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ABSTRACT OF DISSERTATION
HOW DIFFERENCES IN HEAVY CIVIL PROJECT SET-UP PRACTICES IMPACT

PERFORMANCE

The life cycle of a construction project traditionally involves five phases:
procurement, pre-construction planning, execution, closeout, and maintenance. The
second phase, pre-construction planning is broad in nature yet vital to achieving a
successful project. This study is unique in its focus on the contractors’ perspective of pre-
construction planning in the heavy civil sector.

Data utilized was derived from a national survey developed specifically for this
research. A mailed questionnaire was sent to 1,334 senior executives nationally, of
whom 121 responded. Participants were asked to respond to questions about the
individual characteristics of their companies including financial performance. They then
responded to a series questions asking them to rate how often they practiced specific
project set-up activities. Project set-up activities were categorized into groups from
which composite variables were developed. These composite variables were utilized to
study the relationships between how often certain project set-up activities were practiced
and their contribution to over-all company performance expressed as profit margin

(earnings before interest and tax or EBIT). Multiple-regression, factor analysis and

il
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frequency analysis were used for evaluating this data. The descriptive responses were
utilized to evaluate differences in patterns of variance based on individual company
characteristics. Hierarchical cluster analysis was utilized to assess these relationships.

Only a partial relationship was found between how often certain project set-up
activities were practiced and over-all performance. Project set-up activities concerning
the identification of risk and opportunities accounted for the majority of the relationships
found. Individual company characteristics did not significantly correlate to patterns of
variance in performance and which activities were practiced. Supplementary analysis
contrasting mean scores from high margin companies with lesser performing peers
yielded differences in how often project set-up activities are practiced.

This research provides insights as to which project set-up activities are most often
practiced by top performing construction companies. These insights provide a guide for
construction contractors to consider as they look toward planning future projects. While
only partial correlations to over-all performance were found in this research the door has
been opened for further study.

William S. Yearsley
School of Education
Colorado State University

Fort Collins, CO 80523
Fall 2007
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CHAPTER 1 - INTRODUCTION

Over the course of a 30-year career in the heavy civil sector of construction [ have
managed hundreds of projects across the United States and Europe. Like most
construction contractors I would like to be able to say all of our projects were a success,
but this would be a lie. In reality most contractors would have to admit that some portion
of their projects, for various reasons, did not perform to expectations. Many peers in the
industry, including myself, have spent endless hours helping project teams turn an
underperforming project around and, more importantly, think deeply about actions to
keep the next project on track to meet performance goals. Time and again observations
have led me to believe some of the problems encountered during the physical
construction of a project could have been mitigated by more diligent pre-construction
planning efforts. Equally as eye opening is when observed projects that went well,
admittedly for multiple reasons, demonstrated a diligent pre-construction planning effort.

Call it a passion for planning, but this belief in the importance of construction
contractors committing time, resources and effort to plan projects is the impetus for this
study. This is not any easy topic to research given the many factors that can impact
project success. This study is seen as a first step in a long road to better understanding
the importance and impact construction contractors’ planning efforts can have on
performance. This study and follow-up research can hold great value, not only for

helping construction companies enhance their performance, but also for the higher
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education system where the next generations of construction managers are being prepared

to enter the workforce.

Study Context and Scope

Top construction companies have evolved methods they routinely employ during
each phase of a project that increase opportunities for project success. Despite success
some construction companies have achieved, an alarming industry trend has emerged.
National statistics indicate performance by construction contractors has declined in recent
years. This trend is documented both by the Surety Association of America (2003) and
Fails Management Institute (2004), the largest professional consulting firm servicing the
construction sector. Recently some heavy civil contractors have elected to exit the
traditional design/bid/build market due to poor performance (T. Ferruccio, Washington
Group, personal communication, September, 2005). Declining performance suggests a
need for research as to how construction companies can work to improve performance.

Recognizing this broad topic area, this study seeks to investigate one phase of the
construction project cycle, the pre-construction phase (see Figure 1.1). In this study the
term project set-up instead of project planning has been chosen. The reason for the
choice of project set-up is that the term project planning is often interpreted more broadly
as demonstrated in the studies cited later in this chapter. Often project planning
encompasses many activities that may not involve the construction contractor, such as
pre-planning meetings between the designer and project owner to establish the
preliminary scope and purpose of the project. Project set-up, however, for purposes oyf
this study is intended to focus solely on construction contractors’ activities during the

planning phase of construction projects.
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Procurement Execution Close-out Maintain
S(&lectlfm Pre-construction  Construct Punch list Maintenance
Bid/Price . .

P I Pre-plan Build Turnover Repair
roposals Retrofit
Reconstruct

Figure 1.1. Construction Phases

The goal of the study is to identify which activities have the greatest impact on
performance, not to identify project set-up activities. There is ample literature identifying
the most common practices deployed by contractors during the pre-construction phase of
the project. In this regard, the study attempts to further the work of other researchers. It
is believed the findings will help construction companies better identify which project
management practices can be deployed during the project set-up phase to improve project
performance.

While the project set-up phase is but one of five common phases of a construction
project (see Figure 1.1), this phase offers great opportunity to help contribute to better
project performance. Contractors often find planning the most difficult part of the
construction process (Fisk, 2003). Hugh Rice, a Board Director and Chairman of Fails
Management Institute (FMI), recognizes that optimizing the project set-up phase is too
often an opportunity not fully capitalized on by contractors (H. Rice, Chairman, FMI,
personal communication, December 10, 2004).

The theoretical perspective for studying the correlation between project set-up
practices and performance stems from the belief that top performing heavy civil

construction companies approach projects in a materially different manner. While studies
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have looked at both the importance of project planning and some of the activities that
should take place during this phase, no studies were located that approached the topic
from the performance perspective. Project management theory has been approached
largely from a broad base perspective, often giving consideration to the combined
viewpoints of the owner, designer and construction contractor. Seldom is the focus
limited to the perspective of the construction contractor. Few studies narrow their focus
to the set-up phase of a project (see Figure 1.1). It is surprising that past empirical
research has largely ignored the perspective of the construction contractor during the pre-
construction phase. Appendix A provides a catalog of relevant project management
literature highlighting the author’s approach and focus. The catalog helps to demonstrate
that the study approach has not been previously explored.
Project management theory, where it has been applied to the project set-up phase,
has historically sought to address the following areas.
1. Development of planning guidelines and checklists for project planning (Jaselskis,
1988; Parfitt & Sanvido, 1993);
2. Impact of external factors and, in particular, the changing environment many
projects must operate in today (Morris, 1988; Tuman, 1988);
3. Allocation of project management resources for repetition of project success
(Jaseliski, 1991); and
4. Different project stakeholders have varying views on what constitutes project
success (Belassi & Tukel, 1996).
These studies and others have gone far in identifying some of the best practice theory in

project management set-up.
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The underlying logic for conducting the study can then be summarized by the
following hypothesis:
1. Top performing heavy civil construction companies approach the project set-up
phase differently than their lesser performing peers; and
2. There are similarities that can be identified among top performing construction
companies that can predict project success.
Data was collected for this study concerning differences in project set-up activities with
the intent to help construction companies improve overall performance.

