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I. EXECUTIVE SUMMARY

1.1 ©Nature and Purpose

Previous studies in the area of project management have
tended to focus‘on a few select variables; being concerned
with sirngle types of projects; and ﬁtilizing relatively small
sample populations. The result of this is that the studies
-are fragmentary, many are redundant, and that while many
particulars have been studied little has been done in the
way of formulating a complete theory of project. effective~
ness.

In general, research methodologies may be selective,
following the "other things being equal" philosophy, or
wholistic, attempting to explain multi-dimensional phenomena.
Utilizing the selective philosophy, statements have been made
and theories constructed concerning project effectiveness.
Following the contrary philosophy, a whole new set of
questions arises. So treated, there is a paucity of truly
wholistic theory, and the need for meaningful statements.

For such reasons, the objective of this study was not
restricted to the investigation of selected varia?les, but
designed to include as many variables as possible -- within -
reason -- which are important to project effectiveness.
Specifically, the purpose of this study was to determire the
interactions of numerous project characteristics with partic-

ular reference to project performance.



1.2 Methodology

To obtain the data necessary to fulfill this purpose, a
detailed questionnaire was developed containing 206* response
items. The instrument was designed to include those variables
which had been indicated by previous research as determinantg
of success; those suggested as determinants during interview
and pretest stages; and those suggested by general ﬁanagement
theory and research.

The instrument was directed to 3408 individuals who had
had direct project management experience. The survey was re-
stricted to a single, recently completed project in which the
respondent had been directly involved.

The 646 usable responses represented a variety of indus-
tries (34% manufacturing, 22% construction, 17% government,
and 27% services, transportation and others). The respondents
themselves had been directly involved in the particular pro-
ject they chose to describe in their guestionnaire. Of the
total sample, 50% had been the project manager, 31% had been
in other positions on the project team, and another 10% had
been the project manager's superior. About one-third of the
projects were described as being public in nature, and the
remaining two-thirds as being in the private sector. The
types of contracts or agreements involved included cost plus
fizxed fee(32%), in—housé work orders (28%), fixed price (21%),

and fixed price with incentive (14%). The major activity or

*The instrument contained 177 items; the remaining 29 were
derived from combinations of the reported data.



end product involved in the projects included construction
(43%), hardware or equipment (22%), new processes or software

(14%) , and studies, services and tests (11%).

1.3 Analysis
To achieve the purpose of the study the data were

analyzed ih seven ways. These analyses were conducted in two
major partitions: the first utilizing raw data, the second
utilizing factored data. With the raw data, variance, corre-
lation, and factor analysis techniques were used. One of the
results of a factor analysis is a set of factor scores. With
these factor scores, variance, correlation, regression, and
path analysis techniques were used.

The various statistical analyses yield immediate con-
clusions regarding determinants of project success. More
important, however, are conclusions based upon the analyses
when considered collectively. When so considered, more general
and more important conclusions can be formulated. 1In this

chapter such conclusions are presented.

1.4 Complexity
A significant aspect of this study has been the large

number of statistically significant relationships uncovered.
Of the 206 individual questionnaire items, 82 were found to
be correlated with success at the .001 level; 18 were signi-
ficant at the .01 level; and an additional 16 were signifi-
cant at the .05 level. While this does not, in and of itself,
describe the extent to which the various items affect success,

it does tell us that they are related to success in some way.



Utilizing the correlation coefficients as indicators of
the strength of relationship, 15 items were found to strongly
affect success, 34 tended to affect success, and 25 appeared
to bé associated with success.

In an attempt to simplify the data, factor analysis was
utilized. Normally, factor analysis yields only a few under-
lying dimensions of the data being studied. 1In this analysis,
however, 32 independent and significant factors were uncovered.
Correlation analysis indicated that all but two were signifi-
cantly related to success. Multiple regression illustrated
the multi~variate nature of success and path analysis de-
lineated the interactive nature of these factors as deter—
minants of success.

Based on the number of significant reiationships un-
covered, it is concluded that:

Project Management is a complex mechanism
containing numerous variables of signifi-
cance to project success. There is no
simple approach to insure project effec-
tiveness. Many factors contribute to
project success.

The most convincing direct proof of this conclusion was
shown in the multiple regression analysis (Section 4.33), in
which project success was treated as the dependent variable
and all the other factors were treated as‘independent vari-
ables. This analysis showed that at least seven factors made
significant, independent contributions to project success,
clearly indicatiné that a successful project outcome is
multiply caused, not simply caused.

The multiple regression revealed that, with rare excep-



tion, the determingnts of project success were management
factors, things which management had the potential ability
to influence, such as Coordination and Relations, Adequacy of
Project Structure and Control,.Success Criteria Clarity and
Concensus and (minimization of) Competitive and Budgeta;y
Pressure. This suggests that less controllable factors such
as legal-political difficulties, the on-going nature of the
Pbarent organization and the behavior of the client need not
necessarily be fatal obstacles to the success of a well- "
managed project, nor are they factors whiéh can, by their
Presence or absence, make a .success. of a poorly maﬁaged pro-—-
ject. On most projects, then,

a) the determinants of success are multiple
. in number, and

b) many success determinants are factors
which lie within the control of those
who are managing the project.

1l.5 Success and-Failure

Given the numerous determinants of success identified,
F~test analysis of variance was used to analyze the ways in
which the determinants worked. It was found that the deter-
minants could be classified into three groupingsr

1) those which tend to cause failure;

2) those vhich tend to improve success; and

3) those which are linearly related —- that is, are

a) capable of either improving success or
b) contributing to failure.
The first two groupings suggest that the presence of

negative determinants will tend to cause failure, but that

their absence will not be sufficient conditions for success.

Further, the presence of positive determinants are necessary

conditions for success, but will not insure against failure.



This implies that there are four possible states of
project management, only one of which will assure that the
potential success of a project is realized. This is depicted

in Figure 1.1.

Figure 1.1

CONDITIONS FOR PROJECT SUCCESS

POSITIVE DETERMINANTS

__Ipresent absent

N D
E E SUCCESS neither success
G T is most nor failure can
aE §¥sent  Fiiveiy be predicted
TR
I M
vV I
EN N neither FAILURE

A success nor is most

N {present failure can likely

T be predicted

s

Given the above, it is concluded that:
To achieve the potential success.
of a project it is necessary to both
a) encourage positi%e determinants,

and simultaneously b) discourage

negative determinants.



While this conclusion' is not particularly startling it
is nonetheless worthy of note. It becomes more meaningful
when considered in terms of specifics drawn from the aﬁalysis
of the data. For example, a high degree'of team spirit on
the praject team, good coordination and ravport between the
projgct team, the client and the parent organization and
adegquate administrative, social and technical skills on the
part of the project manager are ingredients often assumed to
be highly related to project success. The analysis shows,
however, that while the absence of these ingredients predicts
project failure, their presence insures only mediocrity, not
success, Success on the othér hand, requires avoidance of
the failure factors, plus the building in of ingredients such
as appropriate project team structure, adeguate control pro-
cedures and a commitment to budgets, schedules and performance
goals that is éhared by the client, the project team and the
parent organization. The situation is analogous to Frederick
Hertzberg's discovery about worker performance, namely that
certain factors, such as favoraﬁlé‘working conditions lead to
an absence of worker dissatisfaction, but other kinds of
factors, such as opportunity for responsibility and achieve- ‘
ment, are necessary to bring about positive worker motivation.t
Our findings about the management of projects echo those of
Hertzberg on the management of people. Both findings reveal

the multi-dimensional nature of the management task: many

lFrederick Hertzberg, "One More Time: How Do You Motivate
Employees", Harvard Business Review, Jan-Feb, 1968.




positive determinants must be attained, but many negative

determinants must simultanecusly be avoided.

1.6 Management Techniques

Clearly, it must be concluded that there is no simple
way ©of insuring the success of a project. In practice, how-
ever, uni-variate approaches have been proposed. It was found,
in this study, however, that whenever used, these often create
more problems than they solve.

For example, it appears that the area of project manage-
ment is overly-fond of PERT-CPM. The analysis (see Secticn
4.4), however, shows that PERT-CPM techniques contribute
relatiﬁely little to success when compared to other deter-
minants. In some cases, it was found that PERT-CPM technigues
were over-used and over-detailed, creating excessive control
and thus tending to detract from project effectiveness. 1In
other cases, over-reliance on PERT-CPM occurred to the extent
that other important considerations were being neglected,
again detracting from potential success.

Another example concerns the increasing emphasis within
the Department of Defense and within many corporations on the
creation of elaborate and detailed reporting and control
systems for managing efforts under their direction.’ The
current analysis has revealed the importance .of adequate
structure and control systems, but has also shown that ex—
cessive systems clearly detiact from success by causing

excessive delays, red-tape, superficial reports, and in-



adequate information flows.

It can be seen frdﬁ éﬁch examples that over-reliance
and over-use of any single or restricted set of project
management techniques may likely

1) create adverse conditions

2) cause negative determinants to be tolerated

rather than reduced, and

3) cause neglect in creating the positive

determinants necessary for achieving

potential success.

It is therefore concluded that:
The usefulness of project management tech-
niques lie in their judicious use. The
limitations of techniques used must be
recognized and-considered. Appropriate

techniques must be used in concert.

1.7 Project Management As A System

Section 4.4 of the analysis is concerned with the
development of a path model depicting the interrelationships
among factors as they contribute to project success. The
model derived illustrates the complexity of the project
management system and attempts to detail the conclusion of
Section 1l.4. While the model itself is a conclusion of
sorts, it further implies considerations of a more general

nature.



10

1.71 Projects have long been recognized as “systems," and
have been managed by systems coﬁcepts. Indeed, systems man-—
agement was formulated from the management of projects. How-
ever, the current analysis indicates that the process of pro-
ject management is itself a-system. It is felt important to
note and to distinguish between the actual project and the
management of the project in this regard. It is concluded
that:

Project Management is itsélf a complex

system, and only when so considered can

optimal managerial techniques be developed

and utilized effectively.

1.72 As developad in Section 4.4, the path analyéis supports
the contention that there are three general groupings of vari-
ables central to the success of projects: External, Discre-
tionary, and Output. As these groupings are not mutually
exclusive they form six categories of determinants:

I. EXTERNAL factors are those over which there is
little or no control; typically these describe
pre-existant conditions.

IT. PﬁOCESS/EXTERNAL factors are external or pre-
determined to the specific project effort, but
discretionary in the larger system.

III. PROCESS factors are essentially discretionary --
specific to the effort.

IVv. OUTPUT/PROCESS factors represent both end-

product and facilitating characteristics.
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V. OUTPUT factors are end-products of the specific
project effort, they are consequent to the pro-
cess.

VI. The SUCCESS factor assesses the project output.

EXTERNAL
CUTPUT
SUCCESS
I It I1I v v
DISCRETIONARY

Considering the above, it is concluded that:
Thé factors affecting the success of projects
iﬁclude factors over which little or no manage~
ment control is possible, discretionary factors
which can be controiled either within the pro-
ject effort itself or in the larger system, and
end products which serve as the basis for the

determination of degree of success.
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1.73 1In reviewing the nature of the factors included in the
paﬁh model it is noted that the factors refer to three dis-
‘tinct time periods. Factors such as "Parent Size" and "Parent
5-Year Growth" occur prior to the commencement of a project.
Such variables as "Initial Over-optimism" and "Buy-In Strategy"
also refer to prior time frames. Factors such as "Start-up

Difficulties" are determined at the commencement of the pPro-

ject. During the project such factors and variables as
"Project Manager Authority and Influence" and "Control Tech-
nigues" are established.

Considering the time frames associated with the various

factors and variables, it is concluded that:

Many determinants of success are established-
prior to the time period during which a project

is conducted. BAs a result, the potential success
of a project is partially established prior to its

undertaking.

1.74 Throughout the analyses many variables were ideptified
which were determined by agents external to the project team.
Among these are factors determined by the client (eg., "Client
Contact's Authority and Influence" and "Difficulty Coordina£ing
With Client”); and those determined by the parent (eg., Bureau-~
cracy" and "Ease of Coordination"). -
Considering the parties involved with the determination

of the various factors and variables, it is concluded that:
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Many potentials for success or lack of success

are partially established by parties external to the
project team. As a resﬁlt, the potential success

of a project partially is established by agents
external to the broject team. The influence

of the project manager and project team is

therefore limited.

1.8 Contingency

The path diagram begins to provide insight into an area
of knowledge about project management that is seriously under-
developed: the management of projects under various conditions.
Knowledge about the "contingency” management of projects would
enable the practitioner to know the ways in which Project A,
being conducted within a given environment, for a given type
of client, under a given set of conditions, should be organized
and managed differently from Project B, being conducted within
a different enviromment, for a different type of client, under
a different set of conditions.

What aspects of management need to be stre;sed under one
set of project conditions, and what different aspects need to
be emphasized under another set of éonditions? The answers
to this question are not yet available. Indeed, to our
knowledge, no researcher or practitioner has vet identified
and classified what the importantly different kinds of con-
ditions are. While not complete or comprehensive, the path

analysis begins to identify some of the important contin-
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gencies and, in general ways, what kinds of management response
would be appropriate under each.

For example, an adverse "Legal Political Environment",
one of the "external" factors in the path analysis, has a
strongly negative effect on project success. However, the
path diagram shows that legal-political difficulties affect
success not directly, but rather indirectly, through their
strong determining effect on such factors as "Public Relations
Environment", "Initial Over-optimism", "Buy-in Strategy" and
(Lack of) "Clearly Established Success Criteria". Given a
condition of legal-political difficulties, then, the prac-
titioner is well-advised to place special emphasis on es-
tablishing and maintaining an effective public relations pro-
gram, on avoidance, if possible, of the "buy-in" negotiating
strategy, on the avoidance of over-optimism and on the es-
tablishment of measuraﬁle, unambiguous success criteria.

For another example, initial over-optimism tends to
inhibit project success through its adverse effects on
coordination with the client, internal coordination, in-
adequate structure and control and lack of rroject team par-
ticipation. These affected areas, then, would require special
attention and emphasis, given a project which had been con-
tracted, budgeted and scheduled over-optimistically at the
outset.

As a final example, the path diagram indicates that a
project manager who finds it necessarv to operate without

clearly established success criteria #oqld seem to be well-
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advised to locate himself in close physical proximity to the
project site, attempt to ébtain and maintain a high degree of
authority and influence and to make effective use of control
techniques. '

While more complete knowledge about the contingency
management of projects is possible and is needed, it can be
concluded from the present study that:

Adverse environmental or "given" conditions
do not affect project success directly, but
may be seen as affecting success through
their influence on other intervening con-
ditions and management processes. An
adverse environmental or given condition

can therefore be aveided or overcome throuéh
astute identification of those factors which
it does tend to affect directly, and through

effective management action on those factors.

1.9 Determinants of Success

As explained in Section 3.5, various analyses were con-
ducted, each for differing reasons. To ascertain those vari-
ables most critical to the success of projeqts it was
necessary to consider the separate analyses simultaneously
to form such conclusions.

it ié concluded that:

The major variables which affect the success

of projects include:
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Project Manager
o commitment to project goals
o authority and influence
0 task orientation
0 administrative skill
0 human skill
0 technical skill
0 early and continued involvement

0 participation in goal setting and
criteria specification

Project Team

0 capabilities

0 commitment to goals

o participation in
goal setting
setting budgets and schedules
major decision-making
problem solving

0 early and continued invelvement

0 "sense of mission"

0 structural flexibility

Parent Organization
0 coordinative efforts
0 structural flexibility
0 effective strategic planning
0 rapport maintenance

0 adaptability to change
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0 past exXperience

o

external buffering

(o]

prompt and accurate communications

enthusiasm

o

0 project contributes to parent capabilities

Client Organization
0 coordinative efforts
o rapport maintenance

0 establishment. of reasonable and specific
goals and criteria

0 change procedures

0 prompt and accurate communication
o] commitm;ant

o lack of red-tape

0 prompt decision-making

0 influence and authority of contact

Managerial Technigues
0 judicious, and adequate but not

excessive use of planning, con-
trol, and communication systems.

Pre~Conditions
0 clearly established specifications and design’
¢ realistic schedules
¢ realistic cost estimates
0 avoidance of buy-ins

o avoidance of over-optimism
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o favorable interface with legal-political
environment

0 conceptual clarity

1.10 Implications

Based upon the previous conclusions it is apparent that
the Client, Parent, and Project Organizations can influence
the success of project efforts. The results of this study

have specific implications for each of these organizations.

1.101 Client Organization -- To create positive determinants

of success and to diminish negative determinants it is con-
sidered that the Client Organization and/or Principal Client
Contact should:

o Encourage openness and honesty from the
start from all participants.

o Create an atmosphere that encourages healthy,
but not cut-throat, competition or "liars"
contests.

o Plan for adequate funding to complete the
entire project.

o Develop clear understandings of the relative
importance of cost, schedule, and technical
performance goals.

0 Seek to minimize direct public participation
and involvement,

o Develop short and informal lines of communi-
cation and flat organizational structures.

0 Delegate sufficient authority to the principal
client contact and let him promptly approve
or reject important project decisions.

¢ Reject "buy-ins."

0 Make prompt decisions regarding contract
award or go-ahead.
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o Develop close, but not meddling, working relation-
ships with project participants.

o Avoid arms-length relationships.
o Avoid excessive reporting schemes.

o Make prompt decisions regarding changes.

l.}02 Parent Organization -~ To create positive determinants

of success and to diminish negative determinants it is considered
that the Parent Organization and/or Principal Parent contact
should:

o Select, at an early peint, a project manager with
a proven track record of technical skills, human
skills, and administrative skills (in that order)
to lead the project team.

0 Develop clear and workable guidelines for the
project manager.

0 Delegate sufficient authority to the project
manager and let him make important decisions
in conjunction with his key project team
members.

¢ Demonstrate enthusiasm for and commitment to
the project and the project team.

¢ Develop &nd maintain short and informal lines
of communication with the vnroject manager.

0 Avoid excessive pressure on the project manager
to win the contract.

o Avoid arbitrarily slashing or ballodning the
project team's cost estimates.

o Avoid "buy-ins."
o Develop close, but not meddling, working rela-

tionships with the principal client contact
and the project manager.

1.103 Project Organization -- To create positive determinants

of success and to diminish negative determinants it is con-
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sidered that the Project Manager and/or Project Team should:

.0 Insist upon the right to select his own key project
team members,

o Select key project team members with proven track
records in their area of expertise.

o Develop commitment and a sense of mission from the
outsel among project team members.

o Seek sufficient authority and a projectized
form of organizational structure.

o Coordinate frequently and constantly reinforce
good relationships with the client, the parent,
and the team. )

o Seek to enhance the public's image of the
project. .

o Call upon key project team members to assist in
decision-making and problem solving.

0 Develbp'realistic cost, schedule, and technical
performance estimates and goals. -

o- Develop back-up strategies and systenis in an-
ticipation of potential problems.

¢ Develop an appropriéte, yet flexible and flat,
project team organization structure.

0o Seek to maximize influence over people and key
decisions even though formal authority may not
be sufficient. .

o Employ a workable and candid set of project
planning and control tools.

o Avoid pre-occupation with, or over-reliance
upon, one type of project control tool.

o Constantly stress the importance of meeting cost,
schedule and technical performance goals.

0 Generally, give highest priority to achieving the
technical performance mission or function to
be performed by the project end-itemn.

o Keep changes under control.

o Seek to find ways of assuring the job security
of effective project team members.
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o Plan for an orderly phase-out of the project.

1.104 Future Research -~ The primary purpose of this research

was to investigate the determinants of project success in
non-NASA projects. While many determinants of project mission
success were identified, a somewhat‘unsettling finding was
that effective cost performance was not uniformly associated
with mission success. In fact, the data revealed that
mission-successful projects more often than not show a cost
overrun, often a very substantial one. ‘Questionnaire data
provided by respondents during the study (most of whom were
project managers) showed, furthermore, that project success
tends strongly to be defined as adequacy of technical per-
formance and not as adequacy of cost performance. Factor
analysis of the data revealed that technical perfofmance

and cost performance were independent factors,_with only
techn;cal performance being strongly and positively related
to overall project success.

Although the study covered a wide range of project
types, ranging from construction projects to software de-—
velopment, the phenomenon uncovered, namely the low priority
given to cost performance, is one of particular note for those
managers who are becoming increasingly concerned about find-
ing ways of improving cost performance without downgrading
confidence in mission success.

While it tended to be true that cost overruns were



associated with mission-successful projects, this was not
universally the case. The large existing data bank, con-
taining quantified descriptions of more than 670 projects,
includes many projects which were both mission-successful
and cost-control effective. It appears reasonable, there-
fore, that future research be conducted to determine those
organizational factors and managerial actions that differ-
entiate projects which are both cost and mission effective
from those that are not.

To further the understanding of factors leading to
combined cost-mission effectiveness of project management,
and to facilitate the transfer of this knowledge into im-
proved practices, future research should be conducted with
the following kinds oﬁ gquestions in mind:

1. What mix of organizational and management factors
leads to mission success on projects where costs
are effectively contrclled? What is the relative
importance of each of these factors and what im-
portant interrelationships exist between these
factors?

2. What factors most commonly lead to cost overrun
and upon what do these factors, in turn, depend?
Which of these factors are most readily subject
to management control? In what ways can the
"givens" (relatively uncontrollable factors
which tend to have adverse effects on costs) be

dealt with effectively? What organization
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designs and management strategies %ere enmployed
on projécts which did not show ceost overruns
despite adverse circumstances?

3. What are the differences in organizational and
management profiles among projects which have
each of the four outcome patterns, A, B, C and

D shown below?

Mission Success

High Liow

Cost Control ' High A C

Effectiveness Low B D
oo

A comparison of outcome patterns A, B and C will
be of particular importance to future research
efforts since the aim would be to- distinguish
project management techniques which lead to
combined cost and mission success from those
which lead to mission success at the expense

of cost overrun on the one hand, and cost
performance at the expense of mission success

on the cther.

Research conducted by methods designed to answer the
above qguestions and to reveal determinants and interrela-

tionships which were not anticipated by the present analysis
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will yield a revised model having direct policy and action
implicatiohs for the management of both NASA and non-NASA

programs and projects.



IT. PERSPECTIVES ON PROJECT MANAGEMENT

Recent literature in the field of project management
includes the usual prescriptive articles, individual case
experiences, and some research reports. Even the systematic
research studies tend more often than not to be limited to
studies of projects in .particular industries or governmental
agencies. Moreover, most project management research has
ignored external environmental factors in searching for ex-
planations of project success or failure. The present study
has attempted to reach conclusions of more general value by
including projects from a wide range of settings as well as

by including an array of environmental variables.

2.1 Selected Variables Affecting Project Success

The present study owes much to those previous researches
which, taken as a whole, indicate the large guantity and
variety of variables which can affect project success. The
multiplicity and wide ranging nature of the determinants of
project success is shown clearly by the following examples
of determinants identified by previous résearches. For each
example, the success determinant is listed in the left~hand
column and_a brief summary of the research is given in the
right-hand column:

Type of Project Organization Projects in which administrative
{(for R&D work)
personnel report to the project
manager are less likely to have

' 1
cost or schedule overruns.

lDonald G. Marquis and David M. Straight, Organizational
Factors in Project Performance, Washington, D. C.: National
Aeronautics and Space Administration, July 25, 1965.

25
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Type of Project Organization ".+.A hybrid form is the best

{for R&D work)
possible option. Total project
organizations or functional
organizations are inferior to
the compromise form in which
there is a small project team
and more than half of the tech-
nical persbnnel remain in their
functional departments. Such
an organization is more likely

to achieve technical excellence,

and, at the same time, to meet

the cost and schedule deadlines.“2
Combinations of "A functional organization that
Structure and Tools
(for R&D work) does not use PERT and does a great

deal of subcontracting is more
likely to overrun its cost and
schedule deadline. A project
team which uses PERT and does

-very little subcontracting should
have no trouble meeting its

deadlines.

