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Abstract

For many enterprises, sustainable success is
closely linked to information systems (IS) and
information technologies (IT). Despite signifi-
cant efforts to improve software project suc-
cess, many still fail. Current literature indicates
that most of the software project problems
are related to management, organizational,
human, and cultural issues—not technical
problems. This paper presents results of a
survey of 36 software owners/sponsors, con-
tractors/suppliers, and consultants on 12 pro-
jects. The empirical results address answers
to questions related to success, performance
metrics, and project business drivers. A lack
of alignment on these critical issues emerge
consistently by phase as well as across

the entire project. The results of this study
also are compared with others that span
seven additional industry sectors. As a result,
the authors have developed an approach that
links project critical success factors (CSFs) to
corporate strategy, and project metrics to the
CSFs. An important finding of this study is the
critical need to identify and manage realistic
expectations of the stakeholders to achieve
perceived project success.
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I nformation systems (IS} and information technologies (IT) are the fastest growing
industries in developed countries. Huge amounts of money continue to be invest-
ed in these industries (Abdel-Hamid & Madnick, 1990). Due to pressure of time-to-
market, there is a corresponding pressure to increase productivity. To maintain
a competitive edge in today's fast-changing world, an organization’s success
depends on effectively developing and adopting IS. Literature has discussed concern
for problems related to IT/IS development and implementation.

According to Zells (1994) and other studies, approximately 85% of software pro-
jects undertaken in Europe and North America are at level one of the Software
Engineering Institute’s capability maturity model (CMM). Level one is the lowest
level of CMM. The challenges at level one are to have project planning, project man-
agement, configuration management, and software quality assurance in place—and
have them working effectively. To improve project delivery performance, a number of
organizations are adopting project management approaches and setting up project
management offices {Barnes, 1991; Butterfield & Edwards, 1994; King, 1995; Munns
& Bjeirmi, 1996; Raz, 1993; Redmond, 1991).

Current literature on software projects shows that most of the software problems
are of a management, organizational or behavioral nature, not technical {Johnston,
1995; Martin, 1994; Whitten, 1995).

A survey of high-tech firms showed that if project management improved, time and
cost could be reduced by more than 25% and profits would increase by more than 5%
(Fisher, 1991). This has since been validated by use of Stratigically Managed Aligned
Regenerative Transitional (SMART) project management, based on internal bench-
marking by the companies involved in the field trials.

Objectives of the Study

In this paper, the authors report findings on current project management practices in
the IT/IS industries. The purpose of the study was to find out what practices are
important to IT/IS industries in successfully accomplishing their projects. Do they
use proven project management practices? Whatever the IT/IS industries regard as
important for the success of their projects, do they measure it? What are the project
drivers? Are these three important elements aligned with each other? The authors
investigated these questions not only for various phases of a project, but also from
the perspective of three major stakeholders. These stakeholders include an owner or
sponsor, a major contractor or supplier, and a consultant for the same project.

Project Management Journal 5

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



In the next section, the authors review the current literature,
summarizing major problems of IT/IS projects. In the fourth
section, the authors discuss their research methodology. This is
followed by a discussion of the results of the study and a sum-
mary of the findings. Finally, the authors propose an approach
for managing projects based on the SMART framework and
implemented on a number of software and other projects with
markedly improved results, followed by conclusions. The
authors hope that this study will help project managers in
understanding the state of the art of project management in
the software industry and how it might be improved.

Literature Survey

The horror stories about delay, cost overrun, and abandon-
ment of software projects are widely reported in the literature
(Bailey, 1996; Gibbs, 1994; Lucas, 1995; Martin, 1994; Ward,
1994). In other industries, causes of project failures are inves-
tigated and reports written, but in the computer industry their
causes are covered up or ignored. As a result, the [T/IS industry
keeps making the same mistakes over and over again
(Johnston, 1995).

There are differences in the opinions of experts as to
whether software project management is similar or different to
project management in other industries. The authors believe
that the principles are the same across industries, but the ter-
minology and some applications are specific to each industry
and sometimes to each company or physical location. But
many believe that software management is very different
(Otto, Dhillon, & Watkins, 1993; Raybould, 1996; Roetzheim,
1993; Samuels, 1996). However, in Duncan’s (1991) view,
software projects are not different from other projects. In the
authors’ opinion there are both differences and commonalties
in all types of projects, let alone software projects. Any two pro-
jects from one industry sector can be unique, and we can ben-
efit from other industries” experiences.

