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Abstract

Companies invest significant sums of money for major IT projects, yet success remains lim-
ited. Despite an abundance of IT Project Management (ITPM) resources, such as the PMI Body
of Knowledge, IT standards and governance, a large percentage of IT projects continue to fail
and ultimately get scrapped. Recent studies have shown an average of 66% IT project failure
rate, with 52% of the projects being cancelled, and 82% being delivered late (Visitacion, M.
2006). The purpose of this research is to identify potential causes of IT project failures by the
examination of four real world Commercial Off-the-Self Software (COTS) projects. The re-
search approach involved the development of a systematic and holistic ITPM conceptual solu-
tion, which considers critical project management success factors including Business Process
and IT Alignments, System Design, IT Architectural Foundations, Organizational Dynamics, IT
Governance and Standards, and Software Vendor Responsiveness. The solution provides a
method to evaluate the various critical success factors of a project, and their alignment with
each other. The contribution of this research is summarized in terms of the design and devel-
opment of the conceptual model; the validation of this model by industry experts, and its re-
finement into a conceptual solution; and the development of a systematic methodology for
successfully implementing the conceptual solution. By following this methodology, a COTS pro-
ject is expected to have a considerably increased potential for success, and a project leader
would be alerted of problems throughout the life of the project.

Keywords: information systems, IT project management, Commercial Off-the-Shelf Soft-
ware, COTS, Business Processes, Organizational Dynamics, IT Governance.

1. INTRODUCTION

Despite the body of knowledge on IT project
management, IT standards and governance,
a large percentage of IT projects are
scrapped, over budget, or delayed. A com-
parison of project management studies by
Forrester Research Inc. has shown that
there is a sixty-six percent project failure
rate, with fifty two percent of the projects
being cancelled and eighty two percent be-
ing delivered late. Sixty seven percent of
the companies surveyed feel their program
or project management practices are “in
need of repair” (Visitacion, 2006) Other
research states “five to fifteen percent of the
IT projects initiated will be abandoned be-
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fore, or shortly after, delivery as hopelessly
inadequate and many others will arrive late
and over budget or require massive rework-
ing” (Charette, 2005).

The Chaos Report by the Standish Group in
1995 shows that over thirty-one percent of
projects will be cancelled, and over fifty-two
percent of projects will have cost over runs
in excess of 189% of their original esti-
mates. The 1995 estimate by the Standish
Group reported that American companies
and government agencies would spend $81
billion dollars for canceled software projects.
An additional $59 billion will be spent for
software projects, which are completed, yet
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beyond their original time estimates

(www.it-cortex.com).

Other research by KPMG International, which
surveyed over 600 organizations across 22
countries, reported that 86% of the respon-
dents stated the loss of up to a quarter of
their targeted benefits across their project
portfolios (Hollaway, 2005). A previous sur-
vey by KPMG Canada in 1997 sent out 1450
questionnaires to public and private sector
organizations and 176 were analyzed. Over
61% of these projects were deemed to have
failed by the respondents, with more than
three quarters exceeding their schedule by
30% or more and over half exceeded their
budgets by a substantial margin.
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Figure 1 Standish Int’l. Project Statis-
tics 1994-2000.

An historical trend analysis for Project Suc-
cess and Project Failures based upon the
statistics provided by Standish Group Inter-
national can be found in Figure 1 for the pe-
riod of 1994 to 2000. (Humphrey W., 2005)
Figure 2 shows the same Project Statistics
from the Standish Group International for
the 2000 to 2006 with the 1994 baseline
date for comparison (Liao, J., 2007; Glass,
R. L, 2002; Glass, R. L., 2005).

The overall project success rate has in-
creased from sixteen percent to thirty five
percent for the period 1994 to 2006, and
much of this improvement was due to more
widespread use of sound project manage-
ment practices (Humphrey W., 2005). Yet
the eight-year period shows projects, which
are challenged, those that are over budget
and /or did not meet requirements, is con-
sistently above forty percent. Projects fail-
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ures are defined as those projects, which
were cancelled prior to completion, or com-
pleted and never used. Project failures de-
creased from thirty-one percent to nineteen
percent (Lino, J., 2007) for the period of
1994 to 2006. Clearly additional information
and research is required to understand what
factors contribute to project success and
failure, and what can be done to increase
the probability of project success.

O Project Success
@ Project Failures
0O Challenged

Challenged
Project Failures
Project Success

2004

2006

Figure 2 Standish Int’l. Project Statis-
tics 2000-2006.

2. LITERATURE REVIEW

The purpose of the initial literature review is
to understand the existing subject matter on
project management, and determine what
gaps exist in the project management body
of knowledge pertaining to the new industry
trend of COTS application software procure-
ment and implementation. The literature
review will focus on the following subject
matters:

e Factors contributing to the success and
failure of IT project management and IT
systems delivery.

e A review of existing scholarly journals
and articles on the body of knowledge
for IT Project Management.

¢ Examination of Project Management ar-
ticles for COTS application software pro-
jects.