However, we also discovered that

projects organized on a functional

2Donald G. Marguis, "A Project Team & PERT = Success. Or

Does It?" 1Innovation, Number Five, 1969, pp. 26-33.
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basis produce better technical
results. This would indicate that
the best érganization for R&D
efforts is a basically functicnal-
structure, with a small pro-

ject team that uses PERT or some
other sophisticated planning

technique.“3

Additional work by Rubin and Seelig indicates that with

respect to:

Competitive Environment
(for R&D work)

Priority Assigned
(for R&D work)

Experience of
Project Manager
(for R&D work)

Subcontracting
(for R&D work)

31bid.

"...50le source projects achieve
higher levels of technical per-
formance than competitive pro-

jects.“4

"...The higher the level of
(internal) priority the better
the technical performance.“5

"...Level of experience has no

direct effect on performance.“6

"The more you subcontract, the

4Trwin M. Rubin and Wyckham Seelig, "Experience as a Factor
in the Selection and Performance of Project Managers", IEEE
Transactions in Engineering and Management, Vol. EM-14, No. 3,

September, 18967.
SIbid.

61hid.
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lower the technical performance
of the project. Contrary to our
expectations, percent subcontract

is unrelated to cost and schedule

performance.”7
Anthony found that with respect to:

Implementation of Controls "There is no necessary relation

(in industrial research

organizations) between the type of control
devices that are used and the de~
gree of control that actually
exists. The effectiveness of
the device depends as much upon
the way it is used as upon the
device itself."8

Teamwork "Lunar Orbiter benefited from a

{unmanned NASA projects)
strong sense of teamwork within

both the customer and contractor
organizations and in their rela-
tions with each other. Surveyor
was handicapped by the lack of
an equivalent sense of teamwork,
particularly in the early vears

of the program. Senior management

7Irwin Rubin, "Factors in the Performance of R and D
Projects"”, 20th National Conference on the Administration of
Research, Denver: Denver Research Institute, The University of
Denver, p. 69.

8R. N. Anthony, Management Controls in Industrial Research
Organizations, Boston: Harvard University Graduate ScChoOl Of

Business Administrétion, 1952,




Maintaining Original
Objectives
(ummanned NASA projects)
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was committed to full support of
the Lunar Orbiter project and was
perscnally inveolved in overall
direction as both the 'NASA field
center and in the prime con-
tractor's organization. There
was far less support and involve-

ment in the case of Surveyor."9

"The Lunar Orbiter experience
bears out the positive value of
commitment throughout all organi-
zations involved in a project to
fulfilling objectives within a
set time and specified resource
limits. Lunar Orbiter managers
were dedicated to_building and
flying the original hardware
design while restricting change
to the minimum. The Surveyor
and Centaur expe;iences, con-
versely, illustrate that if you
do not control change, vou can
expect schedule ‘delays and cost

escalation."10

9Erasmus H. Kloman, Unmanned Space Project Management -
Surveyor and Lunar Orbiter, a Report Prepared by the National

Academy of Public Administration and sponsored by the National
Aeronautics and Space Administration, Washington, D. C.: U. S.
Government Printing Office, 1972.

1054,
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(unmanned ‘NASA projects)

Informal Relationships

30

"From a management viewpoint, the
greatest contrast between the
Surveyor and Lunar Orbiter pro-
jects was the nature of the
relationships of participating
organizations, or what might be
called the institutional environ-
ment. For Surveyor, theré was

an unusual degree of conflict

and friction between Headgquarters,

JPL and the prime contractor.

For Lunar Orbiter, harmony and
teamwork prevailed. Institutions
and people worked together in a

spirit of mutual respect."ll

"No formal arrangements can
replace the dynamic system of
personal and informal relations
developed by key members of the
project team to meet that pro-

ject's particular needs.“12

2.2 Limitations of Project Management Research

In addition to suggesting the diversity and multiplicity

l}Ibid.

12pichard 1. Chapman, with the assistance of Robert H.
Pontious and Lewis B. Barnes, Project and Program Management in
NASA: The System and the Men, Washington, D. C.: National

Academy of Public Administration, 1971.
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of factors that influence project success, the foregoing
examples indicate two important limitations of mecst project
management research studies to date. TFirst, in most studies,
as in most of the above examples, factors affecting project
success are treated one at a time rather than in combination.
The effects of multiple factors, considered simultaneously
rather than in laboratory-like isolation from each other, are
seldom investigated or discussed. Interdependencies between
factors bearing on success are rarely discussed in the pro-
ject management literature, nor is the possibility that some
factors may have indirect rather than direct effects on pro-
ject success. The assumption underlying most studies seems
to be that each determining factor, whether it be teamwork,
subcontracting, type of project structure, or whatever, has a
simple and direct causal effect on project success. Certain
of the analytic technigues used in the present study, notably
multiple regregsion and path analysis, represent departures
from the limited viewpoint that success is determined by
factors acting simply, directly and one-at-a-time.

The second limiting aspect of most studies to date is
that they fail to take a "contingency" approach to the study
of project management. In this respect, project management
research has lagged behind the general field of organizational
theory, wherein the contingency concept has become widely
accepted in recent years. The contingency approach is based
on the idea that for an organization to be effective, its
internal functioning must be consistent with the demands of

its external environment, technelogy, organizational task and
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the needs of its members. Researchers no longer assume that
there is one best way to organize and operate under all con-
ditions. Instead, they have tended mofe and more +to examine
the functioning of orgaﬁizations in relation to the situations
facing them. This approach seems to be leading to the develop-
ment of a "contingency theory" of organization with the appro-
priate‘structures and processes of the organization'éontingent
upon external requirements and member needs.13

Three landmark studies support this conclusion. In the
first, Burns and Stalker found important séructuralldiffer—
ences between the -successful firms in two different industries,
a dynamic, changing industry (electronics) and a more estab-

lished, stable industry (textiles).14

In the stable industry,
successful firms tended to be what the authors called "mechan-
istie". There was more reliance on formal rules and procedures;
decisions were made at higher levels; spans of supervisory
control were narrow. Successful firms in the dynamic industzry
were termed "organic", and were characterized by less formality,

wider spans of control and decision-making at lower organiza-

tional lewvels.

13gce for example Paul 'R. Lawrence and Jay W. Lorsch,
Organization and Environment (Homwood, Illinocis: Irwin, 1969);
Joan Woodward, Industrial Organization: Theory and Practice
(London: Oxford University Press, 1965); Tom Burns and G. M.
Stalker, The Management of Innovation (London: Tavistock
Publications 1961); Victor H. Vroom, Work and Motivation
(New York: Wiley, 1964); Fred E. Fiedler, A Theory of Leadership
Effectiveness (New York: McGraw-Hill, 1967}; Arthur N. Turner
and Paul R. Lawrence, Industrial Jobs and the Worker (Boston:
Harvard Business School, 1965),

lpurns and Stalker, Ibid.


http:textiles).14

33

The second study, conducted by Joan Woodward, showed
that economically successful firms in industries with different
technologies tended to have different oréanizational structures.15
For example} successful firms in industries with unit or job
shop technology had wider spans of supervisory control and
fewer hierarchial levels than did successful firms with con-
tinuous process technologies.

In the third study, Lawrence and Lorsch found that
different organizational environments require varying degrees
of differentiation among the subunits within an organization.16
Successful organizations in complex, diverse environments, for
example, exhibited a high'degree of difference between internal
subunits in terms of subunit structures and attitudes of sub-
unit managers. In addition, Lawrence and Lorsch found that
the required kinds and amounts of integrative devices (coordina-
tive roles, project teams, information systems, etc.) differed,
depending upon the degree of differentiation that existed within
the organization.

The project management literature is beginning to reflect
the trend toward contingency thinking. Researchers and other
commentators on project management are increasingly answering
guestions about appropriate authority systems, management tools

and project organization structures with the response, "It

depends." Benningson, for example, observes that the project

1550an Woodward, Industrial Organization: Theory and Practice

16paul R. Lawrence and Jay W. Lorsch, Organization and
Environment.
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management system (managers, organization, planning tools,
control tools, information system) exists within several .
"environmental shells".l” He suggests that the nature of
these, taken in combination with the degree of priority
assigned to each of several project criteria (time, cost, per-
formance, satisfaction, follow-on, spin-off, change), should be
the basis for decisions affecting the design of the project
system. By this approach, he is obviously rejecting the

notion that there is one best way to organize and manage a
project.

More specifically, the subject of authority/control
systems for projects has been treated in a contingency manner
in two recent publications. Steiner and Ryan, based on a
conference conducted with sixteen successful project managers,
suggest that extenéive regulation and close supervision of
project performance tends to insure satisfactogzggerformance,
but at the same time tends to inhibit both state-of-the-art
and cost cutting innovations.18 They conclude that close con-
trol dees work well in instances where higher priority is
placed on producing a conventional product than on pushing the
state-of-the-art. Middleton, discussing the amount of authority

and control possessed by the project manager, observes that

17 awrence Benningson, "The Strategy of Running Temporary
Projects", Innovation, No. 24, 1971, pp. 32-41

18George A, Steiner and William G. Ryan, Industrial Project
Management (Toronto: Collier-Macmillan Canada, Ltd., 1968),
rp. 145-146.
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wide wvariations exist.19

He notes that some organizations
have found that & project manager can adequately control a pro-
ject even though none cof the units working on the project re-
port directly to him, while other organizations have found the
opposite to be true. He suggests that the outcome depends
upon the effectiveness, responsiveness and attitude of the
functicnal units.

An overall contingency theory relating to organizational
design for project management is beginning to emerge. Jay
Galbraith notes that there is a continuum of organizational
designs, running from pure functional to fully projectized
form, and that the factors that determine choice are the
diversity and rate of change of the product line, inter-
dependencies among subunits, level of technology,‘presence of

20

economies of scale and organization size. Powers and

Dickson express a similar contingency-based vigg;fl They
suggest that different structure and process factors (for
example, use of documentation standards, experience of pro-
ject personnel, size of systems staff) are related to different
success criteria (time, cost, client satisfaction, operational

success), implying that project structures and operating

mechanisms need to be chosen differently, depending on the

3¢, o Middleton, "How to Set Up a Project Organization",
Harvard Business Review, March-April, 1967, pp. 73-82.

) 2OJay R. Galbraith, "Matrix Organization Designs", Business
Horizons, XIV, 1, February, 1971, pp. 29-40.

2lgichard F. Powers and Gary W. Dickson, "MIS Project
Management: Myths, Opinions and Reality", California Manage-
ment Review, XV, Spring, 1973, pp. 147-156.
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profile of success criteria desired.

While most writers have merely suggested what variables
need to be considered, some authors have begun to state how
such variables are interrelated. Chapman, for example, con-
cludes that a matrix structure works best for (1) small,
inhouse ‘projects; (2) where project duration is two years or
less; (3) where assignments to technical divisions are mini-
mal, and (4) where a field installation has substantial fluc—
tuation in the amount of project activity it is handling.22
He argues -that the matrix structure begins to lose its flex-
ibility on large, long duration projects, and that a more fully
projectized structure is aporopriate in these circumstances.

In a similar vein, Wileman suggests a contingency fit between
project organization structure and the kinds of organizations.
involved in the project.23 He proposes an "internal functional"
structure (project team drawn from functional areas) for
inhouse projects, a matrix structure for projects involving
coordination of several organizations, and project management
via "contractor support" in instances where most or all of the
actual operation of the project can be cdntractgd out. Marqguis
presents eﬁidence that a functional structure yields higher
technical performance, while project team structure tends to

produce lower technical, but bétter schedule and cost

22Richard L. Chapman,"Project Mahagement in NASA", a
report of The National Academy of Public Administration
Foundation, January, 1973.

23pavid I. Wileman, "Project Management as a Transferable
Management System", Working Paper No. 21, Syracuse University,
September, 1969,
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Some specific relationships between particular project
control technigues, the nature of +he situation in which they
are used,_and project success have been suggested. Avots notes
that some technigues may be too sophisticated for the particu-
lar use, citing a large construction company which used
elaborate network techniques., issued stacks of computer print—
outs on each project, and found that very limited use was

actually made of thesge data.25

Only after a simplified bar
chart technique was introduced could regquired décisions be
made. Marquis found that use of PERT was not related to tech-
nical performance, but was related to hetter cost and schedule
verformance, implying that the utility of the téchnique de~
pends on the importance of particular performance criteria.26
Contingency studies of project management which include
Systematic empirical research are few and far between, though
the Marquis and Powers and Dickson studies are notable excep—
tions to this rule. fTwo conclusions seem quite clear, how-
ever: (1) that many of project management's most esteemed
and competent commentators are urging that contingency re-

search is the way to go, and (2) that the current need is for

meore research which shows not just what situation variables,

zéDonala Marguis, "A Project Team + PERT = Success. Or
Does it?" Innovation, No. 5, 1969, pp. 26~33.

251vars Avots, "Why Does Project Management Fail?”",
California Management Review, VII, 1, Fall 1969, Pp. 77-82.

26Donald Marquis, Op. Cit.
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project structure and process variables and project outcome.

variables are interrelated, but how they are interrelated.



III. METHODOLOGY

3.1 Purpose

Previous studies iﬁ the area of project management have
tended to focus on a fe& select variables; being concerned
with single types of projects; and utilizing relatively small
sample populations. The result of this is that the studies
are fragmentary, many are redundant, and that while many
particulars have been studied little has been done in the way
of formulating a complete theory of project effectiveness.

In general, research methodologies may be selective,
following the "other things being equal® philosoohy, or
wholistic, attempting to explain multi-dimensional phenomena.
Utilizing the selective philosophy, statements have been made
and theories constructed concerning project effectiveness.
Following the contrary philosophy, a whole new set of guestions
arises. So treated, there is a paucity of truly wholistic
theory, and the need for meaningful statements.

For such reasons, the objective of this study was not
restricted to the investigation of selected variables, but
designed to include as many variables as possible -- within
reason =-- which are important to project effectiveness.
Specifically, the purpose of this study was to determine the
interactions of numerous project characteristics with particular
reference to project performance.

To fulfill this research objective it was necessary to

consider a large number of variables simultaneously. Further,

39
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it was necessary for the sample to be guite large and to
represent considerable variation regarding the response items.
To assist in statistical measurement and analysis it was
desireable for all data to be continuous in nature. It was
further necessary for all responses to be varied and compar-
able. ‘These considerations largely dictated instrument de-

sign and application as indicated in the following.

3.2 Research Instrument

To obtain the data necessary to fulfill the purpose of
this study a detailed cuestiohnaire (see Appendix A) was
developed containing 206* response items. In all cases the

questionnaire was directed to an individual who had had direct

project management experience. Additionally, the questicns were

restricted to a single, recently completed project. The
instrument was designed to include those variables which had
been indicated by previous résearch as determinants of success;
those suggested as determinants during interview and pre-test
stages; and those suggested by general management theory and .
research.

O Existing and well-known research efforts have .
indicated that complexityv and change are potential
determinants to effectiveness.

© The major variables affecting organizations in
general, as well as_ organizational effectiveness,
can be classified as either economic, legal,

social, and political.

O Further, these may be either internal or external’
to the effort.

*The instrument contained 177 items; the remaining 29 were
derived from combinations of the reported data.
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¢ For all undertakings, the managerial process may
be classified as planning, organization, control,
coordination, and motivation.

o Further, all of these characteristics exist within
the client, parent, and project organizations.

Using this five dimensional construct 206 instrument items
were.generated. As effectiveness of project management was a
prime consideration of the study, multiple measures of project
success were constructed. Success may be measured in various
ways. Among these are technical success, schedule and budget
considerations, follow-on and capability build-up, and the
satisfaction of all parties Involved. Since success is a
multi-dimensional concept, multiple measures, bo£h'0bjective
and sdbﬁective, were included in the instrument.

To insure comparability among the items over a large
number of respondents, Lickert-type scales were utilized for

most response items. The remaining were parametric in nature.

3.3 Sample Populat;on

Data were gathered.from 670 respondents. Two such mail-
ings were undertaken. The first mailing was to 708 members
of the Project Management Institute.* The second mailing
included 2-,700 .additional individuals whose names were also
supplied by the Project Management Institute. The individuals
surveyed were experienced in project management covering a
wide range of public and private projects. These groups of
individuals were selected for two reasons: 1) each was

believed to have had direct project management experience;

*Project Management Institute, P.0O. Box 43, Drexel Hill, Pa. 19026
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and 2) the types of projects likely to be represented covered
a wide range of characteristics. ' Considering the nature and
objectives of this study, these two elements were essentiai.

Six hundred and seventy responses were received from
the mailings, yielding é 46% return for this first mailing
anéd 12% for the second. Ninety-six percent of the total
responses were useable. The remaining were disregarded for
numerous reasons, the greatest number due to late receipt of
responses. As evidenced by the data, the responses covered a
wide range with regard to all variables included. Particularly,
the range of technical complexity and project size, inecluding
defense and aerospace projects as well as those of a commercial
nature, allows generalization of the findings.

The 646 useable responses represented a variety of indus-
tries (34% manufacturing, 22% construction, 17% government,
and 27% services, transportation and other). Most of the
respondents themselves had been directly involved in the
particular project they chose to describe in their guestion-
naire. Of the total sample, 50% had been the project manager,
31% had been in other positions on the project team, and
another 10% had been the project manager's superior. About
one-third of the projects were described as being public in
nature, and the remaining two-thirds as being in the private
sector. The types of contracts or agreements involved in-
cluded cost plus fixed fee (32%), in-house work orders (28%),
fixed price (21%), and fixed price with incentive (14%). The

major activity or end product involved in the projects included
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construction (43%), hardware or equipment (22%), new processes

or software (14%), and studies, services and tests (11%).

3.4 BAnalytic Techniques

The purpose of this study was to determine the inter-
actions of numerous project management characteristics, with
particular reference to project success. To achieve this
purpose, the data were analyzed in seven ways. These analyses
were conducted in two major partitions: the first utilizing
raw data, the second utilizing factored data.

Using the raw data, variance, correlation, and factor
analysis techniques were used. One of the results of a
factor analysis is a set of factor scores. Utilizing these
factor scores, variance, correlation, regression, and path
analysis techniques were used. The total analysis may be
summarized as in Figure 3.11 Description of the various tech-

nigues used follow.
3.41° Correlation

A popular method for determining the relationship of
two variables is correlation analysis. Continuous variables
are suited to this method of analysis. The product-moment
correlation tests for linear association between two variables.
The correlation coefficient (r) indicates the degree of
linearity between the two variables being considered. Further,
the square of r is the proportion of variance in one variable
explained by the other variable. Additionally, a standard

significance test indicates if the observed correlation
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differs significantly from zero.

While correlation is not causal in nature, it specifies
observed surface associations betwzen anf two variables. The
correlation coefficient (r) indicates the strength of associ-
ation while the significance test indicates if any association
statistically exists. In essence, the correlation analysis
allows us to determine if variables tend to be associated with

each other, and the degree to which they are associated.
3.42 BAnalysis of Variance

While correlation analysis is a useful way of discovering
that a relationship exists between two variables, it has the
disadvantage that it assumes this relationship to be con-
tinuous and linear across the full range of both variables.
'Thus, a high correlation between Project Success and some other
variable, say, rapport with client, might mask the fact that
rapport with client was associated more strongly with the
avoidance of project failure than with the attainment of a
high level of project success. Analysis of variance was used
in order to discover which variables were associated with
project failure but not with success, which with success but
not failure, and which were associated with both success and
failure.

The F-test -- one way analysis of variance -- was the
specific method used. This special case of analysis of variance
tests the difference among means for more than two groupihqs
of an independent variable. For these tests, project success

was treated as the "independent" variable and three groupings
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were formed consisting of the highest third, the middle third
and the lowest third of the project success distribution. Each
of the other study variabiles was in turn treated as a "de-
pendent" variable, with the exception of those which were of a
categorized rather than a continuous nature. The F-test par-
titions the tétal variation into "among group" variation
(differences in group means) and "within éroup& variation
(differences of individual scores about the group mean). The
F-test is formed by taking the ratio of measures of "among
group” variation to the "within group" variation. The larger

this ratio, the more likely that group differences exist.
3.43 TFactor Analysis

Factor analysis is a statistical technigue which analyzes
the relationships between any number of variables and pro-

duces a set of "factors" or underlying dimensions -- each of

which represents scme combination of the original variables.
This has the important advantage of reducing the number of
variables to be studied. Beyond this "data simplification”,
scales constructed from the factor analysis are designed té

be independent and hence tend to be more reliable. Moreover,
factor analysis has the advantage of being a "multi-dimensional”
technigque.

While the previous methods of analysis allow the inves-—
tigation of relationships of particular variables, factor
analysis allows us to study the total pattern of relationships
among all of the variables. By studying these overall patterns

it is possible to discover those underlying dimensions which
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account for the relationships among variables. Further, these
new dimensions or factors may be analyzed by other statistical
methods to investigate the interaction of these underlying

dimensions.
3.44 Multiple Regression

Multiple regression is a causal analysis which is useful
for developing and testing a modedl which predicts a dependent
variable from several independent variables. Like correlation,
regression is suited to continuous data. However, regression
is superior to correlation in that it discusses the relation-
ship of one variable to many others; correlation is restricted
to discussing two variablés at a time.

The result of multiple regression analysis is a predic-
tion‘equatién which mathématically relates a set of independent

variables to a dependent variable. -0Of particular importance

to the explanatory value of the multiple regression equation
are the regression coefficients and the multiple correlation
coefficient. The regression coefficients are essentially
the correlation coefficients between each independent vari-

able and the dependeﬁt variable, with the effects of other

variables_held constant. The regression coefficient is
superior to the correlation céefficient in that it goes beyond
describing surface relationships -- it describes more basic
relationships in that it partials out the effects of other
variables. The multiple correlation coefficient (R) , and
particularly its square, R2, is of further significance in

that it desgcribes the amount of total variation in the
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devendent variable which is explained by the.independent

variables as a group.

3.45 Path Analysis

Path analysis is a relatively new technigue of causal
analysis. The result of a path analysis is a model which
explains the interaction of a large number of variables. Such
a model illustrates the causality entertained in a network of
relationships. The strength of these relationships are
measured by path coefficients. These coefficients are stand-

ardized measures which can be compared to determine the re-

lative predictive power of each independent variable with the
effects of the other variables being n;rtialled out.

The particular value of path analysis is that it
illustrates the working relationships of all variables in a
network of relative predictive powers; thus allowing one to
understand the relationships among variables in a systemic
manner.

The previous methods of analysis may be summarized as

in Figure 3.12.
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FIGURE 3.03
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IV. ANALYSIS

4.1 pAnalysis of Items

The analysis was performed in three successive steps.
First, the raw data represented by the 206 individual response
items were analyzed, with emphasis on identifying relationships
between individual items and project success. Second, the 206
items were reduced to 32 underlying dimensions by means of
factor analysis. Finally, relationships between project success

"and the factors were analyzed, with consideration given to
interrelationships between the factors and to the effects on
success of multiple factors in combination.

The two sections immediately following, Sections 4.11 and
4.12 show the results of the first step, the relationships
between project success and the individual response items.
These sectidns are followed by a description of the factor
analysis and the results obtained from the factored data in

Sections 4.2 and 4.3.

4.11 Correlation

The purpose of our analysis at this stage is to reach
preliminary findings concerning the relationship of project
characteristics with project success. To achieve this purpose,
product-moment correlations were performed on the project
characteristic variables with six success items. These
correlations would indicate surface relationships of the

project characteristics with the success items.

60
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Success was measured by six items on the quesﬁionnaire:
1) "All things considered, the project was a success;"
2) "In general, how satisfied were the following
groups with the outcome of the project:"

a. parent organizaticn

b. client organizaticon

c. ultimate users

d. project team;

3) the extent to which the end result "fulfilled the

technical performance mission or function."

It was noted that the overall subjective item -- "all
things considered, the project was a success" -- presented a
fair overall measure of success. This is shown bf the very
strong correlations of this item with the others, as shown in

Table 4.1.