The project set-up phase is also commonly referred to as the pre-construction
and/or pre-planning phase of a project and is considered one of the most important phases
in the life of a project (Ashley, Lurie & Jaselskis, 1987; Belassi & Tukel, 1996; Gidado,
2002; Jaselskis, 1988, 1991; Tortora, 1993). While project complexity has increased at a
rapid rate, pre-construction planning is deemed not tot have kept up with the pace of
change (Gidado, 2002). While there can be occasions when phases in the life cycle of a
project overlap, this study primarily focuses on the activities that take place before
construction gets fully underway.

There are a variety of stakeholders common to most construction projects that can
impact the ultimate success or failure of a project. Three stakeholders in particular
standout as key in most construction projects: the project owner, the designer, and the
construction contractor. As discussed earlier, this study considered the perspective of the
construction contractor in terms of project set-up practices.

In considering project set-up practices, it is important to have a fundamental

understanding of what defines a successful project. Project success is characterized most
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often by three criteria, as supported by the catalog of “Defining Project Success” in
Appendix B.

1. On time completion or maintaining/exceeding schedule expectations;

2. Technical performance or quality; and

3. Delivering the project within or below budget.
Given this study considered the contractor’s perspective, delivering a project within or
below budget means a project was completed at or below the contractor’s internal cost
budget; thereby, yielding or exceeding the expected level of profit for a particular project.
While it is acknowledged quality and schedule are important criteria in defining a
successful project, these criteria are difficult to measure uniformly across a cross-section
of companies (see discussion in Chapter 2, performance section). As a result, quality and
schedule will not be considered as measures of success. Financial measures are for the
most part, uniformly measured both at the individual project level and for construction

companies as a whole.

Purpose Statement
The purpose of this associational study is to examine the relationship of project
set-up activities to construction company performance delimited by:
1. The heavy civil construction sector;
2. Factors from the construction contractor’s perspective;
3. Construction companies with annual sales under $200 million; and
4. Construction companies that predominately acquire work via the

design/bid/build approach.
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Predictor variables are defined as project set-up activities a contractor can implement
before construction starts to position a project for success. The sole dependent variable is
construction company performance, operationalized as earnings before interest and tax
(EBIT). This financial measure is uniformly applied across the United States in
conformance with Generally Accepted Accounting Practice (GAAP).

Individual company characteristics were considered important, in that they help to better
understand how project set-up factors vary based on company background (i.e., company
size, longevity of the business, work mix, experience). This study sought to help a
specific sector of the construction industry better understand which project set-up factors

have the most impact on performance, based on individual company characteristics.

Statement of Research Problem

The value of project set-up practices from a general perspective is largely known.
As stated earlier, there is considerable literature that identifies project set-up practices.
Empirical studies have focused on construction planning from a broad stakeholder
perspective often including the construction owner, designer, contractor and at times
other parties associated with a project. However, individual perspectives of contractors
are missing from the theory base. Further complicating this problem is the fact that few
studies have attempted to correlate project set-up factors to a consistent industry
performance measure. The combination of these issues creates a problem in
understanding what actions a contractor specifically can take to improve performance.

Empirical research has also done little to investigate whether project set-up

factors differ depending on the characteristics of the construction company.
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Understanding no two construction companies are the same in terms of size, work mix,
geographical scope, and other characteristics that may define an individual company, one

can theorize that project set-up practices deployed may vary from company to company.

Research Questions
From the above interpretation of gaps in literature two research questions emerge
to guide the study:
1. How do the various components of Project Set-up contribute differentially to
over-all performance?
2. How do these patterns of variance differ based on construction company

characteristics?

Definition of Terms
American General Contractors Association (AGC): An industry association serving the
construction sector.
Contractor: A construction company that accomplishes a particular task of a
construction project. General contractors may have responsibility for the construction of
an entire project while subcontractors have responsibility only for a specialized portion of
the project (Clough, Sears, & Sears, 2000).
Design/bid/build approach: Traditional approach for a contractor to procure a
construction project where the contractor submits a competitive bid for construction of a

project. Commonly under this approach the contractor would have no involvement in the
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design of the project. The successful low bidder would typically be awarded the project
to construct.

Heavy Civil Construction: Comprised of engineering projects such as dams, roadways,
bridges, and similar engineering projects (NAICS Definitions, 2003).

Liquidated Damages: A financial penalty commonly assessed by the owner of the
project for late completion as a breach of contract. Typically the liquidated damage
amount, usually stated as a dollar amount per day, is stated in the project contract
documents (Gould & Joyce, 2003).

Preconstruction Phase: Pre-construction phase is generally the period of time between
contract award and physical start of construction. Generally, the means and methods to
build the project are discussed by key project stakeholders (Gould & Joyce, 2003).
Procurement Phase: Procurement is commonly defined as the necessary activities
required to obtain materials and equipment to build the project (Ritz, 1994). For
purposes of this study, the procurement phase will be considered as the process a
contractor undertakes to acquire a project for construction. Often this activity requires
submittal of a bid proposal.

Project: Any undertaking with a defined starting point and objectives by which
completion is identified (Yates & Eskander, 2002).

Project Closeout Phase: The project closeout phase typically begins when the contractor
achieves substantial completion of the project (Gould & Joyce, 2003).

Project Density: The ratio of total number of precedent relationships to total number of

construction activities (Belassi & Tukel, 1996).

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



Project Management (PM).: Application of knowledge, skills, tools, and techniques to
project activities to meet or exceed project stakeholders’ needs and expectations (Kwak
& Ibbs, 2000).

Schedule: Primary role of the schedule is to represent the construction firm’s original
understanding of the scope of work and clearly communicate the intentions for
completing the work (Clough, et al., 2000).

Set-up Phase: In context of this study, project set-up is the period of time from when a
construction contractor is low bid and/or awarded a construction contract to when
construction physically starts on the project site.

Surety: A private organization that provides a financial guarantee to the project owner
that the project will be completed per the requirements of the contract on behalf of the
construction contractor.

Surety Bond: A three party agreement between surety, contractor, and the owner. The
surety bond is the written financial instrument that guarantees the completion of the

project (Surety Information Office, 2004).

Delimitations
The introduction to this chapter described some of the delimitations of this study.
The following list summarizes all the delimitations.
1. Only activities inherent to the project set-up phase will be considered.
2. Only the contractor’s perspective will be investigated. The project owner’s

and designer’s perspectives, while important, will not be considered.

10
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3. Target audience will be civil construction companies with less than $200

million in annual sales.

4. Only the civil construction sector will be considered.

Figure 1.1 identifies the typical phases of a construction project. This study confines
its investigation solely to the project set-up phase. Project set-up is considered the
planning phase of the project and is arguably one of the more important project phases
(Ashley, et al., 1987; Belassi & Tukel, 1996; Gidado, 2002; Jaselskis, 1988, 1991;
Tortora, 1993). Identifying opportunities, risks, and potential problems that may be
encountered prior to the start of a project allows the project team to develop an action
plan with the intent to mitigate identified risks, solve problems before they become
serious, and maximize opportunities.

