction.

Ps: The lower the cost of administering a job-order-contract in comparison to a specific

APDM, the higher the level of owner satisfaction.

Ps: The lower the cost of claims on a job-order-contracting project in comparison to a

specific alternative project delivery method, the higher the level of owner satisfaction.
In summary, there is an inverse relationship between cost and owner satisfacAtion.

Higher cost relates to lower levels of owner satisfaction and lower cost relate to higher

levels of owner satisfaction.

Schedule

In a similar manner to that of cost of construction, the schedule could also be divided into
distinct categories. The following are the schedule propositions used for this study:

P7: The less time required to initiate a JOC project in comparison to a specific APDM,
the higher the level of owner satisfaction.

Pys: The less time required to design a job-order-contracting project in comparison to a
specific alternative project delivery method, the higher the level of owner satisfaction.
Py: The less time required to construct a job-order-contracting project in comparison to a

specific alternative project delivery method, the higher the level of owner satisfaction.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



57

Pjo: The less time required to closeout a job-order-contracting project in comparison to a

specific alternative project delivery method, the higher the level of owner satisfaction.
In summary, an inverse relationship between project time required and owner

satisfaction exists. More project time required relates to lower levels of owner

satisfaction and lower project time required relates to higher levels of owner satisfaction.

Quality

Quality is a two-fold proposition of meeting the owner’s expectations and the freedom
from defects in the completed project. With this as the primary framework, the
propositions for the quality component of this study include:

P;;: The better the quality of JOC work in comparison to a specific alternative project
delivery method, the higher the level of owner satisfaction.

P;;: The less warranty issues encountered on a job-order-contracting project in
comparison to a specific alternative project delivery method, the higher the level of

owner satisfaction.

Safety

Safety is also a two-fold proposition of meeting the owner’s expectations and the
freedom from accidents during the construction. For this study the following
propositions are being utilized:

Py3: The better the worker safety on a JOC project in comparison to worker safety on a

specific alternative project delivery method, the higher the level of owner satisfaction.
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P4 The fewer accidents in a job-order-contracting project in comparison to the number
of accidents on a specific alternative project delivery method, the higher the level of

owner satisfaction.

Claims

The number of claims on a project is an indicator of unresolved disputes. For this study
the following proposition is proposed:

P;s: The fewer the number of claims on a JOC project in comparison to the number of
claims on a specific alternative project delivery method, the higher the level of owner

satisfaction.

Validity

The validity of a survey instrument is a measure of how well the questions in the
instrument measure the qualities being studied. In this study the propositions being
utilized include: 1) the cost of a project, 2) the time required completing a project, 3) the
quality of a project, 4) the safety on a project, and 5) the number of claims on a project,
Which are all related either directly or inversely to overall owner satisfaction. To validate
these propositions each respondent was asked to rate overall owner satisfaction with job-
order-contracting in comparison to a specific alternative project delivery method. Using
a Likert-type scale of measurement (1 to 5), the levels of each element of owner
satisfaction can be cross-tabulated with overall owner satisfaction. If the propositions are
correct, then there will be a measurable correlation between overall owner satisfaction

and each of the elements of owner satisfaction.
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For this study each element of owner satisfaction was cross-tabulated with overall
owner satisfaction. Using an alpha level of 0.05, which provides for a 95% confidence
level, a Spearman Rank Order procedure was performed to determine if there is a
significant relationship between overall owner satisfaction and the individual elements of
owner satisfaction. Utilizing the SPSS software program for statistical analysis, those
elements with a level of significance of less than 0.05 were judged to be valid elements of

owner satisfaction.

Reliability

The reliability of a study is a measure of how reliable the results are. In other
words, if someone else were to do this same study under the same or similar conditions, a
study of good reliability should result in the same or similar conclusions.

In Kashiwagi’s 1998 study (Kashiwagi, 2002), the question was asked if job-
order-contracting is better than other methods of project delivery. In response to this
question, 85% of respondents using a CJE contractor and 67% of those using a non-CJE
contractor indicated JOC is better than other methods of project delivery. As an
indication of the reliability of this study, 72% of the respondents to this study indicated
they are more satisfied with job-order-contracting in comparison to the most likely
alternative. There was no attempt in this study to segregate respondents on the basis of
CJE contractor affiliation.

While the comparison of the results from these two questions in two independent
studies provided similar results, true reliability of this study will not be validated until

such time that this study can be independently reproduced.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



60

Survey

The Institute for Social Science Research (ISSR) at Arizona State University was
retained to develop the survey instrument in a format for delivery over the Internet. The
survey questions were then converted into an HTTP format and posted to the ISSR
Internet site. Following this, an e-mail invitation was sent to a mailing list compiled from
the CJE membership.

It should be noted that each e-mail invitation contained a unique URL address that
linked the recipient of the e-mail to the survey instrument. Once a specific URL was
utilized, it would then be deactivated to assure that each respondent would only have one
opportunity to contribﬁte to the survey.

Between October 2005 and the end of February 2006, the survey was posted to
the Internet and e-mail invitations sent to a list of 7,599 job-order-contracting users.
From this, 247 responses (3.4% return rate) were received and reviewed. Of this amount,
57 of the respondents failed to significantly complete the owner satisfaction portion of
the survey (failed to answer 20% or more of the questions) and were removed from
further consideration. The remaining 190 responses were divided into two groups for
further analysis: 1) those respondents that indicated they use a unit price book as part of
their job-order contract (106 respondents), and 2) those that indicated they do not use a
unit price book (84 respondents).

One of the issues currently being discussed among the providers and users of job-
order-contracting is what makes job-order-contracting unique from other project delivery

methods. As stated above, job-order-contracting was originally conceived as an

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



61

indefinite delivery indefinite quantity type of contract to be used with a unit price book.

It was recognized early in this study that many users of job-order-contracting have moved
away from the use of a unit price book and are using “cost plus” types of contracts to
price their job-order work. While there is no intent with this study to redefine “what is”
or “what is not;’ job-order-contracting, a conscientious decision was made to focus this
study on the original definition of job-order-contracting: an IDIQ contract that utilizes a

unit price book. Thus the findings of this study will be focused on that definition.

Restatement of Hypotheses
Null Hypothesis 1
The users of JOC will indicate there are no one, or more, .most likely alternative project
d¢1ivery methods to job-order-contracting. Hyl: Ppgg = Ppg = Pcmar
Alternate Hypothesis 1 |
The users of JOC will indicate there is one, or more, most likely alternative project
delivery methods to job-order-contracting. Hal: Not Hyl
Null Hypothesis 2
Opinions with respect to the cost of project design being higher, the same, or lower than
the design cost for the most likely alternative project delivery method are not
significantly influenced by the specific MLA used in the comparison. Hy2: Ppgg = Ppg =

PCMAR
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Alternative Hypothesis 2

Opinions with respect to the cost of project design being higher, the same, or lower than
the design cost for the most likely alternative project delivery method are significantly
influenced by the specific MLA used in the comparison. H2: Not H,2

Null Hypothesis 3

Opinions with respect to the cost of contractor procurement being higher, the same, or
lower than the procurement cost for the most likely alternative project delivery method
are not significantly influenced by the specific MLA used in the comparison. Hy3: Ppgg =
Ppp = Pcmar

Alternative Hypothesis 3

Opinions with respect to the cost of contractor procurement being higher, the same, or
lower than the procurement cost for the most likely alternative project delivery method
are significantly influenced by the specific MLA used in the comparison. Hx3: Not /3
Null Hypothesis 4

Opinions with respect to the cost of construction being higher, the same, or Jower than
the construction cost for the most likely alternative project delivery method are not
significantly influenced by the specific MLA used in the comparison. Ho4: Ppgp = Ppp =
Pcmar

Alternative Hypothesis 4

Opinions with respect to the cost of construction being higher, the same, or lower than
the construction cost for the most likely alternative project delivery method are

significantly influenced by the specific MLA used in the comparison. H/x4: Not Hyd
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Null Hypothesis 5

Opinions with respect to the cost of change orders being higher, the same, or lower than
the change order cost for the most likely alternative project delivery method are not
significantly influenced by the specific MLA used in the comparison. Hy5: Ppgg = Ppp =
Pcmar

Alternative Hypothesis 5

Opinions with respect to the cost of change orders being higher, the same, or lower than
the change order cost for the most likely alternative project delivery method are
significantly influenced by the specific MLA used in the comparison. Hx5: Not Hy5
Null Hypothesis 6

Opinions with respect to the cost of project administration being higher, the same, or
lower than the project administration cost for the most likely alternative project delivery
method are not significantly influenced by the specific MLA used in the comparison.
Ho6: Ppes = Ppp = Pcmar

Alternative Hypothesis 6

Opintons with respect to the cost of project administration being higher, the same, or
lower than the project administration cost for the most likely alternative project delivery
method are significantly influenced by the specific MLA used in the comparison. HA6:
Not Hy6

Null Hypothesis 7

Opinions with respect to the cost of claims being higher, the same, or lower than the
claims cost for the most likely alternative project delivery method are not significantly

influenced by the specific MLA used in the comparison. Hy7: Ppgg = Ppg = Pcmar
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Alternative Hypothesis 7

Opinions with respect to the cost of claims being higher, the same, or lower than the
claims cost for the most likely alternative project delivery method are significantly
influenced by the specific MLA used in the comparison. H,7: Not Hy7

- Null Hypothesis 8

Opinions with respect to the time required to initiate the work being longer, the same, or
shorter than the time required for the most likely alternative project delivery method are
not significantly influenced by the specific MLA used in the comparison. Hy8: Ppgg =
Ppp = Pcmar

Alternative Hypothesis 8

Opinions with respect to the time required to initiate the work being longer, the same, or
shorter than the time required for the most likely alternative project delivery method are
significantly influenced by the specific MLA used in the comparison. H8: Not Hy8

Null Hypothesis 9

Opinions with respect to the time required to complete the design being longer, the same,
or shorter than the time required for the most likely alternative project delivery method
are not significantly influenced by the specific MLA used in the comparison. Hy9: Ppgp =
Ppp = Pcmar

Alternative Hypothesis 9

Opinions with respect to the time required to complete the design being longer, the same,
or shorter than the time required for the most likely alternative project delivery method

are significantly influenced by the specific MLLA used in the comparison. Hx9: Not Hy9
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Null Hypothesis 10

Opinions with respect to the time required to construct the project being longer, the same,
or shorter than the time required for the most likely alternative project delivery method
are not significantly influenced by the specific MLA used in the comparison. Hy10: Pppp
= Ppg = Pcmar

Alternative Hypothesis 10

Opinions with respect to the time required to construct the project being longer, the same,
or shorter than the time required for the most likely alternative project delivery method
are significantly influenced by the specific MLA used in the comparison. H210: Not
Hy10

Null Hypothesis 11

- Opinions with respect to the time required to closeout the project being longer, the same,
or shorter than the time required for the most likely alternative project delivery method
are not significantly influenced by the specific MLA used in the comparison. Hyl1: Ppgp
= Ppp = Pcmar

Alternative Hypothesis 11

Opinions with respect to the time required to closeout the project being longer, the same,
or shorter than the time required for the most likely alternative project delivery method
are significantly influenced by the specific MLA used in the comparison. Hx11: Not

Hyll
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Null Hypothesis 12

Opinions with respect to the ease of using JOC being easier, the same, or not as easy as
using the most likely alternative project delivery method are not significantly influenced
by the specific MLLA used in the comparison. Hyl2: Ppgg = Ppg = PcMmar

