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ABSTRACT
The study uses empirical data and quantitative analysis techniques to test
hypotheses derived from previous studies concerned with differences and similarities
between indicators related to the development, implementation, adoption, and use of
DSS and ERP systems used in the context of supply chain management in
organizations operating in Thailand. The indicators were associated with factors that
were organized in two categories dealing with User Characteristics and Perceptions
(UCP) and System Development and Organizational Issues (SDO). The factors, their
associated indicators, and the hypotheses examined in the study are derived from two
main areas of existing theory concerned with models of technology acceptance and
control theory. Each hypothesis was tested using data collected by questionnaire from
a sample of 108 Information Technology (IT) professionals and a sample of 73 non IT
professionals all of whom had relevant experience and expertise in relation to DSS
and ERP systems.
The findings of the study identified similarities and differences between DSS and
ERP systems as well as similarities and differences between the views of IT and non
IT professionals and these findings are expected to enhance theoretical and practical
understandings important for the successful implementation ofDSS and ERP systems.
From a theoretical perspective there appear to be significant differences between DSS
and ERP systems from the view point of both non IT and IT professionals which
means that stakeholders and especially project teams need to understand the
differences identified between these two types of systems as a prerequisite to planning
and conducting implementations. From a practical perspective project teams need to
understand that among the IT and non IT members of the team there are different
views about what is important in the implementation of either a DSS or an ERP
system. This is very important information for the project team leader but it is also
important for other team members and stakeholders in order to ensure clear
understandings and effective communication and cooperation among all those
associated with the project.
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CHAPTER 1: INTRODUCTION

The background to the study is presented first and includes an overall
description of the purpose of the study and introduces terminology and a general
description of the nature of Decision Support Systems (DSS), Enterprise Resource
Planning Systems (ERP), and their role in supply chain management (SCM). The
other sections of this chapter discuss: the motivation for the study; the research
questions addressed by the study; the expected outcomes of the study (i.e. the
theoretical and practical contributions of the study); the scope of the study; and the
relationship of the study to previous research. The chapter concludes with an outline
of the research.
1.1 Background to the Research Topic

This study focuses on the factors affecting the development, implementation,
adoption, and use of DSS and ERP systems designed to support SCM in organizations.
The study examines a set of 9 factors which have been identified in previous studies
and they are grouped into 2 categories consisting of: (a) those concerned with the
characteristics of users and their perceptions of these systems in use; and (b) those
concerned with system development methodological and organizational issues. Each
of the factors is further decomposed into indicators and the importance of each
indicator is determined for each type of system separately and examined for any
significant differences between the 2 types of systems. The outcomes of the study
were expected to have both theoretical and practical implications that enhanced
understanding

of the

important

issues

concerned

with

the

development,

implementation, adoption, and use of each of these types of systems separately as well
as the important similarities and differences between the 2 types of systems.
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ERP Systems traditionally collect, distribute, and manipulate large amounts of
operational data. They consist of programs that aim to provide single integrated
software to handle multiple corporate functions across the organization's supply or
value chain and including the management of finances, human resources,
manufacturing operations, materials management, sales, and distribution (AmoakoGyampah, 2007). ERP implementation is a complex exercise in technology
innovation and change management and differs from adoption of other information
technologies and traditional information systems in at least the following two ways
(Markus et al., 2000).
First, the transition to ERP systems is often combined with business process
reengineering efforts and is intended to produce dramatic, or even radical,
organizational change in the interest of greater effectiveness (Boudreau and Robey,
1999). Along with an organizational transition to ERP, employees must be retrained,
their jobs redefined, and procedures discarded or rebuilt from scratch, ultimately
transforming core organizational processes (Caldwell and Stein, 1998). Hence, ERP is
often viewed as a deterministic technology because enterprises are forced to align
their work processes with those allowed by and embedded in a software package
(Glass, 1998). Once implemented, undoing changes that ERP adoption has introduced
into an organization is extremely difficult (Bingi et al., 1999). User acceptance of an
ERP system is critical to achieving gains in organizational productivity and although
management can issue edicts that make the use of ERP systems mandatory the users
may not be pleased about using it. A variety of user characteristics play an important
role in determining user acceptance of any system and there is no reason to suspect
that this is not the case for ERP systems, although specifically which user
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characteristics are strongly related to ERP user acceptance 1s an open question
(Avison and Fitzgerald, 2003).
Second, in contrast to systems developed in-house most ERP systems are packaged
solutions and are developed by external providers (Haines and Goodhue, 2003). Their
implementation by external providers has often been troublesome since the
implementation team may find it difficult to access detailed, reliable, and accurate
information concerning the range of internal organizational functions that are to be
integrated by the ERP system (Avison and Fitzgerald, 2003). However, this
outsourcing approach is popular and the expected benefits include: quick delivery;
incorporation of the best practices; professionally produced technical solutions; broad
testing; and few errors. Despite these appealing benefits practices embedded in the
packaged software may not fit the existing organizational requirements (e.g., business
functions, language, and culture) and even after the ERP system has been configured
to meet the organization's requirements the adoption of the system may not be
successful. Successful location of the system means that the ERP design and
development must match the features of the user's environment which depend on
language, country, and cultural conventions. For example, in contrast to Thai-based
ERP packaged solutions the popular foreign ERP package solutions (e.g., SAP,
Oracle, Peoplesoft, and Baan) typically reflect business models oriented toward
Western organizational practices.
Organizations have found that ERP packages offer benefits supporting
transactional processing but they have not been so successful in using them for
decision making involving unstructured or semi-structured problems which are
encountered as part of the process of supply or value chain management in
organizations which refers to the organizational processes that are used in order to
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manage: the supply of materials; the production of products; and the distribution of
those products (Arnold, 1998). Production activity control is a synonymous term used
by organizations in the manufacturing sector to describe the processes that are utilized
once the demand forecast or inventory plan is put into action and the execution of
manufacturing actually begins (Arnold, 1998). SCM typically involves: demand and
sales forecasting; inventory planning; capacity planning; and production planning and
scheduling. According to Grabot et al. (1996) the production management system
should attempt to satisfy business objectives related to managing: independent and
dependent demands; inventory plans; raw material usage; production capacities; and
customer satisfaction. In addition, most organizations have dynamic physical supply
chains and so the right solution today might not be the right solution tomorrow. Also,
there are often conflicts among organizational objectives. Arnold (1998) illustrates
potential conflicts among objectives as follows - The finance department's goal is to
reduce costs and keep investment low. The marketing department's goal is to increase
revenue and is not concerned about high inventory levels and may even desire high
inventory levels to boost customer service while the production department's goal is
to keep operating costs as low as possible. Complex information systems are required
to balance such difficult organizational problems and DSS have the potential to create
optimal, or at least feasible, operational plans that consider all of the defined
constraints and objectives quickly. The success of an organization often depends on
the accuracy of their demand forecasts and in this regard DSS have been used
successfully to analyze demand patterns in order to achieve cycle time reductions and
to support inventory-order-quantity and pricing decisions (Mantrala and Rao, 2001 ).
Generally, organizations implement DSS in order to solve complex semistructured or unstructured problems, whereas they implement operational systems to
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solve more structured business problems (Turban and Aronson, 2001). The
implementation of DSS is complex because these systems are not merely information
systems that collect, manipulate, and distribute information. Rather, they are linked to
tasks that may significantly change the manner in which organization operate. Several
success factors may determine the degree of success of DSS and important factors
may refer to conditions present in the organizations (e.g. the level of support from top
management) or specifics of the application (e.g. the appropriateness of the software
design). Turban, 1996 suggests that success factors may be usefully divided into two
categories: the generic factors that are related to any information system; and those
related specifically to DSS technologies. In addition, modem organizations are
increasingly connected to one another not only for the purpose for transacting and
exchanging data but also for making collaborative or negotiated decisions (Ching et
al., 1996).
DSS are designed to play a pnmary role in supply chain management.
Organizational processes normally supported by DSS include: demand planning;
inventory planning; distribution and transportation planning; and production planning
and scheduling (Terzi and Cavalieri, 2004). The use of DSS for scheduling has
become increasing complex and one of the main reasons for this is that increased
computer power at lower cost has enable advanced mathematical modeling to be used
at relatively high speed. Consequently, the modeling options incorporated into DSS
software have expanded substantially and the modeling and implementation process
have become much more complex. DSS have been found to be difficult to implement
and determining the factors that relate to their successful implementation has been an
on going area of study and concern in the field of Information Systems (Avison and
Fitzgerald, 2003). An actual rate of DSS project success or failure is very difficult to
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determine because organizations are not eager to publish or share this sensitive
information. The problem of integrating DSS into day-to-day operations is not new
and Little (1970, 2004) claimed that the development of the models to be
implemented in DSS was not the problem but rather the real problem was getting
managers to use and understand the models. He stated that people tend to reject what
they do not understand and in many cases managers do not understand the models
embedded in DSS. According to Turban and Aronson (2001) management support
systems, including DSS and artificial intelligence systems, fail at an extremely high
rate and they are difficult to implement because they have the potential to change the
way organizations operate. Finlay and Forghani (1998) investigated success factors
for DSS implementation across many industries. They acknowledged that many DSS
projects fall short of expectations and they identified a set of factors to be considered
in order to improve the success of DSS implementations.
Compared to ERP systems DSS go beyond the sophisticated organization and
distribution of operational data (Turban and Aronson, 2001) and DSS generally
include more complicated algorithms in order to implement mathematical models that
allow the system to support the generation of operational plans related to: demand
forecasts; inventory plans; capacity plans; and production schedules. These algorithms
often take advantage of solvers, which are not typically found embedded in ERP
systems. Mixed integer linear programs, genetic algorithms, time-series and
regression techniques, and simulation are examples of algorithms commonly used in
DSS (Terzi and Cavalieri, 2004). The incorporation of these quantitative techniques
and methods contributes to the complexity of implementing DSS and project
development teams need to take careful account of the level of model and algorithmic
complexity of the proposed DSS when selecting implementation strategies.
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An important difference between DSS and other information systems is that DSS
have the potential to affect the organization's decision making processes. According
to Setzekom et al. (2002) DSS have the potential to cross traditional organizational
boundaries, processes, and groups. They aggregate data, rules, and policies and add
meaning to the data. Traditionally, ERP systems have provided organizations with
limited analytical capabilities but have made up for this limitation by providing strong
data storage, access, data scrubbing, and integration capabilities. On the other hand,
DSS have provided organizations with strong data transformation, discovery, and
knowledge-gaining capabilities but in general have not been able to provide this
functionality at an enterprise-wide level which requires multiple departments in an
organization to work cooperatively in order to implement the DSS. In most
organizations ERP systems usage is mandatory while DSS usage is usually voluntary
(Setzekom et al., 2000).
Systems that are used to support the decision making process are often referred to
as decision-making support systems (DMSS) (Setzekom et al., 2002). The following
systems are normally included in the DMSS category: DSS; executive information
systems; expert systems; expert decision support systems; data warehouse systems;
online analytical processing systems; artificial intelligence systems; and knowledge
management systems. Notably, ERP systems are not included in the DMSS category
since they are not seen as having their main focus on the support of the decision
making process but rather their key role is in the integration, organization, and
distribution of information derived from operational systems across the functions that
constitute the organizations supply or value chain. For many organizations ERP play
the role of providing high quality information which may be accessed for analysis by
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DSS in order to support decision making at a more strategic level of planning (Avison
and Fitzgerald, 2003).
The general background presented above is taken up in full detail in the review of
the literature on the factors affecting the development, implementation, adoption, and
use of DSS and ERP systems which is presented in chapter 2.
1.2 Motivation for the Research