Therefore, for summary purposes it was felt that the
single overall subjective measure would be an adeguate index
of success. (Correlates of each success item are detailed
in Appendix C}.

Considering the above, it was found that the following

project management characteristics strongly affect success

(p<.001) in the directions indicated.

Item Description

L
¢ Project. team sense of mission +.406
o Project team spirit +.371

o Project team goal commitment +.347



2a
2b
2c

24

TABLE 4.1

CORRELATIONS OF SUCCESS ITEMS WITH THE OVERALL
SUBJECTIVE ITEM, "ALL THINGS CONSIDERED, THE
PROJECT WAS A SUCCESS"

gsatisfaction - parent

satisfaction client

satisfaction - user

|

satisfaction project team

technical performance

62

r>.654
r>.611
r>.518
r>.646

;3.559

p<.001
p<.001
p<.001
p<.001%

p<.001
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0 Original cost estimates too optimistic -.346
o Project team capabilitf +.342
0 Difficulty meeting project schedules -.336
0 Back~up strategies were availaﬁle +.332
o Difficulty obtaining funding to completion -.327
0 Project Manager's satisfaction with planning +.314

and control

0 Unity between project manager and contributing +.313
department managers

o Difficulty staying within original budget -.311

0 Unity between project manager and client contact +.309

0 Unity between project manager and public officials +.309
0 Unity between parent contributing departments +.305

o Difficulty coordinating with client organization -.301

Although the relationships are not as strong (r<.3), it was
found that the following project management characteristics

tend to affect success (p<.001l) in the directions indicated.

© Parent enthusiasm +.297
o Unrealistic project schedules -.296
o Lack of rapport with client organization -.294
o Team's satisfaction with organization structure +.293
o Progress reports were over-optimistic -.283
o Project Managex>'s technical skills ‘ +.283
o Project team partiéipation in major problem +.282
solving
o Decision delays hampered project -.279

o Difficulty closing out project -.278
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Procedures for changes were inadequate

Difficulty maintaining rapport with parent
organization

Project Manager had insufficient authority
Project team participation in decision-making
Unity between project manager and his superior
Extent of parent new-capabilities buildup
FPavorability of media coverége

Project Manager human skills

Difficulty coordinating among team members
Schedule overrun

Difficulty freezing design

Difficulty keeping competent team people
Excessive politics involved in award

Cost estimates intentionally underestimated
Value of status, progress reporfs

Project Manaéer administrative skills

Value of work breakdown structures

Project too encumbered by legal restrictions
Too many government agencies involved

vValue of Bar, Gantt, Milestone charts

Project Manager's influence in selecting team
personnel

Project team's job insecurity
Difficulty in defining goals

Need for new forms of govermment - industry
cooperation

Project Manager's influence in authorizing
subcontractors

-.275
-‘274

~-.271
+.266
+.262
+.261
+.254
+.253
-.252
-.249
-.247
-.244
-.244
-.242
+.239
+.236
+.224
-.223
~.221
+.220

4+.220

-.208
-.207

-.207

+.201
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Although the relationships are not as strong {(r<.2), it
was found that the following project management characteristics

are asscciated with success {p<.001).

o Project Manager's influence in selecting +,195
. subcontractors
o Project was mére complex than initially conceived -.192
o Difficulty in meeting technical requirements -.189
o Government overcontrol ~,189
o Importance to parent - technical performance +.188
o Importance to project manager - technical +.187
performance |
o Project decisions made at higher than -.183

appropriate levels

o Project Manager's influence in authorizing +.182
overtime

o Extent of parent enthusiasm +,181

¢ Importance to project manager - schedule +,179 -

o Difficulty in coordinating with parent +.178
organization

o Adequacy of project physical facilities +.174

o Project Manager's influence in relaxing - +.169
specifications

o Value of network systems +.164

o Project Manager's influence in giving merit T +.156
raises

0 Team members hampered by unrelated assignments -.156

0 Public became too involved -.155

0o Government red-tape caused delays -.153

o Importance to parent - schedule +.144

o Volume of paper work was excessive -.144
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0 Too much pressure from parent top management ~-.142
o Importance to project manager —-budget +.139
0 Project team participation in setting budgets +.134
o Extent of project structure revision -.134
o

Importance to client - technical performance +.134

4.12 Analysis of Variance

The purpose of this portion of the analysis was to dis-
tinguish between those factors which improve success and those
which cause failure. To achieve this purpose, the data were
analyzed in two ways.

In the previous section, product-moment corre-

lations were performed on the project characteristics

with six success items. These correlations indicate

linear relationships of -the project characteristics

with the success items.

In this section, "F-test" analysis of variance

was performed on the project characteristics with

success items categorized by degree. This analysis

allows the identification of non-linear relation-

ships -- particularly association with either success

or failure.’

As in Section 4.11, it was felt that the single overall
subjective measure would be an adequate index of success for

sSummary purposes.
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Considexring the above, it was found that the presence
of the following project management characteristics strongly
affect the failure of projects; however, the absence of these

characteristics does not insure success.

o insufficient use of status/progress revorts

o use of superficial status/progress reports

o inadequate project manager administrative skills

0 inadequate project manager human skills

o inadequate project manager technical skills

o insufficient projéct manager influence

o insufficient project manager authority

o insufficient client influence

o poor coordination with client

o lack of rapport with client

o client disinterest in budget criteria

o lack of project team participation in decision-making
o lack of project team participation in major problem-solving
0 excessive structuring with the project team

o job insecurity within the project team

o lack of team spirit and sense of mission within the
project team

o parent organization stable, non-dynamic, lacking strategic
change :

0 poor coordination with pafent organization
o lack of rapport with parent organization

0 poor relations with parent organization

o new"type" of project

0 project more complex than the parent has completed previously
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o initial under-funding

0 inability to freeze design early

o inability to close-~out the effort

o unrealistic project schedules

o inadequate change procedures

0 poor relations with public officials

o unfavorable public opinion

While the above were found to be associated with
project failure, the following were found to be associated
with success. That is, the following were found to be

necessary, but not sufficient conditions for succéss.

o frequent feedback from the parent organization

o frequent feedback from the client

o judicious use of networking technigues

0 availability of backup strategies

o organization structure suited tc the project team

0o adeguate control procedures, especially for dealing with changes
0 project team participatioﬁ in setting schedules and budgets
o flexible parent organization

o parent commitment to established schedules

o parent enthusiasm

o parent commitment to established budget

o parent commitment to technical performance goals

o parent desire to build up internal capabilities

0 project manager commitment to established schedules

0 project manager commitment to established budget
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0 project manager commitment to technical performance goals
o client commitment to established schedules

o client commitment to established budget

0 client commitment to technical performance goals

o enthusiastic public support

o lack of legal encumbrances

0 lack of excessive government red tape

¢ minimized number of public/government agencies involved

In addition to those-factors which affect success or
failure, some were found to be linearly related to both success
and failure. That is, the presence of the following character—
istics tend to improve the probability of success while their

absence leads toward failure.

o goal commitment of project team

o accurate initial cost estimates

o adeéuate project team capability

¢ adequate funding to completion

o adeguate planning and control’ technigues
o minimal start-up difficulties

o task (vs. social) orientation

o absence of bureaucracy

0 on-site project manager

0 clearly established success criteria

"It was noted that cost and schedule overruns were not
primary determinants of “overall failure" as might be ex-

pected. It was, therefore, decided to further investigate
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those factors which affect cost and schedule overruns dirgctly.
Cost overruns were highly correlated with the size of

the project and the difficulty of meeting technical speci-

fications. However, schedule difficulties and resulting

schedule overruns were the primary causal factors leading to

cost overruns. It was found that schedule overruns were, in

turn, caused by the following:

o cost underestimates

o use of "buy-in" strategies

o lack of alternative backup strategies

o lack of project-team goal commitment

o functional rather than projectized, project organization
o lack of project team participation in setting schedules
o lack of team spirit, sense of mission

0 inadequate control procedures

o insufficient use of networking techniques

o insufficient use of progress/status reports

o over-optimistic status reports

o decision delays

0 inadeguate change procedures

o insufficient project manager authority and influence

o lack of commitment to budget and schedule

o overall lack of similar experience

4.2 Factor Analysis

Due to the large number of variables included in the study,
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the technique of factor analysis was used to reduce the data
to a smaller set of underlying dimensions. 2n additional
benefit of the factor analysis technique is that it allows us
~to see what the major dimensions are that comprise the world
of project management.

' Four separate factor analyses were conducted. First

a factor analysis was performed on all of the 206 variables.
Then three separate factor analyses were done on variables

which were considered to be within each of three a priori

categories. The three a priori categories were first,
"givens", or aspects of project environment or na£ure of the
project over which management had little or no control. The
second category was designated as "process" variables, items
referring to aspects of the on-going management of the project
and to things, people and events over which project management
did have control. The final category consisted of variables
that had to do with results and outcomes of the project.
These three analyses yielded in a few instances factors which
had clearer meanings than those obtained in the overall
aﬁalysis. Generally, however, the factors emerging from the
three separate analyses were redundant with those from the
overall analysis. Between a redundant pair of factors, we
retained for further study the one which had the cleérer
meaning or the heavier -factor loadings.

A noteworthy result of the factor analysis was the
large number of factors produced. This shows the multi-

dimensional complexity of the project management "world".
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In this section, the factors are described, with some effort
made to show the implications of each factor. The listings
below show the content of each of the factors and -- anti-
cipating following sections -- includes commentary concerning
each factor, its relationship to project success and its
association with other factors.

Using orthogonal varimax rotation’techniques, 32 mean-—
ingful factors were identified. These factors were inter-
preted by those variables included. Inclusion criteria was,
for the most part, loading greater than .400. As the factors
represent the underlying dimensions of the project character-
istics it was thought desireable to inveétigate the relation-
ships of the remaining factors with all other factors. Corre-
lation analysis was used for this purpose to limit the re-
lationships to those of prime importance, criteria established
included a significance level of .00l1, r>.5, and r>.3. Cau-
sality was deduced from total interactive relationships.

Each of the factors is described below. Included with
the description of each factor is a discussion of its im-

portant interrelationships with other factors.

Legal-Political Environment (Factor .2) ~-~ This factor's

strongly negative relationship to project success shows that
projects encumbered by excessive governmental red tape, public
participation and legal restrictions have very limited poten-
tial for success. The inclusion of the item, "Too many
ggvernmental agencies involved" in this factor indicates that

from a strategy standpoint, projects which must be coordinated
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through a number of agencies appear to have inherent obstacles

which block success. Included items were:

107* Too many government agencies involved +.742%%
102  Government red tave caused delays +.741
124 Government overcontrol +.737
10} Project too encumbered by legal restrictions - +.680
106 Public became too involved +.658
i26 New forms of government - industry cooperation +.,617
needed
108 Too much politics involved in award +.520
110 Volume of paperwork was excessive +.556

Project Manager's Authority and Influence (Factor 3) --

This factor was strongly related to effective coordination during
the project, and to ultimate project success. Factors acting

as major determinants of preoject manager authority and in-
fluence were claritv of success criteria, interral criteria,
client authority and influence, and size of the project team.

The composition of this factor serves to emphasize the im-~
portance of both authority and influence, inr combination, as

determinants of project success. Included items were:

44 Project Manager's authority to authorize sub- +,712
contractors

48 Project Manager's authority to select sub- +.710
contractors

42 Project Manager's authority to authorize +.709
overtime

*Item identification number
**Rotated Factor loading
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49 Project Manager's influence in selecting sub- +.673
contractors

45 Project Manager's influence in authorizing +.645
subcontractors to exceed budgets or'schedules

46 Project Manager's authority to select team +.637
versonnel

47 Project Manager's influence in selecting team +.597
personnel

43 Project Manager's influence in authorizing +.593
overtime

40 Project Manager's authority to relax +.584
specifications

51 Project Manager's influence in giving +.542

merit raises

50 Project Manager's authority to give +.526
merit raises

41 Project Manager's influence in relaxing +.520
specifications
Strategic Change in Parent (Factor 4) —- This factor was

comprised of five items having to do with major modificattions
in strategy within the parent organization during the vast
five yeais. The factor bore a positive relationship to pro-
jéct success and was also associated with the establishment of
internal success criteria as well as the establishment of

clear criteria. Included items were:

167 Major modification in parent's R&D direction +.755
166 Major modification in pérent's dollar R&D +.699
164 Major modification in parent's market +.668
163 Major modification in parent's product mix +.651
165 Major modificétion in parent's manufacturing +.582

process.
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Success Criteria Clarity and Concensus (Factor 5) -- This

factor was strongly associated with oroject success. Clearly
established success criteria tended to be characteristic of
large projects, pfojects with legal-political difficulties
and projects where there had been significant strategic
changes in the parent organization, in short, projects in
which a high degree of uncertainty prevailed.

The combination of items which loaded on this factor
indicates that when importance is attached to one of the
three factors —-- budget, schedule or technical performance --
it tends to be attached to all three, otherwise these would
have brcken out as separate factors. The factor also in-
dicates a general tendency for project manager, parent and
client to agree on the importance of these three aspects of
performance. Obviously, the loadings are not so high as to
indicate that these tendencies always obtain, but the com-
position of the factor does suggest that the effective estab-
lishment of success criteria is a systemic phenomenon -- the

parts need to reinforce each other. Included items were:

136 Inportance to project manager - budget +.678
135 Importance to project manager - schedule +.676
128 Importance to parent - budget +.671
127 Importance to parent -~ schedule +.631
132 Importance to client ~ schedule +.630
133 Importance to client - budget +.562

134 Importance to client technical performance +.526
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129 Importance to parent - technical performance +.512
137 Importance to project manager - technical +.455
performance
Task (vs. Social) Orientation —-- Primary (Factor 7) --

This factor measures the extent to which conflicts that aros
during the project tended to be resolved by emphasizing miss
goals vs. by emphasizing social, or "people" considerations.
The composition of this fﬁctor indicates that respondents
tended to see this as an "either-or" choice, a sub-optimal
viewpoint, it would seem, in light of the large body cf re-
search findings which indicate that problems are most effec-
tively resolved by reference to both task and éocial con-
siderations. The factor was not strongly related to project
success, further supporting those prioxr research findings

which show the "either-or" approach to be less than optimal.

e

ion

The "task-oriented" mode of conflict resolution did tend to be

related to minimization of cost and schedule overrun, but it
was also asscociated with initial over-optimism concerning
schedule and costs. The "task mode" tended to be employed
more on complex projects and less on relatively routine pro-

jects. Ihcluded items were:

186 Primary Conflict Resolution Mode within parent
was goal oriented

202 Primary Conflict Resolution Mode team - client
was goal oriented

198 Primary Conflict Resolution Mode team - parent
was goal oriented

190 Primary Conflict Resolution Mode within client
wag goal oriented

+.618

+.614

+.605

+.573
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199

203

194

191

related to project success.
to be associated with competitive and budgetary pressure, a
high degree of client authority and influence, and clearly

established success criteria.
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Primary Conflict Resolution Mode within parent
was socially oriented

Primary Conflict Resolution Mcde team - parent
was soclially oriented

Primary Conflict Resolution Mcde team - client
was socially oriented

Primary Conflict Resolution Mode team -~ client
was goal oriented

Primary Conflict Resolution Mode within client
was socially oriented

Size of Project (Factor 8) -- Size of project was un-

-.534
-.534
-.503
+.472

-.432

Large project size ‘tended strongly

The fact that project size was

unrelated to success may indicate that projects can be either

too large or too small.

149
147
i48

150

Total cost of project
Length of project
Scheduled length of project

Original total budget

Systems Approaches (Factor 9) -- This factor indicates

Included items were:

+.779
+.768
+.767

+.764

the extent to which effective use was made of systems approaches,

since items relating not only to use, but also to value, were

included in the factor.

This factor was a strong determinant

of project success and was also very strongly associated with

adequacy of structure and control, effective coordination and
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and relations, and minimization of cost and schedule over-

runs. Included items were:

13 value of work breakdown structures +.E50
12 Extent work breakdown structures were used +.634
14 Extent systems management COnceD?s were used +.633
15 Value of systems management concepts +.535
18 Extent status and progress reports were used +.43$

Initial Over—Optimiém and Conceptual Difficulty

(FPactor 10) -- This factor measures the extent to which the pro-
ject was more complex and difficult than it was originélly
thought to be at the outset. The phenomenon of over-optimis-
tic budget and schedule expectations and promises is unfortu-
nately not rare. This factor showed a strong negative rela-
tionship with project success. Over-optimism was particularly
likely to occur in the case of projects conducted witﬁ highly
bureaucratic parent organizations and on projects whiéh at

some stage encountered legal or political difficulties. Items

included were:

80 Difficulty meeting project schedules +.663

81 Difficulty staying within original budget +.642

103 Original cost estimates too optimistic +.553

79 Difficulty meeting technical requirements +.543,

123 Project was more complex than initially +.539
conceived -

178 Schedule overrun +.490

87 Difficulty freezing design +.477
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114  Unrealistic schedules +.472
111 Project was different than most +.442
Bureaucracy (Factor 11) -- "Bureaucratic" structures

as measured by this factor, were characterized by high ratios
of managers and staff to total employees in the parent
oréanization and remoteness of the project manager from the
project site. This factor was not strongly correlated with

project success, or with other factors affecting success.

Included items were:

185 Parent managers to tetal employees (%) +.905
184 Parent staff personnel to total (%) +.809
152 Travel time - project manager to team +.683

Client Contact's Authority and Influence (Factor 12)

Client contact authority and influence tended to be greater on
lafge size projects than on smaller projects and tended to be
a determinant of project manager authority and influence. The
factor was not strongly associated with project success or lack

thereof. Included items were:

56 Client contact's authority to authorize overruns +.744

57 Client contact's influence in- authorizing +.744
overruns

54 Client contact's authority to abprove +.699
subcontractors

52 Client contact's authority to relax +.662
specifications

55 Client contact's influence in approving +.615

subcontractors
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53 Client contact's influence in relaxing +.511
specifications

Internal Criteria (Factor 13) -- This factor refers to

the extent to which internal benefits, such as improved
capabilities and follow-on work, were considered impmortant by
the parent organization and the project manager. This factor
was a strong determinant of project success and tended to
result in internal capabilities buildup. Internal criteria
were an especially strong concern on complex nrojects con-
ducted within growing parent organizations that were ex-
periencing changes in organizational strategy. Included

items were:

139 Importance to project manager - improve +.679
parent capabilities

131 Importance to parent - impreove internal +.627
capabilities
138 Importance to project manager - cbtain +.5586

follow-on

130 Importance to parent - obtain follow-on +.488
95 Extent of parent capabilities buildup +.469
Size of Project Team (Factor 14) —- The items in this

factor suggest that the factor measures size as well as ad-
ministrative and technical §0phistication of the project team.
Not surprisingly, large project teams were associated with
large projects and with the use of advanced control tech--

nigues (FPactor 49). Included items were:

179 Total project team personnel +.899
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157 Number of administrative team +.843
156 Number of technicél team members +.840
158 Number cf "other" team members +.731

Social -(Vs. Task) Orientation -- Secondary (Factor 15)

This factor was formed by items that.asked the respondénts to
describe the secondary, or "back-up" mode of conflict reso-
lution employed during the project. As was true of Factor 7,
the loadings on this factor show that respondents tended to
see attention to task or people considerétion as an "either-oxr"
choice when resolving disagreements. Though this factor gid
not show very strong relafionships with other factors, there
was some tendency for the social back-up oriéntation to be
invoked where public relations difficulties and coordination
difficulties were encountered, and on projects whicﬁ were
public in nature. The factor alsc tended to be assocociated
with perceived adequacy of structure and control. There was

a moderate tendency for this factor to be associated with
Factor 7, the use of task-oriented methods as a primary con-
flict resolution mode (r=.22, p<.001). This suggests that in
many cases, the use of both task and social modes of resolving
conflict helped project personnel to establish effective
structures and controls despite the presence of certain

difficulties. Included items were:

201 Secondary Conflict Resolution Mode, team-parent  +.540
was socially oriented

189 Secondary Conflict Resolution Mode, within +.456
parent was socially oriented
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188 Secondary Conflict Resclution Mode within -.425
parent was goal oriented

200 Secondary Conflict Resolution Mode, team-parent -.409
was goal oriented

204 Secondary Conflict Resolution Mode, team-client -.409
was goal oriented

Private (vs. Public) Project (Factor 16) =-- The nature of

a project as private sector or public sector tended to be asso-
ciated with project success, as will be shown later in our path
analysis. Private projects tended to be more successful than

public projects. Included items were:

2 Client or source of funding +.674
4 Public vs. private project +.609 -
168 % parent budget to R&D -.52¢6
162 Parent industry -.515
17 Value of operations research -.419
Perceived Success of Project (R)* (Factor 17} -- This

factor is the "project success" variable referred to throughout
this section as well as elsevhere in this report. It is
interesting to note that the item, "technical performance,
adequacy of end result", loaded strongly onto this factor,

while items relating to cost overrun and schedule overrun did not.
In other words, cost and schedule criteria were not so closely
associated with success that they became part of the factor

itself. Included items were:

*(R) indicates that this factor is reversed scored. A low
factor score represents a high degree of perceived project
success.
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141 Satisfaction with outcome - client -.734
140 Satisfaction with outcome - parent -.701
143 Satisfaction with outcome - project team -.683
105 Project a success -.€78
142 Satisfaction with outcome - end users -.670
146 Technical performance, adequacy of end product -.588

Project Manager's Spatial Distance (Factcr 18) -- The

project manager's geographic remoteness from the client and the
project site was only weakly related to project failure, but
did tend to lead to less than adequate organizational structure
and control on the project, cost and schedule cverruns and

difficulty in coordinating with the client. Included items

were:
154 Travel time -- project manager to client +.601
155 fTravel time -- project manager to project site +.58&7

Parent Size (Factor 20} -— Parent organization size was

associated with project success, though not strongly. The
larger the parent organization, the greater the tendency for
the project to experience start-up difficulties, but the less
the likelihood of budgetary pressures. Project team members
tended to participate in decisior-making more within large
parent organizations than in small ones, large size perhaps
tending to force decision-making down to lower levels. In-
cluded items were:

174 Total parent employees +.751
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176 Total parent staff employees +.712
177 Total parent dollar sales +.673
175 Total parent line managers +.660

Project Team Decision Participation (R) (Factor 21) --

Project team participation in decision-making was very strongl
related to project success. Decision participation by the
project team was more likely to occur on projects which
emphasized follow-on and internal build-up of capability.

It was less likely to occur on projects where over-optimistic
budget and schedule forecasts had been made at the outset.

Included items were:

38 Project team participation in setting schedules -.607
36 Project team participation in decision-making -.585
39 Project teaﬁ participation in setting budgets -.542
35 Project team decision involvement -.452
37 Project team participation in major problem -.425
solving
Parent 5-Year Growth (Factor 25) —— Recent growth in the

parent organization was not substantially associated with pro-
ject success or with any of the other factors. 2pparently,
rapid growth can imply either a stimulant or a detriment to

project success. Included items were:

172 Parent 5-year growth -- employees +.868
169 Parent 5-year growth -- sales +.854
170 Parent 5-year growth ~-- assets +.801
173 Parent 5-year growth -- customers +.693

171 Parent 5-year growth -- products +.631
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Public Relations Environment (Factor 27) =~- This factor

encompassed difficulty in maintaining good relations with the
public, with neighbors on the project site and with local
government; as well as controversy concerning environmental
impact of the project. This factor was strongly related to
Factor 2, lLegal Political Environment, and tended to be

associated with lack of project success, though not to an

extremely strong degree. Included items were:

92 Difficulty maintaining relations with public .861

90 Difficulty maintaining relations with neighbors .826
on site

91 Difficulty maintaining relations with local .731
government

99 Extent of environmental impact controversy 462
Competitive and Budgetary Pressure (Factor 31} -- This

factor appears to be a measure of the extent to_gigch a given
project operated under budgetary pressure as a result of its
having to be priced especially competitively. These character-
istics tended to be assoclated with large projects conducted
within large, relatively bureaucratic parent organizations.