Alternative Hypothesis 12

Opinions with respect to the ease of using JOC being easier, the same, or not as easy as
using the most likely alternative project delivery method are significantly influenced by
the specific MLA used in the comparison. Ha12: Not Hy12

Null Hypothesis 13

Opinions with respect to the quality of work being better, the same, or worse than the
quality for the most likely alteﬁative project delivery method are not significantly
influenced by the specific MLA used in the comparison. Hy13: Ppgg = Pps = Pcmar
Alternative Hypothesis 13

Opinions with respect to the quality of work being better, the same, or worse than the
quality for the most likely alternative project delivery method are significantly influenced
by the specific MLA used in the comparison. Hx13: Not Hy13

Null Hypothesis 14

Opinions with respect to worker safety being better, the same, or worse than the safety
for the most likely alternative project delivery method are not significantly influenced by

the specific MLA used in the comparison. Hy14: Ppgg = Pps = Pcmar
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Alternative Hypothesis 14

Opinions with respect to worker safety being better, the same, or worse than the safety
for the most likely alternative project delivery method are significantly influenced by the
specific MLA used in the comparison. Hx14: Not Hyl14

Null Hypothesis 15

Opinions with respect to the number of warranty issues being higher, the same, or lower
than the number for the most likely alternative project delivery method are not
significantly influenced by the specific MLA used in the comparison. Hyl5: Ppgg = Ppg
= PcMaR

Alternative Hypothesis 15

Opinions with respect to the number of warranty issues being higﬁer, the same, or lower
than the number for the most likely alternative project delivery method are significantly
influenced by the specific MLA used in the comparison. Ha15: Not Hpl5

Null Hypothesis 16

Opinions with respect to the number of accidents being higher, the same, or lower than
the number for the most likely alternative project delivery method are not significantly
influenced by the specific MLA used in the comparison. Hyl6: Ppgg = Ppg = PcMar
Alternative Hypothesis 16

Opinions with respect to the number of accidents being higher, the same, or lower than
the number for the most likely alternative project delivery method are significantly

influenced by the specific MLA used in the comparison. Hx16: Not Hyl6
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Null Hypothesis 17

Opinions with respect to the number of claims being higher, the same, or lower than the
number for the most likely alternative project delivery method are not significantly
influenced by the specific MLA used in the comparison. Hyl7: Pps = Pps = Pcmar
Alternative Hypothesis 17

Opinions with respect to the number of claims being higher, the same, or lower than the
number for the most likely alternative project delivery method are significantly
influenced by the specific MLA used in the comparison. Hx17: Not Hpl7

Null Hypothesis 18

Opinions with respect to the overall level of owner satisfaction being higher, the same, or
lower than the level for the most likely alternative project delivery method are not
significantly influenced by the specific MLA used in the comparison. Hy18: Pppp = Ppg
= Pcmar

Alternative Hypothesis 18

Opinions with respect to the overall level of owner satisfaction being higher, the same, or
lower than the level for the most likely alternative project delivery method are

significantly influenced by the specific MLA used in the comparison. H,18: Not H,18

Alpha Discussion
Alpha represents the probability that the null hypothesis will be rejected when in
fact it should be retained (Type I error). The alpha (a) for this study has been set at 0.05.
At an alpha of 0.05 there i1s a 5% probability that the null hypothesis will be rejected

when it should be retained.
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The purpose of this study is to look for significant differences in attitudes and
opinions regarding the use of job-order-contracting as a project delivery method in the
construction industry. With an alpha for this study set at 0.05, there is a 95% possibility
that these significant differences can be correctly identified. If alpha is set lower than
0.05, the probabilities of making a Type Il error increases (the retention of the null
hypothesis, when in fact it should be rejected).

Because this study proposes to seek out significant differences rather than provide
assurances that the differences found are in fact significant, the alpha of 0.05 has been

determined by this researcher to be at the appropriate level.

Statistical Technique

Analysis for the hypotheses of this study employed the Kruskal-Wallis test. This
test is considered a non-parametric version of the analysis of variance test (ANOVA)
used to determine if the observed differences between groups of data are the result of true
differences in the populations or the result of random chance. For each of the hypotheses
described above, the data were grouped by the specific project delivery method used in
the comparison (i.e. design-bid-build, design-build, and construction-management-at-
risk). A Kruskal-Wallis test statistic was calculated for each null hypothesis and
compared to a chi square (y%) distribution. If significance was beyond what could be
expected through chance sampling variation, then the null hypothesis was rejected in
favor of the alternative hypothesis (Minium, Clark, & Coladarci, 1999). This would
indicate that opinions regarding the influence of JOC on the elements of owner

satisfaction are influenced by the project delivery method utilized in the comparison.
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Statistical Assumptions
All assumptions regarding the use of the Kruskal-Wallis test and the chi square
statistic apply to this study. These assumptions include: 1) the sample is random, and 2)

all of the observations are independent.

Population

The individual member organizations from the Center for Job Order Contracting
Excellence provided a list of clients and corresponding e-mail addresses to the ISSR at
ASU for the population that will be sampled (approximately 7,600 addresses). While the
CJE is probably the largest trade association involved in the use of JOC as a project
delivery method, there are no assurances that the characteristics and opinions of this
group of job-order-contracting users is representative of all job-order-contracting users.
Thus the population for this study was limited to the clients of the CJE members that

decided to participate.

Statistical Variables
Data for this study was be divided into three categories related to the questions of
* this study: 1) demographic information on the users of the JOC project delivery method,
2) the most likely alternative to JOC, and 3) opinions data on how JOC compares to the
most likely alternative on the basis of cost, schedule, quality, safety, claims, and owner

satisfaction.
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Demographic Information

In order to gain greater insight into the users of job-order-contracting, the first
portion of the survey was designed to collect information on the respondents such as
employer type, zip code, years of experience with various project delivery methods, type
of job-order-contract procurement, contracting environment, method of pricing JOC
work, and primary reasons for using JOC. The answers to these questions were used to
answer the question: What are the characteristics of the typical job-order-contracting
user?

Employer type. A fundamental aspect of the construction process is understanding
the roles of the participants in process. Each type of employer brings a different
perspéctive to the process. The purpose of this question is to sce what types of opinions
will be represented in this study. The survey will provide for closed responses of 1)
facility owner, 2) program manager, 3) general contractor, 4) subcontractor, and 5) do not
know, and 6) not applicable. In addition, a seventh category will be provided for open-
ended responses in the event the menu selections do not provide for a satisfactory option.
The variable name for this response will be: EMPLYR.

Years of job-order-contracting experience. In addition to understanding the role
that the respondent’s employer plays regarding the use of job-order-contracting, it is
anticipated that the respondent’s level of JOC experience could play a significant role in
these opinions. This is one of four questions that deal with levels of experience with job-
order-contracting and the other three popular project delivery methods. The variable

name for this response will be: JOCYRS.
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Years of design-bid-build experience. This is the second of four questions that
deal with levels of project delivery experience. The variable name for this response will
be: DBBYRS.

Years of design-bid experience. This is the third of four questions that deal with
levels of project delivery experience. The variable name for this response will be:
DBYRS.

Years of construction-management-at-risk experience. This is the fourth of four
questions that deal with levels of project delivery experience. The variable name for this
response will be: CMARYRS.

Number of task orders. In addition to the years of experience with job-order-
contracting, it is anticipated that the nun'lber of job orders that the respondent works with
in a typical year could influence opinions regarding the use of JOC. This question is
included to gain keener insight into the respondent’s level of experience. The variable
name for this response will be: NOTASK.

Type of Procurement. In the process of completing the literature review for this
study, 1t became clear that there are two basic methods commonly utilized for the
procurement of job-order-contracting services: owner procurement and a cooperative
purchasing agreement. This question is designed to provide more insight into how users
of JOC are procuring the services of a job-order contractor. The variable name for this
response will be: PROCUR.

Contl;acting environment. Job-order-contracting was initially created by the U. S.
Army and has been adopted by several other branches of the federal government. Since

that time, it has been spreading into state and local governments in addition to private
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companies. This question is designed to see where JOC is being used relative to
contracting environment. The variable name for this response will be: ENVIRON.

Pricing method. While job-order-contracting was originally conceived to be
utilized with a unit price book, many users of JOC indicate that pricing is being
determined through a number of means including the use of sub-bids with predetermined
mark-up and individual negotiation of each job-order proposal. This question is designed
to look at how pricing for the work is determined. The variable name for this response
will be: PRICING.

Zip code. One of the basic questions with respect to the use of job-order-
contracting is: where is it being used? This question is designed to collect the zip codes
of the locals where JOC is being used. The variable name for this response. will be: ZIP.

Why use JOC? In trying to determine the characteristics of the respondents using
job-order-contracting, one of the most important tasks is trying to understand why an
organization would use one project delivery method over another. This question asks the
respondents to identify their primary motivation for using JOC, and whether it 1s related

to costs, quality, expediency, or something else. The variable name for this response will

be: WHYOL1.

Most-likely-alternative to job-order-contracting

In order to provide a basis of comparison between job-order-contracting and other
project delivery methods, each respondent has been asked to identify what they believe to
be the most likely alternative to job-order-contracting. This not only provides for the

basis of comparison for all of the subsequent questions in the survey, but it also provides
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insight into what project delivery methods would use in lieu of JOC. The variable name

for this response will be: MLA.

Opinions comparing job-order-contracting to the most likely alternative

The remaining questions in this survey ask the respondents to provide their
opinions on job-order-contracting to the project delivery method that they have identified
as the most likely alternative to JOC. These opinions will relate to the elements of owner
satisfaction including cost, schedule, quality, safety, claims, and overall owner
satisfaction. The respondents will be asked how the individual elements of owner
satisfaction for job-order-contracting compare to the most likely alternative to JOC.
Menu responses were provided in the form of a Likert scale that allows varying degrees
of response (i.e. less to more, worse to better, and fewer to more).

Design costs. This question asks the respondents to compare the cost of project
design using job-order-contracting to the cost of project design using the most likely
alternative. Responses for this question will range from job-order-contract being much
lower in cost to job-order-contracting being much higher in cost. The variable name for
this response will be: DESIGNS.

Job order procurement costs. This question asks the respondents to compare the
cost of obtaining the services of a contractor using job-order-contracting to the cost of
obtaining the services of a contractor using the most likely alternative. Responses for this
question will range from job-order-contract being much lower in cost to job-order-
contracting being much higher in cost. The variable name for this response will be:

PROCS.
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Construction costs. This question asks the respondents to compare the cost of
construction using job-order-contracting to the cost of construction using the most likely
alternative. Responses for this question will range from job-order-contract being much
lower in cost to job-order-contracting being much higher in cost. The variable name for
this response will be: CONSTS.

Change order costs. This question asks the respondents to compare the cost of
change orders using job-order-contracting to the cost of change orders using the most
likely alternative. Responses for this question will range from job-order-contract being
much lower in cost to job-order-contracting being much higher in cost. The variable
name for this response will be: CHANGES.

Administration costs. This question asks the respondents to compare the cost of
project administration using job-order-contracting to the cost of project administration
using the most likely alternative. Responses for this question will range from job-order-
contract being much lower in cost to job-order-contracting being much higher in cost.
The variable name for this response will be: ADMINS.

Claims costs. This question asks the respondents to compare the cost of claims
using job-order-contracting to the cost of claims using the most likely alternative.
Responses for this question will range from job-order-contract being much lower in cost
to job-order-contracting being much higher in cost. The variable name for this response
will be: CLAIMS)

Time to initiate work. This question asks the respondents to compare the time
required to 1nitiate the work using job-order-contracting to the time required to initiate

the work using the most likely alternative. Responses for this question will range from
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job-order-contracting using a lot less time to job-order-contracting using a lot more time.
The variable name for this response will be: STARTIME.