There is a strong demand for expertise in the implementation of DSS and ERP
systems in organizations operating in Thailand. These systems play important but
different roles in SCM and the importance of these systems has as been identified in
the series of Thailand's national IT/ICT policies and plans as well as the ICT
development plans of organizations operating in Thailand. Despite the strong demand
for the use of these systems in organizations operating in Thailand there are very few
published studies concerned with these systems that have been conducted in Thailand
and instead there is a heavy reliance on theory and practical experience derived from
the use of these systems in organizations operating in Western societies.
Since 1996 in Thailand there has been a sequence of national IT/ICT policy
statements and plans designed to develop a knowledge-based society. These policies
and the periods of time for their implementation are: IT-2000 (1996-2000), IT-2010
(2001-2010), and the National ICT Master Plan (2001-2006). In all of these policies
and plans there has been specific mention of the need for organizations in the public
and private sectors to implement systems designed to improve their supply or value
chain management, to integrate existing transactional systems, to adopt sophisticated
data storage technologies and data analysis techniques, and to adopt modern
technologies and techniques to support and improve their decision making processes.
From the detailed presentation of the objectives and agendas for these policies
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presented by Intarakumnerd and Panthawi (2003) the following keywords in Table 1.1
highlight the development needs concerned with information infrastructure and
organizational development and ICT management that are directly related to
improving SCM and the implementation of DSS and ERP systems in organizations in
Thailand.
Table 1.1: Keywords from Thailand's National IT/ICT Policies and Plans
Area of Concern

Kevwords from Policies and Plans
Manufacturing technologies, developing and maintaining databases,
software applications for back office computerization, accounting,
[nformation
human resource management, information searching, manufacturing
Infrastructure
and production, logistics, and software especially across
organizations involved with manufacturing, finance, trade, and
transportation.
R&D, technology diffusion and transfer, knowledge-based industry,
Organizational
integration of IT for all functions (administration, production,
Development and
logistics, marketing), ICT for supply chain management; standards
ICT Management
for development, innovative application development, and
Issues
outsourcing of development and services.
Source: Winley et al. (2007)

In a recent study by Winley et al. (2007) of the alignment of the ICT development
plans in organizations from different sectors and Thailand's national ICT policies it
was found that all of the organizations expressed a strong interest in adopting DSS
and ERP systems as important elements of their applications portfolios over the next 5
years. In addition, all of the organizations recognized a growing need to integrate their
existing and new systems, and to upgrade their data storage and access facilities with
a particular emphasis on the need to improve SCM, logistics management, and
support for decision making. This is substantiated by the predictions made by
Wiggins et al. (2006) of the expenditure on enterprise IT in Thailand over the period
2005-2009 as summarized in Table 1.2.
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Table 1.2: Predicted Expenditure (USD millions) on Enterprise IT in Thailand
2806:
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t•

f.53f

6.153

1.IJ'>~

Tele 0111 Equiprne

Source: Wiggins et al. (2006)

It is noted from Table 1.2 that application and infrastructure software represent the
largest growth areas for expenditure over the period of the predictions and together
with the growth in elements of the Hardware and IT Services categories it is
reasonable to assume that much of these planned increases in expenditure are related
to technologies and systems such as DSS and ERP systems and the development of

SCM.
A comprehensive literature search of a wide range of journals using the search key

ERP, or DSS, or SCM, and Thailand starting from 2001 found only the 8 articles
which are categorized and summarized in Table 1.3.
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Table 1.3: Studies in Thailand of DSS, ERP, and SCM (2001-2008)
Research Focus
Reference
Management and Organizational Issues:
Management policies and data warehouse
Quaddus and Intrapairot (2001)
Implementation of ERP systems
Kanthawongs and Nah (2004)
Software transfer from Europe to Thailand
Lusk et al. (2006)
[nformation quality techniques for production Kenm>ol (2006)
Industry Specific Studies:
Investment in a distribution center
Kengpol (2004)
IT in the construction industry
Teerajetgul and Charoenngam (2006)
Group decision support for logistics firms
Kengpol and Tuominen (2006)
Supply chain in the automotive industry
Boon-itt and Paul (2006)

From Table 1.3 it is clear that the strong interest in DSS, ERP systems, and SCM
expressed in national policies and the development plans of organizations in Thailand
is not supported by rigorous published studies of these important issues that have been
conducted in Thailand. This highlights the need for studies to be conducted in
Thailand in order to test and develop theory and practice which has been developed
mainly in the context of Western organizational environments. In addition, based on a
worldwide survey of the published literature on ERP and DSS Duplaga and Astani
(2003) reported that most of the research concerned with ERP implementation issues
was not based on empirical data but instead was based on case studies and
practitioners' experiences and there are more studies on the implementation of ERP
than DSS. Also, there was a very limited amount of published research that focused
directly on the development and implementation of DSS and ERP systems in
organizations to support decision making related to SCM.
1.3 The Research Questions

This study addresses the following 4 related research questions:
1. Based on the results of previous studies, which factors and their associated
indicators concerned with: (a) the characteristics of users and their perceptions of
DSS and ERP systems; and (b) system development methodological and
organizational issues have been shown to have an important effect on all of the
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following of development, the implementation, the adoption, and the use of DSS
and ERP systems?
2. What is the absolute and relative importance of each of the indicators (see Note 1,
below) for these factors for DSS and ERP systems separately?
3. What conclusions may be drawn for research hypotheses, which are derived from
predictions presented in previous studies (see Note 2, below) related to the
similarities and differences between DSS and ERP systems concemmg the
absolute and relative importance of the indicators for the factors?
4. Based on the findings for the research questions 1 to 3 what guidance may be
given to assist those responsible for the development, the implementation, the
adoption, and the use of DSS and ERP systems?

Note 1: The absolute importance of an indicator is measured using a 5 point scale
where 1 means Unimportant and 5 means Very Important. These measures represent
the importance of the indicator with respect to that 5 point scale and consequently are
referred to as measures of the absolute importance of the indicators. In order to be
able to compare the importance of an indicator with that of other indicators a measure
of the relative importance of each indicator is determined where the relative
importance of an indicator is its rank position on a list of all of the indicators where
the most important indicator (i.e. the one with the largest absolute importance
measure) is ranked in position 1. These 2 measures of the importance of the indicators
are needed for a comprehensive analysis since, for example, an indicator may have a
high measure of absolute importance, say 4.8 on the scale from 1-5, but it may be
ranked lowly when compared to the measures of the relative importance of the other
indicators.
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Note 2: In the statement of the first research question above it is noted that based on a
comprehensive review of the relevant literature, which is presented in chapter 2, the
factors to be investigated in this study have been organized into 2 categories: (a) the
characteristics of users and their perceptions of DSS and ERP systems; and (b) system
development methodological and organizational issues. Each of the factors within
these categories has been decomposed into a set of associated indicators and
throughout the literature review in chapter 2 hypotheses have been formulated
concerning each of the indicators as they apply to DSS and ERP systems. For
convenience all of the factors and their indicators and all of the hypotheses to be
tested in the study are presented in the Appendix sections A2 and A3, respectively.
1.4 Expected Outcomes

