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Abstract. The implementation of Enterprise Resource Planning (ERP)
systems is famous for mismanagement, unfulfilled expectations, and even
outright failure. While some organizations undertaking this effort manage
to report on-time schedules, intact budgets, and systems capable of
providing measurable value to the organization, this is the exception rather
than the rule. The objective of this research project is to focus on
organizational reliability. This paper will delineate a proposed research
design that will enable one to quantify the impact of organizational factors
on ERP projects. Those factors will be classified in five broad categories:
risk factors, expectations, resources, organizational competence, and
consequences. The benefit of this research will be threefold: 1) to assess
organizational readiness for undertaking an ERP project, 2) to identify areas
of weakness within an organization, and 3) to predict with confidence the
outcome of the ERP project in terms of common project metrics (budget,
schedule, system capability, etc.). In practice, this would enable ERP
project managers to possess a comprehensive understanding of project
vulnerability and allow them to strengthen areas of weakness prior to
project implementation.

1 Introduction

The worst kept secret in IS might be that management of complex systems such as
ERP systems possesses enormous potential for mismanagement, unfulfilled
expectations, and outright failure.
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While some organizations manage to report on-time schedules, intact budgets,
and systems capable of providing measurable value to the organization, those that
fall woefully short are much more prevalent. Researchers [1] have identified many
real world examples of ERP projects that have experienced difficulty. Those
difficulties can cause significant problems for the companies that depend on them.

This research project will focus on organizational reliability. Sullivan and
Beach’s [2] model of how High Reliability Organizations (HROs) manage complex
systems, provides a novel method of representing the dynamics of managing
complex systems, sometimes in hazardous environments. Factors that impact these
projects can be categorized into five broad categories: risk factors, expectations,
resources, organizational competence, and consequences. Using HROs as an
example of a consistently effective management environment, and overlaying critical
success factors for ERP implementations found in the literature, a representation of
an effective ERP implementation is proposed. Conversely, it is expected that this
same method can be applied to represent ineffective ERP implementation.

The objective of this paper is to outline a proposed research design that will lead
to the ability to quantify the impact of organizational factors on ERP projects.
Ultimately, an analysis of a significant volume of statistical data regarding the
outcomes of ERP projects and the impact of particular factors on project
performance will be required.

The benefits of this research for practitioners will be the ability to assess
organizational readiness for undertaking an ERP project, identify areas of weakness,
and predict with a degree of confidence the outcome of the project in terms of
common project metrics such as budget, schedule, and system capability. This
would enable ERP project managers to better understand project vulnerability and
strengthen areas of weakness prior to project implementation.

2 ERP Systems and Outcomes

ERP systems are comprehensive packages of software solutions that integrate all
business processes and organizational functions to define a holistic view of the
business from a single information architecture [3]. These systems are comprised of
customizable, standard application software modules that integrate business
solutions for core business processes and administrative functions [4].

Further, they provide comprehensive integrated business functionality using a
state-of-the-art IT infrastructure [5] that can improve the information flow within
organizations significantly [6]. In addition, they also provide the capability to
improve core business practices, such as human resources, manufacturing,
marketing, and finance. This is accomplished by standardizing business functions
based on best business practices [7, 8]

ERP implementations require skillful management. In summarizing the
recommendations of other researchers as to how ERP implementations should be
managed, a list of critical success factors has been compiled. Table 1 reflects the
general categories of those factors and the authors who provided the findings.
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Included in the table are critical success factors identified by SAP [9], a vendor of
ERP systems.

Table 1. Critical Success Factors for ERP Implementations by Author
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Despite the recommendations of how ERP projects should be managed, failure
among ERP implementations has been widely documented [7, 15, 16, and 11].
Langenwalter [17] reported that ERP implementation failures range from 40 percent
to over 60 percent, while Ptak [18] suggests that ERP systems that failed to provide
the expected Return on Investment (ROI) are as high as 60-90 percent. These
statistics are comparable to the Standish Group’s [19] findings where they reported
that as much as 83 percent of all IS/IT projects encounter some significant difficulty
or failure. Clearly, success rates for ERP outcomes are consistent with historical
patterns of IS/IT project performance. Thus, while not all ERP implementations are
failures, the problem is still chronic.

The impact of an ERP implementation failure can be significant, since the cost of
these systems is often in the hundreds of millions of dollars. In extreme cases, it can
even threaten the financial viability of the organization.