While there is considerable literature on the subject of project success, including
the drivers of project success, much of the literature is biased to the project owner’s
perspective in defining success. This commonly resulted from the sampling frame.
Some literature takes a mixed approach in exploring factors that impact project success,
combining responses from all major project stakeholders commonly including design
professionals, owners, and construction contractors. Only the construction contractor’s
perspective will be considered in this study. Each key project stakeholder, while sharing
many of the same motivations, also possesses singular motivations. It is important to
understand clearly the activities that contractors recognize as key to successful project

set-up.
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The construction sector is a highly fragmented industry. It is a goal of this study
to focus on contractors with annual revenues under $200 million. This group of
contractors represents the majority of the industry.

Finally, there are multiple types of construction contracts available to the
industry. This study narrows its focus to the most traditional contract approach ( i.e.,
design/bid/build). While some of the project set-up best practices would likely have
broad application to any contract method, some practices that will be identified in this

study are better suited to traditional contracting methods.

Limitations
. This study is susceptible to some of the more common risks that could be
equated as weaknesses in the design, which include:
1. Survey response rates are often lower when mailed questionnaires are utilized
versus other forms of surveys, such as face to face surveys.
2. Limitation of inferring causality from the predictor variables creates the
possibility that other extraneous variables could account for a portion of the

relationship between predictor and dependent variables.

Significance of Study
In 2003, the construction industry experienced $1.25 billion in surety bond losses
(Surety Association of America, 2003). Direct surety losses as a percentage of premiums
written have increased from 21% in 1991 to 54% in 2003 (Surety Association of

America, 2003). These surety industry results suggest a downward trend in project
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performance over this 12 year period. The surety industry data are further supported by
trends in contractor profit before tax. During the four years 1999 through 2002,
contractors’ profit before tax as a percentage of revenues dropped for most major
construction industry sectors by approximately two percentage points (Fails Management
Institute, 2004). Weaker profits mean less financial reserves for contractors to weather
future industry downturns and to fund growth. Interestingly, during this same four-year
period the construction industry grew in lockstep with the national Gross Domestic
Product (GDP), increasing from $766 to $871 billion of construction put in place (U.S.
Census Bureau, 2003), yet profitability eroded. With tightening surety conditions, one
would expect less contractor capacity (i.e., supply of services) thus increasing
profitability given increasing demand for services (i.e., more dollars of work available).
However, this did not happen, leading one to ponder whether the efficiency of delivering
work was the culprit for eroding profitability. Based on this observation, and considering
the construction industry represents $915 billion (8.3%) of 2003 GDP dollars (U.S.
Census Bureau, 2003), increasing the likelihood of project success has to be a core issue
for the construction industry.

The foregoing factors indicate that the construction industry must look to improve
performance. Project set-up is arguably one of the most important phases of the project
life cycle and key to increasing potential for a successful project (Broadkorb & McCoy
1986; Gidado, 2002; Jaselskis, 1988; McCoy, 1986). Improving project set-up methods
can be looked at as an effective way to materially impact construction project
performance. By examining differences in how very successful construction companies

approach project set-up versus their lesser performing peers, the opportunity exists in this
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study to make a significant contribution to the heavy civil construction sector. No studies
were found that explored differences between how top performing companies implement
project set-up versus their lesser performing peers. It is believed that these differences
may hold part of the key to enhancing project success.

Identifying existing industry educational gaps is also a central theme and essential
for this study to making a material contribution to the industry. How better to ensure the
construction industry benefits from the findings of this study, not to mention future

studies on the topic, than to identify the industry’s existing educational needs.

Researcher Perspective

One of the largest challenges is to not allow the experiences of a 30-year career in
the private sector to materially influence the outcomes of this study. Over this long
career in heavy civil construction, I have held almost every position common in a general
contracting company including field engineer, estimator, field superintendent, project
manager, VP/operations manager, division president, CEO, chairman, and board director.
Three construction companies have provided all of my working experience. I have
viewed the industry from the perspective of a small, midsize, and large construction
company as each of the three employers I have worked for falls into one of these size
categories. Therefore, I have the benefit of first hand understanding when investigating
and interpreting the approaches of different size construction companies in this study.
Career experience, coupled with my past and current educational training, provides a

unique foundation to draw from in completing this study successfully.
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Currently I function as Non-Executive Chairman for American Civil
Constructors, Inc., along with being one of the founding partners of this $200 million
revenue heavy civil construction company. As a result of many years of managing
projects and operations, I have observed both successful and unsuccessful projects. As
stated, it has been my experience that some of the problems or failures encountered on
projects can be directly attributed to poor project planning during the project set-up
phase. Therefore, I must acknowledge my personal bias that strong pre-project planning
is essential to the successful outcome of a project. Some might argue my experience
would bias the study. But participatory action research is common in the educational
community and provides the opportunity for the researcher to study his or her own
experiences (Creswell, 2002). In this regard, there is certainly an important place for the
researcher’s experience to guide and inform a research study. While it is arguably
impossible to completely eliminate bias from any study, managed correctly, my
experience can add value to this study.

Acknowledging that in certain portions of the industry sector my name and
experience are well known, there was an argument to not associate my name with survey
instruments so as not to influence participation by potential respondents. Therefore the
decision was made not to include my name as a researcher on communications to survey
participants.

In summary, the study has the potential to provide a meaningful contribution to
the construction industry. To do so the study must not only be completed in accordance
with good research practice, but the results must reach the target industry audience. To

accomplish this, two goals were strived for. First, upon completion the results will be
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translated into a language the industry understands. Publication in industry journals
and/or periodicals versus just academic journals is a must. Second, development of
industry educational program(s) based on the results will provide an additional avenue to

reach this audience and make a contribution
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CHAPTER 2 - LITERATURE REVIEW

The practice of project management is a broad discipline that can have application
in almost any type of industry or organization undertaking a project. For this reason,
parameters have been established to narrow the focus to specific applications within the
construction sector.

This study sought to investigate whether there are correlations between certain
project set-up practices and over-all construction performance. Within the investigation
variance patterns based on construction company characteristics, such as company size,
construction type, project size, and profit margin were considered. The primary purpose
of the literature review is to support the theoretical framework of the study. To do so the
following areas are addressed:

1. Need for study;

2. Project life cycle phases;

3. Importance of the project set-up phase in the project life cycle;

4. Document project success measures;

5. Project Set-up Practices; and

6. Establish an appropriate measure of business performance in the heavy civil

construction sector.
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Identifying the Need for Study

This study is intended to further the understanding of techniques a construction
contractor can implement to improve project performance by building on previous
studies. After reviewing a broad spectrum of literature related to the topic, it is evident
there is a gap in literature. One study, by Gidado (2002), was found that addresses the
project set-up or pre-planning phase of a project solely from the construction contractor’s
perspective. Additionally, most studies do not report financial performance of
construction contractors and/or projects included in their samples in an effort to identify
level of performance. Arguably financial performance is the most reliable measure of
company and/or project performance from a construction contractor’s perspective (see
later discussion of business performance).

Ashley, et al. (1987) make the case that exploration of the drivers of construction
success is an area deserving of further study. Identifying factors that contribute to
outstanding performance is seen by these researchers as an opportunity to make a real
contribution to the construction sector. More objective data tied to less subjective
measures are the key to advancing this cause. In particular many studies, including the
study cited above, tend to utilize success criteria such as owner satisfaction, functionality,
level of follow-on work. These types of outcome variables are subjective by nature, and
often subject to great variability depending on the experience of the respondents. As
discussed later, Collins (2001) in his best selling book, Good fo Great, addressed the
issue of how to define outstanding performance. In the end Collins turned to a simple
financial measure, earnings per share. Learning from Collins’ experience, this study

employs operating profit as a widely accepted quantitative measure of construction
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business success. This approach removes much of the subjectivity found in other studies,

thereby increasing content validity.