The outcomes of this study are expected to contribute to a theoretical
understanding of the nature of DSS and ERP systems and the problems associated
with their development, implementation, adoption, and use in the context of SCM. In
addition, the findings were expected to provide practical insights which improved
development and implementation methodologies. From both a theoretical and
practical perspective the outcomes of the study addressed the current lack of
understanding of these development and implementation issues and the adoption and
use of these systems in the context of SCM for organizations operating in Thailand.
1.4.1 Contributions to Theory

There is a well developed stream of theoretical research which has focused on the
user's acceptance of technologies and a related body of research that related to control
theory. The relationships between these theories and this study are described in detail
in section 1.6 below and taken up in detail in the review of the literature presented in
chapter 2.
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These theories are often represented in the form of causal models which propose
cause and effect relationships among the constructs included in the theory where the
constructs are operationalized as variables that are measured and the nature of the
proposed cause and effect relationships are determined quantitatively using statistical
techniques (e.g. multiple regression, structural equation modeling). As discussed in
chapter 3 these theories have used as a basis for identifying the factors, their
indicators, and the hypotheses that are examined in this study. Although these
theoretical models form an important theoretical basis for this study the development
of a cause and effect model is not the objective of this study and instead the study
aims to test hypotheses concerning the differences and similarities in the importance
of factors derived from these models that affect the development, implementation,
adoption, and use of DSS and ERP systems in relation to SCM in organizations
operating in Thailand. Consequently, the study is expected to contribute to
development of theory through the testing of hypotheses derived directly from
existing theories which have not been developed or tested adequately in the context of
organizations operating in Thailand. The outcomes of the study have the potential to
lead to modifications to these existing theories which have been developed and tested
in organizations operating in technically mature Western organizational contexts.
1.4.2 Contributions to Practice

It was expected that the outcomes of this study enabled DSS and ERP systems
projects to be conducted more successfully in organizations by providing a better
understanding of the key issues related to: their development in terms of the
functionality they provided to meet the organization's needs; the strategies and
methodological approaches used for their implementation; and the characteristics of
users and the organization that affected the success of their adoption and actual use. If
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these issues and their relative importance were understood clearly then they might be
incorporated into or emphasized in existing development methodologies or used to
custom build an appropriate development methodology derived from a framework of
appropriate methods and techniques.
It was not expected that all of the factors investigated in this study was of equal
importance for either DSS or ERP systems and differences in the importance of the
factors were expected when DSS were compared to ERP systems. Understanding the
importance of the factors examined in this study in the context of organizations
operating in Thailand provided important practical insights for developers, users, and
organizations.

1.5 Scope of the Study
In determining the scope of the study decisions were made with regard to 2 main
sets of issues and each of these is discussed below. In summary, these 2 sets of issues
are concerned with: which factors and their indicators would be examined; and why it
is appropriate to study of DSS and ERP systems in relation to their role in SCM.
Based on a comprehensive review of the literature (chapter 2) it was decided that
the 9 factors organized into 2 categories as displayed in Table 1.4 would be examined
in the study. Each of these factors and the detailed list of the indicators associated
with each factor (see Appendix section Al) were derived from previous studies where
it had been shown that the factors and their indicators were important in determining
the success of the development, implementation, adoption, and use of DSS and ERP
systems.
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Table 1.4: Categories of Factors considered in the Study
Cate1?:0ry
User Characteristics and Perceptions

System Development
and
Organizational Issues

Factors
User's Perceptions of the Svstem
Co1mitive Styles of Users
System's Usage
Personal Characteristics of Users
Organizational Context
Change Management
Business Process Redesign
Development Methodology
Project Management

The categorization of factors proposed by Eierman et al. (1995) was used as the
basis for the selection of the 2 categories of factors used in the study which related to
characteristics of the users, the users' behaviors, and implementation strategy
constructs. He included a third category of factors which may be referred to as
Technical factors which are concerned with technical aspects of the construction of
the actual DSS and ERP software such as: mathematical modeling techniques
implemented in the software; computer algorithms; data analysis techniques; software
building and testing techniques, associated data storage and access technologies; and
the technical configuration of the software systems. These Technical factors are not
examined in this study and their exclusion is justified by the fact that it has been
shown that the technical aspects of the DSS and ERP software systems are not the
main areas of concern in determining the success of the development, implementation,
adoption, and use of DSS and ERP systems in the context of SCM (Setzekorn et al.,
2002; Avison and Fitzgerald, 2003; Duplaga and Astani, 2003). Instead, the main
problems relate to the factors and the indicators that are examined in this study and a
discussion of the justification for their inclusion follows.
Many implementations are oversold both on the time required for implementation
and on how quickly the benefits will appear (McAfee, 2003). Software companies
often oversell the capabilities of their products and users are not always fully aware of
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the actual capabilities of product offerings. Palvia and Cheravany (1995) refer to these
issues when they described the discrepancies between the "truth" of a proposed DSS
and the "perception" of a proposed DSS. Bierman et al. (1995) found that carefully
defining system requirements had a significant positive effect on DSS performance
and Umble et al. (2003) emphasized that good project management techniques need to
be utilized for DSS and ERP systems projects.
Krovi (1993) reemphasized the earlier conclusion by Hopelain (1982) that
ensuring the need for change is an important pre-implementation strategy that is
necessary for successful systems development. Ensuring a genuine need for the new
system is more important for DSS than ERP systems because DSS may not be as
central to an organization's operations as ERP systems and DSS usage may be
voluntary rather than mandatory (Setzekom et al., 2002). The users of DSS must be
able to easily operate the system and it is possible that a DSS with a less satisfactory
technical design could provide more value to a user and the organization than a
technically well designed system that is difficult for the users to operate. DSS users
should be able to work at a conceptual level, interpret complex data, and arrive at
decisions based on their interpretation of system outputs and DSS usage has been
referred to often as a problem solving behavior (Bierman et al., 1995). Data accuracy
has been identified as one of the key success factors for DSS and ERP projects where
in successful implementations users work with the data "in the system" not "around
the system" (Umble et al., 2003). DSS and ERP systems often rely on the integrity of
data from legacy applications and DSS rely heavily on data, data models, and solvers
which will not work satisfactorily without accurate data.
The appropriate amount of time and financial resources should be allocated to DSS
and ERP projects and this is not always the case. Gazmuri and Maturana (2001)
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warned that care must be taken when planning time and budgets for operations
research type IT projects. Palvia and Chervany (1995) stated that "quick results
should be carefully weighted against the potential long-run gain" when implementing
DSS and they suggested that allowing the users more time to adjust to the new
system would be beneficial to the organization in the long run. McAfee (2003)
emphasized that allowing sufficient time for system testing is one of the most
important strategies to consider when implementing DSS and ERP systems.
Cross-function teams should be utilized to design, develop, and implement a DSS
and Manda! and Gunasekaran (2003) suggest a collaborative systems development
approach should be used for ERP implementations. Welti (1999) has proposed an
approach to ERP systems projects which is based on extensive practical experience
and involves blending useful methods and techniques found in other systems
development methodologies (Avison and Fitzgerald, 2003). Eierman et al. (1995)
suggest a team approach should be used for DSS development and implementation
and many researchers have recommended a high level of user participation for both
types of systems (Eierman et al., 1995; Jiang et al., 2000; Santhanam et al., 2000).
Eierman et al. (1995) and Finlay and Forghani (1998) claim that using an iterative
development methodology for DSS development was usually more successful than
using a methodology based on the systems development life cycle because the
problem or situation to addressed by the system is usually fluid, unstructured, and not
well understood by the users. Gazmuri and Maturana (2001) reported that using an
evolutionary approach to development for operations research type IT projects will
improve the success rate and Avison and Fitzgerald (2003) identified incremental or
evolutionary development as an approach to help accommodate volatile user
requirements. Evolutionary prototyping is another development strategy that has been
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recommended for improving the project success rate (Alavi, 1984; Krovi, 1993;
Finlay and Forghani, 1998; Beynon-Davies et al., 2000). Another appropriate
implementation strategy that is closely related to iterative or evolutionary systems
development is referred to as small releases. Paulk (2001) identified small releases as
a practice found in the Extreme Programming methodology but it is a practice that can
be used separately from the Extreme Programming methodology. The small releases
approach is defined as putting limited, although functional, parts of the system into
production on a short time cycle (Paulk, 2001). In particular, the i2 Technologies
organization, which is a large provider of DSS software for manufacturing companies,
promotes the small release approach. Utilizing an iterative or evolutionary approach
may require more time and more financial resources but planning for appropriate
resources may well determine the success or failure of DSS and ERP the projects.
Santhanam et al. (2000) studied the relationship between the level of user training
and its impact on the DSS user but they did not find a significant positive relationship
and Eierman et al. (1995) reported mixed results on the importance of user training
for DSS implementation success. However, Umble et al. (2003) identified extensive
education and training as one of the most important strategies for ERP
implementation projects.
It was decided to consider and compare DSS and ERP systems as they are used in