Included items were:

6 Nature of contract or agreement +2682
5 Competitive Environment -.604
128 Importance to parent - budget +.569
136 Importance to project manager - budget +.556

133 Importance to client -~ budget +.497
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Eagse of Coordination (Factor 32) -- Thisg factor is a

measure of the extent to which coordination within the project
team and within the parent organization was easy or difficult
to achieve. Projects which were easy to coordinate were much
more likely to be successful than those which were not, but .the
relationship between this factor and éroject success tended to
disappear when actual coordination (Factor 42) was taken into
account. In other words, coordination actually attained was
what counted, and it ceould be attained, and often was, despite

the existence of obstacles. Included items were:

85 Difficulty coordinating with parent -.726
organization

88 Diffigulty maintaining rapport with parent -.723
.Organization

61 Unity between parent contributing départments (R) -.679

86 Difficulty coordinating among team members -.597

82 Difficultﬁ'keeping competent team members -.437

76 Difficulty defining goals -.419

: Difficulty Cooﬁdinaring With Client (Factor 34) -- This

factor bore a strong negative relationship to project success
and tended to be the result of project complexity, initial
over—-optimism, public relations difficulties and spatial dis-
tance of the project manager from his-team. The emergence of
this factor as a separate dimension in the factor analysis
shows that difficulty in coordinating with the client is not
the same thing as failure to coordinate with the client.  If

it were, these items would have leaded, on Factor 42, Coordi-
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nation and Relations. The data thus indicate that the
difficulty is one which can be coped with and overcome. In-

cluded items were:

84 Difficulty coordinating with client +.790
organization

89 Difficulty maintaining rapport with client +.728
organization

Project Unigueness, Importance and Public Exposure (R)

(Factor 36) -- This factor was correlated with several other

factors that had to do with difficulties in the external en-
vironment as well as the technical demands of the project.

It also tended to be associated with over-optimism and with
the desire to use the project as a means toward develoring the
internal capabilities of. the parent. &As will be shown in
Seétion 4,33, this factor was found to be correlated with
project success when various factors relating to the manage-
ment of the project were held constant. This indicates that,
other things being equal, uniqueness, perceived importance,
and public exposure are forces that tend to lead to project
success, butthese cannot substitiite for effective management.

Included items were:

98 Extent of public enthusiasm -.600
26 Project larger in scale than most -.477
24 Initial importance of state-~of-art advancement -.458
111 Project was different than most -.448
25 Parent experience with similar project scope +.438

100 Favorability of media coverage -.416
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Start-Up Difficulties (R) (Factor 39) -- As might be

expected, projects with start-up difficulties tended to be
&s;ociated with legai—poiitical difficulties and with large
parent organizations. Start-up difficulties bore a weak,
though statistically significant relationship to lack of
project success, and were strongly related to coordination
difficulty within the parent organization and the projecé

team. Included items were:

77 Difficulty obtaining initial parent approval -.647
78 Difficulty obtaining client funding | ~.400
Perceived Project Complexity (R) (Factor 40) -- The two

items that loaded on this factor, taken together, indicate
that projects tended to be seen as more '‘complex by respondents‘
who worked in highly structured organizations, and seen as less
complex by those who worked in a more unstructured organi-
zational setting. Thus, the factor is a measure of perceived
high compiexity and high parent structure, versus perceived
low complexity and low parent structure. Interestingly,
neither project size nor parent size were correlated signifi-
cantly with this factor. This factor was not rglated to pro-
ject success, but was related to project team decision partic—
ipation, high project complexity and organizational structure

tending to be associated with less decision participation on

the part of the project team. Included items were:

116 Type of project becoming more complex -.559

58 Degree of parent structure (R) +.370
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"Buy—-In" Strategy (R) (Factor 41) -~ "Buy-in" strategy,

as shown by the items comprising this factor, refers to a top
management decision to intentionally understate costs and

price in order to win the contract in the face of severe
competition. This approach was associated to a moderate de-

dree with lack of project success and was very stréngly
associated with the legal-political environwent. The correlation
with the legal—politicai environment indicates that most pro-
jects that were characterized as buy-ins were government pro-

jects. Included items were:

109 "Cut throat" competition .532

112 Cost estimates intentionally underestimated -.510

104 Excessive pressure from parent management -.430
Coordination and Relations (Factor 42) -- This factor

indicates that the respondents saw favorable relationships
between people as being closely related to effective planning
and coordination of the effort. While many of the items in

this factor connote team spirit and interpersonal rapport

" (the "unity" items, "informal relations" and "human skills"),

others have to do with effective planning and contrel {(the
"progress reports," "procedures for changes" and "back-up
strategies items", for example). The factor loadings show
that interpersonal skill is part and parcel with managerial
coordination and contrecl. This factor was one of the strong-
est determinants of project success. Included items were:

62 Unity between project manager and contributing -.695
department managers {R)

113 Project team spirit +.683

31 Project team sense of mission +.651
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32 Project team goal commitment L +.611

30 Project team capability - +.596

65 Unity between project manager and public ~.583
officials (R)

63 Unity between project manager and client -.572
contact (R)

64 Unity between project manager and his -.564
superior (R)

29 Project Manager's human skills +.561

118 Progress reports were over-optimistic -.544

28 Project Manager's administrative skills +.519

121 Team nmembers informal relations supportive +.502

115 Project Manager had insufficient authorxity -.496

125 Procedures for changes were inadequate -.490

94 Projegt team job insecurity -.473

36 Project team participation in decision-making +.469

37 Project team participation in major problem- +.458
solving

96 Parent enthusiasm +.434

120 Back-up strategies were available +.426
Networking Techniques (Factor 49) =-- Included items

were:

11 Value of network systems were used +.604

10 Extent netﬁork systems were used - +.561
Cost and Schedule Overrun (Factor 52) -- While cost and

schedule overrun tended to be associated with lack of project

success, many projects in the study were considered successful
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in spite of 6verruns. A4As a result, this factor does not
appear as important to success as are a number of other factors.
Among the major determinants of cost and schedule overrun were

absence of specific control technigues and lack of project

team participation in decision-making. Included itemws were:
15% % actual cost to budget +.891
178 Schedule overrun +.577

Adequacy of Project Structure and Control (Factor 53} =--

This factor was also very strongly associated with project success,
indicating the importance of the organizational aspects of pro-
ject maragement. Adeguate project structure and control tended

to be seen by respondents as resulting from the employment of
specific control technigues, such as PERT, systems analysis, etc.
Very complex projects and projects on which the project manager's
location was distant from the project site tended to be rated

high on adequacy of project structure and control. Though the
tendency was far from universal, it appeared that management
attention tended tc be given to those projects that needed it

the most. Included items were:

145 Project Manager's satisfaction with planning .825
and control

144 Team's satisfaction with organization structure .806

Internal Capabilities Build-up (R) (Facter 54) -- This

factor, which was moderately related to project success, simply

indicates that new parent organization capabilities are more
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likely to be developed as a result of large projects than

small projects. Included items were:

95 Extent of parent capabilities build-~up -.643
1590 Original total budget -.540
149 Total cost of project -.510

4.3 Analysis of Factors

Four types of analysis were performed using the factored
data. Correlation analysis and analysis of variance were used
to identify relationships between project success and individual
factors taken one at a time. Multiple regression was employed
to test the ability of several factors in combination to pre-
dict success. Finally, a path analysis was developed in order
to reveal important interrelationships between factors and to
identify factors which had significant indirect effects on

project success.

4.31 Correlation Using Factored Data
With 32 factors being consideréd, there were 1260 mean-

ingful correlations which were performed. Since the major
thrust of this study was to invest;gate project effectivaness,
those correlations of central concern were those involved with
success. Of the 32 factors, Factor 17 provides an independent
measure of project success. This factor called "Perceiveq
Success of the Project", was comprised of the following in-

dividual questionnaire items:

Item Factor Leoading

Satisfaction with outcome - client .734
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0 Satisfaction with outcome - parent .701
0 Satisfaction with outcome - project téam .683
0 Project was a success ) - .678
0 Satisfaction with outcome - end users .670
0 Technical adeguacy of end result .588

To examine the surface relationships of the factors with
success, the correlations of Factor 17 and the remaining factors
were considered.

Using product-moment correlation, it was found that the

following factors strongly affect success in the directions in-

dicated:
Correlation with
Perceived Success

Factor Of Project Factor

0 Ccordination and relations +.88

0 Adeguacy of structure and control +,81

0 Initial over-optimism and conceptual difficulty ~.69

0 Difficulty coordinating with client -.69

0 Project team decision participation +.67

0 Eagse of coordination +.66

0 Project Manager's authority and influence +.55

0 Success criteria clarity and concensus +.62

o Internal criteria - +.60

0 Systems approaches +.56

0 Legal-political environmeﬁ£ -.56

The following factors tended to affect success in the

directions indicated:
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6 Cost and schedule overrun -.44
o Buy-in strategy -.42
¢ Public relations environment -.38
o Internal capabilities buildup +.34
o Strategic change in parent +.30
o Parent size +.28
0 Start-up difficulties ~.24
o Task (vs. social) orientation -- primary -.22

The following factors are associated with success:

¢ Bureaucracy -.19
0 Perceived Project Complexity - +.18
o Client contact's authority and influence +.15
o Social (vs. task) orientation -- secondary -.14
o Parent 5-year growth +.14
0 Pfoject Manager's spatial distance -.13
o Size of project team +.11
o Private (vs. public) project _ +.11
0 Project uniqueness, importance and public exposure -.11

4.32 BAnalysis of Variance Using Factored Data

The purpose of this portion of the analysis was to dis-
tinguish between those factors which improve success and those
which cause failure. To achieve this purpose, the factored
data were analyzed in two ways.

In the previous section product-moment correlations were

performed on the factors identified. These correlations
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indicate linear relationships of the factors with the overall
success factor.

In this section "F-test" analysis of variance was per-
formed on the factors with the success factor categorized by
degree. This analysis allowed the identification of non-linear
relationships -- particularly those associated only with failure.

Using "F-test" analysis of variance, it was found that the
following factors strongly affect the failure of projects; how-
ever, the absence of these. characteristics does not insure
success (listed in order of importance}.

o absence of project management planning and control techniques
o poor client relations
0 poor overall coordination
o inherent project complexity
o absence of project team participation
o insufficient project manager authority and influence
o ill-defined success criteria
o external bureaucratic-political difficulties
0 buy-in strategy
0 poor public relations
0 static or undynamic parent organization
o initial start-up difficulties
o over-management by client

o rigid parent organization

4.33 Multiple Regression Using Factored Data

In the preceding sections we have made numerous references
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to the relationship or association of the various factors with
project success. In each case the kind of association we have -
been indicating is éhat of simple correlation, ?he extent to
which variation in anyone given factor tends to be associated
with variation in the perceived success factor, with no con-
sideration given to the effects of any of the other factors.
Simple correlation analysis leaves unahswered the question of
whether several of the factors, taken together in combination,
would explain a larger portion of the variance in thg success
factor than would any one factor by itself. Since it is our
contention that projecé success results not from any éne

factor alone, but from a combination ofhmanf factors, a further
test of the data, beyond simple correlation analysis, is
necessary.

Table 4.2 shows the results of one such test. Here are
shoﬁn the results of a stepwise mult;ple regression analysis
in which Factor 17, ‘the Perceived Success of Project ﬁaqtor,
was the dependent variable and éil of the other factors were
independent-variables. The independent variable with the
highest partial correlation at the conclusion of each steé was
the variable entered into the equation in the next step. This
form of analysis yields a list of those factors which each

make significant independent contributions toward explaining

project success, after allowance has been made for the effects
of the other factors.
Table 4.2 shows that strongest seven of the determining

factors explained 91% of the variance in the success factor.



TABLE 4.2

Multiple Regression Results:

All Factors

as Determinants of Factor 17, Perceived

Success of Project

Strongest Standardized
Determining Regression
Factors Ccefficient
42* Coordination and +.347
Relations
53 Adequacy of Project  +.187
Structure and
Control
36 Project Uniqueness, +.145
Importance and
Public Exposure
5 Success Criteria +.254
Clarity and Con-
census ’
31 Competitive and -.153
Budgetary Pressure
1o Initial Over -.215
optisism and Con-
ceptual Difficulty
54 Internal Capabili- +.084

ties Buildup

*Factor Identification Number
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Signifi-

cance

p<.001

p<.001
pP<.04Q1
P<.001

p<.001

p<.001

p<.001

Cumulas

tive R

773

.830

. 877

.886

.897

.205

911
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This wvery 1arée percentage of explained variance is attributable
partly to the strong determining effect of Coordination and
Relations on project success. However, it is also attribut-
able to the fact that six other factors made significant con-
tributions toward explaining success éven after the effects

of Coordination and Relations had been held constant. This
analysis supports well, therefore, the Pproposition that pro-
ject success is multiply caused rather tﬁan singly caused.
Coordination and Relations, though very important, is not the
sole determinant of project success.

Table 4.2 re-emphasizes the importance of the initial
phases of project plannin&." Success Criteria Claritfrand“COn«
census and aveoidance of Initial gver-optimism were the two
heaviest weighted factors in the regression eqpatiénl after
Coordination-and ﬁelations.

It is interesting to note that twe factors which had
ingignificant s;mple correlations with success did emerge as
significant determinants of success when other factors were
held constant. Cne of these was Factor 36, Project Unigue-
ness, Importance and Public Exposure. The analysis shows that
unigue and highly publicized projects tend to be more success-
ful than others, but that this aspect of the project is not
as critically important to.its success as are the ways in
which the project is managed. Factor 31, Competitive and
Budgetary Pressure was another which had shown no relation-
ship to success under simple correlation analysis, but showed

a significant negative relationship with success in the
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multiple regression equgtion. This result is saying that,
all other things keing equal, competiti#e and budgetary
pressﬁre tend to work against success.

With the exception of Factor 36, all seven of the factors
shown in Table 4.2 had to do with project management effective-
ness and were things which management had the‘pctential ability
to influence., This analysis points forcefully to the importance
of project management as a determinant of project success by
suggesting that relatively less controllable factors such as
the legal-political environment, the on-going nature' of the
parent organization, and the'behavior of the client, are not

likely to be things that act as fatal obstacles toc a well-

managed project, nor will they make a success of a poorly
managed project. This is not to say that factors relating to
the environment, the client and the parent organization are
unimportant. Indeed, these factors can act as either-facili-
tators or obstacles to effective project management, as will be
clearly shown in the path analysés section of this report. None-
theless, the regression analysis shows that on most projects,
the determinants of project success are within the control of

those who are managing and making decisions about the project.

4.4 Path Analysis

Analysis of the factors and factor correlations indicate
that three major groupings or partitions are reasonable:
1) factors which are external to the project;

2) those which are discretionarv; and

3) those which represent output characteristics
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Further, analysis indicates that these groupings are not
mutually exclusive, and many factors are shown to belong to
more than one group. For example, client/influence appears
to be a "given" or external factor as it relates to control
techniques utilized, but it is also a discretionary factor in
relation to the bureaucracy factor. Such situations reguire

overlapping classifications which result in six subsets:

OUTP UT

S
I 1T II1T - Iv v I: .

\

DISCRETIONARY
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Using the preceding paradigm the factors were classified
in the following manner:
I. EXTERNAL factors are those over which there is
little or no control; typically these describe

pre-existant conditions.

o Legal Political Environment (2)=*
o Strategic Change in Parent ) (4)

o Size of Project (8)

o Bureaucracy (11)
o Private (vs. Public) Project (16)
o Parent Size ' (20)
o Parent 5-Year Growth (25)
o Project Uniqueness, Importance and Fxposure (R) (36)
o Perceived Project Complexity (R) (40)

II. PROCESS/EXTERNAL factors are external or prede-
termined to the specific project effort, but
discretionary in the larger system.

o Success Criteria Clarity and Concensus (5)

o Initial Over-optimism and Conceptual Difficulty (10)

o Client Contact's Authority and Influence {12)
o Internal Criteria (13)
0 Size of Project Team (14)
"0 Public Relations Environment (27)
o Competitive and Budgetary Pressure {31)
0 Start-up Difficulties (R) (39)
o Buy~in Strategy (R) (41)

*Factor Identification Number
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III. PROCESS factors are essentially discretionary -
gspecific to the effort.

o Project Manager's Authority and Influence

o Task (vs. Social) Orientation -- Primary

o Systems Approaches

o Social (vs. Task} Orientation —-- Secondary

0 Project Manager's Spatial Distance

o Project Team Decision Participation (R)

0 Networking Techniques

IV. OUTPUT/PROCESS factors represent both end-product
and facilitating characteristics.
0 Ease of Coordination
o Difficulty Coordinating With Client

0 Coordination and Relations

V. OUTPUT factors are end-products of the svacific
project effort, they are consequent to the process.
0 Cost and Schedule Overrun
o Adequacy of Project Structure and Control

o Internal Capabilities Buildup (R}

VI. The SUCCESS factor assesses the project output.
o Perceived Success of Project (R)

Speculative causal analysis yields a model descriptive

of these group interrelationships, see Figure 4.1.

*Factor Identification Number

(3)*
(7)

£9)

(15)
(18)
(21)
(49)

(32)
(34)

(42)

(52)
(53)

(54)

(17)



FIGURE 4.1

HYPOTHESTIZED CAUSAT MODEL

EXTERNAL FACTORS

PROCESS EXTERNAL

FACTORS
PROCESS FACTORS \\\\N
OUTPUT/PROCESS
FACTORS

OCUTPUT, FACTORS

SUCCESS FACTOR
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Given the six factor groupings and the causal model, an
approach comparable to path analysis was employed as a final
analytic step to aide in interpretation of the relationships
among all factors as determinants of project success.

It was found that Factor 17, Success, was directly de-
termined (R2=.880) by:

o Cost and Schedule Overrun {52)* (.081) *=*

o Adequacy of Project Structure and Control (53) (.256)

o Internal Capabilities Buildup (R) (54) {.110)
¢ Base of Coordination (32) (.089)
o Difficulty Coordinating With Client (34) (.275)
o Coordinations and Relations (42) (.533)

As summarized in Tables 4.3 - 4.6, it was found that OUTPUT
factors were determined by OUTPUT PROCESS AND PROCESS factors:
OUTPUT PROCESS factors were determined by PROCESS factors and
PROCESS EXTERNAL factors: and PROCESS factors were determined
by PROCESS EXTERNAL factors which were, in turn, determined
by EXTERNAL factors.

Based on the path coefficients derived in the previous
table total path coefficients were determined for all factors
as they relate to success, Factor 17. Total path coefficients
indicate the relative importance of each factor as a deter-
minant of success -- even though the influence may be indirect.

These coefficients are summarized in Table 4.7.

*Factor Identification Number

**Direct path coefficient (standardized  regression coefficient),
indicating the relative determinant value of the factor.
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Analysis of the total path coefficients points out the
importance of the factors as determinants of success. Par-

ticularly the most important include:

¢ Legal Political Environment (2)*
o Initial Over-optimism and Conceptual (105
Difficulty

0 Coordination and Relations - (42)
0o Internal Criteria (13)
0 Project Team Decision Participation (R) (21)
o Success Criteria Clarity and Concensus (5)

o Difficulty Coordinating With Client (34)
o Adeguacy of Structure and Control (53)

Aléhough some of the remaining factors show relatively
weak contributions to success, the impeortance of these factors
should not be underestimated as they most often significantly
impact upon others of greater importance. Such cannot, there-
fore, be casually dismissed.

The results of the path analysis are summarized in
Figure 4.3,

Beyond providing a summary of the path analysis, the
path model represented in Figure 4.3 has further value in at
least two other dimensions.

First, the path model illustrates a complex set of inter-
relationships among factors, indicating those which directly

affect, as well as those which indirectly affect, success.

*Factor Identifiqation Number



FIGURE 4.3

ABBREVIATED PATH MODEL*

1 = total path coefficient to Factor 17
3 = Factor identificetion numbar *¥*

k = vaxiance explained

1 = direct path coefficient to subsequent Factor

—‘ indicates & “eritical" path

*The complete model contains over 5,000 paths. In interest
of clarity, only the most "critical” are listed.

**Sae pages following for fector ddentifications 106



FIGURE 4.3, continued
FACTOR LABELS

Perceived Success of Project (R)

Cost and Schedule Overrun
Adequacy of Project Structure and Control

Internal Capabilities Buildup (R)

Fase of Coordination
Difficulty Coordinating With Client

Coordination and Relations

Project Manager's Authority and Influence
Task (vs. Social) Orientation -~ Primary

Systems Approaches

15
18

21

© 49

10
12
13

Social (vs. Task) Orientation -- Secondary

Project Manager's Spatial Distance

Project Team Decision Participation (R)

Networking Technigues

Success Criteria Clarity and Concensus
Initial Over-optimism and Conceptual Difficulty

Client Contact's Authority and Influence

Internal Criteria

1a7



14
27
31
39

41

11
16
20
25
36

40
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Size of Project Team

Public Relations Environment.
Competitive and Rudgetary Pressure
Start-up Difficulties (R)

Buy-in Strategy (R)

Legal Political Environment
Strategic Change in Parent
Size of Project
Bureaucracy

Private (vs. Public) Project

Parent Size

Parent 5-Year Growth
Project Unigueness, Importance and Public Exposure (R)

Perceived Project Complexity (R)
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This is particularly important in clarifying relationships
proposed on the basis of uni-dimensional analysis. Further,
it points out important factors not able to be identified by
less complex analytic techniques.

Second, the path model readily identifies guidelines to
follow given particular states of particular factors. For
exaﬁple, if the Legal-Political Environment is excessively
oppressive, the path diagram points to the need to place in-
creased emphasis on initial conceptualization (Factor i0),
public relations (Factor 27), and (Factor 5) clearly establish-

ed criteria.