Project Life Cycle Phases

Much of the literature addressing project life cycle is focused broadly, beyond the
scope of this study. However, an understanding of the different views of project life
cycles is deemed to be important to help set the context.

Recognizing the practice of project management is a broad topic area, project life
cycle is often interpreted by many authors from this perspective. Pinto and Prescott
(1998) equate project life cycle to four phases:

1. Conceptualization -- Project mission established, including preliminary goals

and project feasibility.

2. Planning -- Formalization of the plan takes place, including human resource
and budgetary requirements.

3. Execution -- Tactical stage where the actual project work takes place.

4. Termination -- Occurs upon completion of the project, and provides for the
project to be turned over to the intended user with reassignment of project
personnel.

Kwak and Ibbs (2000) break the life cycle functions down further to six tactical

phases that include: initiate, design and organize, plan, track and manage, closeout, and
project-driven organizational environment. The first five phases identified are

straightforward and need little definition. It appears the authors’ intent regarding the last
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phase was to measure the organizational environment in terms of supporting the project
after completion. This phase is often equated to project maintenance.

Clough, et al. (2000) divide the project life cycle into three categories:

1. Planning and Definition — Project owner conceptualizes the project identifying

preliminary budget parameters, needs, and special requirements.

2. Design — Design of the project by engineers and/or architects.

3. Procurement and Construction — Construction is planned, materials and

equipment are ordered and the construction physically takes place.
There seems to be endless literature that can be cited on project life cycle. The three
studies cited present a cross-section of perspectives from general industry to the
construction sector. It did not seem productive to progress into an exhaustive review of
perspectives on project life cycles, as there is no one answer. It seems better to accept
that in the life of each project there is a defined starting point where the project is
conceptualized and a defined completion of the effort. Some authors then address
maintaining the project over its useful life.

Figure 1.1, repeated here from the Introduction, displays the five phaSes that
define the life cycle of a construction project in the Design/Bid/Build environment. In
this environment, the construction contractor does not have involvement in the
conceptualization and design of a project. Typically, the contractor enters the scene after
a complete set of contract documents are completed. These commonly include plans,
technical and general specifications, and contract and bid instructions. Many standard
specifications, such as the U.S. Department of Transportation FP-96 (1996), document

the contractor’s first involvement typically at the bid proposal stage.
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Procurement Execution Close-out Maintain

Selection

X N Pre-construction Construct Punch list Maintenance
Bid/Price Pre-plan Build Turnover Repair
Proposals Retrofit

Reconstruct

Figure 1.1. Construction Phases

Assuming a successful bid (procurement of the project) preconstruction planning
or project set-up follows next (Gidado, 2002). Physical construction and closeout of the
project are obvious phases in the progression. Limited literature was found that directly
supports the last phase, Maintain, in Figure 1.1. Tortora (1993) is one of the few authors
who identify this last phase, relating to it as operating the facility. The researcher has
included this phase based on professional experience in industry. Most heavy civil
construction projects require routine maintenance during operation. Kwak and Ibbs
(2000), as mentioned in the previous section, emphasized the importance of establishing
an operational environment to support the project after completion. This makes sense in
those projects that require a major capital outlay by the owner to construct. To not
protect the investment by supporting or providing routine maintenance puts the
investment at risk. In recent years, some projects have required that the construction
contractor include a price to maintain the project in their proposal. On other projects, the
owner may elect to pursue a separate contract for maintenance services separate from the

primary construction contract and/or perform these services with in-house personnel.
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While including maintenance services, as part of the prime construction contract, is a
newer trend in the industry, it appears to be gaining popularity with some owners and,

thus, warrants consideration in the life cycle of a project.

Importance of Project Set-up as a Phase in the Project Life Cycle

As Gidado (2002) importantly notes:

The changes the construction industry is experiencing in recent years have spirally

increased the complexity of construction processes and thus make preconstruction

planning at the right amount of detail and at the right time as an essential

ingredient for successful delivery of projects. (p. 88)
Construction takes place outside and, as a result, is susceptible to many variables such as
weather, traffic, etc. Construction is also a custom oriented manufacturing process that
does not lend itself to mass production techniques common in most other manufacturing
sectors. Each project is unique and has its own set of challenges and opportunities
(Gould & Joyce, 2003). Given the uncertainties at the beginning of the project, many
contractors find planning the project the hardest part of the construction process (Clough,
et al., 2000). However, Ashley, et al. (1987), researchers at the University of Texas who
have conducted extensive research into the drivers of project success, believe the quality
and amount of project planning may be the most important factors impacting project
success. While their work looks at the importance of planning from the broad
stakeholders’ perspective (i.e., owner, designer and contractor), it is clear that the
construction contractor plays a key role in the planning process. Both the complexity and

uniqueness of today’s construction projects demonstrates the need for and the challenge

and importance of the project phase for managers tasked with project set-up.
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Three Most Common Project Success Measures

The project is the product that the construction company manufactures.
Understanding this, for the company to be successful, the product must be manufactured
or built successfully. As a result, it is important to identify what best defines project
success. A considerable amount of literature was reviewed, often for a specific purpose.
In the process of reviewing each document, a point was made to determine if the
author(s) had a view or measure of project success, which in most cases was present.
These views were tabulated and are summarized in Appendix B. As shown, the
overwhelming views support quality, schedule, and cost as the best measures of project

SUCCess.

Project Set-up Practices

In Chapter 1, multiple delimitations were defined to focus this study. Some of
these delimitations presented challenges in identifying project set-up activities, given
much of the literature approaches the topic from a broad perspective. For example
Ashely, Lurie and Jaselskis (1987) have written extensively, together and individually, on
drivers of construction success. Much of these authors’ work took place at the University
of Texas at Austin in the Department of Civil Engineering, a leader in this field of
research. They are one of the few groups of researchers who have worked to differentiate
practices that result in average performance versus outstanding performance. Some of
their results present the obvious, but they also have demonstrated the importance of
studying drivers of project success. While their study went far in demonstrating the

importance of this topic, there were still multiple challenges faced in identifying factors
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from their research for this study. First, their factors are not directly tied to a particular
phase of a project. Second, they consider the perspectives of other key project
stakeholders beyond the construction contractor. Third, it appears that their sample, both
in the 1987 paper and in other research, trend suggests a continuum toward large projects
only. Finally, their sample included projects across multiple sectors of construction,
where this study seeks to look at heavy civil construction.

Belassi and Tukel (1996), as another example of some of the challenges faced,
approach the problem from a completely different perspective. They categorize their
success factors in a four dimensional framework that has no relationship to the common
phases of a project. Their framework includes factors relating to the project itself, the
project team, the organization, and the external environment. One of the challenges with
this paper was determining how some of the above factors are put into action on the
construction project. While this approach was interesting, in application one still needs
to know when in the project life cycle each practice is best implemented to maximize the
effect. In other words, to be successful both what to do and when to do it are important.