relation to SCM. Systems designed to support SCM are used extensively in
organizations and are able to link organizations together that are geographically
separate (Terzi and Cavalieri, 2004). Numerous software vendors provide SCM
applications and the market is competitive. For example, in Thailand there are 56 ICT
vendors for DSS and ERP systems. Systems that involve the use optimization
algorithms or have problem solving capabilities need fast processors and large
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random access memories both of which are not only accessible but also inexpensive
and increased computing power is driving the evolution of DSS and ERP systems
(Little, 2004). However, although computer hardware and software systems to support
SCM are readily available the ability to integrate these systems into the organization's
day-to-day operations is not as advanced. Setzekom et al. (2002) note that although
organizations operating in competitive marketplaces are increasingly relying on
systems that are able to enhance their decision making processes, integrate previously
separate applications, and conduct sophisticated data analysis it is clear that a better
understanding of implementation issues would translate into more effective systems in
the long run. In relation to DSS, Palvia and Chervany (1995) have also emphasized
the need for improved implementation strategies. Organizations cannot afford to miss
the operating efficiency that can be gained by deploying systems that support decision
making in a dynamic environment where customer order positions, inventory
positions, and raw material availability, which are key elements of SCM, are always
in a state of change. Manufacturing capacities also change from day to day for various
controllable and uncontrollable reasons and systems designed to support decision
making are vital for these dynamic processes. In particular, simulation knowledge is
one of the most important competencies that a modem organization can acquire (Terzi
and Cavalieri, 2004). Palvia and Chervany (1995) noted that organizations cannot
afford to miss the benefits provided by DSS and ERP systems in today's competitive
marketplace but that technical potential was not enough and it is difficult for
organizations to sustain their competitive advantage by only deploying more
advanced technologies. Organizations need to align these technologies with their
operating practices and this means taking advantage of the large investments already
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made in IT by exploiting DSS and ERP systems in the context of SCM (Mallya et al.,
2001).
SCM activities are becoming more difficult for many organizations because they
operate in the global environment. Reyes and Raisinghani (2002) and Terzi and
Cavalieri (2004) have identified global competition and the necessity for
manufacturers to improve production flexibility, cost, and quality as driving the need
for more intelligent and complex systems. For example, Tam et al. (1994) describe a
case study where a small manufacturing company in Hong Kong deployed a DSS to
plan manufacturing in the People's Republic of China and other Southeast Asian
countries where the benefits of low production costs could be realized. Although
modem systems that support SCM have the potential to provide significant benefits
for organizations there are significant on going problems concerned with
implementing and institutionalizing the use of these systems.
Finally, as noted and justified above in section 1.2, the study was deliberately
restricted to DSS and ERP systems implemented in organizations operating in
Thailand. There have not been any other published studies of this type conducted in
Thailand and there was a strong dependency on theory and practice related to the
implementation of these systems that has been developed in more technically
sophisticated Western nations.
1.6 Relationship to Previous Research

A detailed account of the relationship between the issues examined in the study
and the results of previous studies is presented in the review of the literature in
chapter 2.
It has been noted above in section 1.2 that worldwide most of the research

concerned with ERP implementation issues has not been based on empirical data but
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instead has been based on case studies and practitioners' experiences and there are
more studies on the implementation of ERP systems than DSS. Also, there is a very
limited amount of published research focused on the implementation of DSS and ERP
systems to support decision making related to SCM (Duplaga and Astani, 2003). As
shown in Table 1.3 there has been very little published research concerned with either
DSS or ERP systems implementation conducted in Thailand and there have not been
any other published studies conducted in Thailand of the type proposed in this study.
The proposed study was based on empirical data and the use of quantitative
analysis techniques to test hypotheses derived from previous studies that were
concerned with differences and similarities among a range of indicators associated
with factors that related to the development, implementation, adoption, and use of
DSS and ERP systems used in the context of SCM. The factors, their associated
indicators, and the hypotheses examined in the study are strongly related to 2 main
areas of existing theory concerned with models of technology acceptance and control
theory.
An excellent reviewed of the development and use of models of technology
acceptance was provided by the Association for Information Systems at
www.isworld.org and in summary it covers: the Theory of Reasoned Action (Fishbein
and Ajzen, 1975); the Technology Acceptance Model (Davis et al., 1989; Davis and
Venkatesh, 2004; Saade and Bahli, 2005; King, 2006); the Theory of Planned
Behavior (Mathieson, 1991); the Decomposed Theory of Planned Behavior (Taylor
and Todd, 1995); and the Unified Theory of Acceptance and Use of Technology
(Venkatesh et al., 2003). Each of these theoretical approaches might be represented by
a causal model which proposed cause and effect relationships among the constructs
included in the theory. The constructs were operationalized as variables that were
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measured and the nature of the proposed cause and effect relationships were
determined quantitatively using statistical techniques. These theories have used as a
theoretical basis for identifying many of the factors, their indicators, and the
hypotheses that were examined in this study and this was presented in detail in the
literature review in chapter 2. Although these theoretical models form an important
theoretical basis for this study the development of a theoretical cause and effect model
was not the objective of this study and instead the study aimed to test hypotheses
concerning the differences and similarities in the importance of factors derived from
these models that affect the development, implementation, adoption, and use of DSS
and ERP systems in relation to SCM in organizations operating in Thailand.
Control theory had a close relationship to research conducted on the importance of
participation in systems development. In general, control was defined as the user's
need to demonstrate competence, superiority, and mastery over their environment
(Faranda, 2001) and in the context of the use of computer based systems for decision
support this means that users exercise legitimate control over the decision making
environment (Bartolke et al., 1982). Control played a decisive role in the Theory of
Planned Behavior whereby the user's intentions were determined by cognitive
evaluations of behaviors (e.g. attitudes), perceptions of social pressure (e.g. subjective
norms), and perceptions of behavior control which specified the likelihood of
successful performance and varied as a function of the control the user had over
performing the behavior (Kidwell and Jewell, 2003). Controllability could be
considered from both an internal and an external perspective. Internal controllability
described the perception that the user had control over personal resources such as
skills, confidence, and the ability to perform a specific behavior. External
controllability refers to the perception that a situation is relatively free from extrinsic
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influences. In the Theory of Planned Behavior perceived control (i.e. internal or
behavioral control) is considered as influencing the user's behavioral intention to use
the system (Taylor and Todd, 1995; Rawstome et al., 2000; Hardgrave and Johnson,
2003). Perceived control is also related to the user's level of participation within a
design or decision making process (Davis et al., 1994; Kleingeld et al., 2004). These
control constructs relate strongly to the user's perceptions of the usefulness and ease
of use of the system for the tasks they undertake in their work. In addition, Kleingeld
et al. (2004) highlight how user participation in the system development and
implementation processes is vital for creating positive attitudes and intentions towards
the systems. These control theory constructs were reflected in the factors, the
associate indicators, and the hypotheses examined in this study of the development,
implementation, adoption, and use ofDSS and ERP systems in relation to SCM.
1. 7 Outline of the Research

Chapter 1: Introduction presents the background to the study which includes an
overall description of the purpose of the study and introduces terminology and a
general description of the nature of DSS and ERP systems, and their role in SCM. In
addition, the chapter discuss: the motivation for the study; the research questions
addressed by the study; the expected outcomes of the study (i.e. the theoretical and
practical contributions of the study); the scope of the study; and the relationship of the
study to previous research studies.

Chapter 2: Literature Review is organized into two sections corresponding to the
2 categories of factors each with associated indicators which previous studies have
identified as being important in assessing the success of the development,
implementation, adoption, and use of DSS and ERP systems designed for use in the
context of SCM. These two categories of factors are summarized above in Table 1.4.
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The literature review is structured in this manner in order to motivate the research
hypotheses which are presented at appropriate sections of the review and are derived
from existing theory and previous studies addressed in the review.

Chapter 3: Research Design and Methodology presents an overview of the
research procedures used in the study and more detailed discussion of selected issues
concerned with: the research design (use of the research, purpose of the study, unit of
analysis; the time dimension, research methodology, data collection techniques); the
target population; and sampling.

Cltapter 4: Measurement and Analysis is concerned with issues related to the
measurement of the indicators associated with the factors and the characteristics of the
respondents. The structure of the questionnaire is described together with the
procedures used for preparing the data collected with the questionnaire. Descriptive
and inferential statistical methods are identified for analyzing the data and for
reaching conclusions for each of the research hypotheses.

Cltapter 5: Data Preparation and Analysis is to analyze the data collected by the
questionnaire and report the results of the analyses in preparation for the interpretation
of the results which is presented as part of the next chapter 6.

Cltapter 6: Discussion and Findings presents a discussion of the findings related
to: the characteristics of the two groups of IT and non IT professionals who
participated in the study (section 6.2); the research hypotheses (section 6.3); and the
relative importance of the indicators (section 6.4). The discussions are based on the
results of the data analyses presented throughout chapter 5.

Cltapter 7: Conclusion is a summary of the findings of the study and their
implications for practice (section 7.2) which is derived from details in chapters 5 and
6. Section 7 .3 addresses the limitations on the findings from the perspectives of the
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validity and reliability of the measurement and the overall design of the research and
the chapter concludes with a discussion of areas for future research (section 7.4).
Appendix includes 3 sections which present a complete list of: the questionnaire;
the factors and their associated indicators which are examined in the study; and the
research hypotheses to be tested in the study.
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CHAPTER 2: LITERATURE REVIEW

2.1 Introduction
Following the introduction the literature review is organized into two sections
corresponding to two categories of several factors which previous studies have
identified as being important in assessing the success of the implementation and the
adoption of computer based systems. These two categories are referred to as User
Characteristics and Perceptions (UCP) and System Development and Organizational
Issues (SDO), respectively. Each of these two categories is further subdivided into the
groups of factors as shown in Table 2.1.
Table 2.1: Categories and Factors
Catee:ory

Factors

User Characteristics and Perceptions
(UCP)

System Development and Organizational Issues
(SDO).