TABLE 4.3

PATH COEFFICIENTS: OF

OUTPUT FACTORS DETERMINED BY
OUTPUT/PROCESS ANDE PROCESS FACTORS

OQUTPUT PROCESS AND PROCESS FACTORS

CUTPUT FACTORS

52% 53 54 (R)
32% Ease of Coordination 207 -.155 ns
42 Coordination and Relations .181 -=.135 ~.264
3 Project Manager's Authority and ns 125 ne
Influence
7 Task (vs. Social) Orientation -- Primaryl -.167 ns .106
9 Systems Approaches -.293 . 311 .127
15 Social (vs. Task) Orientation -- .172 .239 .059
Secondary ’
18 Project Managex's Spatial Distance .115 | -~.169 .061
21 Project Team Decision Participation (R) .243 | —-.322 ~-,210
49 Networking Technigues .265 -.302 ns
10 Initial Over-Optimism and Conceptual .681 -.627 -.142
Difficulty
12 Client Contact's Authorlty and .049 -.186 .083
Influence
13 Internal Criteria ns .228 ~,572

" *Pactor Identification Number
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TABIE 4.4

PATH COEFFICIENTS OF
OUTPUT/PROCESS FACTORS DETERMINED BY
.PROCESS 2AND PROCESS/EXTERNAL FACTOR

OUTPUT/PROCESS FACTORS

PROCESS AND PROCESS/EXTERNAIL FACTORS 32% 34 42
3* Project Manager's Authority and Influence .123 -.074 .233
7 Task (vs. Social) Orientation —- Primary 071 | ns ns
9 Systems Approaehes " | ns .138 .226
15 Social Fvs. Task) Orientation -- Secondary -.245 ns -.108
is Project Manager's Spatial Distance ns -.115 né
21 Project Team Decision Participation (R) -.155 ns -.444
49 Networking Techniques ‘ -.237 ns -.170
5 Success Criteria Clarity and Concensus ns— | -.176 .155 .
10 Initial Over—optimism and Conceptual Difficulty| -.580 .591 | ~.294
12 Client Contact's Authority and Influence \ | -.190 .155 —.152
13 Internal Criteria ' .055 | -.139 ns
14 Size of Project Team ns ns ns
27 ©Public Relations Environment _ -.143 .158 ns
31 Competitive and Budgetary Pressure ns .219 —.2¥1
39  Start-up Difficulties (R) .279 | -.101 ] .103

*Factor Identification Number
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TABLE 4.5

PATH COEFFICIENTS OF
PROCESS FACTORS DETERMINED BY
PROCESS /EXTERNAL AND EXTERNAL FACTORS

PROCEES EXTERNAIL AND

PROCESS FACTORS

Comolexity (R)

EXTERNAL FACTORS 3 7 5 15 18 21 49
A * 3 L] -
5 Success Criteria Clarity 339 | .095 281 ns |-.627 |-.142 ns
and Concensus .
10 Initial Over-optimism
and Conceptual Difficulty | -.188| .264 -.100 ns ns .241 | -.201]
12 ¢Client Contact's _ - c
Authority & Influence . 230 ns ns 191 | .076 ns 08¢
13 Internal Criteria .264 —-.115 . 304 ns .244 |-.357 | .26Z
14 Size of Project Team .140 ] .105 ns |-.071 ns ns .38¢
27 Public Relations
Environment .119 ns ns .123 ns ns .09¢C
31 Competitive and _ _
Budgetary Pressure .166 ns ns ns .908 .196 ns
39 Start-up Difficulties (R) ns [—-.152 ns 074 ns ns ~-.12¢
41 Buy—in'Strategy (R) ns ns -.490 ns [-.162 .164 ns
2 Legal Political ~.101-.186 | -.318 =ns }.145 | .129 |-.07¢
Environment
4 Strategic Change in _ _ £
Parent ns .064 .085] -.096 | .105 ns .24¢
8 Size of Project ns .167 274}, -.307 | .18B7 {-.160 ns
11 Bureaucracy ~.077 ns -.103| .o088 ns ns ns
16 Private (vs. Public) ns ns -.277 -.261| ns ns ns
Project .
20 Parent Size ns |-.180 .185 -.106 | .157 |-.205 |-.08E
25 Parent 5-Year Growth ns ns ns .084 ns ns -.08¢
36 Project Uniqueness, Im-
portance and Public ns |-.271 ns ns 125 .082 ns
Exposure (R) ’
40 Perceived Project .086 ns ns ns ns -.230 ns

*Factor Identification Number
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TABLE 4.6

PATH COEFFICIENTS OF

PROCESS/EXTERNAL FACTORS DETERMINED BY

EXTERNAL FACTORS

5* 10 12 13 14 27 31 39 41
2* Legal Political Environment -.300 .688|-.078 .218 | -.203} .672 .150 | -.580| -.692
4 Strategic Change in Parent .285 -;123' .231 .305 .0321{ .043 | -.004 .101| .1l0%
8 Size of Project L4014} -.080| .293 .067 .532] .123 | -.372| -.031 .043
11 Bureaucracy -.178 .105|~-.079 075 | -.068( .06% | -.207 .065) -.041
16 Private (vs. Public) Project .01% L131] 077 .262 | ~-.106f .197 | -.070 L1401 —-.174
'20 Parent Size ~.001 .019|~.093 .021| -.120| .073 | ~.286{ ~.217 .138
25 Parent 5-Year Growth L.067| -.055] .030 .123| ~.056 ns .074} -.066 .042
36 Project Uniqueness, Importance .070| -.250|-.029 281 | -.144)-.072 .3231 ~-.170 .051

and Public Exposure (R)

40 Perceived Project Complexity (R) .129 | -.0291 .l46 .069 L0811 .140 .199 1 -.105 .101

*Factor Identification Number




FACTOR

52
53
54
32
34

42

15
18
21

49

10
12
13
14
27
31

39

TABLE 4.7

TOTAL PATH COEFFICIENTS

FOR FACTOR 17, "SUCCESS"

R%=.880

Cost and Schedule Overrun

Adequacy of Project Structure and Control
Internal Capabilities Buildup (R)

Ease of Coordination

Difficulty Coordinating With Client

Coordination and Relations

Project Manager's Authority and Influence
Task (vs. Social) Orientation -- Primary
Systems Approaches

Social (vs. Task) Orientation -- Secondary"
Project Manager's Spatial Distance

Project Team Decision Participation (R)
Networking Techniques

Success Criteria Clarity and Concensus
Initial Over-cptimism and Conceptual Difficulty
Client Contact's Authority and Influence
Internal Criteria

Size of Project Team

Public Relations Environment

Competitive and Budgetary Pressure

Start-up Difficulties (R)
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.081
.256
.110
.145
.275
.513
.159
.008
.172
.019
.028
.293
.158
.288
.523
.102
.309
.047
.020
.175

.060
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1l
16
20
25
36

40
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Buy-in Strategy (R)

Legal Political Environment

Strategic Chénge in Parent

S8ize of Project

Bureaucracy

Private (vs. Public) Project

Parent Size

Parent 5-Year Growth

Project Unigueness, Importance and Public Exposure (R}

Perceived Project Complexity (R)

.041
.694
.197
.115
.112
.203
.104
.0982
.015

.00G5



V. CONCLUSIONS

5.1 Analzsis

To achieve the purpose of the study the data were
analyzed in seven ways. These analyses were conducted in two
major partitions: the first‘utilizing raw data, the second
utilizing factored data. With the raw data, variance, corre-
lation, and factor analysis technigues were used. 6ne of the
results of a factor analysis is a set of factor scores. With
these factor scoreé, variance, correlation, regression, and

path analysis technigues were used.

5.11 Correlation

Product-mément correlation was performed on the project
characteristic variables with six indices of success. These
correlations indicate surface relationships of the project

characteristics with the success items.

It was found that the following project management

characteristics strongly affect success (r>.3, p<.001) in

the direction indicated.

Item Description

Project team sense of mission (+)

Project team spirit (+)

Project team goal commitment (+)

Original cost estimates too optimistic (-)

Project team capability (+)

Difficulty meeting project schedules (-)

Back-up strategies were available (+}

pPifficulty in obtaining funding to completion (-)

Project Manager's satisfaction with planning and control (+)

OO0 000 00
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Unity between project manager and contributing department
managers (+) i

Difficulty staying within original budget (-)

Unity between project manager and client contact (+)

Unity between project manager and public officials (+)

Unity between parent contributing departments (+)

Difficulty coordinating with client organization (-)

Although the relationships are not as strong (.2< r<.3),

it was found that the following project management character-

istics tend to affect success (p<.001) irn the directions

indicated.

COoOO0O0 QOO0 CO0O0C0O0O0OCO0O0O0OOOO0OCO0,0000O00C0O00C0CO0O

Parent enthusiasm (+)

Unrealistic project schedules (-}

Lack of rapport with client organization (-)

Team's satisfaction with organization structure (+)
Progress reports were over-optimistic (-)

Project Manager's technical skills (+)

Project team participation in major problem solving (+)
Decision delays hampered project (~)

Difficulty closing out project (-)

Procedures for changes were inadequate (-)

Difficulty maintaining rapport with parent organization (-)
Project Manager had insufficient authority (-)

Project team participation in decision making {(+)

Unity between project manager and his superiox (+)
Extent of parent new capabilities buildup (+)
Favorability of media coverage (+)

Project Manager's human skills (+)

Difficulty in coordinating among team members (-)
Schedule overrun (-)

Difficulty freezing design (-)

Difficulty keeping competent team people (-)

Excessive polities involved in award (=)

Cost estimates intentionally underestimated (-)

Value of status, progress reports {+)

Project Manager's administrative skills (+)

Value of work breakdown structures (+)

Project too encumbered by legal restrictions (-)

Too many government agencies involved (-)

Value of Bar, Gantt, Milestone charts (+)

Project Manager's influence in selecting team personnel (+)
Project team's job insecurity (-)

Difficulty in defining goals{-)

Need new forms of government - industry cooperation (-)
Project Manager's influence in authorizing subcontractors (+)
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Although the relationships are not as strong (r<.2), it
was found that the following project management characteristics

are associated with success (p<.001).

Project Manager's influence in selecting subcontractors (+)
Project was more complex than initially conceived (-)
Difficulty in meeting technical requirements (-)
Government overcontrol (-) .

Importance to parent - technical performance (+4)
Importance to project manager - technical performance (+)
Project decisions made at higher than appropriate levels (-)
Project Manager's influence in authorizing overtime (+)
Extent of parent enthusiasm (+)

Importance to project manager - schedule (+)

Difficulty in coordinating with parent organization (+)
Adeguacy of project physical facilities (+)

Project Manager's influence in relaxing specifications (+)
Value of network systems {+)

Project Manager's influence in giving merit raises (+)
Team members hampered by unrelated assignments (-)

Public became tco involved (-)

Government red-tape caused delays {(-)

Importance to parent = schedule (+)

Volume of paper work was excessive. (-)

Too much pressure from parent top management (-)
Importance to project manager - budget {+)

Project team participation in setting budgets {+)

Extent of project structure revision {(~)

Importance to client - technical performance (+)

COO0O000O0OQ0O0OCO0O0D0QQO0O0O0O0CO0O00ROOOO

5.12 Analysis of Variance

While correlation analysis is a useful way of discover-
ing that a relationship exists between two variables, it has
the disadvantage that it assumes the relationship to be con-
tinuous and linear across the full range of both variables
being conside;ed. Analysis of variance was used in order to
discover which variables were associated with project failure
but not with success, which were associated with success
but not with failure, and which were associated with both

success and failure -- linear and continuous.
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Considering the above, it was found that the presence

of the following project management characteristics strongly

affect the failure of projects; however, the absence of these

characteristics does not insure success.

CCoD0QCODOO0OO0OOQOO 00000

o

0000000 OO0

insufficient use of status/progress reports

use of superficial status/progress reports

inadequate project manager administrative skills

inadequate project manager human skills

inadequate project manager technical skills

insufficient project manager influence

insufficient project manager authority

insufficient client influence

poor coordination with client

lack of rapport with client

client disinterest in budget criteria

lack of project team participation in decision-making

lack of project team participation in major problem-solving

excessive structuring of project team

job insecurity within the project team

lack of team spirit and sense of mission within the
project team

parent organization stable, non-dynamic, lacking strategic
change

poor coordination with parent organization

lack of rapport with parent organization

new "type" of project

project more complex than the parent has completed previously

initial under-funding

inability to freeze design early

inability to close-out the effort

unrealistic project schedules

inadeqguate change procedures

poox relations with public officials

unfavorable public opinicn

While the above were found to be associated with project

failure, the following were found to be associated with success.

That is, the following were found to be necessary, but not

sufficient conditions for success.

o)
o)

freguent feedback from the parent organization
frequent feedback from the client
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0 judicious use of networking techniques

o availability of backup strategies

0 organization structure suited to the pro;ect team

o adequate control procedures, especially for dealing
with changes

o project team partlclpatlon in setting schedules and
budgets

o flexible parent organlzatlon

o parent commitment to establ1shed schedules

0o parent enthusiasm

o parent commitment to technlcal performance goals

o parent. desire to build up internal capabilities )

¢ project manager commitment to established schedules

o project manager commitment to established budget

o proiject manager commitment to technical performance. goals

0 client commitment to established schedules

0 client commitment to established budget

o client commitment to technical performance goals

o enthusiastic public support

0o lack of legal encumbrances

0 lack of excessive government red-tape

o minimized number of public/government agencies involved

In addition to those factors which affect success or
failure, some were found to be linearly related to both success
and failure. That is, the presence of the following characterxis:
tics tend to improve the probability of success while their

absence leads toward failure.

goal commitment of project team
accurate initial cost estimates

adequate project team capability
adeguate funding to completion

adequate planning and control technigues
minimal start-up difficulties

task (vs. social) orientation

absence of bureaucracy

on-site project manager

clearly established success criteria

OO0 00000000

5.13 Factor Analysis

Due to the large number of variables included in the
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study, the technique of factor analysis was used to reduce
the data to a smaller set of underlying dimensions. An
additional benefit of the factor analysis technique is that
it allows us to see what the major dimensions are that com-
prise the world ¢f project management,

A noteworthy result of the factor analysis was the

large number of factors produced. This illustrates the
multi-dimensional complexity of the project management
"world". The factors or underlying dimensions identified

include:

Legal political environment

Project Manager's authority and influence
Strategic change in parent

Success criteria clearity and concensus
Task (vs. sccial) orientation —-- primary
Size of project

Systems approaches

Initial over-optimism and conceptual difficulty
Bureaucracy

Client contact's authority and influence
Internal criteria

Size of project team

Social (vs. task) orientation -- secondary
Private (vs. public) project

Perceived success of project (R)

Project Manager's spatial distance

Parent size

Project team decision participation
Parent 5-year growth

Public relations environment

Competitive and budgstary pressure

Ease of coordination

Difficulty coordinating with client
Project unigqueness, importance and public exposure (R)
Start-up difficulties (R)

Perceived project complexity

Buy-in strategy (R)’

Coordination and relations

Networking techniques

Cost and schedule overrun

Adegquacy of project structure and control
Internal capabilities buildup (R)

OO0 0000000 CQCOQOOO0ODO0O0O0O0O00O00OO0O0O00O0O0O
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5.14 Correlation Using-Factored Data

Of the 32 factors identified, Factor 17 provides an in-
dependent measure of project success. To examine the surface
relationships of the factors with success, the correlations
of Factor- 17 and the remaining factors were considered.

Using product-moment correlation, it was found that fhe

following factors strongly affect success in the directions

indicated:

Coordination and relaticns (+)

Adequacy of structure and control (+)
Project difficulty and complexity (-)
Difficulty coordinating with client (-)
Project team decision participation (+)
Coordination difficulty (-)

Project manager authority and influence (+)
Clearly established success criteria (+)
Project difficulty (-)

Internal criteria (+)

Control technigues (+)

Legal~political difficulties (-)

OO0 00 OO0 O00O0

Although the relationships were not as strong, the

following factors were associated with success in the directions

indicated.

o Bureaucracy ({(-)

0 Parent organization flexibility (+)

o Client contact's authority and influence (-)

o Social (vs. task) orientation -- secondary (+)
0 Parent 5-year growth (+) -

0 Project Manager's spatial distance (-)

0 Size of project team (-)

o Private (vs. public) project (+)

0 Routine-type project (+)

5.15 Analysis of Variance Using Factored Data

"F-test" analysis of variance was performed on the factors
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with the success factor categorized by degree. This analysis
allowed the identification of non-linear relationships -- par-
ticularly those associated only 'with failure.

-ﬁsing "F-test" analysis of variance, it was found that
the following factors strongly affect the failure of pro-
jects; however, the absence of these characteristics does ndt

insure success (listed in order of importance).

=]

absence of project management planning and control
techniques

poor client relations

pcor overall coordination

inherent project complexity

absence of project team participation

insufficient project manager authority and influence

ill-defined success criteria

external bureaucratic-political difficulties

buy-in strategy

pcor public relations

static -or undynamic parent organization

initial start-up difficulties

over-management by client

rigid parent organization

COO0CO0O0O000CO00O0O0

5.16 Regression Using Factored Data

Up to this point-we have made numerous references to the
relationship or association of the various project character-
istics and factors with project success. In each instance we
have been describing "simple" relationships, that is, the
extent to which variation iﬁ any one given characteristic or
factor tends to bé associated with variation in success, with
no consideration given to the effects of any of the other
characteristics or factors. Siﬁple rglationships leave

unanswered the guestion of whether several variables, taken in
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combination, would explain a larger portion of the variance in
success than would any one variable by itself. Since we con-
tend that project success results not from any one cause alone,
but from a combination of causes, a further test of the data
was necessary.

Multiple regression analysis provided this test. 1In
this analysis, the "perceived success of project" factor was
used as the dependent variable, and the other 31 factors were
independent variables.

The analysis revealed that the seven strongest of the
independent variables, taken together, explained 91% of the
variation in the success factor. These seven factors, in
order of importance and with the direction of their effect

indicated, were the following:

Coordination and relations (+4)

Adequacy of project structure and control (+)

Project uniqueness, importance and public exposure (+)
Success criteria clarity and concensus (+)

Competitive and budgetary pressure (-)

Initial over-optimism and conceptual difficulty (-)
Internal capabilities buildup (+)

000000

This analysis clearly supported the proposition that
project success is multiply caused rather than singly caused.
Furthermore, most of the factors listed aﬁove were things
which management had the potential ability to influence. This
result points forcefully to the importance of project manage-
ment as a determinant of success by suggesting that relatively
less controllable factors such as the legal-political environ-

ment, the on-going nature of the parent organization, and the
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behavior of the client, need not act as fatal obstacles to the
success of a well-managed project, nor will they make a success
of a poorly managed project. The regression analysis shows
that on most projects, the determinants of project success are
within the control of those who are managing and making

decisions about the project.

5.17 Path Analysis
Study of the above analyses suggest that the variables

considered in this study can be classified as being either:

I. EXTERNAL
IT. PROCESS/EXTERNAL
III. PROCESS
IV. OQUTPUT/PROCESS
V. OQUTPUT

VI. BSUCCESS

Their relationships may be illustrated as follows:

EXTERNAL

—
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Considering the preceding paradigm, path analysis was
used to study the interrelationships of the identified factors.
The result of the path analysis is a path model which illus-
trates the complex set of interrelationships among factors —--
indicating those which directly affect, as well as those which
iqdirectly affect success.

The path model developed, as shown in Figure 5.1, does
much in achieving the stated purpose of the study -- "to
determine the interactions of numerous project considerations

with particular reference to project performance"

5.2 Conclusion

The various statistic%l analyses described above yield
immediate conclusions regarding determinants of project
success. More important, however, are conclusions based upon
these analyses when considered collectively. When so con-
sidered, more general and perhaps more important conclusions
can be formulated. In Chapter I the following conclusions

are developed:

5.21 Project Management is a complex mechanism containing
numerous variables of significance to project success.
There is no simple approach to insure project
effectiveness. Many factors contribute to project
success.

5.22 To achieve the potential success of a project it
is necessary to both a) encourage positive deterx-
minants, and simultanecusly b) discourage negative
determinants.

5.23 The usefulness of project management technigues
lie in their judicious use. The limitations of
techniques used must be recognized and considered.
Appropriate techniques must be used in concert.
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Project Management is itself a complex system, and
only when so considered can otpimal managerial
techniques be developed and utilized effectively.

The factors affeeting the success of projects
include factors cver which little or nc management
control is possible, discretionary factors which
can be controlled either within the project effort
itself or in the larger system, and end products
which serve as the basis for the determination

of degree of success.

Many determinants of success are established prior
to the time period during which a project is
conducted. As a result, the potential success of
a project is partially established prior to its
undertaking.

Many determinants of success or lack of success

are established by parties external to the project
team. As a result, the potential success of a
project is partially established by agents external
to the project team. The influence of the project
manager and project team is therefore limited to
factors which they can contrel.

Adverse environmental or "given" conditions do not
necessarily affect project success directly, but
often may be seen as affecting success through
their influence on other intervening conditions
and management processes. 2&n adverse environ-
mental or given condition can therefore be

avoided or overcome through astute identification
of those factors which it tends to affect directly,
and through effective management action on those
factors.

The major variables which affect the success of
projects include:

Project Manager

commitment to project goals

authority and influence

task crientation

administrative skill

human skill

technical skill

early and continued involvement

participation in goal setting and
criteria specification

00000 OO0
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Project Team

o capabilities
0 commitment to goals
o participation in

goal setting

setting budgets and schedules
major decision-making
problem solving

0 early and continued involvement

0 "sense of mission"
¢ structural flexibility

Parent Organization

coordinative efforts

structural flexibility

effective strategic planning

rapport maintenance

adaptability to change

past experience

external buffering

prompt and accurate communications
enthusiasm

project contributes to parent capabilities

COO0OO0O00O0OOQCO0O OO0

Client Organization

0 coordinative efforts

rapport maintenance

establishment of reasonable and
specific goals and criteria

change procedures )

prompt and accurate communication

commitment

lack of red-tape

prompt decision-making

influence and authority of contact

(=N #]

OO0 Q0 0QO0

Managerial Technigues

0 judicious, and adequate but not excessive
use of planning, control, and communication
systems.

Pre~-Conditions

0 clearly established specifications and design
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realistic schedules

realistic cost estimates

avoidance of buy-ins

avoidance of over—optimism

conceptual clarity

favorable interface with legal~-political
environment

0 00QO0O

5.3 Implications

Based upon the conclusions derived and the various
analyses it is apparent that the Client, Parent, and Project
Organizations can influence the success of project efforts.
The results of this study have specific implications for each

of these organizations, as summarized in Figure 5.2.

5.31 Client Organization

To create positive determinants of success and to
diminish negative determinants it is considered that the Client
Organization and/or Principal Client Contact should:

0 Encourage cpenness and honesty from the start from
all participants.

0 Create an atmosphere that encourages healthy, but
not cutthroat, competition or "liars" contests.

o Plan for adequate funding to complete the entire
projact.

o Develop clear understandings of the relative
importance of cost, schedule, and technical per-
formance goals.

0 Seek to minimize direct public participation and
involvement.

0 Develop short and informal lines of communication
and flat organizational structures.

0 Delegate sufficient authority to the principal
client contact and let him promptly approve or reject
important project decisions.

o Reject “"buy-ins.”



FIGURE 5.2

STRATEGY GUIDELINES

Concertual Fhase (Before
the Invitations for Bid}

Bxd, Propesal, Contract Pefinition,
and Negotiation Phase {Before Con-

frect Avard or go-shead)

Implementation Fhese {After
Contract Award or o-ghead

The Client Organ-
ization andfor
Prineipal Client
Contact

Encourage openness and honesty frem the
start from gll participants.

Create an atmosphere that encoursges
heeithy, but not cutthroet, competition
or "liars' contests."

Plen for edeguate fynding to ccmplete the
antire project.

Develcp clear wnderstand:ings of the re-
lative importance of cost, schedule, and
technical performence goals.

Seek to minimize public participatien and
involvenent.

Pavelep short and i1nformel lines of com-
tunyeatron and flat orgenizational struc-
tures

Delegate sufficient suthority to the prin-
cipel client contact and let him prompily
gpprove or reject important project degi-
sions.

1

Develop close, but not meddiing,
working relationships with
praoject participants.
Reject “buy-ins." Avoid srms-length relationships.
N —

Do not insist upon excessive re—

YaXe preoopt deciszons rega;dins contract
porting schemes.

award or go-shead.

Hgke proapt decisions regerding
changes,

s

The Parent Orgen=-
fzation and/ox
Prineipel Parent
Contact

Select, at an early point, a project
mengger witk a prover track record of
technical skills, human skiils, and
séministrative skills {in that order)
to leed the project tean.

Develop clear and workable guidelines
for your project nmanager.

Delegate sufficient authority to your
project manager and let him meke im-
portant decisions in conjunction with has
key project tesm mesbers.

Demonstrate enthusieso for end coo-
mitment to the project and the project
team.

Develop and maintain short znd Informal
1ines of commumication with the project
Ealleesr

Do not exert excessive pressure ¢on the project
manpger t0 win the contract. -

Do not slesh or tailoon the project team's cost
estimates.

Avoad "buy-ins."
Develop close, but not meddling, workang rela-

tionships with the prancipal clieat contact and
the project menager.

—_—

The Project
Manager andfor
the Project
Team

Insist .upon the right o select your owm
ey project tesm members

Select key project teem mecbers with proven
track records in therr aree of expertise.

Develop commitment snd a sense of mission
fron the outset among project tesm members.

Seek sufficient authority ard a projectized
form of organizatienazl structure.

Cocrdinate frequently end constantly re-—
inforce good relationships with the client,
the parent, ang 'your tesm.

Seek tc enhance the public's image of the
project.

Seraeg

Cell upon key project team members to assast
in decision-making and problem solving. e o

Employ & workabie and candid set
of project plenning and control
tools.