Norrie and Walker (2004) were interested in what drives project success from the
perspective of the project team. These researchers approached the topic from a general
business perspective. Though the quantitative results of their study are suspect given the
small sample and the reliability of the sample, the qualitative insight obtained seemed of
value. The authors acknowledged the weaknesses‘ in their results in this pilot study and
suggest further study is needed before drawing more definitive conclusions. Because the
project team is essential to the project set-up phase, factors specifically relating to this

group should be considered. Norrie and Walker (2004) made the point first and foremost
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that the project team must have a firm understanding of the strategy along with a clear
vision of the scope of the project.

Parfitt and Sanvido (1993) developed a checklist of critical success factors for
building projects. The checklist was intended to be a management tool to help avoid
pitfalls and increase the opportunity of project success. These authors bring to light
several points not identified in many studies--the importance of building a cohesive team
atmosphere early in the process and evaluating whether project rewards are appropriate to
the task.

In their book, Construction Project Management (4™ edition), Clough, et al. (2000)
address production planning. “Production planning” is their term to differentiate the
planning that takes place by the contractor prior to construction from the more general
form of planning that can be much broader in scope. The use of checklists is suggested to
minimize overlooking items that can be critical later in the project. These authors speak
to a formal versus informal planning process used by contractors. A more formal
planning process that breaks the construction project down into clear and simple defined
steps is emphasized. Organizing the plan on paper and having a system where specific
aspects of the plan can be readily accessed during the course of construction are equally
important. This concept appears unique to these authors. While other research cited
provides clarity as to some specific actions that should be taken during the planning
phase, these authors do not address the importance of a defined process for managing
planning. Despite this perceived deficiency the authors have identified a number of

specific factors that appear key to the project set-up phase.
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Gidado (2002) was the one author found whose work solely focused on pre-
construction planning from the contractor’s perspective. Gidado categorized construction
planning deliverables into four distinct categories (i.e., Programming and Scheduling,
Method Statements, Organizational and Systems Set-up, and Site Set-up). Unfortunately,
some of the factors identified under the headings are minor in nature and project-type
specific. One can hope the author intended these more as examples to make a point than
actual pre-construction planning factors. The lesser examples are mixed with factors that
seem to have high relevance, some of which have been identified by other authors cited.
Gidado makes a point to differentiate financial planning factors from physical planning
factors (i.e., those directly relating to the physical construction process while still
recognizing that these two types of factors converge in many areas). While the study has
strengths, the message is often diluted by the author’s tendency to lose sight of the bigger
picture, and the reality that many project owners are unlikely to modify their bid proposal
process to allow more time for planning.

The final study that was considered involved the work of DeWit (1986). This
study was chosen as a source of possible factors as DeWit made the unique observation
that project success or failure varies depending on the perspective of the stakeholder
judging the project. This observation was felt to add credence to this approach in only
considering the contractor’s perspective, by acknowledging the value of considering
individual project stakeholders’ views separately.

Factors identified in the above author’s work have been summarized in Table 2.1.
In some cases the researcher chose to eliminate factors for inclusion in this table based on

the belief that the factors did not fit the constraints of this study. To ensure validity in
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this approach to variable selection, transparency is needed (R.B. Cobb, Professor,

Colorado State University, personal communication, October, 2005).

Table 2.1

Project Set-up Factors by Category

Project Goals  Organizational  Project Team Systems and Risk/Opportunity Means and
and Support Controls Management Methods
Objectives
Clear project Senior Project Project meeting Re-bid project Project
vision management management frequency schedule
commitment experience
Clear Human resource PM Job cost control  Risk identification ~ Sub schedule
financial support commitment
objectives
Clear Equipment PM Costto complete  Risk mitigation Long lead item
schedule resource authority analysis plan identification
milestones availability frequency
Clear project ~ Contractor past PM Quality control ~ Project safety plan Site
scope experience availability plan layout
Clear project Reliable PT Standardized Contract document Access
organization information stability project review by project plan
systems administrative team
procedures
Personnel Open PT Standard Opportunity Work package
goals communication experience communication assessment breakdown
flow procedures
Political Functional PT Project tracking Re-engineer means  Planning for
environment  manager support  involvement systems and methods maximum
production
Economic PT Project uniqueness
environment atmosphere
PT Project status Project technical
motivation/ frequency uncertainty
buy-in
PT

availability to

fully commit
Planning for
team morale
Team
building
activities
PT
adaptability

PM = Project Manager

PT = Project Team
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In making judgments as to which factors from literature would be included in this study,
a specific process was followed, that at a minimum, would allow other researchers to
both understand the decision making process and view the categorization of factors.

To begin the process the first two delimitations--factors relating to the project set-
up phase and the contractor’s perspective--are the two most critical parameters in the
selection process. The other delimitations have applicability to other aspects of this
study, but are more limited in their impact on factor selection. This is because many
factors can have similar applicability across different sectors and sizes of companies.
These two delimitations guided the factor selection process.

Being unable to find literature that would provide guidance in selecting factors
best suited to the parameters, my own industry experience was used in establishing a
framework for activity selection. First, the factors were organized into major categories
(see Table 2.1) based on the work of the authors cited earlier in this section. These
authors’ categorization overlapped in many areas such as organization, project team,
systems and controls. In a few areas each of the authors listed categories that were
unique to their work. In the end, my own judgment determined the final list of categories
for use in this study. The list of categories selected and their brief definitions will help
the reader understand how individual factors are assigned to a category follows.

1. Project Goals and Objectives — Includes factors such as project vision,

schedule milestones, project financial goals, and project scope.

2. Organizational Support — Includes factors relating to resource support the

company can provide the project team in terms of equipment, human

28

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



resources, systems, senior management support, etc. in setting up and
planning the project.

3. Project Team — Everything to do with planning and implementing proper
staffing of the project.

4. Systems and Controls — Types of systems and controls available to the project
team to manage the project including items such as job cost control, cost to
complete schedules, and standardized administrative procedures..

5. Risk/Opportunity Management — Project due diligence including identifying
risk avoidance plans and identifying opportunities for improving project
performance.

6. Means and Methods — Physical planning for construction activities.

After completing the review of literature, the next challenge was eliminating
factors that did not reasonably meet the requirements of this study. The first two
delimitations (i.e., applicable to project set-up and from the contractor’s perspective)
guided the selection process here. For applicability to the project set-up phase, factors
were considered for inclusion if they clearly appeared to be applicable to the pre-
construction planning phase.

Researcher experience was key in determining which factors would be applicable
to a contractor’s application versus the owner or designer. The second delimitation,
contractor’s perspective, was the next determinant. Factors deemed as those that could
be implemented by a contractor were considered for inclusion.

Finally for a factor to be included it must be both determined to have application

in the project set-up phase and be an activity that the contractor could implement. Thirty
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years experience in the industry provided an advantage in interpreting literature toward

making a sensible determination of what activities should be included.