Project success factors found in the litera-
ture include measures such as on-time pro-
ject delivery to the customer, adherence to
the project schedule, project cost and
budget control, quality of the project man-
agement process and customer satisfaction.
“Measures of project success need to include
the diversity of shareholder interests” (Mil-
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osevic and Patankul, 2005).  Additionally,
standardized project management tools,
processes, and skills, in conjunction with
project team interpersonal relationships and
organizational culture also affect project
success.

Jugdev and Muller (2005) provide a retro-
spective look at project management suc-
cess over the years, and states that the pe-
riod of 1960’s to 1980 was one where suc-
cess was measured in subjective terms such
as time, cost and compliance to specifica-
tions, and performance. During the 1980’'s
to 1990 the focus was on Critical Success
Factors (CSF) lists, and the literature
stressed the importance of stakeholder sat-
isfaction and satisfying end user needs, with
an emphasis on project deliverables and
customer expectations. During the 1990’s
to 2000 period project success was more
stakeholder dependent, and the success was
impacted by interactions between the inter-
nal and recipient organization. During this
time the focus was at the business opera-
tional level, with success interpreted as the
project being done well, with appropriate
project management methods to meet fi-
nancial and technical requirements.

A journal article by Jugdev and Muller
(2005) states that project management can
have strategic value when the project’s
products and services provide a business
value. Literature topics on the tradeoffs be-
tween time, cost, quality and scope indicate
that scope is one of the primary determi-
nants of project success. The Meta analysis
of the literature search indicates that the
project management publications are pri-
marily focused on tools and techniques, and
project management methodology at the
tactical level. “Few publications discuss pro-
ject management in the context of strategic
planning, company mission, and the impor-
tance of corporate management perform-
ance” (Jugdev and Muller, 2005).

The most recent literature by Jugdev and
Muller (2005) on project management sum-
marizes several empirical studies and “out-
lines the following four necessary but not
sufficient conditions for project success:

e Success criteria should be agreed on
with the stakeholders before the start of
the project.
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¢ A collaborative working relationship
should be maintained between the pro-
ject business owner or sponsor and the
project manager both viewing the pro-
ject as a partnership.

e The project manager should be empow-
ered with flexibility to deal with unfore-
seen circumstances as they see best and
collaborate with the business owner giv-
ing guidance as to how they think the
project should best be achieved.

e The owner should take an interest in the
performance of the project”

Project management success at the organ-
izational level must shift attention away
from performance and effectiveness metrics,
and reflect a more holistic view of the value
of the project management as a core or
strategic value.

The article “Critical Success Factors in Soft-
ware Projects” by Reel (1999) states that
success factors to manage a software pro-
ject include: starting on the right foot by
establishing realistic objectives and expecta-
tions, establishing the right project team,
and funding the team with adequate re-
sources to promote productivity and mini-
mize distractions. Then the project team
momentum must be maintained by keeping
attrition low, monitoring quality to ensure
development of high quality code, and man-
agement of the product more than the peo-
ple. Monitoring and controlling the project
with work activity progress tracking, project
scheduling, making sound decisions and per-
forming a post-mortem analysis are other
suggestions for improving project success
rate.

A research project funded by the PMI and
conducted by Tesch et al. (2003) aimed to
extract useful project management informa-
tion from the information systems and in-
formation technology fields. Eight commer-
cial databases were searched using prede-
termined search terms, and an initial search
produced 9,332 records with each abstract
being reviewed to yield a total of 784 re-
cords. The remaining records were analyzed
by project management IS/IT professionals
to identify “lessons learned”. = Many practi-
tioners that participated in the study ex-
pressed concern that “"Some of the more
advanced research does not necessarily
closely relate to everyday project issues and
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demands” (Tesch et al., 2003). These
sources reaffirm the fact that information
systems research in the area of project
management lacks relevance to practice.

Current IT Project Management literature
and research topics are lacking relevance to
real-life practical applications, and do not
closely relate to everyday project issues and
demands. The reviewed literature was con-
sistent in identifying the following critical
success factors for project management:

¢ Management support for the project.

e Well Defined Project Management Meth-
ods and Practices.

e Project Manager Skills in leadership and
vision.

e Organizational culture supporting of pro-
ject management process and project
objectives.

¢ Commitment, Agreement and participa-
tion for all project stakeholders.

e IT Alignment of the project goals and
objectives to corporation goals and
strategy.

3. PROPOSITION AND RESEARCH
QUESTIONS

The purpose of this research is to expand
the body of knowledge related to IT Project
Management of COTS software procurement
and implementation. The research will iden-
tify additional critical success factors for the
implementation of COTS software applica-
tions including Business Process and IT
Alignments, System Design, IT Architectural
Foundations, Organizational Dynamics, IT
Governance and Standards, and Software
Vendor Responsiveness. This research is
motivated by clear evidence that there is
insufficient understanding of the high rate of
failure in COTS projects, and that complying
with the traditional IT project management
methodology may not be enough to ensure
successful procurement and implementation
of COTS based IT projects.