Time to design the project. This question asks the respondents to compare the
time required to design the project using job-order-contracting to the time required to
design the project using the most likely alternative. Responses for this question will
range from job-order-contracting using much less time to job-order-contracting using
much more time. The variable name for this response will be: DSGNTIME

Time to construct. This question asks the respondents to compare the time
required to construct the work using job-order-contracting to the time required to
construct the work using the most likely alternative. Responses for this question will
range from job-order-contracting using much less time to job-order-contracting using
much more time. The variable name for this response will be: CONSTIME.

Time to close out the project. This question asks the respondents to compare the
time required to close out the project using job-order-contracting to the time required to
close out the project using the most likely alternative. Responses for this question will
range from job-order-contracting using a lot less time to job-order-contracting using a lot
more time. The variable name for this response will be: CLOSTIME

Ease of use. This question asks the respondents to compare the case of using job-
order-contracting to the ease of using the most likely alternative. Responses for this
question will range from job-order-contracting using much easier to use to job-order-
contracting using much more difficult to use. The variable name for this response will

be: EASYUSE.
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Quality. This question asks the respondents to compare the quality of work using
job-order-contracting to the quality of work using the most likely alternative. Responses
for this question will range from job-order-contracting using much better quality to job-
order-contracting using much worse quality. The variable name for this response will be:
QUALITY.

Safety. This question asks the respondents to compare worker safety using job-
order-contracting to worker safety using the most likely alternative. Responses for this
question will range from job-order-contracting using much better safety to job-order-
contracting using much worse safety. The variable name for this response will be:
SAFETY.

Warmﬁty issues. This question asks the respondents to compare the frequency of
warranty issues using job-order-contracting to the frequency of warranty issues using the
most likely alternative. Responses for this question will range from job-order-contracting
using much fewer warranty issues to job-order-contracting using much more warranty
issues. The variable name for this response will be: WARRANT.

Accidents. This question asks the respondents to compare the frequency of
accidents using job-order-contracting to the frequency of accidents using the most likely
alternative. Responses for this question will range from job-order-contracting using
much fewer accidents to job-order-contracting using much more accidents. The variable
name for this response will be: ACCIDENT.

Claims. This question asks the respondents to compare the frequency of claims
using job-order-contracting to the frequency of claims using the most likely alternative.

Responses for this question will range from job-order-contracting using much fewer
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claims to job-order-contracting using much more claims. The variable name for this
response will be: CLAIMS.

Owner Satisfaction. This question asks the respondents to compare owner
satisfaction using job-order-contracting to owner satisfaction using the most likely
alternative. Responses for this question will range from job-order-contracting providing
much more satisfaction to job-order-contracting providing much less satisfaction. The

variable name for this response will be: SATISFY.

Collection and Coding of Data

Data for this study was collected through the Institute for Social Science Research
at Arizona State University. An e-mail message éontaining a unique URL address was
sent to each individual on the mailing list. The message advised the recipient that they
are being invited to participate in an academic survey related to the use of job-order-
contracting and that their participation would be appreciated. If the recipient decided to
participate in the survey, they clicked on the URL link that took their web-browser to the
survey website. The survey questions were then provided to the participant in groups of
three questions per page. Depending on the answer to the question regarding the most
likely alternative that the owner would use in lieu of job-order-contracting, the remaining
questions will ask the respondent to compare their opinions regarding the use of JOC to
the most likely alternative identified. The participant could opt out of the survey at
anytime and the survey would then be terminated.

The unique URL allows the survey to be limited to only those who receive an

invitation to participate, and it limits participation in the survey to only one response per
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invitation. Once the unique URL has been utilized 1t will be closed, and no further
responses will be allowed using the unique URL.

While there were a few open-ended inquiries allowing almost any type of
response, most of the participant characteristic questions are provided with a menu of
possible answers. In addition, those questions with a menu of possible responses there
was also an option called “other” which would allow the participant to enter a response
not provided on the menu.

The final portion of the survey asked the respondent to compare job-order-
contracting to a most likely alternative using a Likert-type scale to measure the
respondent’s opinions with respect to the elements of owner satisfaction. These inquiries
asked the respondent to compare their opinions regarding their experiences with JOC in
comparison to the most likely alternative on the basis of cost (higher or lower), time
(more or less), quality (better or worse), safety (better or worse), claims (more or less),
and owner satisfaction (better or worse). The questions differ with the element of owner
satisfaction being measured, but in essence each of these questions allows for five
possible answers such as: 1) much more costly, 2) more costly, 3) about the same cost, 4)
less costly, and 5) much less costly. The respondent only needs to indicate which one of
these five responses best represents his or her opinion. Following collection of the

responses, the data were then coded on an ordinal scale of 1 to 5.
Test Statistic

The test statistic for this study was the Kruskal-Wallis test statistic and the chi

square (y°) distribution. For each hypothesis the Kruskal-Wallis test statistic was
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calculated and compared to the chi square statistic based upon the selected alpha and

appropriate degree of freedom.

Critical Value Analysis
If the calculated Kruskal-Wallis statistic exceeds the predicted y* value, the null
hypothesis was rejected and the alternate hypothesis accepted. If the calculated Kruskal-
Wallis statistic is smaller than the predicted y* distribution for the selected alpha and

degree of freedom, then the null hypothesis was retained as a viable possibility.

Summary

The basic methodology proposed for this study was to conduct a survey of job-
order-contracting users to determine their demographic characteristics and their opinions
regarding the use of JOC in comparison to a specific most likely alternative. This data
were collected by the Institute of Social Science Research at Arizona State University
where it was coded and provided to this researcher. The data were then be analyzed to
determine if the statistical assumptions regarding the use of the chi square statistic are
valid. The data were then be examined to determine if the hypotheses are acceptable or

not in accordance with the criteria established for this study.
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CHAPTER 4

FINDINGS AND DATA ANALYSIS

Introduction
As stated 1n the previous chapter, data for this study was divided into three
categories related to the questions of this study: 1) demographic information on the users
of the JOC project delivery method, 2) the most likely alternative to JOC, and 3) opinions
data on how JOC compares to the most likely alternative on the basis of cost, schedule,

quality, safety, claims, and owner satisfaction.

Demographic Findings

Question 1 of this study restated is: What are the characteristics of the typical JOC
user with respect to experience, location, type of organization, pricing methodology, and
reasons for using job-order-contracting? The findings for this portion of the study are all
tabulated using descriptive statistics.

Employer type. The purpose of this question was to see what types of opinions
will be represented in this study on the basis of employer type: 1) facility owner, 2)
program manager, 3) general contractor, 4) subcontractor, and 5) do not know, and 6) not
applicab}e. Table 4 1s a cross-tabulation of employer type (EMPLYR) and use of unit

price book (UPB).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



82

Table 4.

Employer Type * Use of Unit Price Book Cross-Tabulation

Use of Unit Price
Employer Type Book Total

Yes No

Facility Owner Count 84 67 151

% within Use of Unit o 0 0
Price Book 792%  79.8%  79.5%

Program Manager Count 14 6 20

% within Use of Unit N o o
Price Book 13.2% 7.1%  10.5%

General Contractor Count 5 2 7
% within Use of Unit 4.7 2 4% 3.7%
. 0 . 0 . 0

Price Book
Subcontractor Count 2 3 5
% within Use of Unit 0 o 0
Price Book 1.9% 3.6% 2.6%
Don't Know Count 0 1 1
% within Use of Unit 0 o 0
Price Book .0% 1.2% 5%
Not Applicable Count 1 2 3
% within Use of Unit 0 0 0
Price Book .9% 2.4% 1.6%
Other Count 0 3 3
% within Use of Unit 0 o 0
Price Book 0% 3.6% 1.6%
Total Count 106 84 190

% within Use of Unit

0 0, 0
Price Book 100.0% 100.0% 100.0%

Years of experience. To gain insight into the levels of experience with each type
of project delivery method the respondents were asked to indicate the number of years of
experience they have with DBB (DBBYRS), DB (DBYRS), CMAR (CMARYRS), and
JOC (JOCYRS). Table 5 is a side-by-side comparison of the frequency findings for each

of these four questions. In addition, Figures 16 through 19 are histograms that depict the
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responses to the years of experience question in regard to each of the four project

delivery methods in question.

Table 5.

Years of Experience Frequency Table Comparison

Years of Years of Years of Years of
DBB DB CMAR JOC
Experience  Experience Experience  Experience
Valid 172 163 153 182
Missing 18 27 37 8
Mean 17.05 9.53 6.20 8.73
Median 16.50 5.00 3.00 5.50
Mode 25 5 0 5
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Figure 16. Years of experience histogram for design-bid-build
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Figure 17. Years of experience histogram for design-build
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Figure 18. Years of experience histogram for construction-management-at-risk
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Years of JOC Experience
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Figure 19. Years of experience histogram for job-order-contracting

Number of task orders. Along with the years of experience that an individual has
with job-order-contracting, it is anticipated that the number of job orders that an
individual works with in a typical year could influence opinions (NOTASK). The
purpose of this question was to gain greater insight into the respondent’s level of
experience. Figure 20 is a histogram that depicts the response levels to the question of

the number of job orders last year.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



86

Histogram

504

40—
>
O30+ |
< vl
@ i o
g
o =
o 4 -
w — :

20 o}

10~

1 . : Mean = 11.68
Std. Dev. = 13.713
0 T ! T PN =154
0 10 20 30 40 50

Number of Job Orders in the last year

Figure 20. Number of job orders last year histogram

Type of Procurement. The purpose of this question is to provide more insight into
how users of JOC are procuring the services of a job-order contractor. Table 6 is a cross-

tabulation of procurement method (PROCUR) and use of unit price book (UPB).

Table 6.

JOC Procurement Method * Use of Unit Price Book Cross-Tabulation

Use of Unit Price

JOC procurement method Book
Yes No

Total

Facility Owner Count 74 61 135

% within Use of Unit

0 0 0
Price Book 69.8%  72.6% T1.1%
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Use of Unit Price

Total
JOC procurement method Book
Yes No
Cooperative Purchasing Count 27 18 45
Agency
% within Use of Unit 2559  21.4%  23.7%
Price Book e e e
Don't Know Count 2 1 3
% within Use of Unit o 0 0
Price Book 1.9% 1.2% 1.6%
Not Applicable Count 1 3 4
% within Use of Unit o o 0
Price Book 9% 3.6% 2.1%
Other Count 2 1 3
% within Use of Unit o o 0
Price Book 1.9% 1.2% 1.6%
Total Count 106 84 190
Yo within Use of Unit 406 500 100.0%  100.0%

Price Book

Contracting environment. The purpose of this question is to see where JOC 1s

being used relative to contracting environment. Table 7 is a cross-tabulation of

contracting environment (ENVIRON) and use of unit price book (UPB).
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Type of Owner Organization * Use of Unit Price Book Cross-Tabulation
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Use of Unit Price

o Total
Type of Owner Organization Book
Yes No
Private Companies Count 8 17 25
% within Use of o o o
Unit Price Book 7.5% 20.2% 13.2%
Federal Agencies [non-military]  Count 11 8 19
% within Use of o o o
Unit Price Book 10.4% 9.5% 10.0%
Federal Agencies [military] Count 32 16 48
% within Use of o o 0
Unit Price Book 30.2% 19.0% 25.3%
Semi-Private Federal Agencies Count 1 1 2
% within Use of o R o
Unit Price Book 9% 1.2% L1%
State/Commonwealth Agencies ~ Count 12 3 15
% within Use of o o 0
Unit Price Book 11.3% 3.6% 7:9%
County or Parish Departments Count 9 3 12
% within Use of N o o
Unit Price Book 8.5% 3.6% 6.3%
Clty,. prp or other type of Count 7 13 20
Municipalities
% within Use of o o o
Unit Price Book 6.6% 15.5% 10.5%
Higher Educatlon [university or Count 1 12 23
community college]
% within Use of o o o
Unit Price Book 10.4% 14.3% 12.1%
Primary education [K-12] Count 11 8 19
% within Use of 10.4% 9.5% 10.0%

Unit Price Book
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Table 7. (continued)

Use of Unit Price
Type of Owner Organization Book
Yes No

Total

Don't Know Count 1 1 2

% within Use of

0 0, 0
Unit Price Book % 1.2% 1.1%

Other Count 3 2 5

% within Use of

1) 0 [¢]
Unit Price Book 2.8% 2.4% 2.6%

Total Count 106 84 190

% within Use of

0 0, 0
Unit Price Book 100.0% 100.0%  100.0%

Pricing method. The purpose of this question is to look at how pricing for the
work is determined. Table 8 is a summary of the responses to the question is the work

priced using a unit price book (PRICING).