Defining Business Performance Measures in the Construction Sector
The purpose is to review broad base constructs that can be considered to measure
business performance, and then to refine the same for application in the heavy civil
construction sector. When looking at performance measures in the construction sector,
one can look at both the company as whole and the construction projects that are the
primary source of revenue for most contractors. In addressing the topic of performance
measures, this section is categorized into the following components:
1. General industry performance measures (a) Financial measures; and (b) Non-
financial measures
2. Applicability for the construction sector
3. Dissertation topic application
4. Identifying superior performance
One of the general challenges in trying to determine which constructs should be
utilized to measure performance is the audience these measures seek to serve. There is
no simple answer. Wall Street would undoubtedly argue creating value for the
shareholder is the single most important performance factor. A seasoned manager might
argue performance must be measured from the broader perspective of all stakeholders of
a company, including employees, customers, shareholders, local communities, suppliers
and others who can have a material impact on the business. Some performance measures

are historically focused (Mills, Rowbotham, & Robertson, 1998). Profit is one example.
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Other performance measures focus both on historical performance and predicting future
performance, such as economic profit, which is discussed later. Non-financial measures
to some extent seem ambiguous in nature and can vary greatly across different
businesses. Literature offers a broad array of choices (see discussion that follows). Non-
financial variables often lend themselves to both qualitative and quantitative
measurements. This section will attempt to address some of the more common
performance measures used in business today. It is important to qualify at this point, that
the performance measures most significant to a business can vary greatly depending on
the type of business, its evolutionary stage, the current environment of operation, to
name a few. The main focus is to present an argument as to which general business
measures have the most application for the heavy civil construction sector in today’s
environment.

In the previous section, the three most common project success measures were
identified (i.e., financial performance (cost and/or budget), technical performance
(quality) and schedule (on-time performance)). These measures became the framework

for addressing performance in this paper.

General Industry Performance Measures

Performance measures in business typically can be classified into two categories,
those financially based and those non-financial in nature. Financial measures commonly
include traditional accounting measures (Mills et al., 1998) such as profit, cash flow, and
the like. Non-financial measures often focus on more subjective items such as businesses

reputation, quality, and/or experience in particular areas. There is a diversity of possible

31

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



measures that exist for each category as is evident in the following discussion. The
measures included in this paper are those that seem most often referred to in financial
management journals and books. Where applicable, a discussion of each measure’s

weakness is provided. Perceived weaknesses will help narrow the list in terms of this

paper.

Economic Profit

Over the last few decades, economic profit (EP), as a tool to measure value
creation in a business, has been the topic of a proliferation of articles or books on the
subject. Probably most well known is a Stern Stewart & Company book on Economic
Value Added, commonly known as EVA (Stewart, 1990). EVA is a variant of economic
profit (Mills et al., 1998) and considered a valid way to measure a business’s
performance. EP is derived by taking the net operating profit after tax (NOPAT), minus
a capital charge based on the product of the capital invested in the business and the cost

of capital (Copeland, Koller, & Murrin, 1994; Mills et al., 1998).

EP = NOPAT — (Invested Capital X Cost of Capital)

The concept of EP is argued to be a more appropriate measure in that it takes into account

the cost of capital deployed for investments in the business. Some would argue it is a

forward-looking measure concerned with future economic profits, where operating profit

or net income solely looks at historical performance (Mills et al., 1998).
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While the concept of EP appears straightforward, it takes some level of business
sophistication to effectively implement. In a conversation with Hugh Rice, Chairman of
Fails Management Institute (FMI), Mr. Rice argues that EP has never taken hold in the
construction industry (H. Rice, personal conversation, October 2004). While he believes
EP and/or EVA are very appropriate indicators of overall business performance, his
consulting firm has struggled selling this concept to clients. Understanding that the
construction industry in the United States is a highly fragmented industry, with 80%
comprised of businesses with less than $200 million in revenues (Engineering News
Record, 2002; U.S. Census Bureau, 2003), it is dominated by smaller closely held
companies that often do not have the capabilities to measure their business beyond some
of the most fundamental measures. Economic profit then, while a potentially a strong
measure of financial performance, becomes less attractive as a financial measure in a

sector dominated by smaller closely held businesses such as construction.

Return on Investment (ROI)

One common measure of general business performance is return on investment
(ROI) (Chen & Lee, 1995). ROI in its simplest form is equal to net income divided by
the book value of assets. While ROI has been used broadly for many years, it often
comes under fire by economists and financial managers (Chen & Lee, 1995; Kaplan &
Norton, 1992). The main issue that has plagued ROI is that it is not a strong indicator of
the earnings potential of a business. A high ROI could simply mean management has not
kept up with capital investment needed in the business. Investment is the denominator in

the ROI equation. A smaller denominator would increase the rate of return despite a
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numerator (profit) that may remain unchanged. Performance measurement solely based
on ROI can breed short-term thinking in a management team (i.e., if [ hold down

investment despite the consequences for the longer-term health of the business, ROI will
be higher). Bécause of the ongoing debate, ROI is not likely to be a strong candidate for

performance measurement.

Net Income, EBIT and Gross Profit

Net income (NI), and its closely related relatives, earnings before interest and tax
(EBIT) and gross profit (GP), are some of the most commonly used historical measures
of business performance. When one speaks of the “bottom-line” in terms of
performance, they are typically referring to one of these profit measures from the income
statement. Recognizing almost any type of business utilizes profit (also commonly
referred to as earnings or income) as a measure of performance, one or several of these
profit measures would be applicable for the construction sector. It is a common phrase
“The primary reason for being or staying in business is making a profit” (Schleifer, 1990,
p- 93). As profit measures are derived from historical results; they are not considered to
be forward looking measures of performance. This is not necessarily a weakness, but an

observation.

Other Financial Measures
There is a long list of additional financial performance measures that are common
across many sectors of business. Most of these measures are derived from relationships

between different values resident in a financial statement (Peterson, 2005). These
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performance measures can include: the quick ratio, the current ratio, a debt to equity
ratio, ratio of fixed assets to net worth, current assets to total assets ratio, days sales
outstanding, assets to revenues, a general overhead ratio, and the ratio of current
liabilities to net worth (Davidson, Stickney & Weil, 1979; Peterson, 2005). One can
make a case that each of these measures, on an individual basis, is important in some
respect, but no one of these measures by itself presents a global picture of business
performance (Peterson, 2005). Understanding that a more global indicator of financial
performance for this study is needed, all of these measures are being ruled out for
consideration.

Collins (2001), in his book Good to Great, faced the challenge of how to measure
greatness in a business. He considered a variety of possible measures, but realized
consistent standards of measurement did not often exist and the risk of introducing bias
would be greater if some of the lesser defined measures were considered (Collins, 2001).
Collins ultimately opted for a measurement tied to long-term stock returns of public
companies (i.e., earnings per share). (Note: Collins had the advantage of a focus on
public companies whose financial results are published). This clearly is a financial
measure largely tied to profit performance of companies. Most construction businesses
are privately held, so one cannot go to the business section of the newspaper and check
earnings per share (EPS) data for a large portion of the industry. Given there is not a
publication providing reliable financial performance on private construction companies,
this data will need to be obtained via the questionnaire. Still, profit (earnings), like
Collins’ measurement of EPS in other industries, is a measure that is commonly

understood and appropriate to this construction audience.
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Non-Financial Measures

As one might expect, the business community is often conditioned to think of
performance in terms of measures derived from the financial statement. While this may
be true for some businesses, others are taking a broader perspective. Kaplan and Norton
(1992) equate utilizing one form of measure to flying an airplane with just one instrument
gauge, a potential formula for disaster. A combination of measures offers a much better
view as to where the business is headed. This section seeks to identify some of the non-
financial measures that are more common across multiple business sectors. Many of the
performance measures presented in this section can be measured either qualitatively
and/or quantitatively.