“IT is fast becoming intrinsic to our daily
existence. In a few decades, a large-scale
IT failure will become more than just an ex-
pensive inconvenience: it will put our way of
life at risk” (Charette 2005). Yet the statis-
tics indicate that between fifty (50%) and
eighty (80%) of IT projects are unsuccessful
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(Desouza and Evaristo, 2006). Despite the
established body of knowledge on project
management and proliferation of publica-
tions an obvious need remains to improve
project management success rates. IT
alignment (an ongoing process that will op-
timize the relational mechanisms between
the business and IT organization by working
on the IT effectiveness of the organization in
order to maximize the business value from
IT) planning is seen as a necessary task of
many senior managers supported by com-
mercial IT research organizations such as
Gartner that have listed IT alignment as a
top issue of American companies (Peak et
al., 2005).

A number of questions have been considered
during the initiation of this research project,
including:

1. What business processes should be re-
designed to align with the overall system
design of the IT application thereby im-
proving the outcomes of the IT project?

2. What is the relationship between busi-
ness requirements and the overall sys-
tem architecture?

3. How should business requirements and
business processes be shaped and/or
formulated so that the performance and
functionality of the overall system might
be enhanced?

4. How could consistency be achieved be-
tween a newly proposed system archi-
tecture and IT Governance in an enter-
prise?

5. How are IT standards effectively imple-
mented in IT projects?

6. What roles might IT project managers
and software vendors’ play in order to
influence changes to IT standards to
promote the success of projects within
an enterprise?

7. How might the organizational dynamics
be managed to advance the success rate
of IT projects?

8. What might be the ideal (and potentially
optimal) relationship between IT Project
Managers and the business community
in order to improve project success?
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Following on these questions the research
proposition to be examined is formulated as
follows:

The adoption of a systematic and
holistic approach to COTS IT pro-
jects improves the potential for the
successful implementation of COTS
solutions.

4. FOCUS OF RESEARCH AREA

All too frequently, information technology
projects fail to address the alignment of the
business requirements and business proc-
esses to the software functionality and IT
standards. Business process re-engineering
is often overlooked as part of the IT project
management steps, and IT standards al-
though essential are too often inflexible and
unresponsive to the business requirements.
The research project will investigate:

e The alignment of the business process
requirements with the commercial soft-
ware system functionality.

e Improvement required by commercial
software system functionality to address
business process requirements.

e Improvements in the alignment of Or-
ganizational Dynamics of structure and
culture to business changes required by
new commercial software system func-
tionality.

The importance of proper alignment of the
Business objectives to the project objective
and underlying IT architecture is also one of
the underlying reasons behind the failure of
Business Process Reengineering (Paper and
Chang, 2005). This research identified the
following five interdependent components
that lead to structural change:

1) Environmental factors including top-
management support, risk disposition,
organizational learning, teaming, com-
pensation and reward systems, informa-
tion sharing and resources. Top man-
agement must cultivate an environment
conductive to change to make business
process reengineering successful.

2) People - Change and business transfor-
mation hinges on the creativity, knowl-
edge, training and openness to change.
A shift in skills sets is often required;
hence organizational training and learn-

© 2008 EDSIG

http://jisar.org/1/3/

ing must be planned. Education and
training are the single most powerful
tools in cultural transformation, since
they increase awareness and under-
standing of the business and customer.

3) Methodology keeps people focused by
facilitating cross-functional team meet-
ings, and performs project tracking, con-
trol, monitoring and reporting.

4) IT Perspective - Technology implemen-
tation must be considered as organiza-
tional intervention and integral to the
successful implementation of business
process redesign. The role of technol-
ogy is to enable and facilitate new busi-
ness processes.

5) Transformation (Change) Vision - Stra-
tegic objectives are pushed down to the
process or project level; the project
goals are aligned with the business
goals. The vision must be fully commu-
nicated to all and be enacted since it of-
fers the blue print for directing change.

Change management is very difficult be-
cause people react negatively to change.
“Hence a top down vision tempered with the
involvement from the process workers is
imperative because it helps people under-
stand the reasons for the change” (Paper
and Chang, 2005).

The importance of the alignment of Organ-
izational Dynamics is illustrated by Benjamin
and Levison (1993), who states, “that the
benefits of IT are often not realized because
investment is biased towards the technology
and not toward managing change in the
process, organizational structure and culture
(Benjamin and Levinson, 1993). A Critical
strategic factor for success includes the exis-
tence of a clear dependency and linkage
from the IT features, which enables a set of
changes in business working processes and
practices to occur. The change to the busi-
ness processes will contribute to the desired
business goals and objectives. Both IT man-
agement and business management must be
involved in the project.

Education to ensure the stakeholders under-
stand why the IT investment is being made,
what benefits they and the overall business
will obtain, and the changes required to
achieve them. Education is also required to
explain the operation of the new IT system.

December 16, 2008



JISAR 1 (3)

Kraft 8

(Dhillon, 2005). “Real benefits reside not
within the domain of the IT system but in
the changes to the organizational activities
that the IT system has enabled” (Dhillon,
2005).