In summary, the most commonly reported causes of soft-
ware project failure are as follows (based on a content analysis
of the cited literature):
®»  Misunderstood requirements (business, technical, and social)
(King, 1995; Lane, Palko, & Cronan, 1994; Lavence, 1996);

a Optimistic schedules and budgets (Martin, 1994);

®m Inadequate risk assessment and management
(Johnston, 1995);

m Inconsistent standards and lack of training in project man-
agement (Jones, 1994; O'Conner & Reinsborough, 1992;
Phan, Vogel, & Nunamaker, 1995);

® Management of resources (people more than hardware and
technology) (Johnston, 1995; Martin, 1994; Ward, 1994);

m Unclear charter for a project (Lavence, 1996);

m Lack of communication (Demery, 1995; Gioia, 1996;
Hartman, 2000; Walsh & Kanter, 1988).

The authors of this paper believe that these are symptoms of
the disease and not the root causes of the disease.

Main Reasons for Failures of IT/IS Projects

and review the importance of metrics. The CSFs are the ele-
ments that make a project a success. These include trust,
effective communication, top management support, etc. Key
result areas (KRAs) are specific results that are needed to
deliver a successful project. CSF methodology has been
highly successful in identifying KRAs crucial for the success
of a project (Atkinson, 1999; Baccarini, 1999; Belassi &
Tukel, 1996; Byers & Blume, 1994; Clarke, 1999; Cooke-
Davies, 2002; Fisher & L'Abbe, 1994; Forsberg & Mooz,
1996; Fowler & Walsh, 1999; Johnston, 1995; Levene,
Bentley, & Jarvis, 1995; Lim & Mohamed, 1999; Martin,
1982; Pinto & Kharbanda, 1995; Raz, 1993; Shank,
Boynton, & Zmud, 1985; Tan, 1996; Wateridge, 1999;
Whitten, 1995; Zahedi, 1987; Zells, 1991).

With changing business conditions, half-century-old
project performance metrics are no longer effective for the
monitoring and control of today’s projects. Proper mea-
surement tools and metrics are necessary for effective con-
trol of projects (Hartman & Jearges, 1996; Kiernan, 1995;
Simmons, 1992; Thamhain, 1994).

Based on both consulting and earlier research, the
authors found that the main reasons for most of these
problems are:

& Major stakeholders generally do not have a clear idea of
project success or have differing views of what success
constitutes. If a clear vision exists, it is not effectively com-
municated or the project team does not understand it.
This leads to scope creep, inappropriate measurement,
churn in developments, specification changes, delays, and
other issues;

# Generally there is a problem in identifying KRAs and
CSFs and linking them to the stakeholders’ business strate-
gy. This leads to lack of support by senior management;

# The project team and major stakeholders are not very
clear on what the performance and control metrics should
be. Normally the focus is on time, cost, performance, and
quality. But this focus is not consistent between stakehold-
ers or over time. Some have recognized the importance of
customer and end-user satisfaction;

# Project control and performance metrics are not linked
to KRAs and CSFs. This means we measure the wrong
things and distract the team from what is important to suc-
cess. It looks like inadequate or ineffective project control;
# Generally, there is very little or sometimes no alignment
among major stakeholders on success criteria, KRAs, CSFs,
performance metrics, project drivers, and on the dynamics
of change for these elements over the project life cycle. This
leads to inappropriate decision-making and inconsistency
in management style and focus.

Current literature also supports these views, albeit piece-
meal in many cases, as the focus of many papers is on spe-
cific aspects. A number of researchers have commented on
the lack of project success criteria and on a lack of proper
project metrics (Adams, Sarkis, & Liles, 1995, Demery,
1995; Ingram, 1994; Jiang, Klein, & Balloun, 1996;

Before looking into the main causes of project failures in the Johnston, 1995; Peters, 1996, Pinto & Slevin, 1988;
IT/IS industry, we must define critical success factors (CSFs) Raybould, 1996; Stevens, 1991; Turner, McLaughlin,
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Thomas, & Hastings, 1994; Wateridge, 1995). Hartman and
Ashrafi (1996) reported an overview on CSFs, project drivers,
and metrics of various industries. Some of the results of the
current study were reported in Hartman and Ashrafi (1998).