Develop realistic cost, schedule, and techni-
cal performance estimetes and gogls.

o
Develop back-up stretegies and systems in anti- | Avoid pre-uccnpnt:iofwlth, or
cipation of potentiel preblens. over=reliance upon, one type
of project contrpl tool.
Develop en eporopriate, Yet flexible and fist,
project teem-organization structurs. Constantly stress the import—
ance of meeting cost, schedule
Seek to maximize your influence over people and technleal performence goals.
and key decisions even though your formsl
avthority may not be sufficient. Generally, give highest pricr-
" ity to achieving the techni-
c¢al performance missicn or func~
tion te be performed by the pro-
Ject end-item.

¥eep chenges under ¢ontrol.

Seek to finé ways of assuz-'.’mg the
job security of effective pro-
Ject tesm nerbers.

Plen for an orderly phase-out
of the project

131
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o Make prompt decisions regarding contract award
or go-ahead.

o Develop close, but not meddling, working relation-
ships with project participants.

o Avoid arms-length relationships.
o Do not insist ugon excessive reporting schemes.

o Make prompt decisions regarding changes.

5.32 Parent Organization
To create positive determinants of success and to diminish
negative determinants it is considered that the Parent Organi-

zation and/or Principal Parent contact should:

o Select, at an early point, a project manager with
proven track record of technical skills, human skills,
and administrative skills ({(in that order) to lead the
project team.

o Develop clear and workable guidelines for the project
manager. —

o Delegate sufficient authority to the project manager
and let him make important decisions in .conjunction
with his key project team members.

o Demonstrate enthusiasm for and commitment to the
project and the project team.

o Develop and maintain short and informal lines of
communication with the project manager.

o Do not exert excegsive pressure on the project
manager to win the contract.

o Do not slash or balloon the project team's cost
estimates.
o Avoid "buy-ins".

o Develop close, but not meddling, working relation-
ships with the principal client contact and the
project manager.
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Project Manager

To create positive determinants of success and to

diminish negative determinants it is considered that the

Project Manager and/or Project Team should:

o}

Insist upon the right to select own key project
team members.

Select key project team members with proven track
records in their area of expertise.

Develop commitment and a sense of mission from the
outset among project team members.

Seek sufficient authority and a projectized form
of organizational structure.

Coordinate frequently and .constantly reinforce
good relationships with the client, thé parent, and
the team.

Seek to enhance the public's image of the project.

Call upon key project team members to assist in
decision-making and problem solving.

Develop realistic cost, schedule, and technical
performance estimates and goals.

Develop back-up strategies and systems in anticipation
of potential problems.

Develop an appropriate, yet flexible. and flat, project
team organization structure.

Seek to maximize influence over people and key
decisions even though formal authority may not be
sufficient.

Employ a workable and candid set of project plarning
and control tools.

Avoid pre-occupation with, or over-reliance upon,
one type of project control tool.

Constantly stress the importance of meeting cost,
schedule and technical performance goals.

Generally, give highest priority to achieving the
technical performance mission or function to be per-
formed by the project end-item. -
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0 Keep changes under control.

o Seek to find ways of assuring the job security of
effective project team members.

o Plan for an orderly phase-out of the project.

5.34 PFuture Research

The primary purpose of this research was to investigate
the determinants of project success in non~NASA projects.
While many determinants of project mission success were
identified, a somewhat unsettling finding was that effective
cost performance was not uniformly associated with mission
sucgess. In fact, the data fevealed that mission-successful
projects more often than ﬁot show a cost overrun, often a
very substantial cne. Questionnaire data pgovided by respond-
ents during the study (most of whom were project managers)
showed, furthermore, that project success tends strongly to
be defined as adeguacy of technical performance and not as
adequacy of cost performance. Factor analysis of the data
revealed that technical performance and cost performance
were independent factors, with only technical performance
being strongly and positively related to overall project
success.

Although the spudy covered a wide raﬁge of project types,
ranging from construction projeéts to software development,
the phenomenon uncovered, namely the low priority given o
cost performance, is .one of particular note for those
managers who are becoming increasingly concerned about find-

ing ways of improving cost performance without downgrading
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confidence in mission success.

While it tended to be true‘that‘cost ovVerruns were
associated with mission-successful projects, this was not
universally the case. The large existing data bank, contain-
ing quantified descriptions of more than 670 projects, includes
many projects which were both mission-successful and cost-
control effective. It appears reasonable, therefore, that
future research be conducted to determine those organiza-
tional factors and managerial actions that differentiate
projects which are both cost and mission effective from those
that are not.

To further the understanding of factors leading to
combined cost-mission effectiveness of project management,
and to faecilitate the transfer of this knowledge into im-
proved practices, future research should be conducted with

the following kinds of questions in mind:

1. What mix of organizational and management factors
leads to mission success on projects where costs
are effectively controlled? What is the relative
importance of each of these factors and what
important interrelationships exist between these
factors?

2. What factors most commonly lead to cost overrun
and upon what do these factors, in turn, depend?
Which of these factors are most readily subject to
management control? In wha£ ways can the "givens"

(relatively uncontrollable factors which tend to
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have adverse effscts on costs) be aealt,with
effecti?ely? What organization designs and manage-
ment strategies were employed on projects which did
not show cost overruns desplte adverse circumstances?
3. What are the differences in organizational and
management profiles among projects which have each

of the four outcome patterns, A, B, C and D shown

below?
Mission Success ‘
Low
Cost Control High C
S
nffectiveness Low b
AN

A comparison of outcome patterns A, B and € will
be of particular importance to future research efforts, since
the aim wonld be to distinguish project management technigues
which lead to combinéd cost and mission success from those
which lead to mission success at the expense of cost overrun
on the one hand, and cost performance at the expense of

mission success on the other.
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Research conducted by methods designed to answer the
above questions and to reveal deéerminants and interrela-
tionships which were not anticipated by the present analysis
will yield a revised model having direct policy and action
implications for the management of both NASA and non-NASA

programs and projects.
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PROJECT MANAGEMENT ENVIRONMENT SURVEY)

principal investigators:

Bruce N. Baker, D.PA.
David C. Murphy, D.B.A.

PROJECT MANAGEMENT RESEARCH
Boston College
Chestnut Hill
Massachusetts 02167
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PROJECT MANAGEMENT ENVIRONMENT SURVEY

The questions in tins survey ‘are directed toward your experience on
one winque progect which has been completed withun the past five years,
Please select a projeet with which you were very fumihar, The questions
are desipned to be answered by Project Managers, Project Team members,
or someone ¢he who was intimately famihiar with @ specitic project,

If a question 15 not applicable to the praject you have sélected, or if
you cannot answer a question for any reason, skip il, or ¢ross it out The
important aspect of this survey is to have ereryone respond to as many
questions as possible,

The answers and results of the survey will be treated such that
anonymity is preserved as to the source of the information. I you wish to
receive the results of the survey, please wnite your name and address on
the encloséd card. The card is designed so that you can include 1t in the
envelope with your completed questionnaires: or 1f you prefer, you can
marl it separately. In either case, your name or the name of your
organization will not be associated with your guestionnaire responses

The questions are designed to permit rapid responses. In most cases,
you can merely check the appropriate box, or place a vertical slash mark
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at the most appropriste point In cases where quantitaiive data is
requested, exact answers are #ot necessary, knowledgeable estnnates and
approxinaltionn will suffice. Tt any question 1s not tlear, please answer it *
in the best way you can

It you wish to claborate or clanily your response, write n the margins
or use the comments page at the back of the survey booklet. After
answering the specific questions in the survey, 1f you think anything has
been omitted, or if there 1s any special thing about the project,
mandgement environment to which you have directed your answers,
please write these on the comments page or enclose additional sheets.

Your response is needed If you have any questions or problems, please
call collect to

Dr Bruce N, Baker
or
Dr. David C Murphy
(61 7y 9690100,
Extension 812 or 2479
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PLEASE NOTE THE FOLLOWING DEFINITIONS FOR THE PURPOSE OF T//1§ SURVEY

PROJECT TEAM telers to all project personnel werehin thie Parent Organization, whether or not they are under the Project Manager
PROJECT ORGANIZATION refers to the Praject Team ples all subcontractors and other external orgamzations working on the Project
PARENT ORGANIZATION refers to all pensonnel in the hierarchical structure above the level of the Project Manager but within the same overall organizafion.

CLIENT ORGANIZATION refers to the principal orgamzatton or individual which sponsored. approved, and funded the Project For internally
funded projects. the Client Organization may be a subset of the Parent Orgamzation ot the Parent and Client Organizations may be one and the same

Two typical arrapgements of these organizations are depicted 'below Muny other arrungements are possible

EXTERNAL CLIENT ARRANGEMENT INTERNAL CLIENT ARRANGEMENT
PARENT . PARENT ORGANIZATION
ORGANIZATION
PROJECT MANAGER'S - - PROJECT MANAGER'S -
SUPERIOR CLIENT SUPERIOR CLIENT
______ I-_ ———— ORGANIZATION - |__ ————— ORGANIZATION
1 = 1 f
|
] PROJECT , CLIENT ! PROJECT ! CLIENT
| MANAGER \ CONTACT | MANAGER i CONTACT
I | - ] Ca ; -
] \ ] i
! - PROJECT : I PROJECT ;
] TEAM X I TEAM :
1 B A | ; B}
: ' ' '
. I} PROJIECT ORGANIZATION : ' } PROJECT ORGANIZATION
. I !
: I ! '
| I f !
: EXTERNAL I ! EXTERNAL !
PARTICIPATING I ! PARTICIPATING ]
: ORGANIZATIONS I lr ORGANIZATIONS |
| FOR EXAMPLE ! ' FOR EXAMPLE: !
| SUBCONTRACTORS I . | SUBCONTRACTORS !
X CONSULTANTS ! , | . consuLTANTS I
| [
- e e e e e — 2 — - -
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Witch of the following best desenbes the praject activity or end
product, the client or source of funds, your individual role, the nutore of
the project. the compettive environment, and the aature of the contract

or agreement

For each of the followmng please cheek the box winch best applies

Project Activity or End Product
[7] A Censtruction Project

A Hzrdware, Equipment, or Appli-
ance Development

AFood, Drug, or Soft Gouods
Deviopment

A Mew o1 Improved Process of
Software Development

A Service of Test
A Study
QOther

oo o Ood

{piease apeeidy)

Client/Sowrce of Fumds
Federal Government-Dofense
Fedeeal Government~Space
Federal Governimeni -Other
State Government
Local Government

Your Parent Organization or In-
House Funds

Another Donsion of the Pavent
Crganization

Another Corporation of Indindual
Chient .

Other

OO0 o ooogoi]

{piease speaify}

Your Indvidual Role
If on Project Team
Project Manager
Mznpager on Project Team
Project Team—"Technical
Project Teami— Admusssiralive

Other

gooaod

{pleaee speeily}
If 30 Pavent Organization
D Project Manager's Supenor

[} Manager m Parent Organazation

D Qther

{pleawe specifyd

tF 1n Client Organization:
B Owwner of Top Executive Offcer

D Principal Qient Contact or Clients
Project Manager

Contaet in Client Organization—
Technicat

D Contact i Chent Organization—
Adrinistrative

[ Other

If 1n any other organazation

(plesse speuily)

D {please specify}

/52

3

Nature of the Praject
Fasentially, was the overall Project’
D Public 1 Nature
{:} Private g Nature

Competitive Enveronment
Sole Source

tnwtation for Bud-Limited
Competilion

Sealed Bid-Ogen Competition
Unsohicited Proposd]

In-House Progect

Dther.

ooodooab

(please speaiiy}

Nature of Contract of Agreement

Fuxed Prce type Contract—Wirhout
Incentves or Penaltics

Fixed Price type Contract—Hirh
ncentives or Fenaities

Cost Reimbursement Type Con-
tract (g g., cost-plus-fixed-fee, or
Cost-plus-incentive:fee)

Cost-Sharing Type Coniract

In-House Work Order or Budgetary
Alloestion

OoQd o

Other

{please spevily)

Which of the followng terms besi
describes the orpanzational structure of
the Project Team as it axusted during the
peak actvity period of the Projoct?

Pure Eunctional--Project Manager, if
any, was merely the foeat pomt for
comminications, he had no author

B ity {o drrect people other than by
persuasion or reportng to lus own
SUperior

Weak Matrix~Project Manager was

E:] the focal pont for conrols e did
not actvely direct the work of
others,

Strong Matrix o Fartislly Projec-
tized-Project Manager was the
facal pennt for direcnigns and con-
frols; e may have had s eng-

] meenng and control personnel
reporting to hun on a hne basis,
whale remainder of the Project
Teurn was locatesd admunsteatively
wn other departrnents.

Projectized «Froject Manager had
[T} most of the essential clements of
the Project Team under him

Fully Projectized —Pragect Manzger
had almost alf of the employess

D who were ont the Project Team
ynder ham



Listed below are some of the more common tools and techinques
associated with Project Management 11 a particular tool or technique was

not used, skip the corresponding question For each one used, please ers L , Extent Used _—
indicate on the respective scales, Extemr T Ewtent Extant Errent " Extant

-the extent to which the tool or techmque was used in managing the

project. and Systems management

concepts and proce- | [

g1|1l

(100 T Y O Y I
-the vafee of the tool or techruque in contributing to the attainment dur;:S(e.zi.i_syswlms Value
. analysis, hfe cycle
c
oF the goals of the Project plinming, systems cngs- Ao Dwow | Avewt T Above  Amom
ncenng, configuration vauapla  Invalue  Invalue  InValbe  Valuable
Extent Used management, ete.). I . I
Vary Little  Small Conl I Graat
Exten | Extent  Extent  Emtent . Extent pe v et ey
Bar chats, Gantt l![ll | N O O T T O O O I I Illll
charts, or milestone
hart Value
charts, Among Brlaw About Above Among
Least Avirage Avarage Averaue Most
Valuable In Valew In Valus th Vatue Valuzbie Extent Used
Very Littie  Smail Same Considsrable Geeat
Extent Exntent Extent Extant Extant
P Pt el e bl ert
| 2 T I O O L1 1 et 11t
. Qperations rescarch ! i l
techniques (e g., hinear Value
Programming, simuls- Amang Bslow About Abova Amang
Extent Used tion, etc ), Least Avarage Avarage Aveiage Most
Vary Little  Small Some Consideratile Greal Valuabte In Vatus In Value n Valus Valuable
Extant Extani Extant Entant Extant |
’ ) Loy by e b d ettt fingt
Network systems for LA et g et gt beg el bl
schedule and/or cost
control (¢.g., PERT, Value
CPM, PERT/COST, Amang Balow Atout Above Among
* . Least Avarags Average Average Mot
etc,) Valuaple In Value I Value In Value Valuable
Extent Used
I | l | | 1 L1l Ll I l | 1 Vary Littte  Small Some Conslderable Graat
- Extant Extant Extent Extant Extani
L1t i v iy v b g iritl
Extent Used Status and/or progress Value
Vary Liltie  Sman Some Considerable Graxt 1cports, C::;ﬂl g:f.or:' . :::3‘" :I:::' . am:ns
[:11
Extant Extent Extent Entant Extent Valuabie n Vsl'uo n Valus n Value Valuable
Work breakdown stric- LI i bttty ||||l|]|l|llllil|_|l[
ture concepts and pro- Value
cedures (c.g.. work Emoru Batow About Abova among
. t . A ]
package matrices). Valsbls  pnvilue  invame  inveme Ve
NN BN NN
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How frequently were status and/or progress reports prepared?

From the Praject to the Parenr Organtzation
£ weekty [ Monthly [J Quarterly £ Sensi-Annually TF Annually

1 Other .

ipiease ypecify)

From the Project ro the Chent Orgamzation*
{3 Weeldy [ Monthly T Quartesly [ Seme-Annually {3 Annually

{1 Other

{please specify}

Afler formal seporis

were submuited 21!3‘?: Seldom Sometimes  Usunally :IT:::

o the Parent Ovganira-

ti5m, how often ded the 1 i I l
Project Team recewve | T S O S OO Y 0 I Y D Y
feedback from the

Parent Organustion?

gi::’;";g;g;ﬂ‘:ii! Mosost | seidom Somatimes  Usmfy Afosast

Client Organixation,
how often did the Pre
oject Team recoive
feedback from the
Client Organization?

ii!i!iiLEti[!i!Jiii

iiiil

«

a

*Please mote that there 1s afways a Client Orpanization Please answer alf
the Client questions, even though the Client 1s internal to the Parent
Organization.

-5-

When the cffort was nitizted. to what extent was if considered
necessary to advance the state-of-the-art to meet the objectives of the
project?

Advance in State-of-the-Art

Vary Litte A Littte Some Conldershis A Grest Oeaf

IIiE!lE!_E!EEEEi!l!!%I%l

When this project was initiated, how much expenenice did the Parent
Organization have with projects of similar scope?

Expenence with Scope of Project *

Very Littls A Littie Some Gonldarabia M Great Desl

i11llilillLlJ_&llllliill!li

Was this project effort sinaller oy larger s scale than most projects with
which the Parent Organization has been mvolved?

-

About
Avarass
in Zoals

Sotmewhut
N
in Scale

Samewhat
Smabier
in Graly

Mach
Srnaliar
in Scate

LI T IR T S I I !iii!_llli
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Listed below are o number of conditions, skills, services, e that may Were project-related decisions made at the most approprrate level
have contributed directly to the effective performance of the Project within the overall organizetion?
Team Please rate the adequacy of each of these conditions, skills. and
services  dunng the life of the project with respect fo effective

3 P Tendency for Tendency for Tendency for
performance Usually at Levels Qecislons 1o be Decislans to be Dacislons 1o be
Appreclably Higher Made Higher Than Made at Thalr Made st Levels
‘Than Where Most Whare MoslL Most Apgpropriate Lower Than Where
Appropriate Appropriate Lavels Mot Approprizte
Very Fairly Fairly More Than
tnadequate  Inadequate Adequste Adequate | L1 I | | | [ 1 11 1.1
The Project Manager's | ’ l l
technical skills. Lty vyl b b

The bulk of project-reluted decisions were made

gv "‘m‘ M. 'B’, "“l M.
The Pro;cm Manager’s | l ' | | I Al Lavels Ir:ucl::lun:’l'r:r:r |r:‘::j::||un::r|'i?:f BY tht
sammssive s 00 L b e BT B B S LS P
llllllll]ll]i|||||||||]
The Project Manager's I | | I I ]
“human skills”, Lt el vr s vt To what extent did the key Pro_|ecl Team members participate i the

toltowing processes”

Toa Toa "To Toa To
I Very Litlls  Small Some Cohsldarabie Vcrv Grast

The capability of the l Extant Extant Extent Extant Extent

Project Team, !iIIIIIIII[IIEIIIIIIIJII!

Devision Making

Ll il |||1.|

pervading the Project

The sense of mission |
Team,

AENINEENINRENNIRERE TR e, ; ‘
- Major Probtems Solwne | | et e i

The commitment of all
personnel on the Pro-
ject Team to fulfilling
project goals withun

time and resouce b1 3N I
Limits

N 111 . Setting Schedules

SN IS RN e

The physical facilities Setting Budget '
allocated to the project, IR NI | ellng Sugkets 1 O O O O " A e S O I
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A Project Manager's formal anthirity
Even 1f the Project Manager did not possess (e
certain doeonions, e may have been among the most

can differ from tus mfiuence
formal authonty to nidke
wifluenhal

contributors to these deestons Conversely, o Project Manoger could have
bad conswlerable formal authority. but he could be among (he least
influentil eontributors to the decison process.

How miech formal authordy aid mifluence did the Project Manager

nave aver each of the followng dessions”

Relaxing technrcal
performance require.
ments or specifications?

Asthonziag averbime
support areas?

Authorizing subeon-
tractors Lo exeeed
onginal budgets or
schedules?

Formal Authority

Vary Little A Litlte HemK, Consiagrabiv A Greal Dea)
Authority  Authority Autharity  Authority  of Authority
ST 0 5 VO 0 T O W B
Influence
Arnong Briow Atout ARove Arnong Mast

Least Ayarage Avarape Average Intinential
wffuentiat s e int
_l!llt-lllllll!!!l*lllli
Forms!l Authority
vary Littie Small Lome Cansidorabie A Greal Deal
Autharity A t H AuEhorit ot ¢ oty
‘l!illli!llllllllll!llll
Influepee
Amany Bilow “About Above Armong WMost
Taast Ayarsge AvkrisE AvErEgs Fntlaentist
influantial I infiusssr la tatluence In Infieance
ililiiiiilii%f[li}liii]
Formal Authority
Vury Littis A Litits S Eorsidarably A Grest Dal
Autharlly  Authortty f\uﬂlorlw Authority ~  of Authority
]ilhfl-i[liilliiii*i’lii
i
Influence
Arrony Eatow Aboist Above Actong frast
Laat Averige Average Avaragé nfiuantial
influaniial o anftistrer {n foftuance in intiudnce

11t

ll!'lt

plr v e b ed s

-

Setecting key Praject
Team penonnel’

Selecting sub-
Lonteions’

Deternmung ment
raasés for Project Team
personnel?”
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Formal Authority
Vary Little A Littie o Consldurabal A Graat Daal
Acthority  Asctharity  Avthorily muthority  of AwRelly
ki!llll!!llllllllllLi
influence
Among Balow Absut Abhove Among Most
toast Avarigs RAcdradih Ankrags infiuentiab
Influaniial Lo baffuance dninfludncs Bn [nfivence
|1GI1il|[l¥i‘liiuiliiif‘
Formal Authority
ey Littia A Lite Sotr comidinabis A Grat Del
Autharity  authority  Aulhority  Autherty ot Autharity
RN RN NN NSNS
Influence
Amnisng Batow Ahout Abo Amang Mot
f.oast Avwidgh Averayn AvErapE Inflaenthit
nt tiad  ia i in
llll[llllllil[llill‘IEL‘l
Formal Authonty
vary Littie A Lilte Some Consdenabie A Grast Dat
Autnarity  Auihority  Awtherity  Autharity of Authorkty .

I

Lllifli'iHlliii]HiJ_l

X
Anfigentlal

]

Influence .
Apout Among Mot

iatmnantial

nHaw Abovs

T infuance In defience I intuenie

1111131'!!!lil¥|lill!41_i
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A Client Contact’s formal autlority can differ from has sfTuence Bven
1l the Client Contact did not possess the formal authority to make certain
decisipns, he may have been among the most influential contribittors to
these decisions, Conversely, o Client Contact could have had considerable
formal authornty, but he.counid be ambng the least influential contributors
to the decision process,

How much formal authonn: and mfieence did the principal Client
Contact have over,

Furmal Authority

Some Considerable A Great Deal
Authority  Authority  of Authorlty

very Litta
Authority

A Little,
Authority

N O O O Y A I Y Illll
Relaxing technical )

performance require- A . Inﬂtu:nce
" " mong alow Apou Above Among Most
ments of spcuﬁcahons Least Avera Average Average rnfluentiai
tnfluentist  InInfiuence in infivence in Inffusnce
IIIIPI]IIIIIIIIIIHII
Forma! Authority
’ Vary Little A Litlle Some Contiderable A Great Deal
Authority  Authority  Authorlly  Aethority  of Authority
LLE et e i et el
Approving sub- Influence
wontractors? Among Below About Atove Amuotg Mot
Least Avirage Avorage Avarage Infiyentist
influgntiat  In Infidence in Influsnce (n Influence N

I o I O R I I lIII[

Format Authority

Very Littis A LItila Some Considarable A Great Doal
Authority  Authority Authatity Authority of Autharity
IIII‘IIIIIIIIIIIIIII[I
Authum_:ng budget Influence )
overmnms Among Balow About Above Among Most
Laast Avarags Average Avarage influentiat
. Infteuntial  In tntluance in Inflrence in Influence

T O 0 A Illllllll'

8-
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Orguntzations and departments differ in thewr degree of structure. Some
are  Inghly structured, with  clearty defined roles and reporting
reletionshipy Others are very unstructured, with ambiguous roles and few
hierarclucatl levels,

To what degree are the following orgamizations structured?