The Business IT alignment method (BITAM)
proposed by Chen, Kazman and Garg de-
scribes one approach for unifying the busi-
ness and IT architecture by addressing the
following three alignments:

e We ensure alignment between business
models and the business architecture via
the creation/exercising of operational
scenarios that satisfy the business re-
quirements.

e We ensure alignment of business archi-
tecture with the IT architecture via the
exercising of the same set of operational
scenarios.

e We ensure alignment of the business
model with the IT architecture via the
creation/exercising of scenarios that sat-
isfy the business drivers (quality attrib-
ute requirements) (Chen, Kazman, Garg,
2006).

Project management is often viewed as one
of the important means of implementing
strategy, with corporate strategy reflecting
how an organization’s corporate goals and
objectives will be achieved and organized at
a “strategic business unit” level (Morris and
Jamieson, 2005). Projects and programs
are important ways for strategy to be im-
plemented and the formal vehicles of the
organization’s  strategy  implementation.
“Only recently have researchers started to
explore the alignment of project manage-
ment and business strategy more thoroughly
and the need for this is growing” (Srivan-
naboon and Milosevic, 2006).

Projects are often chosen as the vehicles to
implement and execute innovative business
strategies in order to stay competitive;
hence companies must ensure that the pro-
jects are executed fully in line with the busi-
ness strategies they support. The company
and business unit make strategic choices by
selecting target objectives, which provide
competitive advantages such as time to
market, quality, cost, features etc. These
choices drive the different projects in terms
of the project contents and focus. The
framework for aligning the project manage-
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ment with the business strategy purposed by
S. Srivannaboon and D. Z. Milosevic is de-
veloped by the propositions which connect
the business strategy to each Project Man-
agement element and is shown in Figure 3.

Business
Strategy

Project Management
Elements

- =

Impacting Nature

Ccostrectuction »—+(_ Cost

Figure 3: Aligning PM with Business
Strategy (Srivannaboon and
Milosevic, 2006)

The alignment of Project Management to
Business Strategy framework shown in Fig-
ure 3 “is expected to logically help organiza-
tions make a strategic choice by selecting
competitive attributes as the bases of their
business strategies, using the competitive
attributes to direct the focus and content of
PM elements. The chosen competitive attrib-
utes are then used to determine the focus
and content of PM elements” (Srivannaboon
and Milosevic, 2006).

5. RESEARCH PROCESS

The Research Process Model given in Figure
4 illustrates the processes to be followed in
the main stages of the dissertation research
project. The overall research design consists
of four steps, as illustrated in Figure 4. Each
step is described below.

Experimentation Step 4

Step 1 Validation

Step 2
i Conceptualization
Coretue & Research Objective:
Review
Research Objective: Refine Conceptual
Research Objective: Develop Conceptual Model
Understanding of Model
Current Body of
Knowledge E:> Approach:
Analysis of Two Case

Studies Data Data
Develop Conceptual Analyze Data

e Valick (s°'é“ o tual Inte;'::r:r:m:mgs
iti alidate Conceptual

Critical Success o=

Focal Theory Factors

Research Objective:
Validate Research
Questions

Steps: Vali:ate Research
::)nterview PMP experts roposition
Gather and Analyze —>
Steps:
Develop Project
Management
Background Theory
And

Solution with Two
Additional Cases

Figure 4: Research Design Process

Step 1: Literature Review. Perform an analy-
sis of the literature in order to identify key
variables and factors contributing to success
and failure of COTS IT PM and implementa-
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tion. Develop an understanding of trends
regarding the research topic.

Step 2: Conceptualization. Develop a con-
ceptual model of the research problem. An
analysis was performed to investigate the
historical documentation of the first two case
studies in order to identify key variables and
to formulate an initial/draft conceptual mod-
el in terms of critical success factors and the
potential dependencies among them. The
conceptual model was based on the insight
gained from the review of literature and the
researcher’s experience and expertise in the
field. The conceptual model contains the
variables and factors that impact the project
management failures and successes in these
cases. The outcome of Step 2 is the draft
conceptual model.

Step 3: Experimentation. The conceptual
model was evaluated and validated with cer-
tified project management professionals us-
ing structured interviews and surveys. The
purpose of the interviews was to refine the
conceptual model by developing the concep-
tual solution. Additionally the interviews
were developed to identify additional critical
success factors, based upon the insights of
the industry experts. The experimentation
phase was accomplished utilizing a mixed
methods approach. The quantitative data
consists of the survey results and the quali-
tative data consists of the critique of the
conceptual model and interview process.

Step 4: Validation. The results of the two
additional case studies were investigated to
validate the conceptual solution. Conclu-
sions and topics for additional research were
identified during this step as well.