Table 8.
Use of Unit Price Book
Use of Unit Frequenc Percent Vahlid Cumulative
Price Book 9 y Percent Percent
Yes 106 . 558 55.8 55.8
No 84 44.2 442 100.0

Total 190 100.0 100.0

Zip code (Location). The purpose of this question was to see where JOC is being
used. In order to make the results to this question more intuitive, all of the zip codes
were recoded into city (CITY) and state (STATE) locations. Table 9 is a cross-tabulation

of state (STATE) and use of unit price book (UPB).
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State * Use of Unit Price Book Cross-Tabulation
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Use of Unit Price

Book Total
State Ves No
Count 3 0 3
% within Use of Unit Price Book 2.8% .0% 1.6%
AE Count 1 0 1
% within Use of Unit Price Book 9% 0% 5%
AK Count 2 0 2
% within Use of Unit Price Book 1.9% 0% 1.1%
AR Count 1 1 2
% within Use of Unit Price Book 9% 1.2% 1.1%
AZ Count 15 11 26
% within Use of Unit Price Book 142%  13.1% 13.7%
CA Count 6 7 13
% within Use of Unit Price Book 57% - 8.3% 6.8%
CO Count 0 1 1
% within Use of Unit Price Book .0% 1.2% 5%
CT Count 1 2 3
% within Use of Unit Price Book 9% 2.4% 1.6%
DC Count 2 3 5
% within Use of Unit Price Book 1.9% 3.6% 2.6%
FL Count 7 3 10
% within Use of Unit Price Book 6.6% 3.6% 5.3%
GA Count 6 0 6
% within Use of Unit Price Book 5.7% 0%  3.2%
IA Count 1 0 1
% within Use of Unit Price Book ..9% .0% 5%
ID Count 1 2 3
% within Use of Unit Price Book 9% 2.4% 1.6%
IL Count 1 ] 2
% within Use of Unit Price Book 9% 1.2% 1.1%
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Table 9. (Continued)
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Use of Unit Price

Book Total
State Yes No
IN Count 1 1 2
% within Use of Unit Price Book 9% 1.2% 1.1%
KS Count 1 1 2
% within Use of Unit Price Book 9% 1.2% 1.1%
KY Count 0 2 2
% within Use of Unit Price Book 0% 2.4% 1.1%
MA Count 1 0 1
% within Use of Unit Price Book 9% 0% 5%
MD Count 6 1 7
% within Use of Unit Price Book 5.7% 1.2% 3.7%
ME Count 1 0 1
% within Use of Unit Price Book 9% 0% 5%
MI Count 0 4 4
% within Use of Unit Price Book 0% 4.8% 2.1%
MN Count 0 2 2
% within Use of Unit Price Book 0% 2.4% 1.1%
MO Count 2 3 5
% within Use of Unit Price Book 1.9% 3.6% 2.6%
NC Count 1 1 2
% within Use of Unit Price Book 9% 1.2% 1.1%
ND Count 0 1 1
% within Use of Unit Price Book 0% 1.2% 5%
NE Count 1 0 1
% within Use of Unit Price Book 9% 0% 5%
NH Count 0 1 1
% within Use of Unit Price Book 0% 1.2% 5%
NJ Count 1 1 2
% within Use of Unit Price Book 9% 1.2% 1.1%
NM Count 1 2 3
% within Use of Unit Price Book 9% 2.4% 1.6%
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Use of Unit Price Total
Book
State Yes No
NY Count 3 6 9
% within Use of Unit Price Book 2.8% 7.1% 4.7%
OH Count 3 2 5
% within Use of Unit Price Book 2.8% 2.4% 2.6%
OK Count 2 0 2
% within Use of Unit Price Book 1.9% 0% 1.1%
OR Count 0 2 2
% within Use of Unit Price Book 0% 2.4% 1.1%
PA Count 0 3 3
% within Use of Unit Price Book 0% 3.6% 1.6%
SC Count 2 1 3
% within Use of Unit Price Book 1.9% 1.2% 1.6%
X Count 11 5 16
% within Use of Unit Price Book 10.4% 6.0% 8.4%
uT Count 0 1 1
% within Use of Unit Price Book 0% 1.2% 5%
VA Count 8 6 14
% within Use of Unit Price Book 7.5% 7.1% 7.4%
WA Count 13 7 20
% within Use of Unit Price Book 12.3% 83% 10.5%
WI Count 1 0 1
% within Use of Unit Price Book 9% 0% 5%
Total Count 106 84 190
% within Use of Unit Price Book 100.0% 100.0% 100.0%

motivation for using JOC with respect to 1) costs, 2) quality, 3) expediency, or 4)

something else. Table 10 is a cross-tabulation of primary reason for using JOC

(WHYO01) and use of unit price book (UPB).
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Table 10.

Reason #1 for Using JOC * Use of Unit Price Book Cross-Tabulation

93

Use of Unit Price

] Total
Reason #1 for using JOC Book
Yes No

Lowerh cost comparc‘ed to the Count 7 7 14
most likely alternative

% within Use of o o o

Unit Price Book 6.6% 8.3% 7:4%
Urgency or need to complete the Count 45 37 82
work

% within Use of o N 0

Unit Price Book 42.5% 44.0% 43.2%
Con‘Fractor s reputation for Count 1 6 7
quality work

% within Use of o o 0

Unit Price Book 9% 71% 3:7%
antractqr s reputation for not Count 0 1 1
filing claims

% within Use of o o o

Unit Price Book 0% 1.2% %
Owner's previous experience
with the contractor Count 14 8 22

% within Use of N o o

Unit Price Book 13.2% 9.5% 11.6%
Slmp11c1‘ty of the job-order- Count 21 11 39
contracting process

% within Use of o o o

Unit Price Book 19.8% 13.1% 16.8%
Predictability o'f the process to Count 13 11 24
meet the owner's needs

% within Use of o o o

Unit Price Book 12.3% 13.1% 12.6%
Don't Know Count 1 1 2

% within Use of o o 0

Unit Price Book 9% 1.2% 11%
Other Count 4 2 6

% within Use of N 0 0

Unit Price Book 3-8% 2:4% 3:2%
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Table 10. (Continued)

Use of Unit Price

Total
Reason #1 for using JOC Book
Yes No
Total Count 106 84 190
o/ s
Snvii’g;‘ii’eng;’g 100.0% 100.0%  100.0%

Most Likely Alternative to JOC

Question 2 of this study restated 1s: What is the most likely alternative to JOC as a
project delivery method for the owner currently using job-order-contracting? The
findings for this portion of the study are tabulated using descriptive statistics and
analyzed Ausing the chi square statistic.

Most-likely-alternative to job-order-contracting. The purpose of this question was
twofold: 1) determine overall what the most likely alternative is to JOC, and 2) to provide
a basis of comparison between jqb—order—contracting and the project delivery methods
identified by each respondent. Table 11 is a cross-tabulation of the most likely

alternative (MLA) and use of unit price book (UPB).

Table 11.

Most Likely Alternative to Using JOC * Use of Unit Price Book Cross-Tabulation

Use of Unit Price

Most likely alternative to using Book Total
JOC Yes No
Design-bid-build contract Count . 59 41 100

% within Use of Unit

0, 0 0
Price Book 55.7%  48.8%  52.6%
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Table 11. (Continued)

Use of Unit Price

Most likely alternative to using Book Total
JOC Yes No
Design-build contract Count 21 16 37

% within Use of Unit 198%  19.0%  19.5%
Price Book oo e =7
Construction-manager-at-risk

Count 16 13 29
contract

% within Use of Unit

0 0 V)
Price Book 151%  15.5%  15.3%
The owner's employees would

complete the work Count 4 7 11

% within Use of Unit 3 8% 8.3% 5.8%

Price Book
Don't Know Count 0 1 1
% within Use of Unit . . .
Price Book 0% 1.2% 5%
Other Count 6 6 12

% within Use of Unit

0 [4) 0
Price Book 5.7% 7.1% 6.3%

Total Count 106 84 190

% within Use of Unit

0 0 0
Price Book 100.0% 100.0% 100.0%

In addition to the descriptive aspects of this question, Hypothesis 1 states that
there is no difference with respect to the MLA that the respondents would indicate. In
essence, there is an equal chance that any one of the three alternatives might be indicated
as the MLA. If this were true then it could be anticipated that the respondents would
have indicated near equal frequencies for each of the three alternatives provided. To
analyze the validity of this hypothesis, a %> procedure was run on this data using a

distribution of 2 degrees of freedom (a = 0.05). The chi-square statistic for this
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distribution yields x> = 54.66 as compared to a ¥’ = 5.99 for a distribution of 2 degrees of
freedom using a = 0.05. Table 12 contains the observed and expected frequencies for this

distribution.

Table 12.

Frequencies of Most Likely Alternative to Using JOC

Most likely alternative to using JOC

Category Observed N Expected N Residual
1 Design-bid-build contract 100 55.3 44.7
2 Design-build contract 37 55.3 -18.3
3 Construction-manager-at-risk contract 29 55.3 -26.3
Total 166

Comparison of JOC to the MLA

Question 3 of this study restated is: Are owner perceptions with respect to
construction costs, timeliness of construction, quality, safety, claims and owner
satisfaction affected by the project delivery method selected for a project? The findings
for this portion of the study are tabulated using descriptive statistics and analyzed using
the chi square statistic.

Design costs. This question asked the respondents to compare the cost of project
design using job-order-contracting to the cost of project design using the most likely

alternative (DESIGNS). Table 13 contains the cross tabulation findings for this question.
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Hypothesis 2 states that opinions with respect to the cost of project design being
higher, the same, or lower than the design cost for the MLA are not significantly
influenced by the specific MLA used in the comparison. To address this, a Kruskal-
Wallis test was performed to determine if thé data supports the hypothesis that the
observed differences in responses are the result of random variation, or are the result of
the MLA used in the comparison. The Kruskal-Wallis test statistic for this analysis
yielded H = 11.43. The critical chi-square value for a distribution using 2 degrees of
freedom and o = 0.05 would be 5.99. The asymptotic significance of this Kruskal-Wallis
test statistic 1s 0.003, or 3 chances in 1000 that this distribution is the result of random

variation.