3 Characteristics of HROs

The above withstanding, Roberts and Bea [20] suggest that some organizations have
been very successful in their implementation of complex systems (e.g., those
controlling nuclear power stations and chemical processes.). These organizations,
by the very nature of what they do require a high degree of reliability from their
systems, procedures, and people.

HROs operate in an environment where the tolerances for error are extremely
slim. Roberts [21] identifies what it means to be a HRO by posing the question,
"How often could this organization have failed with dramatic consequences?" If
failure could have occurred many thousands of times, the organization is highly
reliable. Another characteristic of HROs is that, "performance reliability rivals
productivity as a dominant goal" [21].
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Sullivan and Beach [2] suggest that it is the ability to balance capability and risk
in the face of high consequence that separate HROs from traditionally less critical
organizations. The Sullivan-Beach Model (Figure 1) provides an illustration of the
dynamics of managing complex systems in HROs using a scale to represent the
weight of risk and the required weight of capability to counteract that risk.

Failure occurs when risk, comprised of expectations and risk factors, outweighs
an organization’s capability, comprised of resources and organizational competence.
In such cases the scale tips out of balance, and consequences follow.

Bilateral relationships in this model exist between expectations and
consequences, as well as expectations and resources. Additionally, a one-way
relationship between consequences and organizational competence exists.
Expectations and consequences are related in that the consequences for failure are
consistent with the degree of missed expectations. For example, a delay in
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Fig. 1. Conceptual Model for How HROs Manage
Complex Systems

launching the space shuttle by one day violates an expectation that the shuttle
program stay on schedule. However, the consequences of failing to meet this
expectation are minor. Higher order expectations include returning the shuttle and
its crew safely to earth. Failing to meet those expectations involves severe
consequences [2].

The relationship between expectations and resources is demonstrated when
stakeholders (government agencies, for example) provide resources to a project.
Certain expectations, or a return on investment, accompany those resource
commitments. Conversely, if resources are withdrawn, project managers will insist
that stakeholders lower their expectations, or failure will result. Similarly, if
expectations increase, managers will demand additional resources [2].

Finally, the one-way relationship between consequences and organizational
competence is best described as organizational learning. When HROs fail, an
investigation follows, and what is learned contributes to changes in policies and
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procedures that increase organizational competence so that a particular type of
failure does not occur again [2].

4 Commonalities between HROs and ERP Systems

ERP systems have become the norm for medium to large companies. Thus, there is
areal need to improve the likelihood of ERP implementation success. Based on the
Sullivan-Beach Model, HROs share considerable commonality with ERP
implementations:

complex, highly integrated, systems,

significant resource investment,

high expectations for success,

risk factors that threaten success,

significant consequences for failure (i.e., punitive, financial, etc.),

ERP and HRO systems have similar factors that influence their success. System
complexity, resource commitments, high expectations, and risk all interrelate in the
environment of these systems.

S Research Design

The environment of IS project management is complex, with a broad range of
interacting variables. The proliferation of ERP systems requires a study into the
factors that influence the success of these complex projects in order to both identify
areas for potential failure, and quantify their impact. This will provide a method of
evaluating organizational readiness and forecasting project performance in advance.
Obvious benefits to organizations include identifying weakness and risks that
threaten the success of the initiative, and mitigating them before they impact the
project.

From these observations, questions arise that will require further empirical study.
"Can a correlation between success factors and impact on project performance be
reliably quantified?"

"How can factors of organizational readiness for an ERP implementation be
quantified and used to predict project performance?"

Effectively studying a topic this complex will be difficult if only a single
measurement tool were to be used. This research design will propose using a
combination of methods that will approach the data from multiple perspectives, each
designed to provide a specific insight into the topic. This framework will
incorporate a combination, or triangulation, of qualitative and quantitative methods.

Researchers [22, 23] have consistently noted the benefits of triangulation.
Frankfort-Nachmias and Nachmias [24] define triangulation as the "use of more than
one form of data collection to test the same hypothesis within a unified research
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plan". The author further adds, "To minimize the degree of specificity of certain
methods to particular bodies of knowledge, a researcher can use two or more
methods of data collection to test hypotheses and measure variables; this is the
essence of triangulation" [24]. A summary of this research design is provided in
Table 2.