5.1 Research Methodology

The case study analyses for the research
conceptualization and experimentation
phases will focus on the five major project
management life cycle phases of plan, de-
fine, construct, test and deploy for each
case. Each of these project management
steps has standard deliverables such as
business requirements, system require-
ments, information flow diagrams, test cas-
es, system architectures and end users
feedback. The project management deliver-
ables will be evaluated against the underly-
ing factors and variables for the develop-
ment of the conceptual model.
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The experimentation phase will be accom-
plished utilizing a mixed methods approach
since there is both quantitative and qualita-
tive historical data available. The quantita-
tive historical data consists of the business
users completion of the user acceptance
testing, the software evaluations, and other
data collected from the business user com-
munity with surveys and questionnaires.
Other data such as the architecture designs
and the compatibility of the proposed IT ar-
chitecture with the IT governance and stan-
dards is qualitative. A qualitative research
method, based upon case studies will be
adopted, and an evaluation and comparison
of four different case histories used to de-
velop and validate the conceptual model
with the intent to predict IT COTS project
management success based upon proposi-
tions. The use of qualitative modeling allows
the researcher to view the organization’s
synergistic existence as a whole entity ver-
sus the sum of it parts, in supporting the
overall organization’s objectives and func-
tions and the alignment to the IT system
(Johnson, Leach, Liu, 1999).

5.2 Case Study Research

Case study research is appropriate and use-
ful when the phenomenon cannot be easily
quantified and where multiple contextual
variables influence organizational behavior
(Yin, 1994). Case study research is also
useful to research questions that are ex-
ploratory, confirmatory or explanatory in
nature and consists of a detailed investiga-
tion that attempts to provide an analysis of
the context and processes involved (Eisen-
hardt, 1989). According to Eisenhardt, the
case study research is necessary “at times
when little is known about a phenomenon
and current perspectives seem inadequate
because there have little empirical substan-
tiation” (Eisenhardt, 1989). Thus, it is ap-
propriate to use case study research meth-
odology as the first step to develop a strate-
gic vision of project management critical
success factors, since there is little docu-
mented about the dependencies between IT
project success rates and the alignments of
the business processes, IT standards and
governance, and organizational dynamics to
the proposed IT solution.

Case study research is therefore appropriate
in this research project, since there is little
known about the dependencies among the
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mentioned factors. Current perspectives
about the project management body of
knowledge on COTS procurement and im-
plementation seems inadequate to explain
the phenomenon of high rate of IT project
failures.

The fundamental goal of conducting case
study research using several case studies is
to allow for the investigation of differences
across the cases and to determine if the da-
ta across the cases provides sufficient evi-
dence to support the initial proposition. The
case study approach is being utilized to un-
derstand the interactions between IT project
management processes, IT governance
standards, and the impact on the organiza-
tion in implementing IT projects to satisfy
business requirements and objectives. The
case studies are summarized in the next
sections.

5.3. The Case Studies

5.3.1 Case #1 - Manufacturing Quality
Desktop Application

The first case study is the original attempt to
satisfy the business requirements for the
manufacturing process failure mode effect
analysis (PFMEA) using a vendor based soft-
ware application for data entry and report-
ing. This original attempt selected a soft-
ware application, which was attempting to
be utilized by the manufacturing plant sites
for over three years with major problems,
unresolved issues and very dissatisfied end
users.

5.3.2 Case #2 - Manufacturing
Quality Web Based Application

The second project was a manufacturing
quality initiative to perform manufacturing
process failure mode effect analysis (PFMEA)
using a centralized web based server for da-
ta entry and reporting. The project goal was
to select a COTS application to satisfy all the
PFMEA requirements of the global manufac-
turing plant sites and to ensure the plants
complied with the QS9000 quality standards.
The project was started and successfully de-
ployed within 18 months.

5.3.3 Case #3 - Cad Data Manage-
ment

The third project was the data management
of AutoCAD drawings files using Product Da-
ta Management (PDM). The project goal
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was to replace the legacy application devel-
oped internally using the relational database
Ingress with a corporate COTS standard PDM
application, Team Center from Unigraphics
solutions.

The business organization had originally de-
veloped the customized data management
system based upon Ingress for the docu-
ment management of the machinery draw-
ings and related bill of materials (stock
lists). The custom application called Plant
Management Information System accom-
plishes Manufacturing Engineering data
management, change management and
support of the process for machine mainte-
nance and parts procurement processes.
The Plant Management Information System
is currently deployed at over 20 different
manufacturing plants and contains over 1.5
million data records of various types.

The management direction and vision is to
replace the legacy system, which is costly to
maintain and upgrade with a commercially
available package Team Center/IMAN from
Unigraphics Solutions. The business unit
has been conducting pilot testing with Team
Center/IMAN for the last five years and has
uncovered numerous functional gaps and
deficiencies in the Team Center/IMAN Soft-
ware application when mapped to the busi-
ness processes.

5.3.4 Case #4 - Advanced Invoice
Management System

The fourth project Advanced Invoice Man-
agement System (AIMS) is the implementa-
tion of an E-Commerce invoicing system for
the Legal department that provides for elec-
tronic invoice delivery, management and
workflow. It will allow for online review, ad-
justment and approval of invoices. This pro-
ject also includes integration with the Case
Matter Management System Team Connect
(TCE) COTS Project. The purpose of the
AIMS project is to replace the existing in-
voicing system (PFM), which is no longer
supported since the software vendor has
discontinued the product.