Highly N Vary
Struciurad Structured Unastructurad WUnstruclurad
,

I he Parent

Organszation et e e rneg
.
Highly vary
Structyred Struclurad Unstructured Unilroctured

The Project Team

1 E1 lIlIII[I[ | Illfl

In terms of degree of structure, how differént from each ather were the
groups or departments in the Parent Organization which were directly
involved in this project?

Little Soma Quita » A Great A Very

ar na DHf¢rance  Blt of Qeal of Graat Dest

Oifferance PHigrance DPlffarsnce  of Diftarance |
1 T 1 N T/ A O I 1 A - O I Y A I



.9.
What point o the scale best describes the relations between or among Different groups und orgamzations handle conflicts and disegreements
the different orgamzations or individuals assocurted with the project? movanous ways Using the code Intters given below, please indicate your
impression ol the most frequent and the next most frequent way m which
confhicts were handied dunng the propcl within the proups indicated in
the rsght-hand column.

Almosl Aettdr Then Awverage Somewhat  Almagl

Fuit Averse Sound of a vampleis

ity Ratzitons Eaough T Es.---;luiu;mu Breakzown
Among the vartious Gt By o Retalion: in Retndans Code Letter
vontnbuting depasts )_J S ~ Smoothing over differences by working to mawmtamn harmony.
meAtswithmtheParent ¢+ ¢ {4} 44y PPyt ef e bbby

Organizaton. F — Forechul decision-making by the most semor or mast powerful
person or persons mvolved.

C — Compromise. Finding 2 middle ground which “splits the dafference™
between contending factions.
Betwean the Praject

Mrsnsgfr ;m!{ mz‘;ugarts l ' l [ l l 4] — Open Confrontetionof the aspetis and ceuses of disagreement by
of contnbuling depart- d j

Ot e e Lt b ettt vl eant thuse involved until concensus wos reached,

Grganization. : w — Withdrawal from conflicli Conflits and disagreements tended not

10 be expressed.

Most Frequent  Next Most
Method Used Frequent
Method Used Lacaton of Conflict
o]

T

Between the Project
Manager and the princi- i

pal Client Contact. llllllllllllllllllll

Witk the Parent Organization m geneal,

Wb the Chent Owganizaton w goneral,

Between the Project
Monager and hus supe-

nor in the Parent
Organszation,

| i i l l Wirfun the Project Team,
10 O 1 S O T I I 0 I

Berween the Project Team and the
Farent Organization

Betwoen the Project

Manager and the print l Berween the Praject Team and the

pat publc officiab Client Organization

with whom he had to
work,

ill!klllliilllltlllilllli
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Please dicate the degmee of difficulty experienced by the Prajeet
Téam with respect to the followmng

Very Little A Littie Sorne Conliderible A Great Ceat

s Ditfiguity  {ifficulty  Difffcuity  Difficuity  of Difficully
Definmng the goals of

ihe project m clear, ‘ J
measurable terms I O U O T 0 O O 0 0 o v i

Obtamng the nevessary
Parent Organization
approvaols to tutisle the
project,

it

I11li!Ll’»llllJ

Obtaning 1ht necessary
Client Organization
funding apprgvals (o

begn the project-cfforl, gt

I

Mecting the techmeal
requirements of the

project, . i 13

Mettng the project .
schadules, BN

I

Staying within the

onginal,project bindgel, pEty P4

Chtammng and keoping
competent peopls on
the Project Team, RSN

et etet

Obtaming sufficient
funding to ermplete
the project. O O O O

Ly bl il

Caordinating w:.'rtth the
Client Organization,

Coordimating with the
Parent Ovganization.

Cgordinating among
Project Team members,

Freesng the design on
whedule.

Manlanng rappett
with the Parent
Ovganizaton,

Masntaimmg rappori
with the Chient
Ohganization.

Mantamng good el
tions with neighbors 1n
the genaral zres of the
f::rcueul srte,

Masptairung good rele
tions with locsl govemn-
ment officials,

Matnizinng good refe-
tions with the generat
public.

Closing out the project
effort,
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Considarably A Graxt Deat
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How much job
insecunty was generally
attrrbuted to partic
pation on (his Project
Team?

To what extent did this
project result 1n a buikd-
up of new capabilitics
for future use by the
Parent Organization?

Tao what extent was top
maragement of the
Parent Grganization
consistently enthusias-
tie about, and comrmt-
ted to, the projeet?

To what extent was the
orgaruzational sinuture
of the project revised
throughout the life of
the proect®

To what extent was
that portion of the
general public, which
was familiar with the
projeci, enthusiastic
about it?

To what extent did
coniroversy anse as to
the environmental
mpact of the project?

Very Little A Littie Some Consideratle A Great Deal
W N O O T Y 1111 L1t 1 l

To 2 To a To To 3 Toa

Very Little  Small Some Consldarable Very Graat

Exlent Extent Extent Eutent Exlent
![IIIEIIIIIIIIIIIIII|

Toa Toa To Toa Toa

Very Little  Small Some Considerable Very Great

Extent Extent Extent Exlent Extent
llIilIIIl[IlIIIIlIIiI

Toa Toa To Foa Toa

Vary Littte  Sman Some Considerabie Very Great

Extent Extent Extant Extent Extent
IIEI]IIIIII!!IIII[III

Toa Toa Ta Toa Toa

Vary Littie  Small Soma Conslderable Very Great

Extent Extent Extent Extent Extent
IIII|III[1]IIIIII1III|

Toa Toa To Toa Toa

Vary Little  Small Some Conslderable Vary Greal

Extent Extent Extent Extent Extent

1

|

illllllll|
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If any artweles regarding
the project appeared in
NEeWwWspapers O magd
7ines {not house
organs), was the cover-
age gencrally favorable
or unfavorable?

How much do vou agree or disagree with each

statements™

The project was too
encumbered by legal
restncbions

Governmental “‘red
tape’™ caused many
delays,

The ongnal cost ests-
mates were much too
optimstic,

Top management of the
Parent Organization pui
too much “"pressure™
an the project

r&%

Very Neutral ar very
Unfavarabte Unfavorable Unblased Favorable  Favorable

Lidrielyld II]I‘

I

of the following

Neutral
Strungly ar Mixad Strongly
Clsagres Cisagrae Feetings Agrac Agres
lilllllll!lllllllllll

lelll|||II']II[IIIII|IIIII

|IIII’IIII|IIII|I1[I!IIII[

ll11I|IIII|IIII|IIIIlIllJl




How much do you agrec or disagree with each of the following

statements?

Neuteal
Strongly ; ar Mixed
Disxgree Disagres Fealings
All thangs considered, share ? 9
the project wasa

success, il

L1t

Agree

[t

Strongly

Agres

The puthe became too
involved 1n the project, trtlrrar

al agencies wete involv-

Too many government- l l
ed 1n the project, [ 16 f

involved in the award

Too much politics was I l
of this project. Ll

III‘II!II

Thie competition to
obtain this project was I
“cutthroat,"” Vbbbl

The volume of paper-
work on the pioject
was excessive,

illf'llll 111

Numerous problems
were encountered be- l ]
I

cause this project was l P
Ly bt g

significantly different
than previous projects,

-12-

Cost estimales for this
project were intention-
zly undereslimated,

The Project Team never
became a true *team

The Propect Manager
knew from the start
that the schedules
couid never be met,

The Project Manager
never had enough for-
mal anthonty to do the
rob properly,

This type of project 1s
becoming more and
more complex
today's environment.

Extended delays of
mportant decisions
hampered project
operalions,

Status/progress reports
were generally more
ophimustic than war-
ranted with respect to
the true status of the
project

Nautrat
Strongly o Mixed Stromaly
Ditagrea Dlsaares Falings Agred Agrae
O I I I S O R I
LI P ALt b bbb 1it
lllllll!lllfllllllllllljl
\
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How much do you agree or disagree with each of the following

statements?

Project Team members
were often hampered
by work assignments
not related to the
project,

Altemnative back-up
strategies and systems
were generatly available
1n case:signaficant prob-
lems were encountered
on the project.

Personal and informat
relations of key Project
Team members sup-
ported the formal
project effort,

The Project Manager
consistently exhibited a
“get the yob done™
philasophy.

The project turned out
to be much more com-
plex than mitially
conceived,

The government exerts
tog much control over
this type of project.

The procedures for
controlling and imple-
menting changes were
tnadequate,

New forms of coopera-
tion between goverm-
ment and industry are
necessary for ths type

of project in the future,

“hJ3-

Neutral

Stronuly ar Mixed Stronghy

Olisagres Disagrae Faeallngs Agras Agraa

II!I,IIIIIII]II[[IFlII
IIIIIIIII‘IIII|IIII|IIEJ|
S 8 5 S 2 0 O O 1 D
1 1 Y Y O I O I A
gt reepte e ety
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Lrp e re e byt rrrfiiel

152

Please indicate how important each of the following criteria was to the
PARENT ORGANIZATION:

Meeting the scheduled
completion date,

Staying within the
budget,

Achueving the specafied
techmcal performance
goals,

Obtalnmg-follow-on
work,

Improving the capabali-
ty of the Parent Organi-
zation.to perform this
type of project.

Bslow,
Averagein

Apove
Avarags in

Among
Mast

tmportance tmportance Important

L i1

Of Critical
Imporiance

Mast
Crithaal
Critarton

P id

Lt

[ |

[

1111

111}

P11t

1111

I

L1

1141

L i1f.

Lt

Ll

111

1Ll

Llag ¢

Please indicate how important each of the following éntena was to the
CLIENT ORGANIZATION:*

Meeting the scheduled
completion date.

Staying withun 1he
budget,

Actueving the specified
techmeal performance
goals,

Btlow
Avaraga in

Abovre
Aviiage in

Amony
Most

Importance [mportsnes  mportant

[ 111

(|

Of Critlcal
Importance

Lill

Mast
Erhtlcal
Criterion

1111

11t

1

P

[

Pl

11t

[ .

*Please answer this section even though the Client Organization is internal
to the Parent Organization.
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Please indicate how wportant cach of the following criteria was to the
PROJECT MANAGER:

Below Above Among Most
Avarage i Average [n Mosi Of Critkeat  Critical
Impoartance Impartance (mportant Importanes  Criterlion

Meeung the scheduled

rompletion date. et b e v b il

Staying withun the
budget. ittt rel gt

Achieving the spewfied
technieat performance

godls, Ptdt b LR L Ll

Obtaining follow-on
wark, prrad e g rr g

Improving the capatibi-
ty of the Parent Ofgani-
zation to perform this

type of project, Lt eliill -

I Y A A

In general. how satisficd were the following groups with the outcome
of the project?

Neutral
Vary Dise Fairly Dis- ar Mixed Fairly Very
satisfied satisfled Fenlings Satistied Satisfled

Thcl’a_xrenl
Organization, Lrre e b ettt

The Client
Organization. Ll ol e b

The ultimate users,
recipients, or clientele
{e.p., the tenants of a
building, usessofequip- | ;4 ¢ | 7y p g b r o
ment, or recipients of a
serviLe).

The Project Team.

Ly L L ety g eEitl

During the project’s peak activity period. how satisfied were the
Prgject Team members with the organizational structure of the Project?

Neutra)
vary Dis- Fairly Dls-  or Mixad Fairly Vary
satisting saticfied Fastings Satisfied Satislled

NN RN RN E N

How sauisfied was the Project Manager with the project planning and
control system?

Nuutral
Very Dy Falrly Dis-  or Mixsd Fairly Very
satisfled satisling Feealings Satistled Satitflec

IIEIllIIIIlIl

L1l Illll

Did the end result ot the project adequately fulfill the technical
performance mission or function to be performed®

Very Falrly Falrly Vary
nad toly Inad tul Adsguataly Adesgquataly
L1 | [ | Lt 1. [ 11t |
Approximately how long did the project last? -
]mﬂﬂll S;

Approximately how long was the original scheduled time duration
for the project?
{months)

What was the approximate total cost of the project? b

What was the approximate original total budget for the project? 5.

If you did not answer the two preceding questrons concerning costs
because of the confidential nature of the mnformation, please caleulate the
percentage budget overrun for this project. using the following formula.

Final Total Expenditures
‘Ongmal Total Budget
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Please indicate the fored fravel time requrred (include oH walkimg.
driving. flyingd trom the Project Managers principal office uniil m the

presence of!

The bulk of the Project Team,

or

The Project Manager's Superior m the Parent

Organization

oF
The pricips! Chent Contact,

oF
The project site,

ar

Foy the peak pm}:cs period, please estimate.
Numbers of fechnion! Project Team personne!

Number of adminzstrative Projeet Team personnel,

Number of other Project Team personnel,

What percentage of the total budgét of the Parent
Organization was allocated to the project dunng its
“peak” actwily perod?

What perceniage of the total project budget was
allocated to external orgamzations (e.g , subcontractors,
consuliants, sie}?

How many times was the principal Project Manager
replaced?

minites

houts

miniies

hours

mHnuics

houts

mnsies

hours

15

Pleass indicate that ndustry with which the Parent Orpamzation 5
printandy associated,

[:[Agrlcullurc, Foresiry, Fisheries

DMmmg

Construction
DGcneml Building Contractoes
D Heavy Construetron Contractors
DSpcuaE Trade Contractors
Mumufactunng
Dl}mabie
DNundurahic
DTraHSpurt.nmn and Public Utihityes
Dw‘holcsalc andfor Retad Trade

Dannce. Insuranee, Real Egtate

[:] Seivices

Guovernment”

[3 Federat

DSiate

B Lotal
{::fome;

{plvase speativy



During the past five years, to what extent have there heen muapor
modifications in the tollowing areas of the Parent Organization.!

Toa
Very Liltle
Extont

To
Some
Extent

Toa Toa
Considerable Very Great
Extent Extenl

Toa
Sman
Extent
Producis (or services)
sold,

00 T O I I O O O I T O I I I

Marketing (or disinbu-
tion) techmiques,

ANNAEEEN ERNAAEER

Pmucsslpg. construci-
g, or manufactunng
meihods, Lt b bt

| 300 I I I

Dollar amount of R&D

effost, HANEE III!Jllllli!I

Direction of R&D
effort,

Il!l||

illlll!llllt[llilil|

Approximately what percentage of the Parent Organization's annual
budget 1s allocated to Research and Development activities? %

-16-

By approximutely what percentage lhas the Parent Qrgamzation grown
{+ or-)1n the past five years?

Sales %
Assets %
Products ’ %o
Employees %
Direct Customers %

Please estimate the following information concerning the Parent
Organization for 1972;

Total number of employees
Total number of line manageral employces
Total number of staff employees

Total dollar sales hY

THANK YOU VERY MUCH,

Please enclose your completed questionnaires in the accompanying
envefope and mail to

Dr. Bruce N Baker
Project Management Research
P.0. Box AlS55
Campus Mazil Room
Boston College
Chestnut Hill. MA 02167



COMMENTS

Use the space below for writing any additional comments you have about
any of the questions m the survey or about any matter not included i the
survey  Enclose additional sheets if necessary.
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10
11
12
13
14
15
16
17
18
19
20
21
22
23

APPENDIX B

ITEM LISTING

Project Activity or End Product

Client or Source of Funding

Respondent's que

Public vs. Private Project

Competitive Environment

Nature of Contract or Agreement

Project Team Organization

Extent Bar, Gantt, and Milestone Charts Were Used
Value of Bar, Gantt, and Milestone Charts Were Used
Extent'Network Systems Were Used

Value of Network Systems Were Used

Extent Wérk Breakdown Structures Were Used

Value of Work Breakdown Structures

Extent Systems Management Concepts Were Used
Value of Systems Management Concepts Were Used
Extent Operations Research Techniques Were Used
Value of Operations Research Technigues

Extent Status and Progress Reports Were Used

Value of Status and Progress Reports Were Used

Report Frequency -- To Parent
Report Fregquency -~ To C}ient
Feedback Frequency -- From Parent
Feedback Frequency -- From Client

157



24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

158

Initial Importance of State-of-Art Advancement

Parent Experience With Similar Project Scope

Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project

Project

Larger In Scale Than Mcst

Manager's Technical Skills

Manager's Administrative Skills

Manager's Human Skills

Team Capability

Team Sense of Migsion

Team Geal Commitment

Facilities -- Adequacy

Decisions at Appropriate lLevel

Team

Decision Involvement

Team Participaticn in Decision-Making

Team
Team
Team
Manager's
Manager's
Manager's
Manager's
Manager's
Manager's
Manager's
Manager's
Manager's
Manager's

Manager's

Authority
Influence
Authority
Influence
Authority
Influence
Authority
Influence
Authority
Influehce

Authority

to
in
to
in
to
in
to
in
to
in

to

Participation in Major Problem-Solving
Participation in Setting Schedules

Participation in Setting Budgets

Relax Specifications
Relaxing Specifications
Authorize Overtime
Authorizing Overtime
Authorize Subcontractors
Authorizing Subcontractors
Select Team Personnel
Selecting Team Personnel
Select Subcontractors
Selecting Subcontractors

Give Merit Raises
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Project Manager's Influence in Giving Merit Raises

Degree of Project Structure

Influence
Authority
Influence
Authority

Influence

to
in
to
in
to

in

Relax Specifications
Relaxing Specifications
Approve Subcontractors
Approving Subcontractors
Aunthorize Overruns

2uthorizing Overruns

Difference in Degree of Structure of Parent Departments

Unity Between Parent Contributing Departments (R)

Unity Between Project Manager

Unity Between Proﬁect Manager

Unity Between Project Manager

Unity Between Project Manager

51

52 Client Contact’s Aunthority
53 Client Contact's

54 Client Contact's

55 Client Contact's

56 Client Contact's

57 Client Contact's

58 Degree of Parent Structure
59

60

61

62

63

64

65

66-75

76 Difficulty Defining Goals
77 Difficulty

78 Difficulty

79 Difficulty

80 Difficulty

81 Difficulty

82 Difficulty

83 Difficulty

84 Difficulty

85 Difficulty

{These items served as raw
derived variables 186-205)

and Contributing Department Manage:
and Client Contact (R)

and His Superior

and Public Officials (R)

data for computing

Obtaining Initial Parent Approvals
Obtaining Client Funding

Meeting Technical Requirements
Meeting Project Schedules

Staying Within Original Budget
Keeping Competent Team Members
Obtaining Funding to Completion
Coordinating With Client Organization

Coordinating With Parent Organization



86
87
88
89
20
91
92
93
94
95
26
97
98
99
100
101
102
103
104
105
106
107
i0s8
108
110
i11
112

160

Difficulty Coordinating Among Team Members

Difficulty Freezing Design

Difficulty Maintaining Rapport With Parent Organization
Difficulty Maintaining Rapport With Client Organization
Difficulty Maintaining Relations With Neighbors on site
Difficulty Maintaining Relations With Local Government
Difficulty Maintaining Relations With Public

Difficulty Closing-Out Project

Project Team Job Insecurity

Extent of Parent Capabilities Build-up

Parent Enthusiasm

Extent Project Organization Structure Revised

Extent Project Public Enéhusiasm

Extent of Envirommental Impact Controversy{
Favorability of Media Coverage

Project Too Encumbered By Legal Restrictions

Government Red Tape Caused Delays

Original Cost Estimates Too Optimistic

Excessive Pressure From Parent Management

Project Was A Success

Public Became Too Involved

Too Many Government Agencies Involved

Too Much Politics Involved In Award

“"Cut Throat" Competition

%olume of Paperwork Was Excessive

Project Was Different Than Most

Cost Estimates Intentionally Underestimated



113
114
115
1ls
117
118
119
1120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

138

Project Team Spirit

Unrealistic Schedules

l6l

Project Manager Had Insufficient Authority

This Type of Project Becoming More Complex

Delays In Important Decisions

Progress Reports Were Over-Optimistic

Project Members Hampered By Unrelated Assignments

Back-up Strategies Were Available

Team Members Informal Relations Supportive

Project Manager Had "Get-The-Job-Done" Philosophy

Project Was More Complex Than Initially Conveived

Government Over Control

Procedures For Change Were Inadequate

New Forms of Government — Industry Cooperation Needed

Importance
Importance
Importance
Importance
Importance
Importance
Importance
Inmportance
Importance
Importance
Importance
Importance

Importance

to

to

to

to

to

to

to

to

to

to

to

to

to

Parent -- Schedule

Parent -- Budget

Parent -- Technical Performance

Parent -- Obtain Follow-on

Parent =~- Improve Internal Capabilities
Client -~ Schedule

Client =-- Budget

Client -~ Technical Performance
Project Manager -- Schedule

Project Manager -- Budget

Project Manager -- Technical Performance
Project Manager —- Obtain Follow-on
Project Manager -- Improve Parent Capabilities



162

140 sSatisfaction With Outcome -- Parent

141 Satisfaction With Outcome -- Client
142 Satisfaction With Qutcome —- End Users
143 sSatisfaction With Outcome -- Project Team

144 Team's Satisfactiocs Wiih Organization Structure
145 Project Manager's Satisfaction With Planning and Control
146 Technical Performance Adequacy of End Product
147 Length of Project

148 Scheduled lLength of Project

149 Total Cost of Project

150 Originai Total Budget

151 % Actual Cost to Budget

152 Travel Time -~ Project Manager To Tean

153 Travel Time

154 Travel Time -~ Project Manager To Client

155 Travel Time -- Project Manager To Project Site
156 Number of Technical Team Members

157 Number of Administrative Team Members

158 Number of "Other" Team Members

159 Peak % Parent Budget Allocated To Project

160 % Project Budget Allocated To Subcontractors
161 Number of Times Project Manager Replaced

162 Parent Industry

163 Major Modification In Parent's Product Mix

164 Major Modification In Parent's Market

165 Major Modification In Parent's Manufacturing Process
166 Major Modification In Parent's Dollar R&D

167 Major Mcdification In Parent's R&D Direction
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168 ¢ Parent Budget to R&D

169 Parent 5-Year Growth -- Sales

170 Parent 5~Year Growth -- Assets

171  Parent 5-Year Growth -- Products

172 Parent S5-Year Growth -- Employees

173 Parent‘5~Year-Gr0wth — Customersx

174 . Total Parent Employees

175 Total Parent Line Managers

176 Total Parent Staff Employees

177 Total Parent Dollar Sales

178*% Schedule Overrun

179% fTotal Project Team Personnel

180* Technical-To-Total Team Personnel (%)

181* Administrative-To~Total Team Personnel (%)
182*% "QOther"-To-Total Team Persomnel (%)

183* Parent Line Managers To Total Perscnnel (%)
184% Parent Staff Personnel To Total (%)

185% Parent Managers To Total Employees- (%)

186* Primary Conflict Resolution Style Within Parent Was
Goal Oriented

187* Primary Conflict Resolution Style Within Parent Was
Socially Oriented

188* Secondary Conflict Resolution Style Within Parent Was
Goal Oriented

189% Secondary Conflict Resolution Style Within Parent Was
Socially Oriented ’

180* Primary Conflict Resolution Style Within Client Was
Goal Oriented

191% Primary Conflict Resolution Style Within Client Was
Socially Qriented
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192*% Secondary Conflict Resolution Style Within Client Was
Goal Oriented

193* Secondary Conflict Resolutioa Style Within Client Was
Socially Oriented -

194* Primary Conflict Resolution Style Within Team Was
Goal Oriented

" 195% Primary Conflict Resolution Style Within Team Was
Socially Oriented

196* Secondary Conflict Resolution Style Within Team Was
Goal Oriented

197* Secondary Conflict Resolution Style Within Team Was
Socially Oriented

198*% Primary Conflict Resolution Style, Team-Parent, Was
. Goal Oriented

199* Primary Conflict Resolution Style, Team-Parent, Was
Socially Oriented

200* Secondary Conflict Resolution Style, Team-Parent, Was
Goal Oriented

201* Secondary Conflict Resolution Style, Team-Parent, Was
Socially Oriented

202*% Primary Conflict Resolution Style, Team-Client, Was
Goal Oriented

203* Primary Conflict Resolution Style, Team-Client, Was
Socially Oriented

204* Secondary Conflict Resolution Style, Team-Client, Was
Goal Oriented

205% Secondary Conflict Resoluticn Style, Team—-Client, Was
Socially Oriented

206* Multifunded Project

*These items were derived from combinations of the reported 177
items.