As a first step to collecting empirical evidence to test the
hypotheses, the authors decided to collect data on the cur-
rent state of affairs for these aspects of project manage-
ment. This included but was not limited to:

m Were the criteria for success clearly defined at the begin-
ning of the project? Were KRAs and CSFs identified?

@ Was there any alignment between major stakeholders
on these CFSs?

m What project metrics were used for monitoring project
performance during various phases of the project?

m Was there an alignment of major stakeholders on what
these metrics should be?

® Were these metrics linked to KRAs and CSFs?

m Were the project priorities set at the beginning of the
project? Did the priorities change during various phases of
the project life cycle?

= Were the KRAs, CSFs, metrics, and project priorities con-
sistent with each other?

m Were the CSFs, metrics, and project priorities changed
during various phases of the project?

m Was there any alignment between major stakeholders
on the dynamics of such change across the various phases
of the project?

The first of these aspects is to identify what KRAs would
be crucial to the successful accomplishment of the project.
This allows the project team to keep a focus on them and
not get led astray by the everyday fire fighting on project
management problems. The second aspect is to link these
KRAs and CSFs to corporate strategy and to get buy-in
of all the major stakeholders. This linkage validates the pro-
ject and helps senior management see its relevance and,
thus, provide appropriate support to the project.
The third aspect is to monitor, control, and measure those
elements regarded as critical for project success. In other
words, once we know what is important for success, project
elements that contribute to this success are the ones
we should be measuring to monitor performance during
implementation. The fourth aspect is to identify project
business drivers. This helps make project priorities very
clear to everyone. The fifth aspect is to align all major stake-
holders and the project team on KRAs, CSFs, project
drivers, and metrics. Finally, it is important to have

an understanding of the dynamics of these elements over
various phases of the project.

The authors strongly believe that if project success crite-
ria are defined at the beginning of a project, KRAs are iden-
tified and related to corporate strategy through a clear pro-
ject mission, metrics are linked to these KRAs, project pri-
orities are made clear, and buy-in is obtained by all major
project stakeholders on all these aspects, most of the prob-
lems reported in the literature could be avoided. As a
result, efficiency and success of projects could be signifi-
cantly improved.

September 2002

Research Methodology

The authors developed a survey instrument to collect data on
all the stated aspects of project management. The survey was
divided into five sections. The first section collected project-
related and demographic information such as industry sector,
experience of project manager, project value, duration, loca-
tion, completion date, purpose of the project, role of the
respondent, etc. The second section provided a list of 33 items
identified by the authors as potential CSFs. These CSFs were
synthesized from the extensive literature on this subject. The
respondents were asked to rate these factors in terms of their
importance on a scale of 0 to 5 on each of the four project
phases (5 = very important; 1 = not important; 0 = not applic-
able). These four phases were definition, planning, execution,
and termination.

The third section of the survey dealt with project met-
rics. A list of 20 different project metrics were provided to
the respondents and they were asked to rank the impor-
tance of these metrics on the scale of 0 to 5 over the four
phases of a project. These metrics were drawn from
standard project management texts and were guided by the
Project Management Institute’s A Guide to the Project
Management Body of Knowledge (PMBOK® Guide) (PMI
Standards Committee, 2000). In the fourth section, a list
of six project priorities was given and the respondents were
asked to rank the importance of these project drivers at
each of the four phases. Last, several open-ended questions
were asked. Was this project successful? If so, on what
basis? Other relevant information the respondent wanted
to add was recorded here.

Data was collected on 12 projects in Canada through
personal interviews of 36 project owners/sponsors, con-
tractors/suppliers, and consultants—three people per pro-
ject. This was part of a much larger study spanning eight
industry sectors and more than 100 projects. A brief sum-
mary of projects is included in Appendix A.