Performance measures, especially leading indicators of performance, cannot
solely be dependent on information derived from financial data (Eccles, 1998).
Variables, such as quality, customer satisfaction, innovation, market share, technical
advancement, and internal production measures should be considered (Kaplan & Norton,
1992) in analysis of non-financial performance indicators. At this point the temptation
would be to go into a discussion of each of these variables, but while it might be
interesting to look at how different organizations might measure these variables, doing so
would be missing the larger issue. There generally is no established standard metric for
measurement and little in the way of published national data. Financial measures have
the distinct advantage here in that many of the measures are governed by Generally
Accepted Accounting Principles (GAAP), which drive common reporting standards.

This disparity in comparability presents a huge challenge if one is trying to compare two
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businesses to identify the top performer. Recognizing Collins already faced this dilemma
and elected to measure what constitutes a great company based on a readily available and
uniformly applied measure, EPS, this author relied on Collins’ experience. While all of
the non-financial measures arguably are important in their own right, many must be ruled
out to measure top performance, since they are not uniformly applied or available
company to company. Additionally, recognizing the fact that construction is a highly
fragmented industry (Engineering News-Record, 2002; U.S. Census Bureau, 2003)
dominated by closely held businesses, the availability of information is even more limited
given one cannot turn to stock market results and published company reports for data. As
a result of this challenge, technical performance and schedule were ultimately eliminated
as potential measures of performance in context of this study. A more thorough

discussion of some of the difficulties of measuring these two variables follows.

Applicability for the Construction Sector

From the previous discussion, it is evident that certain profit measures (i.c., gross
profit, EBIT or net income) would be appropriate performance indicators as they are
widely recognized and available. Profit is also one of the general indicators of overall
business performance. For purposes of this study, earnings before interest and tax
(EBIT), also commonly referred to as operating profit, has been selected as the most
compelling measure of profit related performance. Gross profit was not selected, as it is
a measure which typically reflects profit before a company’s general and administrative
expense is taken into account. Net income was not selected as it is a measure after taxes

and interest charges are accounted for. For example, there can be particular years where,
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high and/or low tax charges can skew this measure. Thus while EBIT may not be ideal
from every perspective, it generally is a reliable measure of operating performance and a
measure most businesses report, regardless of size.

Schedule and technical performance, as previously mentioned, were not selected
as viable performance measures. No industry-wide measures are known that are
published and measure quality and schedule with a common metric. Beginning with
schedule, most literature points to the obvious, on time performance (Fisk, 2003). This
means the project was delivered on or ahead of schedule. The consequence to the
contractor of not delivering a project on schedule is typically being assessed liquidated
damages. Liquidated damages are defined as a daily amount payable to the owner
resulting from contractor caused delays to the project (Gould & Joyce, 2003). No
literature was located that provides specific guidance for measuring schedule
performance. Several types of interval scales could be designed to measure on time
performance. First, one might simply ask respondents to report how many projects in a
given time period(s) experienced liquidated damages. While this approach would
provide a sense of how prevalent late performance was across the spectrum of projects, it
does not necessarily define the impact on performance, especially in terms of profit
margin impact. Another option to evaluating this performance factor would be to have
respondents report the annual dollar value of liquidated damages paid in a given time
period(s). Given historical revenues are being reported as part of the survey instrument,
liquidated damages as a percentage of revenues can easily be calculated. The concern
that comes to mind is ease of response on the part of the contractors. It is not known

whether most contractors track liquidated damages year over year. Based on the

38

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



researcher’s knowledge of the industry, it seems unlikely that many companies keep any
useable records on liquidated damages. Literature provided no guidance here.

Quality, as a measure of performance, potentially poses the most difficult
challenge analytically. Much of the literature reviewed points to meeting and/or
exceeding design specifications as a primary measure of quality. Meeting design
specifications is a detection-based measure (Sebastianelli & Tamini, 1996). This type of
measure commonly looks at the number of defects or errors in a project identified
through an auditing process. It is doubtful construction companies track quality as a
detection-based measure consistently in industry. Occasionally a construction contractor
must rework a specific component of a project that did not initially meet the applicable
specification. In construction this is often referred to as a “call back.” Designing a
question in the survey instrument to measure callbacks or warranty work is one
possibility for measuring quality. The larger issue concerning all these potential
performance measures is the lack of a standard for defining and measuring quality across

the sector.

Dissertation Application
Earnings before interest and tax, as a performance measure is straightforward,
given respondents need to have access to historical financial results to respond to a
questionnaire. This measure is, for the most part, uniformly applied. Content validity is
also a primary concern when considering applicability (i.e., do the results measure what
they were intended to measure?) (Creswell, 2002; Fink, 2002). Construction industry

researchers are clear in their opinions that cost/financial performance is a common
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indicator of project success. Based on the above arguments, EBIT is a fair measure of

over-all company performance.

Identifying Superior Performance

Once EBIT was selected as the key outcome measure of construction performance
for this study, the next step was to define what constitutes superior performance. The
Construction Financial Managers Association (CFMA), largest national organization of
financial professionals serving the construction industry, annually conducts a
comprehensive survey of construction performance. This organization is one of the few
professional associations that complete in-depth surveys of financial results in the
construction sector. Equally as important, the CFMA (Building Profits, 2005) breaks
their results down by construction sector. This was critical to this study in that one of the
delimitations was a focus solely on the heavy civil sector. CFMA was the only
professional association that provided a detailed performance breakdown for this sector.
and went the additional step of defining metrics for determining best in class performance
(BIC), also critical to this study. CFMA divided respondents into quartiles, with BIC
defined as those respondents who fell into to the top quartile. For the heavy civil sector,
BIC performance was defined as construction companies who have EBIT as a percentage
of revenues at or above 3.9%. For this study 3.9% EBIT was considered in conjunction

with participant responses as to what margin percentage constitutes superior

performance. Chapter 4 and 5 provide a final perspective that led to a determination for

defining superior performance in this study.
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CHAPTER 3 - METHOD

This chapter describes the procedures utilized to conduct this study. The purpose
is to investigate correlations between project set-up practices and construction company
performance. A quantitative survey research design was selected. A survey instrument
was developed specifically for this study. Procedures employed in the development of
this survey instrument are discussed later in this chapter. Within this design, multiple
regression was utilized to explore the contribution various project set-up activities have
on company performance. Cluster analysis was also used to explore how construction
company characteristics influence patterns of variance. From the literature review, best
practice activities (BPA) were identified for the project set-up phase. It was not a goal of
this study to identify project set-up activities, but to focus on which activities have the
most impact in achieving superior performance. In this regard, this study attempts to

further work of other researchers.

Basis for Choice
An associational research approach was chosen to identify correlations between
multiple independent variables, project set-up activities, and a single dependent variable,
performance. The non-experimental research approach is appropriate given the

independent variables cannot be manipulated (an attribute independent variable), nor will
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there be random assignment of participants to groups. The associational approach is ideal
for predicting a single dependent variable (DV) from multiple independent variables (IV)
(Gliner & Morgan, 2000).