6. ANALYSIS

As stated earlier the primary purpose of this
research is to expand the body of knowledge
regarding factors that contribute to COTS IT
project management success. The goal is to
expand the traditional project management
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techniques of cost, schedule, resources, and
scope to include business process alignment,
IT governance and flexibility, and organiza-
tional dynamics. The conceptual solution
has been developed based upon the case
studies analysis and interviews with project
management subject matter experts. The
case studies and interview results were ana-
lyzed to evaluate the rankings of the differ-
ent critical success factors. The purpose of
the conceptual solution is to provide an early
indication of when projects will require at-
tention or remediation action to prevent the
likelihood of project failure.

The project management interview and sur-
vey data collection was accomplished using
subject matter experts and project man-
agement professionals (PMP certified) indus-
try practitioners. Each project manager was
asked to rank on a Likert scale of one to five
the importance of the critical success fac-
tors, which were organized into the following
categories:

1. Project Management Practices
2. Business Process Alignment

3. System Design and Architecture Align-
ment

Organizational Dynamics
IT Governance and Standards

IT Governance and Project Management

N o ou b

Software Vendor/Supplier Responsive-
ness.

Table 1: Summarized Survey Results

Subject Area

Project Management Standards & Practices: 1 § Vil i
Business Process Alignment 3 § 19 i

System Design and Architecture Alignment

Organizational Dynamics

IT Governance and Standards

[T Governance and Project Management

I
=

Software Vendor/ Supplier Respansiveness 5 1 6 i) 1z

The results of Likert rankings for each sub-
ject area were totaled since a major advan-
tage of the Likert scale is the ability to ob-
tain a summated value or total score. The
total score would be an index of attitudes
toward the major subject area as a whole
(Alreck and Settle, 1985). The total values
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for each subject area is provided in Table 1
and a bar chart plot of the resultant totals is
provided in Figure 5.

Survey Results
60 ’
OProject Management
5 1| Standards & Practices:
0 BBusiness Process Alignment
2 40 -
& | 0 System Design and
g- 30 ||| Architecture Alignment
& DO0rganizational Dynamics
52 =
2 BIT Governance and
10 I-i Standards
|-| 1T Governance and Project
0= ”-I I. - : : Management
1 2 3 4 5 BSoftware Vendor/ Supplier
Likert Scale Responsiveness

Figure 5: Survey Results for Critical
Factors

The high number of total responses for each
of the seven critical success areas of the
survey confirms that the research develop-
ment of the conceptual solution addresses
those critical success factors, which are con-
sidered important or highly important by the
project manager experts.

The conceptual solution is divided into two
separate activities. The first activity exam-
ines the critical success areas for the busi-
ness domain including the business proc-
esses, business goals and objectives, and
the overall organizational dynamics. The
second activity examines the critical success
areas for the IT domain including IT govern-
ance, project management standards and
practices, adaptability and flexibility of IT
governance, and the responsiveness and
adaptability of the software vendor.

The conceptual solution for the business
domain is shown in Figure 6 and the concep-
tual solution for the IT domain is shown in
Figure 7. As can be seen, there is a linkage
from each domain, such that when the anal-
ysis of the business domain is complete, the
analysis must then be performed on the IT
domain. The conceptual solution illustrates
how critical success factors and key project
performance criteria affect the probability of
project success. The key project perform-
ance criteria are illustrated by the ovals.
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The interdependence or alignment between
the different performance criteria is given by
the following propositions:
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P1: Business Processes of tasks and re-
quirements must be aligned and satis-
fied with the overall System Design and
Functionality.

P2: Business Requirements for Perform-
ance and Functionality must be aligned
with the overall System and Infrastruc-
ture Architecture.

P3: The System Architecture must be in
agreement and aligned with the overall
IT Governance and Standards

P4: Project Management Standards and
Practices for the System Delivery Life
Cycle must be followed according to the
existing IT Standards.

P5: The System design and functionality
must be aligned with the organizational
dynamics. The user interface must be
sufficiently friendly for the anticipated
user community level of computer profi-
ciency.

P6: The business community, based
upon the organizational dynamics and
the existing system design functionality,
will make requests to the software ven-
dor for modifications and enhancements.

P7: The IT Governance and Standards
committee will make requests to the
software vendor for changes based upon
the proposed system architecture.

P8: As the organizational project team
works together, knowledge and experi-
ence of the project will increase. This
will result in refinements and updates to
the overall business goals and objec-
tives.

P9: Lessons learned from the project
improvements and changes made to the
IT standards will be included the overall
company IT governance and Standards
for future projects. The IT governance
and standards must be dynamic and
evolving based upon the project experi-
ences.

P10: The response of the software ven-
dor to the business organizational dy-
namics will impact the degree to which

http://jisar.org/1/3/

the business requirements and objec-
tives will be satisfied.

Business Process ™
Lignment
Evaluate M

Hignmert

Project
Remedistion
Reduired

System
Cesign &
Function

Project
Femediation
Reguired

Project
Remediation

Reduired

. Praject
Alignment Remedigtion

Evaluate P10
Reduired

Evaluste P
Alignment
!