First, an owner/sponsor of a suitable project was con-
tacted and interviewed. With permission of the
owner/sponsor, a major contractor or a supplier and a con-
sultant to the same project were identified and inter-
viewed. The respondents were asked to reply in the context
of actual project management practices and not in terms of
company policy or their personal opinions or preferences.
The sample used in the study was small and based in
Calgary, Alberta, Canada. However, based on correlation
with other findings and observations from the literature,
the authors believe these results have broad application.

Results of Survey Analysis

One of the main goals of this study was to identify KRAs and
CSFs and to find out if project metrics were linked to these
KRAs and CSFs. The authors also wanted to establish project
priorities during various phases of the project life cycle. In
addition to these, the authors wanted to answer several ques-
tions including:

& Is there a change in the CSFs, metrics, and priorities over the
life of the project?
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Figure 1. Project Success Factors by Phases

& How consistent are the three major stakeholders (owner,
contractor, and consultant) in their perceptions of CSFs, met-
rics, and project priorities?

# Are the perceived CSFs consistent with the metrics used and
the project priorities identified by these stakeholders?

An average of all scores of the responses in the appropriate
survey groups was calculated. The most important characteristics
then were defined as those that had the highest average score:

» CSFs by Phases. Figure 1 shows the 10 most important
CSFs over the four phases of projects;

m CSFs by Stakeholders. The 10 most important CSFs by
stakeholders group are shown in Figure 2;

s Project Metrics by Phases. Figure 3 shows the 10 most
important project metrics for four phases of the projects inves-
tigated;

m Project Metrics by Stakeholders. The most important pro-
ject metrics according to each of the stakeholders are shown in
Figure 4;

@ Project Priority Ranking by Phase. Figure 5 shows project
priority ranking during four phases of the projects studied;

® Project Priority Ranking by Stakeholders. Figure 6 shows
the most important project priority rankings by stakeholders.

From the results, it was concluded that the value of metrics as
a predictive tool was not fully exploited by the project teams. It
may have been possible to place more importance on key met-
rics earlier on in the project. This could have been done to ensure

Project Management Journal

that things did not get out of hand by the time the execution
stage rolled around because, at that point, the project has enough
momentum that it becomes quite difficult to get it back on track.

Table 1 shows the most important overall CSFs and project
metrics as identified by all the three stakeholder groups over
four project phases. The respondents showed inconsistencies
between what they identified as the project success factors and
what were used as project metrics. It was observed that in some
cases that respondents in the same project agreed on the
importance of certain CSFs, but they did not agree on how the
CSFs were measured. In other cases, respondents agreed on the
importance of these factors, but they indicated that they did
not have a metric established for measuring them.

It also was observed that project owners, contractors, and
consultants do not have a clear understanding of the methods
that are used on their projects to measure how well project
goals are met. Although there is some agreement as to which
factors are important to the success of the project, there also
should be agreement on how to measure success. If project
metrics are not clearly understood, it is difficult to determine
the level of success of the project. Each individual involved in
the project may have a different opinion as to how successful
the project is, depending on his or her own measurement.
Another important point is that success factors considered to
be important to a project should be measured in some
way during execution to determine ahead of time whether
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performance objectives will be met. If the project stakeholders
and the team do not formally measure the factors that they
deem to be most important, they cannot hope to predict
its success and take corrective action as required. The project
stakeholders and the team may be spending their time on mea-
suring less important factors that will lead it to an incorrect
ongoing measurement of whether or not the project is a success.

Summary of Findings

Based on the results, the authors found:

m The ratings for a particular project success factor did not
change very significantly between different phases;

m Throughout all project phases, there was general agreement
among survey participants that a project mission, consultation
with the project owner, good communication, and the avail-
ability of resotirces are important factors for project success;

m Participants on each project agreed on certain project suc-
cess factors, but they tended to either disagree on how the suc-
cess factor should be measured, or they did not attempt to
measure the success factor at all;

m Project metrics were not fully utilized as a predictive tool
but rather as a measure of how well the project performed to
that point in time. This often is too late to allow effective cor-
rective action;

m The owners of the projects agreed unanimously that it is very
important for the project to meet the needs of the end user;

10 Project Management Journal

# Responsibility breakdown structures, work breakdown
structures, and CSFs were not well utilized;

® The owners did not have control, monitoring or feedback
systems independent of those used by the contractors and/or
consultants;

& Time taken to align stakeholders on what is important to
the project probably would help improve communication,
reduce rework, and enhance the possibility of success;

® The alignment of project metrics with project success factors
and priorities appears to be an opportunity for improvement
in the software industry.