Job order procurement costs. This question asks the respondents to compare the
cost of obtaining the services of a contractor using job-order-contracting to the cost of
obtaining the services of a contractor using the most likely alternative (PROCS). Table

14 contains the cross tabulation findings for this question.
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Hypothesis 3 states that opinions with respect to the cost of contractor
procurement being higher, the same, or lower than the design cost for the MLA are not
significantly influenced by the specific MLA used in the comparison. To address this, a
Kruskal-Wallis test was performed to determine if the data supports the hypothesis that
the observed differences in responses are the result of random variation, or are the result
of the MLA used in the comparison. The Kruskal-Wallis test statistic for this analysis
yielded H = 3.42. The critical chi-square value for a distribution using 2 degrees of
freedom and o = 0.05 would be 5.99. The asymptotic significance of this Kruskal-Wallis
test statistic is 0.181, or 181 chances in 1000 that this distribution is the result of random

variation.
Construction costs. This question asks the respondents to compare the cost of

construction using job-order-contracting to the cost of construction using the most likely

alternative (CONSTS). Table 15 contains the cross tabulation findings for this question.
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Hypothesis 4 states that opinions with respect to the cost of construction being
higher, the same, or lower than the design cost for the MLA are not significantly
influenced by the specific MLA used in the comparison. To address this, a Kruskal-
Wallis test was performed to determine if the data supports the hypothesis that the
observed differences in responses are the result of random variation, or are the result of
the MLA used in the comparison. The Kruskal-Wallis test statistic for this analysis
yielded H = 0.395. The critical chi-square value for a distribution using 2 degrees of
freedom and o = 0.05 would be 5.99. The asymptotic significance of this Kruskal-Wallis
test statistic is 0.821, or 821 chances in 1000 that this distribution is the result of random

variation.

Change order costs. This question asks the respondents to compare the cost of
change orders using job-order-contracting to the cost of change orders using the most
likely alternative (CHANGES$). Table 16 contains the cross tabulation findings for this

question.
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Hypothesis 5 states that opinions with respect to the cost of change orders being
higher, the same, or lower than the design cost for the MLA are ﬁot significantly
influenced by the specific MLA used in the comparison. To address this, a Kruskal-
Wallis test was performed to determine if the data supports the hypothesis that the
observed differences in responses are the result of random variation, or are the result of
the MLA used in the comparison. The Kruskal-Wallis test statistic for this analysis
yielded H = 1.68. The critical chi-square value for a distribution using 2 degrees of
freedom and o = 0.05 would be 5.99. The asymptotic significance of this Kruskal-Wallis
test statistic 1s 0.431, or 431 chances in 1000 that this distribution is the result of random

variation.

Administration costs. This question asks the respondents to compare the cost of
project administration using job-order-contracting to the cost of project administration
using the most likely alternative (ADMINS$). Table 17 contains the cross tabulation

findings for this question.
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Hypothesis 6 states that opinions with respect to the cost of project administration
being higher, the same, or lower than the design cost for the MLA are not significantly
influenced by the specific MLA used in the comparison. To address this, a Kruskal-
Wallis test was performed to determine if the data supports the hypothesis that the
observed differences in responses are the result of random variation, or are the result of
the MLA used in the comparison. The Kruskal-Wallis test statistic for this analysis
yielded H = 1.38. The critical chi-square value for a distribution using 2 degrees of
freedom and a = 0.05 would be 5.99. The asymptotic significance of this Kruskal-Wallis
test statistic 1s 0.502, or 502 chances in 1000 that this distribution 1s the result of random

variation.

Claims costs. This question asks the respondents to compare the cost of claims

using job-order-contracting to the cost of claims using the most likely alternative

(CLAIMS). Table 18 contains the cross tabulation findings for this question.
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Hypothesis 7 states that opinions with respect to the cost of claims being higher,
the same, or lower than the design cost for the MLA are not significantly influenced by
the specific MLA used in the comparison. To address this, a Kruskal-Wallis test was
performed to determine if the data supports the hypothesis that the observed differences
in responses are the result of random variation, or are the result of the MLA used in the
comparison. The Kruskal-Wallis test statistic for this analysis yielded H = 1.50. The
critical chi-square value for a distribution using 2 degrees of freedom and o = 0.05 would
be 5.99. The asymptotic significance of this Kruskal-Wallis test statistic 1s 0.472, or 472

chances in 1000 that this distribution is the result of random variation.

Time to initiate work. This question asks the respondents to compare the time
required to initiate the work using job-order-contracting to the time required to initiate
the work using the most likely alternative (STARTIME). Table 19 contains the cross

tabulation findings for this question.
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Hypothesis 8 states that opinions with respect to the time required to initiate the
work being longer, the séme, or shorter than the time required for the MLA are not
significantly influenced by the specific MLA used in the comparison. To address this, a
Kruskal-Wallis test was performed to determine if the data supports the hypothesis that
the observed differences in responses are the result of random variation, or are the result
of the MLA used in the comparison. The Kruskal-Wallis test statistic for this analysis
yielded H = 0.593. The critical chi-square value for a distribution using 2 degrees of
freedom and a = 0.05 would be 5.99. The asymptotic significance of this Kruskal-Wallis
test statistic 1s 0.744, or 744 chances in 1000 that this distribution is the result of random

variation.

Time to design the project. This question asks the respondents to compare the
time required to design the project using job-order-contracting to the time required to
design the project using the most likely alternative (DSGNTIME). Table 20 contains the

cross tabulation findings for this question.
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Hypothesis 9 states that opinions with respect to the time required to initiate the
work being longer, the same, or shorter than the time required for the MLA are not
significantly influenced by the specific MLA used in the comparison. To address this, a
Kruskal-Wallis test was performed to determine if the data supports the hypothesis that
the observed differences in responses are the result of random variation, or are the result
of the MLA used in the comparison. The Kruskal-Wallis test statistic for this analysis
yielded H = 0.151. The critical chi-square value for a distribution using 2 degrees of
freedom and a = 0.05 would be 5.99. The asymptotic significance of this Kruskal-Wallis
test statistic 15 0.927, or 927 chances in 1000 that this distribution is the result of random

variation.

Time to construct. This question asks the respondents to compare the time
required to construct the work using job-order-contracting to the time required to
construct the work using the most likely alternative (CONSTIME). Table 22 contains the

cross tabulation findings for this question.
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Hypothesis 10 states that opinions with respect to the time required to construct
the project being longer, the same, or shorter than the time required for the MLA are not
significantly influenced by the specific MLA used in the cvomparison. To address this, a
Kruskal-Wallis test was performed to determine if the data supports the hypothesis that
the observed differences in responses are the result of random variation, or are the result
of the MLA used in the comparison. The Kruskal-Wallis test statistic for this analysis
yielded H =2.31. The critical chi-square value for a distribution using 2 degrees of
freedom and o = 0.05 would be 5.99. The asymptotic significance of this Kruskal-Wallis
test statistic is 0.315, or 315 chances in 1000 that this distribution is the result of random

variation.

Time to close out the project. This question asks the respondents to compare the
time required to close out the project using job-order-contracting to the time required to
close out the project using the most likely alternative (CLOSTIME). Table 22 contains

the cross tabulation findings for this question.
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Hypothesis 11 states that opinions with respect to the time required to closeout the
project being longer, the same, or shorter than the time required for the MLA are not
significantly influenced by the specific MLA used in the comparison. To address this, a
Kruskal-Wallis test was performed to determine if the data supports the hypothesis that
the observed differences in responses are the result of random variation, or are the result
of the MLA uéed in the comparison. The Kruskal-Wallis test statistic for this analysis
yielded H = 0.576. The critical chi-square value for a distribution using 2 degrees of
freedom and o = 0.05 would be 5.99. The asymptotic significance of this Kruskal-Wallis
test statistic 15 0.750, or 750 chances in 1000 that this distribution is the result of random

variation.
Ease of use. This question asks the respondents to compare the ease of using job-

order-contracting to the ease of using the most likely alternative (EASYUSE). Table 23

contains the cross tabulation findings for this question.
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Hypothesis 12 states that opinions with respect to the ease of using JOC being
easier, the same, or not as easy as using the most likely alternative project delivery
method are not significantly influenced by the specific MLA used in the comparison. To
address this, a Kruskal-Wallis test was performed to determine if the data supports the
hypothesis that the observed differences in responses are the result of random varation,
or are the result of the MLA used in the comparison. The Kruskal-Wallis test statistic for
this analysis yielded H = 1.44. The critical chi-square value for a distribution using 2
degrees of freedom and a = 0.05 would be 5.99. The asymptotic significance of this
Kruskal-Wallis test statistic is 0.488, or 488 chances in 1000 that this distribution is the

result of random variation.

Quality. This question asks the respondents to compare the quality of work using

job-order-contracting to the quality of work using the most likely alternative

(QUALITY). Table 24 contains the cross tabulation findings for this question.
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" Hypothesis 13 states that opinions with respect to the quality of work being better,
the same, or worse than the quality for the most likely alternative project delivery method
are not significantly influenced by the specific MLA used in the comparison. To address
this, a Kruskal-Wallis test was performed to determine if the data supports the hypothesis
that the observed differences in responses are the result of random variation, or are the
result of the MLA used in the comparison. The Kruskal-Wallis test statistic for this
analysis yielded H = 5.15. The critical chi-square value for a distribution using 2 degrees
of freedom and a = 0.05 would be 5.99. The asymptotic significance of this Kruskal-
Wallis test statistic 1s 0.076, or 76 chances in 1000 that this distribution is the result of

random variation.

Safety. This question asks the respondents to compare worker safety using job-

order-contracting to worker safety using the most likely alternative (SAFETY). Table 25

contains the cross tabulation findings for this question.
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Hypothesis 14 states that opinions with respect to the quality of work being better,
the same, or worse than the quality for the most likely alternative project delivery method
are not significantly influenced by the specific MLA used in the comparison. To address
this, a Kruskal-Wallis test was performed to determine if the data supports the hypothesis
that the observed differences in responses are the result of random variation, or are the
result of the MLLA used in the comparison. The Kruskal-Wallis test statistic for this
analysis yielded H = 5.22. The critical chi-square value for a distribution using 2 degrees
of freedom and a = 0.05 would be 5.99. The asymptotic significance of this Kruskal-
Wallis test statistic 1s 0.073, or 73 chances in 1000 that this distribution is the result of

random variation.

Warranty issues. This question asks the respondents to compare the frequency of
warranty issues using job-order-contracting to the frequency of warranty issues using the
most likely alternative (WARRANT). Table 26 contains the cross tabulation findings for

this question.
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Hypothesis 15 states that opinions with respect to the number of warranty issues
being higher, the same, or lower than the number for the most likely alternative project
delivery method are significantly influenced by the specific MLA used in the
comparison. To address this, a Kruskal-Wallis test was performed to determine if the
data supports the hypothesis that the observed differences in responses are the result of
random variation, or are the result of the MLA used in the comparison. The Kruskal-
Wallis test statistic for this analysis yielded H = 1.43. The critical chi-square value for a
distribution using 2 degrees of freedom and a = 0.05 would be 5.99. The asymptotic
significance of this Kruskal-Wallis test statistic is 0.489, or 489 chances in 1000 that this

distribution is the result of random variation.