Because of the attribute independent variables, only comparative or associational
research approaches are appropriate. The study of human subject actions, as is the case
in this study, often cannot be studied in isolation. A single IV and DV may be influenced
by other variables. It is therefore preferable to examine multiple variables
simultaneously (Mertler & Vannatta, 2002). Multiple-regression enables the researcher
to predict which combination of Vs best predicts the variance in the DV (Gliner &
Morgan 2000; Mertler & Vannatta, 2002). In this study multiple project set-up activity
categories were simultaneously analyzed to predict the variance in construction company
performance (EBIT).

Having more IVs can help to better predict the outcome and better control for
extraneous effects. Adding more levels to a variable improves the researcher’s ability to
better explain the relationship between the independent and dependent variables (Gliner
& Morgan, 2000). More variables and levels led this researcher toward the selection of an
associational approach.

Cluster analysis was utilized to evaluate patterns of variance based on individual
construction company characteristics (second research question). This form of
multivariate analysis provides identification of subgroups of cases from a population that
is homogeneous in nature (Garson, 2007). Hierarchical clustering, versus other forms of
cluster analysis, was chosen as this i\s typically appropriate for samples where N <250

(Garson, 2007). Each case is considered and ultimately combined with other cases that
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have the highest similarity (lowest distance to another case or cluster). A pair of cases

(two variables) is plotted forming the x and y-axis. “The Euclidean distance is the sum of
the square root of the sum of the square of the x distance plus the square of the y distance
(Recall high school geometry: this is the formula for the length of the third side of a right

triangle.)” (Garson, 2007, p. 1). Cases with similar distances are then clustered together.

Research Questions
This study’s approach utilizes BPA appropriate to the project set-up phase, as
identified from literature, to determine which activities appear to have the most impact on
construction company performance. Given this straightforward approach, two research
questions were designed for use in this study.
1. How do the various components of project set-up contribute differently to
overall performance?
2. How do these patterns of variance differ based on construction company
characteristics?
The first question sought to explain which project set-up activities have the most impact
on performance. The second question recognizes that construction companies often vary
in terms of business characteristics, and that differences can influence both performance
and which project set-up activities are most beneficial. Variable assignment was
relatively straight-forward with respect to each research question. Project set-up activity
variables all correspond to the first research question along with the dependent variable
performance defined by profit margin. The descriptive variables-- construction type,

company size (Revenues), average project size and profit margins--related to the second
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research question that addressed company characteristics. A further discussion of

variables and their application can be found later in the variable section.

Participants and Sampling

The theoretical target population for this study was all heavy civil construction
companies in the United States with annual revenues less than $200 million.
Construction in the United States is a highly fragmented industry, with 80% of the
industry comprised of businesses with less than $200 million in revenues (Engineering
News-Record, 2002; U.S. Census Bureau, 2003). The heavy civil construction sector is
comprised of engineering projects such as dams, roadways, bridges and similar projects
(NAICS Definitions, 2003).

For survey research, industry association directories are quite common as a means
to access a sample of the population. The sampling frame for this study utilized
membership directories from the American General Contractors (AGC) Association.
Heavy civil contractors from all 50 states were included. The AGC, in 2005, had 12,759
members of which approximately 4,720 fall into the heavy civil category (L. Mock,
National AGC Office, personal communication, February 24, 2005). Recognizing there
are non-AGC member companies in the United States, it is not known how many heavy
civil companies actually comprise the national population. The AGC is widely known to
have the largest membership of general contractors nationally; thereby, providing
assurance that this Association can provide a representative sample generalizable to the
U.S. heavy civil population. There are different forms of AGC directories produced. The

complete membership directory is not available to the public. Therefore the AGC
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Membership Directory/Buyers Guide (2004) of contractors was utilized in developing the
sampling frame. Suppliers and subcontractors largely use this directory to locate general
contractors they wish to pursue for supplier quotes and subcontractor relationships. This
directory is ideal for survey research as it provides the names of senior executives and
construction sector type. From this directory 1,334 construction companies were
identified that met the requirements for this study and became the sampling frame.

Multistage sampling is a common method for identifying a sample when the
researcher does not have the names of companies, organizations or individuals that
comprise the target population. In multistage sampling, also called clustering, the
researcher first identifies groups or organizations from which to obtain names. Heavy
civil construction companies can be differentiated from other types of AGC member
contractors, such as commercial builders, based on member descriptions provided in the
directories. All heavy civil construction companies identified were included in the
selected sample. Based on an accessible population of 4,721 AGC members, a selected
sample of n= 1,334 was used. Not all AGC member companies agree to be listed in the
AGC Buyers Guide resulting in selected sample less than the 4,721 AGC members. A
response rate in excess of 15% of the selected sample was targeted. Unsolicited surveys
often yield a lower response rate than other types of surveys (Fink, 2003).

Participants received the mailed survey at their place of work. It was anticipated

most participants would complete the survey at the workplace.
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Measures

Independent variables in this study were separated into three categories: those
relating to project set-up activities, those relating to the characteristics of the participating
company, and those relating to the qualifications of the respondent completing the
questionnaire. The variables in the last category-- qualifications of the respondent-- are
descriptive in nature and were utilized to increase the reliability of responses.
Questionnaires from respondents deemed as not having the appropriate experience
qualification level were not used in the final data set. A copy of the questionnaire can be
found in Appendix C. All of the project set-up activities utilized ordinal Likert scales
with five levels. Importance scales response options were from low importance (1) to
high importance (5). How often an activity was practiced was “never” (1), “seldom” (2),
“usually” (3) and*“ always” (4). Most of the company characteristic variables were
interval scales with varying numbers of levels reporting percentages and years. Other
descriptive variables were a combination of ordinal and nominal measures.

The single dependent variable, financial performance, was intended to best
identify level of performance for a construction company. Chapter 2 provided an in
depth discussion of the challenges and experiences of researchers in determining a
reliable measure of performance. In the end, the use of a common financial measure,
such as EBIT, was selected because it appeared to be the most reliable.

Table 3.1 provides a schematic of the variables in relationship to the two research
questions. The descriptive variables relating to the respondent do not directly relate to a
research question, but are solely intended to demonstrate the qualifications of the

respondent to participate in the survey.
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Table 3.1

Variable Assignment to Research Questions

Demographics respondent and ~ Project set-up composites ~ Construction company
company (Research question 1) Characteristics
(Research question 2)

Years in business Goals and objectives Construction type
Current position Systems and controls Revenues

Years experience in current Risk/opportunity Project size
position

Years employed at current Means and methods Time to plan
employer

Total years of experience Project team selection

Highest level of education Organizational support

Type of college degree

Note: Only composites for each category of project set-up activities are displayed.

The instrument utilized multiple content sections. In addition to the cover letter,
the actual questionnaire had two primary sections. The demographic section of the
questionnaire was itself comprised of two key components. The first component
collected data on the performance of the company employing the participant. This
information was essential in understanding the specific characteristics of the participating
company. The second component addressed background questions concerning the
respondent. This information was important in helping to ensure the participant in fact
had adequate qualifications to respond.

The second section of the instrument addressed differences in how each company
approached the project set-up phase. From past research, key BPA that can be deployed

during this early phase of a proje