User's Perceptions of the System
Cognitive Styles of Users
System Usage
Personal Characteristics of Users
Organizational Context
Change Management
Business Process Redesign
Development Methodology
Project Management

Each of the factors in Table 2.1 represents a latent construct which is assessed by
considering its indicators. At the appropriate section of the literature review these
factors are defined and the associated indicators are identified with reference to
previous studies.
An organization can measure project success in many different ways, and claiming
victory is not always a trivial matter. Finlay and Forghani (1998) identify 6 related
factors to consider when evaluating system success: system usage; user satisfaction;
organizational profitability; cost savings; time saving; and repeated use of the system.
Turban and Aronson (2001) provide a similar list in the form of 7 key questions: Is
the systems judged to be a success by an expert?; To what degree is the system
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institutionalized?; What are benefit/cost ratios?; Did actual project execution time
match the estimated time?; What are the attitudes of managers toward the system?; To
what degree does the system meet its original objectives?; and Are there favorable
attitudes to the system among user groups?. The issues raised by these researchers
form the basis of the 2 categories (UCP and SDO) and the list of factors shown in
Table 2.1 but they are supplemented by the findings of other studies which are
discussed throughout the separate sections of the review.
Organizations implement Decision Support Systems (DSS) in order to solve
complex semi-structure business problems, while Operational Systems (e.g.
Enterprise Resource Planning Systems (ERP)) are implemented in order to solve more
structured business problems (Turban and Aronson, 2001). Consequently, it is
expected that the indicators associated with the factors in Table 2.1 will have varying
importance with respect to DSS and ERP systems. These expected differences are
derived from the findings of previous referenced studies and are formulated in the
form of hypotheses which are tested in this research. These research hypotheses are
presented throughout the review at the conclusion of the subsection which addresses
the relevant factor and its indicators.
2.2 User Characteristics and Perceptions (UCP)
This section discusses in tum each of the 4 factors associated with the UCP
category in Table 2.1, their indicators, and predictions formulated as research
hypotheses which were derived from previous studies concerning the relative
importance of the indicators for the implementation and adoption of DSS and ERP
systems.
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2.2.1 User's Perceptions of the System
The user's perceptions of the system are defined as psychological states reflecting
the affective or evaluative feelings of the users concerning particular aspects of the
system (McAfee, 2003; Umble et al., 2003). Table 2.2 lists the indicators used in
previous studies to assess the user's perceptions of the system.
Table 2.2: Indicators for the User's Perceptions of the System
Factor

•

Indicators
The usefulness of:

References

Alavi, et al., 1992; Liang, 1986; Wixon and
Todd, 2005 .
Liang, 1986; Eierman et al., 1995;
Venkaesh and Davis, 2000; Amoakosystem output
Gyampah and Salam, 2004; Wixon and
Todd, 2005.
user documentation
Liang, 1986; Wixon and Todd, 2005.
help support
Davis, 1986; Taylor and Todd, 1995.
Sharda and Barr, 1988; Benbasat and Nault,
• The performance of the
1990; Eom and Lee, 1990; Eierman et al.,
system
1995; Swink, 1995; Wixon and Todd, 2005.
Schroeder
and Benbasat, 1975; Liang, 1986;
The
time
taken
to
learn
the
•
User's
Bierman et al., 1995; Wixon and Todd,
system
Perceptions
2005.
of the System
Davis, 1986; Taylor and Todd, 1995;
• Personal gains from using
Amoako-Gyampah and Salam, 2004.
the system
Davis,
1986; Taylor and Todd, 1995;
Ease of interaction with the
Venkatesh, 2000.
system
Davis, 1986; Taylor and Todd, 1995;
Ease of learning to use the
Venkatesh, 2000.
system
• The system's impact on the individual's:
Venkatesh, 2000; Amoako-Gyampah and
Liob security
Salam, 2004; Wixon and Tbdd, 2005 .
Venkatesh, 2000; Amoako-Gyampah and
work procedures
Salam, 2004; Wixon and Todd, 2005.
Venkatesh and Davis, 2000; Venkatesh,
Liob satisfaction
2000; Amoako-Gyampah and Salam, 2004;
Wixon and Todd, 2005.
system functions

•

•

From Table 2.2 it is clear from the extensive list of previous studies that the
indicators of the user's perceptions of the system are considered to be very important
in studying the success of the implementation and the adoption of a system. However,
the literature contains some inconsistent results. For example, some studies have
reported that using a DSS is viewed positively by users, while other studies have
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identified contradictory relationships between DSS usage and performance (Benbasat
et al., 1990; Eom et al., 1990; Sharda et al., 1988).
Changes in the user's performance and their satisfaction from using the system
have been shown to depend largely on the user's acceptance of the system and
attempts to model and explain technology acceptance have been strongly influenced
for some time by the Technology Acceptance Model (TAM) proposed by Davis
(1989). The TAM is based on intention models from social psychology, especially the
Theory of Reasoned Action (TRA) which assumes that behavioral intention operates
prior to every behavior and that subjective norms are decisive in the determination of
intended behavior (Davis, 1989). The TAM is an adaptation of the TRA specifically
designed for modeling user acceptance of systems where the main concept underlying
this model is that two constructs, perceived usefulness (PU) and perceived ease of use
(PEoU), determine the user's attitude toward using a system and their intention to
continue to use the system. Perceived usefulness is defined as the degree to which a
person believes that using a particular system could enhance their job performance
and perceived ease of use is the degree to which a person believes that using a
particular system is free of effort (Saade et al., 2005).
The two important basic TAM concepts, PU and PEoU, have been acknowledged
in the list of indicators in Table 2.2 by including indicators that previous studies have
identified as having an important effect on them and they include: the usefulness of
system functions, system output, user documentation and help support; the
performance of the system; the ease of interaction with the system; the time taken and
the ease of learning to use the system; personal gains from using the ·system; and the
system's impact on the individual's work procedures, and their job security and job
satisfaction. In this study the DSS and ERP systems are already being used in the
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organizations and hence, for the users, the use of these systems is mandatory rather
than voluntary. Consequently, the TAM and TRA constructs concerning subjective
norms and behavioral intentions were considered to be less important and instead the
focus was concentrated on indicators related directly to PU, PEoU, and actual systems
usage, which is discussed in a following section dealing with the UCP Systems Usage
factor.
Other studies have emphasized the importance of the indicators selected for
assessing the User's Perceptions of the System factor. Gupta et al. (1999) reported
operational integrity, performance, and reliability of DSS usage as having important
effects on successful implementation. Regardless of whether perceptions of technical
quality are gained through rumors or through formal evaluation processes it is evident
that performance issues including: data storage; modeling capacity; processing speed;
accessibility; and reliability may influence PU and PEoU (Gupta et al., 1999).
According to Liang (1986) the decision performance of the system can be assessed
subjectively or objectively. The subjective measures assess the user's perceptions of
the value of the system (e.g. perceived benefits to the organization), whereas objective
measures assess decision performance based on measurable criteria, such as time
required to reach a decision, resulting profit increases or cost savings. In either case
these measures relate to the impact of the system on the overall success of the
organization.
ERP

systems are basically sophisticated transaction processmg systems

implemented to replace legacy systems and the usage of ERP system incorporates
both mandatory and discretionary usage. The mandatory usage represents a base level
needed to perform minimal job functions and usage beyond that may become
voluntary. In fact this has been observed to be true for large multifunctional
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infom1ation technologies. Prior research shows that the voluntary or mandatory use of
systems is important to the acceptance and use of technologies. The value of an ERP
system might lie in its effective and efficient usage and even in situations where usage
is mandatory the participation of the users can be effective if the users believe that
they have some control over the outcome of their effort (Amoako-Gyampah and
Salamm, 2004).
The proposed integrated research model of Wixom and Todd (2005) specifies key
antecedents to information and system quality related to user satisfaction. For system
quality, reliability refers to the dependability of system operation, flexibility refers to
the way the system adapts to changing demands of the user, integration refers to the
way the system allows data to be integrated from various sources, accessibility refers
to the ease with which information can be accessed or extracted from the system, and
timeliness refers to the degree to which the system offers timely response to requests
for information or action. Information quality is shaped by four dimensions:
completeness which represents the degree to which the system provides all necessary
information; accuracy which represents the user's perception that the information is
correct; format which represents the user's perception of how well the information is
presented; and currency which represents the user' s perception of the degree to which
the information is up to date. Information and system satisfaction represent objectbased attitudes that serve as external variables shaping behavioral beliefs so that
satisfaction with the information produced by the system influences perceptions of
usefulness.
The user's satisfaction with the system reflects the subjective feelings of the users
regarding system performance. For example, Alavi and Joachimsthaler (1992)
represented the success of DSS implementation in terms of system use, decision-
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making performance, decision-making time, user satisfaction with the system, user
confidence in the decisions, and user attitudes toward DSS. Some time ago King and
Rodrigues (1978) proposed that an information system may be evaluated in terms of
attitudes, perceptions of value, information usage, and decision performance.
However, they demonstrated that the decision performance of a group using a
management information system did not differ significantly from a group which did
not have access to the system. More recently Reyes and Raisinghani (2002) indicate
that if improved decision performance is to result from the use of DSS then not only
must users be able to generate, interpret, and make use of system outputs but also the
system must be perceived by the users to produce outputs quickly and include "What
if?" capabilities. In that study decision performance efficiency was defined as being
process-oriented and generally measured using decision speed or the number of
alternatives that were able to be considered. The effectiveness of decision
performance was measured by decision outcomes such as the quality or accuracy of
the decision and user satisfaction with the decision making process. In addition, other
researchers have adopted perceptions of user satisfaction and decision-making
satisfaction, decision quality, and business profitability to evaluate the outcomes from
using a DSS (Cats-Baril et al., 1987; Kendall et al., 1987; Mahmood et al., 1989;
Sanders et al., 1985; Sharda et al., 1988). In addition, Alter (1980) cites increased
decision making efficiency as a potential benefit of DSS which also acts to increase
the user's perception of their personal gain from working with the system. Therefore,
for improved decision performance not only must users have particular abilities but
they must perceive the system to be easy to use, providing useful information, and to
be improving their personal performance.
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In an IT usage context, internal control is conceptualized as computer self-efficacy
which is an individual difference variable that represents beliefs about the ability of
users to perform a specific task using a computer