Accidents. This question asks the respondents to compare the frequency of
accidents using job-order-contracting to the frequency of accidents using the most likely
alternative (ACCIDENT). Table 27 contains the cross tabulation findings for this

question.
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Hypothesis 16 states that opinions with respect to the number of accidents being
higher, the same, or lower than the number for the most likely alternative project delivery
method are not significantly influenced by the specific MLA used in the comparison. To
address this, a Kruskal-Wallis test was performed to determine if the data supports the
hypothesis that the observed differences in responses are the result of random variation,
or are the result of the MLA used in the comparison. The Kruskal-Wallis test statistic for
this analysis yielded H = 0.295. The critical chi-square value for a distribution using 2
degrees of freedom and a = 0.05 would be 5.99. The asymptotic significance of this
Kruskal-Wallis test statistic is 0.863, or 863 chances in 1000 that this distribution is the

result of random variation.
Claims. This question asks the respondents to compare the frequency of claims

using job-order-contracting to the frequency of claims using the most likely alternative

(CLAIMS). Table 28 contains the cross tabulation findings for this question.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



127

sue[)
%0001 %0°001 %0001  %0°001 %0°001 %0001 %0°001 %0°001 Jo uostedwo)
Mm%
881 ¢ €l 9 01 YL 197 6¢ unoy [B10L
Swire[s
%87CL %0 %T9Y %L 91 %0°0v %S°6 %¢£°6 %l1°S Jo uosteduwo)
UHpIm %
144 0 9 1 14 L 1% [4 wunoy R_Po
surer)
%y St %0 %L'L %0° %001 %91 %t'ET %8'Cl1 Jo uostedwo) 10BNUOD
UM o ysu-je-rogeuet
6¢ 0 I 0 I 4! 01 S junoy - -uondnNIsuos)
: swrerd
%L'61 %0 %0’ %EEe %0°0C %L6T %9l %¢01 Jo uosuedwo)
argm 9, 19B1U0D
LE 0 0 [4 4 44 L 4 uno) Ing-ugiso(q
pIing-ust
swie)
%1°CS %0001 %C 9 %0°0¢ %0°0€ %Iy %CI1S %8 1L Jo uostredwo) DOf Suisn
UIIM %  10B)UOD P[Ing 01 2A1RWIO) R
86 £ 9 £ € 113 (44 8¢ Junoy -pIq-usisa(g A1 180
[e10], oIqeorddy  moudy  VINOY  VINY  VIA V1IN VIN
0N juod  uBY) 910W  UBY) dIou oy Ay ueyy o ueyy
101V oMY seowes IamaJ 19MmaJ
M MV 01V
moqy

swire[) jo uostedwo))

uone[nqe -sso1)) swie) Jo uosuedwo)) , DO Suis 01 dAnBUIN[Y A[OYIT ISON

‘8T RIqEL

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



128

Hypothesis 17 states that opinions with respect to the number of claims being
higher, the same, or lower than the number for the most likely alternative project delivery
method are not significantly influenced by the specific MLA used in the comparison. To
address this, a Kruskal-Wallis test was performed to determine if the data supports the
hypothesis that the observed differences in responses are the result of random variation,
or are the result of the MLA used in the comparison. The Kruskal-Wallis test statistic for
this analysis yielded H = 3.30. The critical chi-square value for a distribution using 2
degrees of freedom and o = 0.05 would be 5.99. The asymptotic significance of this
Kruskal-Wallis test statistic is 0.192, or 192 chances in 1000 that this distribution 1s the

result of random variation.

Owner Satisfaction. This question asks the respondents to compare owner

satisfaction using job-order-contracting to owner satisfaction using the most likely

alternative (SATISFY). Table 29 contains the cross tabulation findings for this question.
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Hypothesis 18 states that opinions with respect to the overall level of owner
satisfaction being higher, the same, or lower than the level for the most likely alternative
project delivery method are not significantly influenced by the specific MLA used in the
comparison. To address this, a Kruskal-Wallis test was performed to determine if the
data supports the hypothesis that the observed differences in responses are the result of
random variation, or are the result of the MLA used in the comparison. The Kruskal-
Wallis test statistic for this analysis yielded H = 1.25. The critical chi-square value for a
distribution using 2 degrees of freedom and o = 0.05 would be 5.99. The asymptotic
significance of this Kruskal-Wallis test statistic is 0.536, or 536 chances in 1000 that this

distribution is the result of random variation.

Summary

This study began with three questions: 1) what are the characteristics of the
typical JOC user with respect to experience, location, type of organization, pricing
methodology, and reasons for using job-order-contracting?; 2) what is the most likely
alternative to JOC as a project delivery method for the owner currently using job-order-
contracting?; and 3) are owner perceptions with respect to construction costs, timeliness
of construction, quality, safety, claims and owner satisfaction affected by the project
delivery method selected for a project? The following is a summary of the findings with
respect to these questions:
Question 1 - What are the characteristics of the typical JOC user with respect to
experience, location, type of organization, pricing methodology, and reasons for using

job-order-contracting? Table 30 is a summary of the most prevalent responses received.
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Characteristics of JOC Users: Most Prevalent Responses
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Characteristic Most Prevalent Responses  Quantity Unit
Employer type Facility Owner 79.5 % of Response
Program Manager 10.5 % of Response
General Contractor 3.7 % of Response
Years of MLA experience  DBB 17.0 Years (mean)
DB 9.5 Years (mean)
JOC 8.7 Years (mean)
CMAR 6.2 Years (mean)
Number of task orders Last year 11.7 Count (mean)
Type of procurement Facility Owner 71.1 % of Response
Coop. Purchasing Agency 23.7 % of Response
Contracting environment Federal Agency [military] 253 % of Response
Private Companies 13.2 % of Response
Higher Education 12.1 % of Response
Pricing method Use a UPB 55.8 % of Response
Do not use a UPB 442 % of Response
Zip code (State) Arizona 13.7 % of Response
Washington 10.5 % of Response
Texas 8.4 % of Response
Why use JOC? gcfr%l;r;ge(i;:isgrico 43.2 % of Response
s R —
Predictability of the
process to meet the 12.6 % of Response

owner's needs

Question 2 - What is the most likely alternative to JOC as a project delivery method for

the owner currently using job-order-contracting? Table 31 1s a summary of the most

prevalent responses received.
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Table 31.

Most Likely Alternative to Use of JOC: Most Prevalent Responses

Most Likely Alternative Percent of Total
Design-bid-build 52.6%
Design-build 19.5%
Construction-management-at-risk 15.3%

Self perform the work 5.8%

Question 3 - Are owner perceptions with respect to construction costs, timeliness of
construction, quality, safety, claims and owner satisfaction affected by the project
delivery method selected for a project? Table 32 is a summary of the Kruskal-Wallis test

statistics from the analysis performed.

Table 32.

Kruskal-Wallis Test Statistic Findings

Are opinif)ns regar@ing ____ using . Chi-square Asymptotic
JOC &gmﬁcaptly 1nﬂuencec-1 by the  Kruskal-WallisH (2 degrees Significance
MLA used in the comparison? of freedom)
Design costs 11.43 5.99 0.003
Job order procurement costs 3.42 5.99 0.181
Construction costs 0.395 5.99 0.821
Change order costs 1.68 5.99 0.431
Administration costs 1.38 5.99 0.502
Claims costs 1.50 5.99 0.472
Time to initiate work 0.593 5.99 0.744
Time to design the project 0.151 5.99 0.927
Time to construct 2.31 5.99 0.315
Time to close out the project 0.576 5.99 0.750
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Table 32. (Continued)

Are opinions regarding using Chi-square

JOC signiﬁcantly influenced by the Kruskal-WallisH (2 degrees g;ﬁﬁ.}i t;r:icce
MLA used in the comparison? of freedom)
Ease of use 1.44 5.99 0.488
Quality 5.15 5.99 0.076
Safety 522 5.99 0.073
Warranty issues 1.43 5.99 0.489
Accidents 0.295 5.99 0.863
Claims 3.30 5.99 0.192
Owner Satisfaction 1.25 5.99 0.536
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CHAPTER 5

CONCLUSIONS
Questions of the Study

Question 1

. What are the characteristics of the typical JOC user with respect to experience, location,
type of organization, pricing methodology, and reasons for using job-order-contracting?
”fhis question has been addressed through the use of descriptive statistics.

The respondents to this study primarily indicated that they were employed by
tacility owners (79.5%) and that they had on average 17 years of design-bid-build
experience in addition to 8.7 years of job-order-contracting experience. Also, on an
average, the respondents indicated that they had worked on 11.7 work orders in the
previous year. In regard to the type of procurement used to obtain the services of a JOC
contractor, the respondents indicated that the majority of them have their own owner
procured JOC (71.1%) while another significant portion of them use the JOC services of
a cooperative purchasing agency (23.7%). With respect to the contracting environment
where JOC is being used, about 50% of the responses were from federal agencies —
military (25.3%), privaté companies (13.2%), and higher education — universities and

colleges (12.1%). The unit price book 1s still the primary method of pricing JOC work
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with 55.8% of the responses indicating they use a UPB and 44.2% indicating they price
their JOC work in some other manner. Converting the zip codes of the respondents into
state names, it can be seen that the respondents came from 38 states with most of the
respondents coming from the states of Arizona (13.7%), Washington (10.5%), and Texas
(8.4%). Finally, just under three-quarters of the respondents indicated their primary
motivation for using JOC is 1) the urgency or need to complete the work (43.2%), 2) the
simplicity of the job-order-contracting process (16.8%), and 3) the predictability of the

process to meet the owner’s needs (12.6%).

Question 2

What is the most likely aliemative to JOC as a project delivery method for the
owner currently using job-order-contracting? This question was analyzed using the
following hypotheses:

Hyl: Ppgs = Pps = Pemar: The users of JOC will indicate there is no one, or
more, most likely alternative project delivery method to job-order-contracting.

Hal: Not Hyl: The users of JOC will indicate there is one, or more, most likely
alternative project delivery methods to job-order-contracting.

Assuming there is no one, or more, most likely alternative to JOC there would be
an expected 55.3 frequency (using 166 responses) that each of the alternatives would be
selected. In contrast to this, respondents to this study indicated 100 times that the DBB
project delivery method would be the MLA for JOC. In addition, DB was identified as
the MLA 37 times, and CMAR was selected 29 times (see Table 11). Using the chi-

square statistic for this distribution yields y* = 54.66 as compared to a x> = 5.99 for a
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distribution of 2 degrees of freedom using a = 0.05. The asymptotic significance of this
as calculated using SPSS is 0.000, or there is a less than 1 chance in 1000 there is a Type
2 error (acceptance of a hypothesis when in fact it should be rejected). Based upon this,
Hyl is rejected and the alternative hypothesis (Ha1) accepted, there is one, or more, most

likely alternatives to JOC.

Question 3

Are owner perceptions with respect to construction costs, timeliness of
construction, quality, safety, claims and owner satisfaction affected by the project
delivery method selected for a project?

Using the Kruskal-Wallis test statistic, each of the following -seventeen
hypotheses were examined by comparing this test statistic to a corresponding chi-square
distribution at 2 degrees of freedom using an a = 0.05 (¥* = 5.99).

Ho2: Ppps = Ppg = Pcmar: Opinions with respect to the cost of project design
being higher, the same, or lower than the design cost for the most likely alternative
project delivery method are not significantly influenced by the specific MLA used in the
comparison.

Hx2: Not Hy2: Opinions with respect to the cost of project design being higher,
the same, or lower than the design cost for the most likely alternative project delivery
method are significantly influenced by the specific MLA used in the comparison.

The calculated Kruskal-Wallis test statistic using SPSS is 11.43 which is greater
than 5.99 (y* for 2 degrees of freedom at o = 0.05) with a significance of 0.0038 < 0.05 («

for this study). This null hypothesis is rejected. It is possible that opinions with respect
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' to the cost of project design being higher, the same, or lower than the design cost for the
most likely alternative project delivery method are significantly influenced by the

specific MLA used in the comparison.