VAR({1)
VAR{2)
VAR{2)
VAR(4)
VAR{S)
VAR{6)
VAR{T)
VAR(8)
VAR(G)

VAR{10)

VAR{11l)
VARL12)
VAR({13)
VAR(14)
VAR{15)
VAR(16)
VAR(1T)
VAR[18)
VAR( 19}
VAR{ 20}
VAR(21)
VAR({22)
VAR(23)
VAR{ 24)
VAR(25)
VAR(26)
VAR(2T)
VAR{28)
VAR(29)
VAR{30)
VAR(31)
VAR{32)

VAR(33}-

VAR{34)
VAR(35)
VAR{36}
VAR{37)
VARL(38)
VAR(39)
VARL 40}
VAR[4])
VAR{ 42)
VAR{43)
VAR [44)
VAR{45)
VAR{ 46)
VAR(47)
VAR{ 48)
VAR{ 49)
VAR(50)

APPENDIX C

ITEM CORBELATION MATRIX

VAR
{1059

0.006
-0.019
-0.008
-0.061

0.065

0.023

0.107%x%

0.037

0e220%%%

0.057

0.1648%%%

0.091%

De224%%x%

0. 096%

OL.142%%

0.081%

0.035

0.083%

0. 239%%*

0.000
-0'007

0.129%%

0. 119%%

Da118%x%

0,033

0.046

0e2B3%%k%

0.236%%x%

0a253%%*

0.342%%%

0.406%%*.

0. 34 Th*%x
Oo 174%%%
0. 183%%%
0.177%%%
De266%%%
0.282%%x%
Do 125%%
0. 134%%%
0.070

0416 9%%%
0.074

0. 1B 2%%%
0.089%

0.201%%%
0.126%%
0. 220%%%
0.070

0.195%%%
0.021

*p<.05

VAR VAR
{140) (141)
0.006 0.030

~0.,028 -0.029

-0.051 -0.039

-00072 —00085*
0.017 0.016
0.017 ~0.024
0.080% 0.057
0.035 0. 007
0.235%%% (0, 175%%%
0.072 0.040
0.236%%%  (Q.178%%%
0.069 0.053

0.20T%*%% Q.1B74%%%
0.087% 0.045
0.097 0.103
0.021 0.024
-0.010 ~0.006
0.122%%  0,108%%*
0.213%%x (0, 200%%*
J.022 0.010
—00023 -00063

0.195%%% (,141%%%
0.148%%% (0,]113%x%

0.098% 0.084%
0.052 0.041
0.004 -0.019

0.279%%% (.261%%x%
0.310%%% (,259%%x%
D.304%%% 0,258%%%
0327%%* D.310%%%
Os4l3%¥% (. 37 k%%
0.369%%% [, 3] 5%%%
Dalb64%%% Q,110%%
0.202%%% (,206%%x%
Dul34%%k% (O,144%%%
0e271%%* 0,238%%%
0.230%%% 0,246%%%
0.104% 0.119%%
Da154%%¥ 0,153%%%
0.054 0.054
Oel56%%% (,1056%
0.100% 0.041

0.162%%% (,1]14%%
0.054 0.081
Dal42%¥ Q,1T72%%%

D.lé1%%% 0,144%%%
0.219%%% 0,179%%%
0.045 0.059
0.146%%% 0,173%%
0.081 0.079

**pi.ol
las

VAR VAR VAR
{142} {143) {146)
-0.067 -0.003 -0.069
*0-020 *0'064 0.008
-0.003 -0.036 0.002
-00035 -00071 ’0.046
0.012 0.060 -0 .029
-0.019 0,007 -0.033
0.020 0.061 0.013
-0.016 D.025 0.015
D.137%% 0,208%%% (,148%%x%
- 0.079 0.069 0.056
0.090 0.209%%% 0,106%
0.002 0.076 0.081%
0.084% 0.222%%% D,252%%%
0.058 0.100% 0.090%*
0.078 0.150%% 0 ,196%%%
0.025 0.028 0.034
0.022 0,033 0.070
d.076 0.078 C.075
D.165%%% 0,163%%%x 0,22 T%%x%
-0.019 0.039 ~0.064
-0.063 0.023 ~-0.035
OCual79%%k O, 166%%% (0,173%%%
0.103% 0.098% O.i11%%
0.050 G.0T71 0.081%
0.083 0.029 0.063
-0.005 ~-0.003 0.012
(.210%%x (,232%%kk (,296%%%
0.200%%% (,230%%%x (,195%%%
0,228%%k D,28B%%*kx (,1T70%%*
0.285%%% Q,3T0%%%x (O ,3]4%%%
04323%%% 0,458%%% (Q,336%%%
0.2T1%%% (Q,413%%% 0, 304%%%
0.097%* Qe lb2%k% (0 ,149%k%
0.,159%&% (0,190%%% (,1T76%%%x
0.172%%%x 0, 171%%% 0,121%=*
De214%%% D 257%%% 0,163 %%%
0.208%%% (,242%%% 0, 160%%%
0.110% O.137%%% (,082%
0.155%%% (Q,]183%%x (J,]37%%%
0.015 0.077 0.075
0.072 Dalél*dk 0,139%k%%
0106 0.046 0.097%
Del4B®kx D,183%%%k (§,212%%X
0.131%% 0,103% 0el124%%
0.185%%% (,169%%% (,180%*%
O.111% Qa153%%%x 0,117%%
Del49%%%k 0,203%%k%x (,178%*%
C.070 0.043 DelOoTE®%
D.185%%% 0.131%% 0,23 7%%%
0.108% 0.080 0.023
***pi.OOl



VARI['51)
VAR{ 52)
VAR[53)
VAR(54)
VAR(55}
VARLI56)
VAR({5T)
VAR{ 58)
VAR{ 59)
VAR([ 60)
VAR({61)
VAR({62)
VAR{ 63)
VAR[ 64)
VAR{ 65}
VARLTS)
VAR[TT)
VAR(78)
VAR{ T79)
VAR{8Q}
VAR(B1)
VAR({B2)
VAR{B3)
VAR( 84)
VAR(B85}
VAR{(85)
VAR(B7)
VAR(88)
VAR 89)
VAR{30}
VAR{S9])
VAR(92)
VAR{93)
VARLS4)
VAR(G5)
VAR{(G6)
VAR{97}
VAR{98)
VAR(99)
VAR{100)
VAR(101)
VAR{102)}
VAR{103)
VAR{ 104)
VAR{ 10S5)
VARL106)
VAR{107)
VAR{10E)
VAR{109)}
VAR{110)

VAR
{105)

Oel56%%%
0.074
~0.012
-0.070
-0.031
0.043
0.097%*
—0.]131%%
-0.095%
0.012
~0.,305%%%
—~0u31 3%**
~0e309% %%
=0.262%%%
~0.309%%x%
~0. 20 Tk
~0,039
~0.056
~0.189%%x%
~0.336%%%
~0a311%%%
~0. 24 0% %%
=0a327%%%
~0.30 1 %%%
~0178%%%
~0.252%%%
—0.24 TH*%
=04 27 4% %%
—0.294%%%
—0 ¢ 10 4%
~0.102%%
-0.040
~0.278%%x%
=0.208%%*
Oe26 Lok
0.297%%x%
=04 13 4%%%
0.181%%x
Oe254%%%
~0.223%%%
~04153%%%
~0s346%%%
~0.142%%%
1.000
~0.155%%
=022 1%%x%
~Qe 24 4%%%
~0.118%%
—0a 14 2%%x
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VAR VAR VAR VAR VAR
{140) (141) l142) {(143) {1406)
0.209%%% (,172%%% Q.175%%% 0, 197%%%x 0.099%
0.069 0.073 0.075 0.044 0.065
0.002 0.068 0.062 -0.002 0.035

-0.072 -0.081 -0.030 -0.1Ll4*% —0.045
-0.030 -0.009 -0.016 -0.086 ~0.063
0.047 0.049 -0.003 0.018 0.058
0.068 0.098% 0.075 -0.011 0.079
~-0.084% ~-0.075 -0.046 -0.092% -0.025
~0.089% -0.064% -0.069 -0.075 ~0all1%%
-0.034 -0.001 0.006 -0.025 0.002

=0,3009%%% -0, 27T+%*-0,228%4%~0,3]|5%%& =0 ,255% %%
0 31 T7#%E -0, 2724 %% -0, 28T %%%~0,349%%% —0,210%%%
—0.340%%%~0,382%%%-(0,29T7%%%~(, 320%%% ~(0 25 Th*%x
~0e343%%%k (0, 2] 5%%¥—0, 1 44%%%~0, 2T7%¥%% ~0,146%%%
~0.348%%% =0, 292%%%=0,249%%x%~0,290%%% -0, 248% %%
~0.185%%% =], 205%%—-0  16TkEF=0, 17 Tx%% —0,1080%%%
-0.062 0.003 -0.060 -0.033 ~0.097%
-0.081 -0.061 -0.031 =0, 1LLl*% ~0,124%%
—0.197%&kk =0, 199%%k%=) 1 B4%%%=0, 153%%% ~0,204%%%
—0.368%%%k =0, 307%%%~0,224%5%-0,300%%* —0.201%%%
~0.381 k%% ~0,309%%%-0,206%%%=0,304%%% —0,164%%%
~0e258%%% -0, 21 9% *%-0, 167 k%%=0,254%%% -~ ,158%%%
~0.330%%% -0, 262%%%~0, | 62%%%~0,3]1%%% —Q, 27 3%k
—0.324%%% -0, 354%5%—-0,333 %%~ ,33T7*%*% -0 ,205%%x%
—0.232%%% =0, 171 %%%-0,148%%%=0,230%%% ~0,143%%x%
~0.242%%% —0,237*%%~0,2]6%%%—0,3]7%%% -0 ,097%
—0.255%%% -0, 26 T%%¥—(), 2] 9%%%=0,240%%% =0, ] 49%%%*
—0.295%%% —0, 199%¥%k—(,2]16%%%—~0,287%%% -0 ,196%%%
“~0a352%%% ~0,390%%%—0,345%%%~0,353%%% ~0 ,204%k%x%

~0.111% —0.,109% -0.178%%£-0,124%% ~0,078
=0.116%% -0,109%% -0,127%% -D.065 -0.051

=0.268%%k% —0,24 1 %¥%=0.229%%%-0, 23 L %t&k —Q,130%%
=0us232%%% ~0, 1 84%%%~0, 1 83%%%-0,199%%% -0, 1] 3%x%
C,228%4% (,197%*k (,152%%¢ (§,205%%%x (,162%%%
O0e386%%% 0.225%%% 0,233%%% 0,322%%% (),244%%%
—0.136%%%-0,168%*%—0,079 =0.176%%% —0,094%
G.140%% (0.128% 0.158%% (0,127=% 0.194%%x
=0.099% ~0.114% -0,166%%%-0,143%% ~-0.060
0.225%%% 0,206%%% 0,208%%% (0,236%%% (,196%%%
~0.198%%% ~0,158%%%—0,137%% —0,205%*%% —0,112%x%
“0el44%*x —0,158%%%-0,1T5%%%~0,203%%%k —0,]120%%
=04337%%%k ~0,260%%%~0,143%% —0,283%%% ~(0,] 65%*x%
—0.122%*% —0,122%% -0,110% -0.112%* -0.061
0.654%%% (,611%%k 0,518%%% 0,646%%% 0, 559%%k*k
—0el42%% =~04150%*% -~0,110% —Q.163%%% -0,159%%
—0.208%%% —0, 1 80%**-0,182*%%%=0,213%%x% -0 ,128%x%
0. 66%%% ~0,150%% ~0.135%% ~0 1B8Ll*%*% —0,203%%x%
~0.118% ~0,059 0.010 =0.114% -0.011
—0.112%% —0.127%% ~0,086 =0.141%x% -0,1032%



VAR(111)
VAR(112)
VAR(113)
VAR(114)
VAR({115)
VAR(116)
VAR( 117}
VAR{118)
VAR{]119)
VAR([ 120}
VAR{121)
VAR(122)
VAR[123)
VAR{ 124)
VAR{125)
VAR(126)
VAR{ 127}
VAR(128)
VAR(129)
VAR(130)
VAR{131)
VAR({132)
VAR{133)
VAR(134)
VAR{ 135}
VAR ( 136)
VAR(13T)
VAR{138)
VAR(139)
VAR{ 140)
VAR{141)
VAR( 142)
VAR(143)
VARI[ 144)

VAR{145)"

VAR{ 146}
VAR( 147)
VAR(148)
VAR{14%)
VAR( 150}
VAR{151)
VAR{ 152)
VAR{153)
VAR(154)
VAR{155}
VAR{ 156}
VAR 157)
VAR{158)
VAR{ 159)
VAR{ 160)

VAR
{105)

=0.124%%
=0.24 2% %%
~0.37 l&xx
~0.206%%%
0. 27 L &%x%
-0.062
—0.27T9%%x

~0.156%%%
0a332%%*
0.349%%%
0.258%%%
=G, 192%%%
-0.189%%x%
=027 5%%%
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VAR
{l14})

VAR
{142)

VAR
{140)

—V167%%%x~0,186%%%x~0,110%

-0.082% -0,037 ~0.051

VAR
(143)

VAR
{146)

-0 LT79%%%x—(,082%
~0e238%%%~0,244%%%k- 15345k, 2328 %% ~0, 1] 6%%
—0.361 %%k —0,322%%*%=0 26 TH%%D GOT¥H% =D, 23 )%tk
~0.289%%k ~0, 26 0% &%—, 158 %k%%-0, 265%%% -0, ] TORE
—0.279***—0.232***—0¢198***—0.280***-0.207***

-0.051

-0.001

~0.283%%% 0, 283 %%%—0, 192%%¥~0,320%%% =0, 2] k%%
—0.283%%% 0,31 2%E%x~0, 260%%¥—0,2]1 6%%%~0, 2T 1 ¥%% =0 20 8%%k%

-00130** -0.091*

=0.119%% ~0,163%%%-0,173%%%

D0a327%%% Q,320%%% 0.305%%% 0,299%%% [ ,26 %%
Co313%k%k 0,247%%% 0,252%%% 0,349%%% (), 259%%%
0e286%%% 0,285%%% 0,234%%% (,283%%%x ,238%%%

~0.187%%%-0,167%%%-0,077
~0.144%%

Do lb6%%%

~0.145%%%

—0.166%%%x—0,1T6%%%=0, 164%%%-0,104%

—0.262%%%k ~0, 2T *F¥~0. 261 ¥¥%—-0,263%%% -0 ,22T%%%
~0.207%%% =0,152%% —0,142%% =(Q,16Q%% —0,175%%x%—0Q,1]16%

O.144%%% 0,210%%% (0, 170%%% (.166%%%
0.081% 0.072 0.123%% 0.085
0.188%%% 0,226%%% 0,210%%% 0,186 %%%
0.048 G.098% 0.093%  (O.153%%x%
0.131%% 0.162%%% (0.136%% (Q,16]%%x%
0.105%% D.161%t% (Q,]150%%% (,200%%%
Oe1l2%% 0,120%% 0,106%% (.108%

O 134%%% 0,190%%% 0.2]8%%% Q,217%%*
D179%%k% (,265%%%k (,237%%% (Q,2]14%%x
0.139%%% Q.153%%% 0, 174%%% 0, 98%%%
0.187%%% 0,225%%% (,255%%%k (0,240 %%%
D 117%%  Q.144%%% (O 142%%% (,204%%%
0.130%%  Q,182%%%x (,152%%% 0, ]46%%%
0.654%%% 1,000 0.751%%% 0,554%%%
O.611%%% 0.751%%x 1,000 O 6T76%E%
0.518%%% D,554%%% (,676%%% 1,000
0.646%%% 0, T3B%%¥ 0.67T6%%%k 0,573 %%k
0.293%%% 0,348%%% (0,324%%% 0,302 %%x%
0e.314%%% 0,356%%% (,323%%% (,207%%%
0.559%%% 0,460%%%k 0,497%%% 0,523%k%%
-0.029 ~0.093% -0.116%% -0,018
0.038 —00039 -01061 "'0.020
0.054 ~—0.026 ~0.063 -0.029
0.068 0.004 -0.056 -0.037
~0.144%%x%—0,126%% —-0,106% =-0.101%
0.023 ~0.006 -0.028 ~-0.055
-0.022 ~-0.002 0.021 0.015
0.004 0.009 0.023 0.049
-0.028 -0.014 -0.026 0.013
-0.010 0.006 ~0.021 0.031
-0.015 —0,001 -0.013 0.022
0.048 0.009 0.028 0.070
0.025 -—0.062 -0.027 0.042
0.026 -0.022 ~0.058 0.020

De214%%%
0,071
0.223%%%
0.019
0.122%
0.204%%%
0.073
04.204%%%
0e276%%x%
Del27%%
De253%%%
0.108%
0. 16 T%%%
0.738%%%
0.6TH*%%
0e573%%x%

0.208%%%
0.139%%%
0.263%%x%
0.069
0.079
0.2 5%%%
0.102%
0.249%%*
0.243%%%
O.16T%%x
D.267%%x%
0.109%
0.083%
0460%%x
0.497*%x%
0.523%%x%

1.000 0.4502%%%
0.373%%%x (0 _,236%%%
0.327%%% (,295%k%%
0.502%%% 1,000

-0.050 -0.029
0.031 0.059
0.049 0.075

—0.099% -0.104%
0.025 -0.023
0.016 -0.053
0,004 -0.028

~0.037 -0.057
0.020 0.007
0.024 0.011
0.036 0.076

-0.030 0.029

-0.029 0.045
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VAR VAR VAR VAR VAR VAR
{105) {140) (141L) {142) {143) {146}
VAR{161) ~0.106%%* —-0.105% ~0.112%% 0,000 -0.095% ~0.029
VAR{ 162} 0.051 0.090* 0.043 ~0.010 0.102% 0.011
VAR{ 163) 0.006 0.075 0. 078 0.051 0.012 0.014
VAR(164) 0.092% 0.166%%%x (,0Q09]1* 0.044 0.081 0.075
VAR(1565) 0.075 0.097%* De 096 % 0.091 0.015 0.066
VAR{ 166) -0.026 0.087 D.026 0.013 0.020 -0.004
VAR[ 167) 0.056 O.ll6** (0,054 0.035 0.057 0.066
VAR{168) 0.054 G.102 0. 056 0.132% 0.072 0.087
VAR{169] 0.064 0.041 0.0190 -0.034 0.059 0.108%
VAR{17G) 0.075 0.065 0.014 0.026 0.0%99 0.121
VAR{171}) -0.034%4 0.028 -0.001 J.041 -0.013 0.042
VAR({172) ~0.025 g.0z¢ D.032 0.030 ~0.003 0.040
VAR{173) 0.042 -0.03¢9 0.024 ~-0.072 D.002 0al43%
VAR{1T4) 0.071% 0.074 0.070 0.046 0.086 -0.011
VAR{175) 0..040 0.051 0.036 0.042 0.039 -0.039
VAR(176) ~0.021 —-0.055 -0.062 0.016 -0.018 -0.139%
VAR(17T) O.126% 0.080 0.0G90 —=0.045 0.059 0.046
VAR{178) *0.249***—0.253***-0.223***—0.164***~0.213***-0.124**
VAR{ 179) 0.042 C.048 0.013 0.065% 0.054 0.059
VAR{180) 0.074 0.019 -0.0D01 0.045 0.016 0.038
VAR{181) ~0.102% 0.012 -0.0356 -0.039 ~Q.01% ~0.089
VAR{182) ~0.022 -0.025 0.019 ~0.024 -0.008 0.007
VAR{183) 0.064 ~0.067 -0.063 -0.051 -0.072 0.022
VAR(184) 0.027 G002 -0.009 -0.014 0.040 0.021
VARL 185) 0.053 —0.042 ~0.048 -0.070 0.001 0.025
VAR[186) 0.0%3 0.021 0. 066 -0.009 -0.013 0.056
VAR({187) 0.017 0.012 0.057 0.099% 0.082% 0.051
VAR(188) -0.001 0.023 0.067 0.064 0,018 -0.011
VAR{189) 0.043 0.035 0.028 0.048 0.001 -0.003
VAR{ 190) -0.003 —-0.0t1 —-0.0256 —-0.044 ~0.010 0.009
VAR{ 191} 0.104% 0.082 0.077 0.101% 0.088= 0.045
VAR{192) -0.007 0.042 0.054 0.023 0.006 0.020
VAR{193) ~0.074 -0.053 =0.068 -0.088 -0.014 -0.017
VAR{194) 0.028 0,007 0.0C01L -0.042 -0.008 0.028
VAR{ 155} -0.607 OeCoC 0.022 6.032 0.063 0.007
VAR{ 196} 0.034 0.055 0.038 0.017 0.062 0.003
VARI{ 197) -0.0L3 —0.035 =-0.023 ~-0.07T1 —-0.051 . -0.047
VAR(198]) 0.015 G.006 0.013 -0.011 0.008 -0.017
VAR{199) 0.036 0.065% 0. 048 0.118%% 0,076 0.054
VAR(200) 0.027 0.021 0.082 0.075 0.066 0.082
VAR(201) 0.017 0.016 0.008 -0.032 -0.064% -0.049
VAR (202} -0.036 -0.060 -0. 060 -0.084 =-0.062 -0.032
VAR{203) 0.010 0.030 0.010 0.027 0.044 0.023
VAR({ 204} 0.029 -0.063 -0.079 —-0.059 -0.025 0.013
VAR{ 205} ~-0.018 0.019 0.077 0.050 0.057 0.076

VAR{ 206) -0.029 -0.058 -0.9045 ~0.035 =-0.026 0.059



10
11
12
13
14
15
16
17
18
19
20
21

APPENDIX D

FACTOR TISTING

Coordination and Relations*

Legal Pplitical Environment

Project Manager's Authority and Influence
Strategic Change in Parent

Success Criteria Clarity and Concensus
Parent 5-Year Growth (R)f

Task (vs. Social) Orientation -- Primary
Size of Project

Systems Approaches

Tnitial Over-optimism and Conceptual Difficulty
Bureaucracy

Client Contact's Authority and Influence
Internal Criteria

Size of Project Team

Social (vs. Task) Orientation -~ Secondary
Private (vs. Public) Project

Perceived Success of Project (R)

Project Manager's Spatial Distance

Public Relations Environment¥®

Parent Size

Project Team Decision Participation (R)
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22
23
24
25
26
27
28
l29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

45

46.

47
48
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Initial Over-optimism and Conceptual Difficulty*
Success Criteria Clarity and Concensus*
Parent Size*

Parent 5-Year Growth

Private (vs. Public) Project*

Public Relations Environment
Bureaucrac&*

Strategic Change in Parent (R)*
Internal Criteria¥

Competitive and Budgetgry Pressure

Ease of Coordination

Project Manager's Spatial Distance*
Difficulty Coordinating With Client

Undefined*

Project Uniqueness, Importance and Public Exposure (R)

Legal Political Environment#®

Undefined*

Start-up Difficulties (R)

Perceived Project Complexity (R)

Buy-in Strategy (R)

Coordination and Relations

Project Manager's Authority and Influence#®
Task {(vs. Social) Orientation*

Control Technigques*

Client Contact's Authority and Influence*
Size of Project Team (R)*

Undefined¥*
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49 WNetworking Techniques

30 Perceived Success of Project*

51 Size of Project*

52 Cost and Schedule Overrun

53 BAdequacy of Project Structure and Control

54 Internal Capabilities Buildup (R)

*As explained in Section 4.3, these factors are redundant and
were not included in further analysis.
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