01 enkatesh,

2000). There is

experimental evidence supporting the causal flow from computer self-efficacy to
system-specific perceived ease of use (Venkatesh and Davis, 2000). The link is
justified on the basis that in the absence of direct system experience, confidence in
computer related abilities and knowledge can be expected to serve as the basis for an
individual's judgment about how easy or difficult a new system will be to use.
Venkatesh and Davis (2000) identified a user's judgment of the job relevance of a
system as an important determinant of acceptance. Research in human-computer
interaction (Black et al., 1987; Norman, 1987) has postulated similar goal-hierarchy
models operating at micro levels of analysis where higher level goals include tasks
such as writing a document and micro level actions are focused on keystrokes and
mouse clicks. Kieras and Polson (1985) and Polson (1987) argue that users posses
distinct knowledge about their job situation, which they can use as a basis for
determining what tasks can be performed with a given system. The existence of welldefined knowledge structures regarding important job goals is supported by research
from personnel psychology where job relevance is a cognitive judgment that exerts a
direct effect on perceived usefulness and it is distinct from social influences
(Roberson, 1989). Also, Roberson (1989) considered what tasks a system is capable
of performing and the degree to which those tasks match their job goals (i.e. job
relevance). People take into consideration how well the system performs those tasks,
and this is referred to as a perception of output quality.
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The following 12 hypotheses are derived from predictions made in previous
studies, which are identified in Table 2.2, concerning variations in the importance of
the indicators of the user's perceptions ofDSS and ERP systems.

Hypotlieses Related to tlie User's Perceptions of DSS and ERP Systems:
Users perceive that:
UCP 1(a): The usefulness of the systems functions is significantly different for DSS
and ERP systems (Alavi, et al., 1992).
UCP 1(b): The usefulness of outputs from the system is significantly different for DSS
and ERP systems (Venkaesh and Davis, 2000).
UCP 1(c): User documentation is more important for DSS than for ERP systems
(Liang, 1986).
UCP 1(d): Help support is more important for DSS than for ERP systems( Taylor and
Todd, 1995).
UCP 1(e): The importance of the performance of the system is significantly different
for DSS and ERP systems (Eierman et al., 1995).
UCP 1 (/): The importance of the ease of interaction with the system is significantly
different for DSS and ERP systems (Davis, 1989).
UCP 1(g): The importance of the ease of learning the system is significantly different
for DSS and ERP systems (Davis, 1989).
UCP 1 (h): The time taken to learn the system is significantly more for DSS than for
ERP systems (Liang, 1986).
UCP 1(i): Personal gain from working with the system is significantly different for
DSS and ERP systems (Davis, 1986).
UCP 1(J): The impact of the system on increasing job security is higher for DSS than
ERP systems (Venkatesh, 2000).
UCP 1(k): The impact of the system on improving work procedures is higher for ERP
than DSS systems (Amoako-Gyampah and Salam, 2004).
UCP 1 (l): The impact of the system on increasing an individual's job satisfaction is
higher for ERP systems than for DSS (Venkatesh and Davis, 2000).
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2.2.2 Cognitive Styles of Users

The cognitive styles of users are defined as the approaches adopted by users to
handle data and information and confront problem situations (Amoako-Gyampah and
Salam, 2004). Cognitive styles have been studied in the context of organizational
technology implementation but their effects on technology acceptance by users have
received much less research attention (Benbasat et al., 1978).
Indicators derived from previous studies that are directly related to the cognitive
styles of users are shown in Table 2.3.
Table 2.3: Indicators for the Cognitive Styles of Users
Factor

•

Indicators
The user's ability to:

References

Mock et al., 1972; Davis, 1986; Alavi et al.,
1992; Swink, 1995; Taylor and Todd, 1995;
Allinson and Hayes, 1996.
Mock et al., 1972, Benbasat and Taylor, 1978;
analyze quantitative information
Ramamurtby et al., 1992; Swink, 1995.
Mock et al., 1972; Benbasat and Taylor, 1978;
analyze qualitative information
Alavi et al., 1992; Ramamurthy et al., 1992;
Cognitive
Swink, 1995.
Styles of
Zmud, 1979; Benbasat and Taylor, 1978;
Users
reason heuristically
Huber, 1983; Pracht and Courtney, 1988;
Cats-Baril and Huber, 1987; Alavi et al., 1992.
make judgmetlts and decisions
Huber, 1983; Benbasat and Taylor, 1978.
Mock et al., 1972; Zmud, 1979; Benbasat and
adopt rules
Taylor, 1978; Huber 1983 .
understand the context of a problem Mock et al., 1972; Benbasat and Taylor, 1978.
deal with unce1tainty
Huber, 1983.
Taylor and Donnette, 1974; Ramamurthy et
deal with ambiguity
al., 1992.
learn new skills and knowledge

Past research has associated different cognitive factors with DSS performance and
operational definitions of cognitive factors have varied considerably leading to
ambiguity and overlap among these constructs (Swink, 1995). This study includes
cognitive constructs identified by Swink (1995) as being important to a logistics
decision environment. Individual cognitive styles and data preferences have often
been examined as factors to consider in the design of effective DSS (Ramamurthy, et
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al., 1992; Zmud, 1979) and so Swink (1995) identified aspects of these factors that
were germane to logistics attributes of DSS. He also studied intuition because
researchers of human-based decision making have identified intuition as an important
cognitive property, especially for location-oriented problems (Swink, 1995). Benbasat
and Taylor (1978) claim that factor-analytic studies have only established the
multidimensionality of these constructs. However, the cognitive styles which appear
to have the greatest relevance for MIS design are: cognitive complexity which has
been measmed by the Sentence Completion Test and identifies conceptual structures
as either abstract or complex; field independence-dependence which has been used to
examine the relationship between cognitive styles and the acceptance of managerial
reports; and analytic-heuristic styles. Analytic reasoning refers to a tendency to reduce
problem situations to a core set of underlying causal relationships. Heuristic reasoning
refers to an emphasis on using workable solutions to total problem situations.
Although cognitive style is a multidimensional construct, most DSS research tends to
focus on the analytic-heuristic dimension which reflects an individual's preference for
either utilizing abstract models and systematic processes or relying on experience,
commonsense, intuitive and pragmatic approaches (Alavi et al., 1992; Zmud, 1979;
Benbasat and Dexter, 1979; Benbasat and Dexter, 1982). Several approaches have
been used to measure the analytic-heuristic dimension in DSS research. Cat-Baril and
Huber (1987) examined the effectiveness of DSS in an ill-structured career planning
problem. They found that decision aids provided in the form of interactive heuristics
had a positive effect on decision quality. However, the subjects using the decision aid
on the computer did not outperform those using the same interactive heuristics with
paper and pencil.
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Previous studies shown in Table 2.3 point to the importance of considering the
user's cognitive style in the process of assessing an individuals' acceptance of a
technology and their decision making ability but a more detailed understanding of the
role of cognitive style requires continued research efforts involving both conceptual
analysis and empirical testing. In relation to DSS design many developers believe that
the user's cognitive style is an important matter and computer support for the user's
weaknesses and limits should be an important consideration in the design of the
computerized aspects of a DSS (Zmud, 1979; Hunt et al., 1989; Ruble and Cosier,
1990). Holsapple and Whinston (1996) theorized that DSS should exhibit the
following 6 characteristics: a body of knowledge that describes aspects of a decision
maker's world that specifies how to accomplish various tasks and indicates what
conclusions are valid in various circumstances; an ability to acquire and maintain
descriptive knowledge (data and information) and other kinds of knowledge
(procedural and reasoning); an ability to present knowledge on an ad hoc basic in
various customized ways as well as in standardized reports; the ability to select any
desired subset of stored knowledge for either presentation or deriving new knowledge
in the course of problem recognition and/or problem solving; the ability to interact
directly with a decision maker in such a way that the user has a flexible choice in
requesting a sequence of knowledge management activities; and the ability to
coordinate/facilitate interactions among multiple participant decision making
ambiguities.
Alavi et al. (1992) recommended that although cognitive style is a multidimensional construct most research has focused on the analytic/heuristic dimension,
which reflects an individual's propensity either for using models and systematic
processes or for relying on experience and intuitive approaches. Most previous studies
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recommend that computer based systems should be flexible and adaptable to the
different cognitive styles of users and should not enforce a specific process (Turban,
1995; Aldag and Power, 1986; Lu and Yeh, 1998; Lu and Wang, 1997).
Previous technology acceptance studies have considered the effects of important
individual differences among users (Alavi et al., 1992; Benbasat et al., 1978; Zmud,
1979). Of particular importance in these studies is the fundamental personality
characteristic of cognitive style, which can result in stable individual differences in
people's preferred ways of processing and organizing information and experience.
Also, cognitive style has been shown to correlate significantly with job performance
and people having an adaptive cognitive style tend to be more likely to use a new
information system voluntarily (Allinson and Hayes, 1996; Lucas, 1975; King et al.,
1986). However, some researchers have questioned the relevance of cognitive style in
IS research, arguing that a designer's knowledge of the assessment of a user's
cognitive style may not improve the designer's ability to analyze or make decisions
about important design issues (Huber, 1983; Schweiger, 1983).
Cognitive style has been analyzed using different classification schemas. For
example, according to adaptive-innovation theory (Kirton, 1976) a person's cognitive
style in a problem-solving or decision-making context can be classified on a
continuum ranging from adaptive to innovative. The indicators of cognitive style that
have been used in many previous studies and are used in the present study (see Table
2.3) include the user's ability to: learn new skills and knowledge; analyze quantitative
and qualitative information; reason heuristically; make judgments and decisions;
adopt rules; understand the context of a problem; and deal with uncertainty and
ambiguity. The effectiveness of the adoption of decision rules comes from a reduction
in the inconsistency present in unaided decision making caused by the impact of
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irrelevant information on the decision (Kleinmuntz, 1990). However, as problems
become increasingly complex, insight, and intuition may be used more effective with
the aid of a computerized system (Raymond and Rivard, 1998; Daft and Lengel,
1986). However, Raymond and Rivard, (1998) have also suggested that increased
uncertainty in using the computer based system reduces the perceived importance of
using computer aided support. So, if computerized support in complex and uncertain
situations is to be effective then the users need to perceive the system as being easy to
use. Ramayah and Lo (2007) reported that perceived usefulness was the most
influential indicator for predicting a user's intention to use an ERP system. A system
that is perceived to be very useful reduces the user's task ambiguities and eventually
increases their work-related performance.
Those who do not agree with the importance of cognitive style believe that task
characteristics, such as structured and unstructured problems, are stronger
determinants of usefulness than the characteristics of individual users (Chervany and
Dickson, 1982) and Huber (1983) indicates that the cognitive style of the user may be
overemphasized in the IS literature.
The following 9 hypotheses are derived from predictions made in previous studies,
which are identified in Table 2.3, concerning variations in the importance of the
indicators of the user's cognitive styles with respect to DSS and ERP systems.