Recommendations

It is widely accepted that there is room for improvement in the
delivery of software projects including new software develop-
ment, upgrades, or implementation. Many of the specific stud-
ies in this area suggest either what the problems may be or what
needs to be in place for success. While this is useful informa-
tion, it does not help the practitioner with the question: “How
do 1 achieve greater success?” This study set out to link the
symptoms for success or failure with what constructive action
may be needed to achieve such success. These recommenda-
tions, which have been tested on live projects to validate them,
make that critical link. Based on internal benchmarks in the test
companies, savings in time and cost of between 10% and 30%
were matched by improved quality and end-user acceptance.
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Rank order Critical success factors

Project metrics

1 Owner is informed of the project status and
his/her approval is obtained at each stage

Project completed on time or ahead
of schedule

2 Owner is consulted at all stages of develop-
ment and implementation

Milestones are identified and met

3 Proper communication channels are estab-

lished at appropriate levels in the project team

Deliverables are identified

4 The project has a clearly defined mission The scope of the project is clearly
defined and quantified

5] Top management is willing to provide the Activities and logical sequences
necessary resources (money, expertise, are determined and scheduled (CPM)
equipment)

6 The project achieves its stated business Project completion is precisely defined
purpose

i A detailed project plan (including time The project is completed within

schedules, and milestones) with a detailed
budget in place

a predetermined budget

8 The appropriate technology and expertise
are available

Resource requirements are identified
and supplied as needed

9 Project changes are managed through
a formal process

Responsibilities are assigned

10 The project is completed with minimal

and mutually agreed scope changes

A specific new technology is adopted and
accepted by end users

Table 1. Overall 10 Most Important Critical Success Factors and Metrics

The recommendations that follow represent the four most
significant elements identified and tested in this study:
= Link your project to corporate business strategy;
= Align major stakeholders on key issues;
m Simplify project controls and metrics;
s Make sure effective communication and expectation
management is maintained throughout the project life.
Greater detail on how these aspects are implemented can be
found in Hartman (2000).

Conclusions

Although the projects surveyed were rated as successes, some
projects lacked defined goals or defined metrics to measure this
success. If the owner, contractor, and consultant on a project all
have different ideas of what success is and how success will be
measured, it is unlikely that everyone (or possibly anyone) will
be satisfied when the project is completed. There are many tools
that can be utilized to ensure a successful project. For the

12
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software industry, it may just be a matter of learning what tools
are available and how 1o use them properly to raise the number
of successful software projects to an acceptable level.

The authors hope that this study will help in:

# Considering a holistic approach for the project;

# Understanding what is important for success;

® Understanding the dynamics of project drivers and priori-
ties and that these may shift over time;

# Getting and maintaining alignment of major stakeholders
including the immediate project team on all important strate-
gic and tactical issues;

» Realizing better planning and more effective control;

® Accomplishing a successful project with satisfied stake-
holders, project teams, and customers.

Some general guidelines for how this may be achieved
have been offered. The suggested approaches to achieving
project success have been tested on live projects with consis-
tently successful outcomes.
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Appendix 1. Project Details

Data on 12 software projects was collected. A brief description of the projects follows for the interest of the readers of this paper.

Project Value Duration
Facilities information and reporting management system $1 million 15 months
Data transmission security system $4 million Two years
Network management software $4 million One year
Financial systems $14 million Two years
Software project for a major defense project Not reported Two years
Photo and driver’s license information system $2 million One year

Flip-Chip implementation

Not reported

Not reported

Business process control system

Not reported

Not reported

Implementation of a new corporate reserve database

$6.5 million

One year

Development of a new version of software

$1.5 million

One year

Accounting system implementation

$0.5 million

Three months

Design and implementation of a software system to
manage customer contract information

$1.2 million

Two years
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