Hy3: Ppes = Ppp = Pemar: Opinions with respect to the cost of contractor
procurement being higher, the same, or lower than the procurement cost for the most
likely alternative project delivery method are not significantly influenced by the specific
MLA used in the comparison.

Ha3: Not Hy3: Opinions with respect to the cost of contractor procurement being
higher, the same, or lower than the procurement cost for the most likely alternative
project delivery method are significantly influenced by the specific MLA used in the
comparison.

The calculated Kruskal-Wallis test statistic using SPSS is 3.42 which is less than
5.99 (y* for 2 degrees of freedom at o = 0.05) with a significance of 0.181 > 0.05 (o for
this study). This hypothesis is retained. It is possible that opinions with respect to the
cost of contractor procurement being higher, the same, or lower than the procurement
cost for the most likely alternative project delivery method are not significantly

influenced by the specific MLA used in the comparison.

Ho4: Ppee = Pps = Pcmar: Opinions with respect to the cost of construction being
higher, the same, or lower than the construction cost for the most likely alternative
project delivery method are not significantly influenced by the specific MLA used in the

comparison.
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Ha4: Not Hy4: Opinions with respect to the cost of construction being higher, the
same, or lower than the construction cost for the most likely alternative project delivery
method are significantly influenced by the specific MLA used in the comparison.

The calculated Kruskal-Wallis test statistic using SPSS is 0.395 which is less than
5.99 (Xz for 2 degrees of freedom at a = 0.05) with a significance of 0.821 > 0.05 (a for
this study). This hypothesis is retained. It is possible that opinions with respect to the
cost of construction being higher, the same, or lower than the construction cost for the
most likely alternative project delivery method are not significantly influenced by the

specific MLA used in the comparison.

Hy5: Ppge = Ppg = Pcmar: Opinions with respect to the cost of change orders
being higher, the same, or lower than the change order cost for the most likely alternative
project delivery method are not significantly influenced by the specific MLA used in the
comparison.

HaS: Not Hy5: Opinions with respect to the cost of change orders being higher,
the same, or lower than the change order cost for the most likely alternative project
delivery method are significantly influenced by the specific MLA used in the
comparison.

The calculated Kruskal-Wallis test statistic using SPSS is 1.68 which is less than
5.99 (3¢ for 2 degrees of freedom at o = 0.05) with a significance of 0.431 > 0.05 (o for
this study). This hypothesis is retained. It is possible that opinions with respect to the

cost of change orders being higher, the same, or lower than the change order cost for the
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most likely alternative project delivery method are not significantly influenced by the

specific MLA used in the comparison.

Hy6: Pppg = Ppp = Pcmar: Opinions with respect té the cost of project
administration being higher, the same, or lower than the project administration cost for
the most likely alternative project delivery method are not significantly influenced by the
specific MLA used in the comparison.

H6: Not Hy6: Opinions with respect to the cost of project administration being
higher, the same, or lower than the project administration cost for the most likely
alternative project delivery method are significantly influenced by the specific MLA used
in the comparison.

The calculated Kruskal-Wallis test statistic using SPSS is 1.38 which is less than
5.99 (5 for 2 degrees of freedom at o = 0.05) with a significance of 0.502 > 0.05 (a for
this study). This hypothesis is retained. It is possible that opinions with respect to the
cost of project administration being higher, the same, or lower than the project
administration cost for the most likely alternative project delivery method are not

significantly influenced by the specific MLA used in the comparison.

Ho7: Ppps = Pps = Pcmar: Opinions with respect to the cost of claims being
higher, the same, or lower than the claims cost for the most likely alternative project
delivery method are not significantly influenced by the specific MLA used in the

comparison.
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HAT: Not Hy7: Opinions with respect to the cost of claims being higher, the same,
or lower than the claims cost for the most likely alternative project delivery method are
significantly influenced by the specific MLA used in the comparison.

The calculated Kruskal-Wallis test statistic using SPSS is 1.50 which is less than
5.99 (y* for 2 degrees of freedom at a = 0.05) with a significance of 0.472 > 0.05 (a for
this study). This hypothesis is retained. It is possible that opinions with respect to the
cost of claims being higher, the same, or lower than the claims cost for the most likely
alternative project delivery method are not significantly influenced by the specific MLA

used in the comparison.

;1108: Ppge = Ppp = Pcmar: Opinions with respect to the time required to initiate
the work being longer, the same, or shorter than the time required for the most likely
alternative project delivery method are not significantly influenced by the specific MLA
used in the comparison.

HA8: Not Hy8: Opinions with respect to the time required to initiate the work
being longer, the same, or shorter than the time required for the most likely alternative
project delivery method are significantly influenced by the specific MLA used in the
comparison.

The calculated Kruskal-Wallis test statistic using SPSS is 0.593 which is less than
5.99 (5* for 2 degrees of freedom at a = 0.05) with a significance of 0.744 > 0.05 (o for
this study). This hypothesis is retained. It is possible that opinions with respect to the

time required to initiate the work being longer, the same, or shorter than the time required
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for the most likely alternative project delivery method are not significantly influenced by

the specific MLA used in the comparison.

Hy9: Pppg = Ppg = Pcmar: Opinions with respect to the time required to complete
the design being longer, the same, or shorter than the time required for the most likely
alternative project delivery method are not significantly influenced by the specific MLA
used in the comparison.

H\9: Not Hy9: Opinions with respect to the time required to complete the design
being longer, the same, or shorter than the time required for the most likely alternative
project delivery method are significantly influenced by the specific MLA used in the
comparison. ‘

The calculated Kruskal-Wallis test statistic using SPSS is 0.151 which 1s less than
5.99 (y” for 2 degrees of freedom at o = 0.05) with a significance of 0.927 > 0.05 (a for
this study). This hypothesis is retained. It is possible that opinions with respect to the
time required to complete the design being longer, the same, or shorter than the time
required for the most likely alternative project delivery method are not significantly

influenced by the specific MLA used in the comparison.

Hy10: Ppgg = Pps = Pcmar: Opinions with respect to the time required to
construct the project being longer, the same, or shorter than the time required for the most
likely alternative project delivery method are not significantly influenced by the specific

MLA used in the comparison.
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Ha10: Not Hy10: Opinions with respect to the time required to construct the
project being longer, the same, or shorter than the time required for the most likely
alternative project delivery method are significantly influenced by the specific MLA used
in the comparison.

The calculated Kruskal-Wallis test statistic using SPSS is 2.31 which i1s less than
5.99 (y* for 2 degrees of freedom at a = 0.05) with a significance of 0.315 > 0.05 (a for
this study). This hypothesis is retained. It is possible that opinions with respect to the
time required to construct the project being longer, the same, or shorter than the time
required for the most likely alternative project delivery method are not significantly

influenced by the specific MLA used in the comparison.

Hy11: Ppgg = Ppg = Pcmar: Opinions with respect to the time required to
closeout the project being longer, the same, or shorter than the time required for the most
likely alternative project delivery method are not significantly influenced by the specific
MLA used in the comparison.

Hall: Not Hyl1: Opinions with respect to the time required to closeout the
project being longer, the same, or shorter than the time required for the most likely
alternative project delivery method are significantly influenced by the specific MLA used
in the comparison.

The calculated Kruskal-Wallis test statistic using SPSS is 0.576 which is less than
5.99 (y* for 2 degrees of freedom at a = 0.05) with a significance of 0.750 > 0.05 (o for
this study). This hypothesis is retained. It 1s possible that opinions with respect to the

time required to closeout the project being longer, the same, or shorter than the time
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required for the most likely alternative project delivery method are not significantly

influenced by the specific MLA used in the comparison.

Hy12: Ppgp = Ppp = Pcuar: Opinions with respect to the ease of using JOC being
easier, the same, or not as easy as using the most likely alternative project delivery
method are not significantly influenced by the specific MLA used in the comparison.

Hx12: Not Hyl12: Opinions with respect to the ease of using JOC being easier, the
same, or not as easy as using the most likely alternative project delivery method are
significantly influenced by the specific MLA used in the comparison.

The calculated Kruskal-Wallis test statistic using SPSS is 1.44 which is less than
5.99 (3¢ for 2 degrees of freedom at o = 0.05) with a significance of 0.488 > 0.05 (a for
this study). This hypothesis is retained. It is possible that opinions with respect to the
ease of using JOC being easier, the same, or not as easy as using the most likely
alternative project delivery method are not significantly influenced by the specific MLA

used in the comparison.

Hy13: Ppgg = Ppg = Pcmar: Opinions with respect to the quality of work being
better, the same, or worse than the quality for the most likely alternative project delivery
method are not significantly influenced by the specific MLA used in the comparison.

Ha13: Not Hyl13: Opinions with respect to the quality of work being better, the
same, or worse than the quality for the most likely alternative project delivery method are

significantly influenced by the specific MLA used in the comparison.
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The calculated Kruskal-Wallis test statistic using SPSS is 5.15 which is less than
5.99 (X2 for 2 degrees of freedom at a = 0.05) with a significance of 0.076 > 0.05 (o for
this study). This hypothesis is retained. It is possible that opinions with respect to the
quality of work being better, the same, or worse than the quality for the most likely
alternative project delivery method are not significantly influenced by the specific MLA

used in the comparison.

Hyl4: Ppeg = Ppg = Pcmar: Opinions with respect to worker safety being better,
the same, or worse than the safety for the most likely alternative project delivery method
are not significantly influenced by the specific MLA used in the comparison.

Ha14: Not Hy14: Opinions with respect to worker safety being better, the same, or
worse than the safety for the most likely alternative project delivery method are
significantly influenced by the specific ML A used in the comparison.

The calculated Kruskal-Wallis test statistic using SPSS is 5.22 which is less than
5.99 (x* for 2 degrees of freedom at a = 0.05) with a significance of 0.073 > 0.05 (a for
this study). This hypothesis is retained. It 1s possible that opinions with respect to
worker safety being better, the same, or worse than the safety for the most likely
alternative project delivery method are not significantly influenced by the specific MLA

used in the comparison.

Hol5: Ppgs = Ppg = Pcmar: Opinions with respect to the number of warranty

issues being higher, the same, or lower than the number for the most likely alternative
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project delivery method are not significantly influenced by the specific MLA used in the
comparison.

Hal15: Not Hpl5: Opinions with respect to the number of warranty issues being
higher, the same, or lower than the number for the most likely alternative project delivery
method are significantly influenced by the specific MLA used in the comparison.

The calculated Kruskal-Wallis test statistic using SPSS is 1.43 which is less than
5.99 (5 for 2 degrees of freedom at o = 0.05) with a significance of 0.489 > 0.05 (a for
this study). This hypothesis is retained. It is possible that opinions with respect to the
number of warranty issues being higher, the same, or lower than the number for the most
likely alternative project delivery method are not significantly influenced by the specific

MLA used in the comparison.

Hol6: Pppe = Ppg = Pcmar: Opinions with respect to the number of accidents
being higher, the same, or lower than the number for the most likely alternative project
delivery method are not significantly influenced by the specific MLA used in the
comparison.

Ha16: Not Hpl6: Opinions with respect to the number of accidents being higher,
the same, or lower than the number for the most likely alternative project delivery
method are significantly influenced by the specific MLA used in the comparison.

The calculated Kruskal-Wallis test statistic using SPSS is 0.295 which is less than
5.99 ()(2 for 2 degrees of freedom at a = 0.05) with a significance of 0.863 > 0.05 (o for-
this study). This hypothesis is retained. It is possible that opinions with respect to the

number of accidents being higher, the same, or lower than the number for the most likely
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alternative project delivery method are not significantly influenced by the specific MLA

used in the comparison.