Hypotheses Related to the User's Cognitive Styles with respect to DSS and ERP
Systems:
The user's ability to:
UCP 2(a): Learn new skills and knowledge is significantly more important for DSS
than for ERP systems (Alavi et al., 1992).
UCP 2(b): Analyze quantitative information is significantly more important for DSS
than for ERP systems (Benbasat and Taylor, 1978).
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UCP 2(c): Analyze qualitative information is significantly more important for DSS
than for ERP systems (Benbasat and Taylor, 1978).
UCP 2(d): Reason heuristically is significantly more important for DSS than/or ERP
systems (Zmud, 1979).
UCP 2(e): Make judgments and decisions is significantly more important for DSS
than/or ERP systems (Huber, 1983).
UCP 2 (f): Adopt rules is significantly more important for DSS than for ERP systems
(Huber, 1983).
UCP 2(g): Understand the context of a problem is significantly more important for
DSS than for ERP systems (Mock et al., 1972).
UCP 2(h): Deal with uncertainty is significantly more important for DSS than for
ERP systems (Huber, 1983).
UCP 2(i): Deal with ambiguity is significantly more important for DSS than/or ERP
systems (Taylor and Dunnette, 1974).
2.2.3 System Usage
System usage is defined as the duration and frequency of systems use and the
proportion of the user's work done with the system (Goodhue and Thompson, 1995).
Table 2.4 lists these 3 indicators for the systems usage factor.
Table 2.4: Indicators for Systems Usage
Factor

Indicators

•
System•
Usage

•

References
Ein-Dor et al., 1981; Raymond, 1985; Srinavasan,
Frequency of usage
1985; Kim and Lee, 1986; Hogue, 1987.
Shroeder and Benbasat, 1975; Ginzberg, 1981;
Fuerst and Cheney, 1982; Srinavasan, 1985; Liang,
Duration of usage
1986.
Fuerst and Cheney, 1982; King and Rodriguez,
Proportion of work done with the
1981; Ginzberg, 1981; Thompson et al., 1991;
system
Adam et al., 1992.

System usage has been one of the most frequently used measures of IS success and
many researchers have included system usage as a key component of their theoretical
frameworks (Lucus, 1973; Shultz and Slevin, 1975; Maish, 1979; Ives et al., 1980;
Hamiton and Chervany, 1981; Fuerst and Cheney, 1982; Raymond, 1985; Steinfield,
1985; DeLone, 1988; Davis, 1989; DeLone and McLean, 1992). In addition to these
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conceptual studies, system usage has been widely used in MIS empirical research
(Zmud, 1979). The most common measures of system usage have been selected for
this study and they are listed as the 3 indicators in Table 2.4 as: frequency of usage
(How often is the system used?); duration of usage (What is the duration of each
session of use?); and the proportion of work done with the system (How much of the
user's work is done with the system?).
For example, Davis (1989) asked subjects to report their degree of current usage of
an electronic mail system using a six-point categorical scale ranging from "Don't use
at all" to "Use several times each day" and Steinfield (1985) asked respondents to rate
their use of e-mail on a five point scale ranging from "Never" to "Very Often". Other
studies examine objectives and computer-recorded data in order to measure system
usage and several studies have measured system usage via accounting software that
registers the number of computer inquiries (Swanson, 1974; Lucas, 1978; King and
Rodriguez, 1978). Robey (1979) used the percentage of customer records updated
annually in addition to the number of customer records maintained on the system per
account. Ginzberg (1981) measured usage through the connect time and frequency of
computer sessions. Schewe (1976) concentrated on the number of information reports
generated by system. Srinivasan (1985) measured the frequency of users' access and
connect time.
The following 3 hypotheses are derived from predictions made in previous studies,
which are identified in Table 2.4, concerning variations in the importance of the
indicators of system usage with respect to DSS and ERP systems.

Hypotheses Related to the System Usage with respect to DSS and ERP Systems:
UPC 3(a): The fi·equency of system usage is significantly different for DSS and ERP
systems (Raymond, 1985).

42

UPC 3(b): Significantly more time is required to complete tasks using DSS than is
required to complete tasks using ERP systems( Shroeder and Benbasat, 1975).
UPC 3(c): The proportion of work done using DSS is significantly greater than the
proportion of work done using ERP systems (Adam et al., 1992).
2.2.4 Personal Characteristics of Users

Personal characteristics of users are defined as those that have been shown to
influence system implementation success in terms of system use, decision
performance, and decision making time. The indicators of the personal characteristics
of users used in this study are displayed in Table 2.5.
Table 2.5: Indicators of Personal Characteristics
Factor

•

Indicators
Experience in current
position

•

Previous work experience

•

Experience with computer
based systems

•
Personal
Characteristics •
of Users

Age

Gender

•
•

Level of education

•

Communication skills

•

Interpersonal skills

•

Teamwork skills

Type of education

References
Fuerst and Cheney, 1982; Eierman et al., 1995;
Taylor and Todd, 1995 .
Benbasat and Schroeder, 1977; Nutt, 1986;
Taylor and Dunnette, 1974; Fuerst and Cheney,
1982; Eierman et al., 1995; Taylor and Todd,
1995.
Fuerst and Cheney, 1982; Sanders and
Courtney, 1985; Eierman et al., 1995.
Taylor, 1975; Nutt, 1986; Alavi, 1992; Swink,
1995.
Berkowitz, 1962; Kohlberg and Kramer,
Braverman, 1972; Kanter, 1977; Lenney, 1977;
Eagly, 1978; Halpern, 1992; Johnson and
Bruce, 1993; Powell and Johnson, 1995.
Lucas, 1978; Nutt, 1986.
Alavi, 1992; Ramamurthy et al., 1992; Swink,
1995.
DeSanctis, 1982; DeBrabander and Thlers,
1984; Liang, 1986; Eierman et al., 1995 .
DeSanctis, 1982; DeBrabander and Thlers,
1984; Liang, 1986; Eierman et al., 1995;
Guimaraes et al., 1996.
DeSanctis, 1982; DeBrabander and Thlers,
1984; Liang, 1986; Eierman et al., 1995;
Setzekorn et al., 2002.