Orgarizational
Dynamics

Respansivene: Evaluate P&
Adaptabiity of Hignmert
Vendar

Business Goals
& Objectives

Project
Remedisfion
Reguired

| Evalate P§
Alignment

Business Goals
& Ohjectives

Project
Remedistion
Regired

Evaluste P13
Alignmert

Projed Sutcess
Uriteria

Figure 6: Conceptual Solution Imple-
mentation for Business Domain

P11: The degree of responsiveness and
flexibility of the software vendor to ac-
cept changes recommended by the IT
standards committee will result in up-
dated status and re-evaluation of the
software vendor rankings by the IT
standard group.

P12: Project success is contingent upon
satisfying the Business Goals and Objec-
tives.

P13: Project success is contingent on
satisfying the IT Standards and govern-
ance policies set at the corporate level.
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6.1 Case #1 - Manufacturing Quality
Desktop Application

Major factors contributed to the failure of the
Desktop PFMEA project including the change
of scope from a desktop-based solution to a
centralized web hosted server. The soft-
ware vendor’s lack of system administration
expertise resulted in the server having to be
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reloaded numerous times as a result of
software locking up. The overall failure to
comply to corporate standards for the com-
puter architecture requirements of utilizing a
CITRIX™ server was an additional contribut-
ing factor to this project failure.

Additional factors included complexity of the
software, based upon the fact that the user
interface was not acceptable to the casual
plant user, and there was an overall lack of
a good implementation methodology. The
training and user support from the software
vendor were not acceptable. A summary of
the evaluation for the desktop PFMEA COTS
application is shown in the Kiviat diagram in
Figure 8.

F10

Pg § P3

Figure 8: Desktop PFMEA
Conceptual Solution Assessment

6.2 Case #2 - Manufacturing Quality
WEB Based Application

The PFMEA COTS project was an overall suc-
cessful project. The project was started and
successfully deployed within 18 months.
Factors which contributed to the success of
this project are:

e Compliance to IT standards for software
project management. The system deliv-
ery project management company stan-
dards were instrumental is providing a
structured methodology for the system
delivery project management process.

e Understanding of Business Requirements
and the End User Requirements was
very thorough.

e Ability of the software vendor to satisfy
corporate IT standards for hardware and
operating system infrastructure. The
software vendor was willing to support
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the migration of their application to the
BEA Web Server technology mandated
by Corporate IT standards.

e Ability of software vendor to satisfy cor-
porate IT standards for software tech-
nology. The software vendor was willing
to provide equivalent functionality utiliz-
ing Oracle, a company standard for da-
tabases.

e Ability of the software vendor to satisfy
new business requirements for enter-
prise wide reporting were not part of the
base software application. Development
was completed in approximately nine
months and Powertrain was used as the
pilot site. The new functionality was
viewed as a major enhancement to the
overall reporting module, which provided
a competitive advantage to the software
vendor.

A summary of the evaluation for the FMEA
COTS web based application is shown in the
Kiviat diagram in Figure 9.

P12 F'13 F'1

P3

Figure 9: PFMEA
Conceptual Solution Assessment

6.3 Case #3 - CAD Data Manage-
ment

The AutoCAD Data Management project was
an overall very unsuccessful project. The
project was started and was not able to be
deployed after six years of dedicated effort.
Factors which contributed to this project
failure are:

e Resistance to change Organizational Dy-
namics: Lack of management direction
and support to encourage and foster an
organizational climate which would be
acceptable to changes in the business
practices.

© 2008 EDSIG

http://jisar.org/1/3/

e Lack of software vendor support since
the product direction and marketing
plans for Team Center did not support
AutoCAD™,

e Business processes which were not con-
sistent and not supported by the design
architecture of Team Center.

e Lack of management support to request
changes of the IT standards committee
to have the Meridian™ product added.

A summary of the evaluation for the CAD
Data Management COTS application is
shown in the Kiviat diagram in Figure 10.

P12 P13  P1

Figure 10: CAD
Conceptual Solution Assessment

6.4 Case #4 - Advanced Invoice
Management System

The AIMS project was an overall successful
project. The project was started and suc-
cessfully deployed within 12 months.

Factors which contributed to the success of
this project:

Executive sponsorship and leadership to
influence both the legal suppliers and
vendors submitting the invoices and the
business user community.

The willing of the business user commu-
nity to participate on the project, identify
their requirements, work with the soft-
ware vendor to develop training materi-
als, and the testing process.

Compliance to IT standards for software
project management. Understanding of
Business Requirements and the End User
Requirements was very thorough. The
software vendor was very willing to de-
velop custom guide rules for invoice vali-
dation and data migration scripts.
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Ability of the project management staff to
obtain the Microsoft SQL server deviation
approval from corporate IT standards for
hardware and operating system infra-
structure.

A summary of the evaluation for the AIMS E-
commerce COTS application is shown in the
Kiviat diagram in Figure 11.