Hy17: Ppge = Ppg = Pcmar: Opinions with respect to the number of claims being
higher, the same, or lower than the number for the most likely alternative project delivery
method are not significantly influenced by the specific MLA used in the comparison.

Ha17: Not Hy17: Opinions with respect to the number of claims being higher, the
same, or lower than the number for the most likely alternative project delivery method
are significantly influenced by the specific MLA used in the comparison.

The calculated Kruskal-Wallis test statistic using SPSS is 3.30 which is less than
5.99 (5 for 2 de.grees of freedom at a = 0.05) with a significance of 0.192 > 0.05 (a for
this study). This hypothesis 1s retained. It is possible that opinions with respect to the
number of claims being higher, the same, or lower than the number for the most likely
alternative project delivery method are not significantly influenced by the specific MLA

used in the comparison.

Hy18: Ppgg = Ppg = Pcmar: Opinions with respect to the overall level of owner
satisfaction being higher, the same, or lower than the level for the most likely alternative
project delivery method are not significantly influenced by the specific MLA used in the
comparison.

HA18: Not Hy18: Opinions with respect to the overall level of owner satisfaction

being higher, the same, or lower than the level for the most likely alternative project
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delivery method are significantly influenced by the specific MLA used in the
comparison.

The calculated Kruskal-Wallis test statistic using SPSS is 1.25 which is less than
5.99 (X2 for 2 degrees of freedom at a = 0.05) with a significance of 0.536 < 0.05 (a for
this study). This hypothesis is retained. It is possible that opinions with respect to the
overall level of owner satisfaction being higher, the same, or lower than the level for the
most likely alternative project delivery method are not significantly influenced by the
specific MLA used in the comparison.

To summarize the seventeen hypotheses related to the question: Are owner
perceptions with respect to construction costs, timeliness of construction, quality, safety,
claims and owner satisfaction affected by the projéct delivery method selected for a
project?; only one null hypotheses was rejected. Owner opinions with respect to the cost
of design using JOC appear to be influenced by the specific most likely alternative
project delivery method used in the comparison. All of the other 16 null hypotheses
related to this question were retained. It does appear from the results of this study that
owner opinions with respect to the use of JOC in comparison to the most likely
alternative project delivery method are not influenced by the specific alternative used in

the comparison.

Suggestions for Future Studies
With the construction industry transitioning from an industry dominated by the
DBB project delivery method, to one where the project delivery method will be selected

on the basis of what best fits the owner and the situation, the issue of owner satisfaction is
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going to become a major factor in source selection (selection of a contractor to do the
work). With this as the general direction of the industry, construction contractors need to
recognize that the overall owner satisfaction is not solely built around the cost of
construction. Contractors are going to need to understand what owners want and how
they can position themselves to provide their services in a manner that enhances their
ability to meet the owner’s needs.

The results of this study are largely based upon non-parametric data (opinion
data). Since opinions can often be influenced by factors other than the facts, one of the
best areas for future research will be in validating (or disputing) the findings of this study
using parametric data. This would mean utilizing project data (most likely supplied by
owners) to determine if job-order-contracting is in fact better or worse than other project
delivery methods 1n the areas of cost, schedule, quality, safety, claims, and overall owner
satisfaction. Facility owners such as government agencies and educational institutions
that regularly contract for small and routine construction work using both JOC and other
project delivery methods would be the best sources of this type of data.

Using project data from a representative sample of relatively small and routine
construction projects, future studies could begin to answer questions such as: 1) Is the
cost to procure work under JOC less expensive than using other project delivery
methods?, 2) Is the time required to initiate construction using JOC less than what it
would be if another project delivery method were used?, and 3) Are there less change
orders and claims using JOC in comparison to other project delivery methods? The
findings of this study indicate that popular opinion amongst the users of JOC suggests

that job-order-contracting performs well in comparison to other project delivery methods,
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but the best way to answer these types of questions is with hard project data (parametric
data).

It was recognized from the outset that this study was a starting place for research
into the issues that surround the use of job-order-contracting. With a framework now
established for this type of research, future studies can focus on collecting and analyzing
the parametric data that the construction industry needs to take JOC and the other project

delivery methods in the 21 century.
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APPENDIX A: SURVEY E-MAIL INVITATION

The following is an example of an invitation that will be sent via e-mail to participate in
this study.

RE: Shining a Light on JOC

Help Us Help You! Be an industry leader and help improve the understanding of the
applications and benefits of job-order-contracting (JOC) by completing this national
survey developed by the students and faculty at Arizona State University, Northern
Arizona University, Indiana State University, and East Carolina University. Your
insights on JOC are very important to us and we have constructed a short, concise survey
to accommodate your busy schedule.

Y our survey responses are confidential and will be reported only in the aggregate.
Survey results will be available to you and others in the industry. A web address where
results will be posted is provided at the end of the survey.

To ensure that we have a common understanding of the terms mentioned in this survey,
please use the following definitions:

» Job-order-contracting — A form of project delivery where the owner has a long
term, indefinite-delivery, indefinite quantity, type of contract for construction
services delivered on an on-call basis through firm fixed price job orders based on
pre-established unit prices. Job-order-contracting is sometimes referred to as
DOC, TOC, MATOC, SABER and WOC.

» Design-bid-build (DBB) — The traditional low bid or hard bid contract where the
owner contracts separately for design to be provided by an architect/engineer and
for construction to be provided by a construction contractor.

» Design-build (DB) — A form of project delivery where the owner has one single
contract for both the design and construction. The Design Builder takes all the
responsibility of both the design and for the construction of the project.

» Construction-management-at-risk (CMAR) — A form of project delivery where
the owner has a separate contract with the CM at Risk and another directly with
the designer. The CM at Risk provides preconstruction services, holds the trade
contracts, takes responsibility for the performance of the work, and guarantees the
construction cost and schedule. Sometimes referred to as CM/GC, GC/CM, CMc
and, in the private sector, negotiated contract.

» Owner — This is the entity (agency, firm or individual) that contracts for the
services of a contractor. The term refers to the owners of all types of facilities
including buildings, infrastructure and transportation facilities.
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Thank you for your time and consideration.

Sincerely,

Greg Ohrmn

Greg Ohrn, P.E.
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APPENDIX B: SURVEY QUESTIONNAIRE

The following is an example of the survey as it is proposed for delivery over the Internet.
While the content will be consistent with the following, the appearance will be somewhat
different due to differences in the word processing software utilized by the Internet based
survey software.

Page 1:

First, have you ever used job-order-contracting?

o Yes
o No

Note: a response of “No” to the question above will result in termination of the survey

Page 2:

About how many years of experience do you personally have with job-order-
contracting? If less than one year, please indicate the number of months in the
appropriate space below.

Years: years

or

Months: months
Page 3:

In the past year, about how many job orders or delivery orders did you personally
participate in?

Number of job orders:
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Page 4:
Which of the following best describes your employer? [Select one]

Facility owner (including transportation and infrastructure facilities)
Program manager

General contractor

Subcontractor

Don’t know

Not applicable

Other. Please describe:

0006000 o

Page 5:

What is the zip code of your work place? If more than one, please indicate the zip
code of your primary local work place.

[Please enter 5-digit zip code]

o Don’t know

Page 6:

About how many years of experience do you personally have with the following
project delivery methods? If less than one year, please indicate the number of

months.
a. Design-bid-build: years or mos.
b. Design-build: years or mos.
c. Construction-manager-at-risk: years or mos.
Page 7

Are your job-order-contracts primarily procured through the facility owner or are
they procured through a cooperative purchasing agency?

Facility owner

Cooperative purchasing agency
Don’t know

Not applicable

Other. Please describe:

006 dao
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Page 8

Which of the following entities best describes the owner organization that is
utilizing job-order-contracting? [Select one]

Private companies or corporations

Federal agencies [non-military]

Federal agencies [military]

Semi-private federal agencies such as USPS
State/commonwealth agencies

County or parish departments

City, town or other type of municipalities
Higher education [university or community college]
Primary education [K-12]

Don’t know

Not applicable

Other. Please describe:

[ [ Ty 0y [y R oy S Iy S

~ Page9

Which of the following items or methods do you most typically use to determine
pricing for job-order-contracts? [Select one]

A national unit price book [UPB] with city cost indexing

A customized unit price book [UPB] unique to the owner or region

Sub-bids obtained by the general contractor and then a pre-established mark-
up is applied

(M Wiy

a Each job order is individually negotiated
a Other. Please describe:
o Don’t know
a Not applicable
Page 10

If the facility owner were required to use a project delivery method other than job-
order-contracting, which of the following alternatives would the owner use?
[Select one.] ‘

Design-bid-build contract [also known as low bid/hard bid]
Design-build contract

Construction-manager-at-risk contract

The owner’s employees would complete the work

Don’t know :

Not applicable

Other. Please describe:

copodo0oo

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



160

Page 11

What would you say is the most important factor that the facility owner considers
when determining whether to use job-order-contracting as the project delivery
method? [Select one]

A lower cost compared to the most likely alternative

The urgency or need to complete the work within a certain time frame
The contractor’s reputation for quality work

The contractor’s safety record

The contractor’s reputation for not filing claims

The owner’s previous experience and satisfaction with the contractor
The simplicity of the job-order-contracting process

The overall predictability of the process to meet the owner’s needs
Don’t know

Not applicable

Other. Please describe:

[ vy [ R BN

Page 12

For each of the following items, would the facility owner’s costs generally be a
lot more, a little more, a little less, a lot less, or about the same if job-order-

contracting is used instead of contracting?
Alot Alittle Alittle  Alot Don’t
more more Same less less know NA

a. Design costs | e L i L L [

b. Cost of obtaining
the services of a
contractor --. I -- [

c. Construction
costs : I - L

d. Costs of change
orders------- ] ‘;

e. Project
administration
costs | [ [ i r L I

f. Cost of claims - R { i I I

Note: the will be replaced by the project delivery method indicated in
the response to question #10
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Page 13

Would each of the following tasks generally take a lot more, a little more, a little
less, a lot less, or about the same amount of time if job-order-contracting is used

instead of contracting?
Alot A little Alittle Alot  Don’t
more more Same less less know NA

a. The time to
initiate the work L 0 | C O i Il

b. The time to
complete the
design [ C O L [

c. The time to
construct the job
order . C C i [ C

d. The time to close
out the job order 'j C N : C

Note: the will be replaced by the project delivery method indicated in
the response to question #10

Page 14

Would it generally be a lot easier, a little easier, a little more difficult, or a lot
more difficult for the facility owner to use job-order-contracting instead of
contracting, or would it be about the same?

A lot easier

A little easier

Same

A little more difficult
A lot more difficult
Don’t know

Not applicable

Cooco0o0oao

Note: the will be replaced by the project delivery method indicated in
the response to question #10
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Page 15

Would each of the following items generally be a lot better, a little better, a little
worse, a lot worse, or about the same if you used job-order-contracting instead of
contracting?

Alot A little Alittle Alot Don’t

better  better Same  worse worse  know NA

a. The quality of

work C C G L] C O [
b. Workers’ safety C C [ [l L O L
Note: the will be replaced by the project delivery method indicated in

the response to question #10

Page 16

For each of the following items, would you say there would generally be a lot
fewer, a little fewer, a little more, a lot more, or about the same number if you

used job-order-contracting instead of contracting?
Alot A little Alittle  Alot Don’t
fewer fewer Same more more  know NA

a. Warranty issues | [ C [ I [ e

b. Accidents [~ [ [i- E [: I |

c. Claims C [ l [ L (

Note: the will be replaced by the project delivery method indicated in
the response to question #10
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