Table 2. Research Design Summary
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5.1 Literature Review

This research began with a review of published literature in order to establish
relevant issues and relationships that influence system development in general, as
well as that of HRO and ERP systems. This review supported the findings of
Sullivan and Beach [2] and the developmental model they posited. Consequently,
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we will use this model as a basis to proceed. This process establishes a theoretical
underpinning for the remainder of the research.

5.2  Qualitative Exploratory Phase

The interview process will provide a method of extracting the experiences and
observations of the participants involved in developing these systems. While
interviews provide limited breadth, they allow a high degree of depth and detail into
this area of research. This process will involve a small number of participants,
approximately twenty interviewees. Interview data will be processed in order to
identify the major issues that affect system development outcomes. The information
gleaned in this exploratory phase will form the basis of the instrument created in the
confirmatory phase.

5.3 Quantitative Confirmatory Phase

Once the major issues are identified, a survey instrument will provide a method of
validating the existence and influence of these issues over a larger population of
participants. A statistical analysis of responses will allow correlations to be drawn
between success factors and ERP project performance metrics.

5.4 Practical Application

The practical applications of this research are significant. The objective is to obtain
the ability to predict project performance in advance of the project so that
weaknesses can be identified and corrected before they impact the project. The
ability to make a correlation between factors that contribute to success and failure of
ERP projects with a quantifiable impact on project metrics will be valuable to ERP
vendors, consultants, and their clients. As the impact of these factors becomes
known, it is expected that an assessment of organizational readiness could provide
an estimate of budget and schedule overruns. It is hoped that the resulting
framework will enable an environment of trial without error.

The obvious benefit of having the capability to estimate project performance
before it begins is that corrections can be made to organizational weaknesses before
they impact the project. Further refinement of this knowledge over time can lead to
contributions in other areas of system development as well.

6 Development of a Practical Framework

6.1 Training

Organizations that seek to develop success-oriented professionals to participate in
ERP projects could emphasize the importance of effective project management using
examples from this research. Training programs provide an opportunity to instill not
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only effective management practices, but organizational philosophy and culture.
Organizations could understand how projects result in failure and what each factor
costs.

6.2 ERP System Managers

As a practical solution to improve the long history of failure with ERP systems,
managers might realize organizational benefits where in the past they experienced
difficulties. Project personnel could be held accountable for project performance,
since they would have advanced notice of risk factors and organizational weaknesses
in advance of the project. One lessen learned in HROs is that accountability tends to
drive higher levels of performance.

6.3 ERP Vendors and Consultants

By incorporating techniques developed in this research project, ERP vendors and
consultants will enhance their credibility with clients. As the findings from this
research are refined over time, it will reinforce the correlation between project
factors and the impact on project metrics.

7 Conclusions

ERP systems have a high potential for mismanagement, unfulfilled expectations, and
failure. While some organizations manage to get it right, many fall short.
Researchers have written much about success factors and techniques for improving
project outcomes, yet millions of dollars are lost to inefficiency and ineffectiveness
in managing ERP projects.

Using Sullivan and Beach’s [2] model representing the dynamics of how HROs
manage complex systems, the objective of this research project is ultimately to put a
price tag in misalignment with established success factors for ERP projects. To
accomplish this, interviews will be used to perform the exploratory data collection
and identify major themes in this area. Then, survey questionnaires will provide
quantitative data over a larger population. Statistical analysis will establish the
degree of correlation between project factors and project performance metrics.

The benefits of this research for practitioners will be the ability to assess
organizational readiness for undertaking an ERP project, identify areas of weakness,
and predict with a degree of confidence the outcome of the project in terms of
common project metrics such as budget, schedule, and system capability.

The industry benefits resulting from an effective framework for system
development based on the experiences of HROs would likely include:

¢ Understanding the origins of factors that lead to comprehensive system failure.
e Learning how theoretically harmless anomalies can develop into significant
threats.
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e Learning to proactively identify and correct adverse symptoms early in the
project rather than reacting to their future effects.

¢ Developing project management techniques that prevent the emergence of these
project threats.

e Understanding the effects of organizational culture on individuals' motivations
concerning his/her responsibilities to the organization.

With the proliferation of vastly complex ERP systems, organizations need to be
aware that failing to follow effective system development practices can result in
mortal financial injury for even the most affluent corporations. The ERP
development industry has strongly suggested that organizations be open to
modifying the way they do business in order to align themselves with industry best
practices.
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