P12 P13 F1

P3

Figure 11: AIMS
Conceptual Solution Assessment

7. CONCLUSIONS AND
RECOMMENDATIONS

This research project has been an attempt to
predict and improve the future of COTS ap-
plication project management by implement-
ing the conceptual solution produced by this
research. This research effort yielded a
systematic and holistic approach to project
management by providing an optimized con-
ceptual solution and some diagnostic tools
for estimating and improving the likelihood
of project success or failure. Due to the
high failure rate of IT projects in recent
years, the commercial benefits of this re-
search effort can best be appreciated by ex-
amining recent trends in the IT and software
engineering fields.

Despite the broad body of knowledge for
project management, there are a number of
diverse critical success factors beyond those
of the “iron triangle” that can impact the
project outcome. The project estimation
process, requirements tracking, resource
allocation, and project budget and schedule
must not be planned only once. Rather, they
should be constantly adjusted and updated
to respond to project dynamics. These pro-
ject activities must be reviewed, refined and
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modified by all appropriate stakeholders as
part of the continual process of project
monitoring and control. The ongoing review
and refinement of project planning activities
with all project participants could eliminate
potential conflicts and ensure stakeholders
participation and agreement.

The traditional project management tech-
niques of cost, schedule, resources, and
scope must be expanded to include business
process alignment, IT governance flexibility,
and organizational dynamics. The human
relation factors of project team dynamics
including interpersonal skills, conflict resolu-
tion, project team autonomy, and the goal
orientation and motivation of project team
members all contribute to the critical suc-
cess factors of project management. Project
managers must recognize the relationship of
the project and proposed system to the
whole organization, and possess skills in or-
ganizational politics.

Companies who understand and leverage
the business IT partnership are leveraging IT
as a business strategy enabler. IT align-
ment planning must take a strategic view
across the corporation and adequately allo-
cate IT resources to meet the corporate
business objectives. The effective IT align-
ment process could anticipate future IT re-
quirements of the company, and ensure that
adequate IT capabilities and functionality
exist to meet the challenges of the competi-
tors, customers, government legislature, and
other external factors.

7.1 Conclusion

This research effort has culminated in the
development of a conceptual solution, which
serves as a diagnostic tool to predict those
projects that are likely to become challenged
and require immediate attention and poten-
tial project remediation. It is envisioned by
the researcher that the application of the
conceptual solution, which addresses new
critical success factors and alignment areas
for the management of COTS application
projects, could improve the likelihood of pro-
ject success rates.

The research findings discussed here clearly
indicate that applying the conceptual solu-
tion to the four case studies yields a signifi-
cant business benefit in understanding those
factors that contributed to the success or
failure of each case study. The researcher
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has concluded that the systematic and holis-
tic approach to the project management of
COTS applications using the conceptual solu-
tion provides a useful diagnostic tool and
beneficial project management method for
estimating the likelihood of project success
or failure.

In conclusion, the adoption of a systematic
and holistic approach to COTS IT projects
improves the potential for the successful
implementation of COTS solutions.

7.2 Opportunities for Future Re-
search

This research was based on the project
management experiences of the researcher
and included four case studies from a large
automotive firm. Limiting the research to
the experience of one project manager
clearly presents a limitation. Additional case
studies from other industries and a wider
representation of COTS applications project
activities should be analyzed to further vali-
date the conceptual solution and potentially
modify it with the addition of newly identi-
fied critical success factors.

Additional research should be performed for
different industry sectors and various organ-
izational sizes. Organizations, which are
small to midsize companies were not in-
cluded in this research effort. Hence the
need to include various size organizations in
future research. Additionally there is a need
to identify if the scope of the company op-
erations being a global industry versus a
small sized national company has any im-
pact on the research findings.

The case studies analyzed by this research
were representative an organization that had
a very well structured project management
office (PMO) and thoroughly documented
project management deliverables and meth-
ods. An additional limitation of this research
is that is did not consider what impact dif-
ferent types of project management offices
have on the conceptual solution and the like-
lihood of project success. The difference in
project management practices across differ-
ent industries and organizations was not
fully explored or evaluated by this research
effort. Project management practices and
organizational differences in enforcing pro-
ject management office procedures, meth-
ods and practices could be investigated fur-
ther as part of additional research activities.
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7.3 Recommendations

Most organizations face significant pressures
in attempting to grow the business and im-
prove visibility. Progressively, they are turn-
ing to technology to help drive profitable
growth. The traditional approach to project
management, which was focused on the per-
formance measures of the “iron triangle”,
has not served as an effective mechanism
for improving project management success
rates. “The problem for most organizations
is that there is a fundamental disconnect
between corporate strategy and day-to-day
activities” (Business Credit, 2005).

The key to improving project performance
management lies in the alignment of project
performance to business strategy and proc-
esses. These two factors are essentially
intertwined and should not be separated.
The development of the conceptual solution
presented in Section 6.0 provided a system-
atic and holistic approach for project man-
agement, which addresses the alignment of
the IT COTS project to the business strategy
and the organizational dynamics.

This research strongly recommends imple-
menting the proposed conceptual solution to
future projects. Furthermore, this research
recommends that future project activities
leverage this research activity in industry
with the expectation of improving overall
project success rates for the future. Im-
provement to project management perform-
ance should enable companies to success-
fully execute their strategy, and leverage IT
investments to drive business growth.
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