Several previous studies have explored the personal characteristics of users that
may have effects on performance. Fenichel (1981) found that performance was
affected by both general searching experience and experience with a particular
technology. Mackey and Elam (1992) reported that experienced decision makers have
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a deeper understanding of the problem characteristics and solution qualities than
inexperienced decision makers and that they use more direct and effective problemsolving approaches. They emphasized that experts approach problems in different
ways to the approaches used by novices. Experts tend to initially apply a qualitative
understanding of important problem features and relationships that enables them to
identify relevant principles and methods that may be used to generate solution. In
addition, other experience related to age, education, and previous work experience
may potentially influence decision performance (Ramamurthy et al., 1992). Older
DSS users have been shown to perform better than their younger colleagues, although
they may take longer to make decisions (Taylor, 1975). According to Swink (1995)
DSS users with a more analytically oriented educational background will make better
decisions than their less analytical counterparts. Benbasat and Dexter (1982) stated
that other experiences related to age, education, and previous DSS usage also
potentially influence decision performance. Older, and less educated users,
particularly males, have been observed to display less positive attitudes toward
computers (Lucas, 1976; Lucas, 1978; Mann and Williams, 1990). Lynn (1962) found
that females generally have a more negative attitude to abstract problem solving than
males and that this results in their apparent inferior performance in solving abstract
problems. A more recent empirical study by Powell et al. (1995) did observe
differences in attitudes between male and female managers and they suggested that
males and females differ with respect to their cognitive abilities, problem-solving
motivation, risk attitudes, confidence, and their decision style. All male groups were
found to perform better on problem solving tasks than all female groups, but women
in mixed gender groups performed at least as well as the males working in all male
groups (Maier and Haffman, 1996).
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The following 10 hypotheses are derived from predictions made in previous
studies, which are identified in Table 2.5, concerning variations in the importance of
the indicators of the personal characteristics of users with respect to DSS and ERP
systems.
Hypotheses Related to the User's Personal Characteristics with respect to DSS and
ERP Systems:
UCP 4(a): The amount of experience a user has in their current position is
significantly more important for DSS than/or ERP systems (Mackey and Elam (1992) .
UCP 4(b): The amount of experience a user has had in previous work positions is
significantly more important for DSS than for ERP systems (I'aylor and Todd, 1995).
UCP 4(c): The amount of experience a user has had with computer-based systems is
significantly more important for DSS than for ERP systems (Eierman et al., 1995).
UCP 4(d): Older users have significantly more success in using DSS and ERP
systems than younger users (Swink, 1995).
UCP 4(e): Male users have significantly more success in using DSS and ERP systems
than female users (Powell and Johnson, 1995).
UCP 4(/): The level offormal education of users is significantly more important for
DSS than for ERP systems (Ramamurthy et al., 1992).
UCP 4(g): The type offormal education is significantly more important for DSS than
for ERP systems (Ramamurthy et al., 1992).
UCP 4(h): The importance of communication skills is significantly different for the
use of DSS and ERP systems (Eierman et al., 1995).
UCP 4(i): The importance of interpersonal skills is significantly different for the use
of DSS and ERP systems (Liang, 1986).
UCP 4(j): The importance of teamwork skills is significantly different for the use of
DSS and ERP systems (Setzekorn et al., 2002).

2.3 System Development and Organizational Issues (SDO)
This section discusses in turn each of the 5 factors associated with the SDO
category in Table 2.1, their indicators, and predictions derived from previous studies
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concerning the relative importance of the indicators for the implementation and
adoption of DSS and ERP systems.
2.3.1 Organizational Context

The organizational context refers to characteristics of the profile of the
organization in which the computer based system is implemented. Previous studies
have shown that the 5 indicators shown in Table 2.6 may be used to assess the
characteristics of the organization that will important for determining whether the
implementation of a computer based system will be successful.
Table 2.6: Indicators of the Organizational Context
Factor

Indicators
References
The
organi:z.ation's:
•
mission and
Alavi and Henderson, 1981; Mandal and Gunasekaran,
strategy
2003; Umble et al., 2003.
Organizational
Alavi and Henderson, 1981; Mandal and Gunasekaran,
TT strategy
Context
2003; Umble et al., 2003.
maturity in using lT Huang and Pal via, 2001; Holland and Lililit, 2001.
Palvia and Chervany, 1995; Mandal and Gunasekaran,
scope of activities
2003; Umble et al., 2003.
financial position MandaJ and Gunasekaran, 2003; Umble et al., 2003.

Little (1970) claimed that technology development was not the real problem. The
problem was getting managers in organizations to be able to incorporate the
appropriate use of technologies in their organization in order to achieve organizational
strategies and objectives. He observed that people tend to reject technologies that they
do not understand and too many managers do not understand the relationship between
the technologies and their organizational strategies and objectives as well as the
manner in which technologies impact the way in which the organization operates. In
organizations which have a high level of maturity in using information technologies
these negative effects are much less. In particular, Turban and Aronson (2001) claim
that these are among the significant reasons why there is an extremely high failure
rate with the implementation of many DSS projects. Jiang et al. (2000) reported that
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user resistance was also one of the reasons for information systems failure but the
effect was greater for DSS than for ERP systems.
Udo and Guimaraes (1994) described 8 ways for gauging the benefits of DSS in
an organization: overall cost effectiveness and user satisfaction; and the degree to
which a DSS enhanced decision-making processes, company competitiveness,
communication within the organization, user productivity, time savings, and cost
reductions. Davenport (1998) overviewed the ERP market, identifying the reasons for
its proliferation, the potential benefits that organizations can achieve, and the
problems and expense that accompany ERP adoption. He identified the importance of
the organizational impact of ERP systems stating that they tend to impose their own
logic on company strategy, the organization, and its culture.
The following 5 hypotheses are derived from predictions made in previous studies,
which are identified in Table 2.6, concerning variations in the importance of the
indicators of the organizational context with respect to the implementation of DSS
and ERP systems.
Hypotheses Related to the Organizational Context and the Implementation of DSS
and ERP Systems:
SDO 1(a): The importance of knowing the organization 's mission and strategic plans
before the project starts is significantly different for DSS and ERP projects (Manda!
and Gunasekaran, 2003).
SDO 1(b): Knowing the organization's IT strategic plans before the project starts is
significantly more important for ERP projects than for DSS projects (Alavi and
Henderson, 1981).
SDO l(c): The importance of knowing the organization's level of maturity in the use
of information technology before the project starts is significantly different for ERP
and DSS projects (Holland and Light, 2001).
SDO 1(d): Knowing the scope of the organization's activities before the project starts
is significantly more important for ERP projects than for DSS projects (Palvia and
Chervany, 1995).
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SDO 1 (e): The importance of knowing the organization 'sfinancial position before the
project starts is significantly different for DSS and ERP projects (Umble et al., 2003).
2.3.2 Change Management

Changes are actually brought about through the implementation of strategies.
Kuruppuarachchi et al. (2002) examined the success and failure factors and the
implementation methodologies that contribute to the formulation of change
management strategy in organizations. Change management is a widely cited success
factor for the implementation of DSS and ERP systems in organizations and there is
an important need for the implementation team to formally prepare a change
management program (Bingi et al., 1999; Nah et al., 2001). The important indicators
identified in previous studies that are related to change management are shown in
Table 2.7.
Table 2.7: Indicators related to Change Management
Factor

•

Indicators
Managing changes to:

orgauizational roles and
structures
communications
Change
Management training and education

performance management

management practices

References
Mora et al., 2002; Setzekorn et al., 2002;
Mandal and Gunasekaran, 2003; Umble et al.,
2003 ; Finney and Carbett, 2007.
Pinto, 1990; Sarker and Lee, 2003; AmoakoGyampah and Salam, 2004.
Goslar et al., 1986; Guimaraes et al., 1992;
Krovi, 1993; Krovi, 1993; Eierman et al., 1995;
Venkatest and Davis, 1996; Guimaraes et al.,
1996.
Bierman et al., 1995; Kuruppuarachchi et al.,
2002; Manda) and Gunasekaran, 2003; Umble et
al., 2003; Finney and Carbett, 2007.
Kuruppuarachchi et al., 2002; Manda} and
Gunasekaran, 2003; Umble et al., 2003; Finney
and Carbett, 2007.

One of the key tasks in change management is to build user acceptance of the
project and a positive employee attitude (Abdinnour-Helm et al., 2003; Ross and
Vitale, 2000; Kumar et al., 2002; Holland and Light, 1999; Shanks and Parr, 2000).
According to Palvia and Chervany (1995) implementing information systems that
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provide decision support requires three major areas of scientific knowledge. The first
area is physical, which they described as an understanding of computer hardware. The
other two areas are cognitive in nature: an understanding of computer software; and
an understanding of mathematical modeling. They based their study on the unfreezing,
moving, and refreezing implementation model recognized decades ago (Palvia and
Chervany, 1995). The objective of their study was to measure the importance of: the
amount of time spent in each change step; the level of support provided by a project
champion; the ability to reverse the proposed system change; and the success in the
preceding change step. They found that sufficient time should be budgeted in all steps
of the change process and the pressure for quick results should be carefully weighed
against the potential long-run gains that arise from allowing the people to come to
grips with the system at a more measured pace.
An important part of building user acceptance should involve securing the support
of opinion leaders throughout the organization (Aladwani, 2001). There is also a need
for the team leader to effectively negotiate between various political turfs (Skok and
Legge, 2002). Wood and Caldas (2001) further stressed that in planning an ERP
project, it must be looked upon as a change management initiative not an IT initiative.
For example, Finney et al. (2007) stated that the concept of change management as it
applies to ERP implementation is extremely important and requires further
examination because, although many strategies have been proposed, strategies alone
are not sufficient. Important questions to be answered include: What tactics are
required?; Are there different stakeholder views regarding what are appropriate
tactics?; and How do influences like power, control, and resistance have an impact on
the selection of proper tactics?. Meyers et al. (1999) analyzed 130 research papers in
order to identify factors influencing the implementation of new technologies for
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improved operational efficiencies. They listed 11 factors: Human Resources
(improved education and training, positive motivation and attitude, and commitment
to the innovation); Structure (adaptive and flexible structure, strong communications
mechanisms, and networks across structural boundaries); Decision Processes (broad
and strategic as opposed to narrowly defined operational or technical goals, greater
and earlier involvement of the operational workforce, top management support and
commitment throughout the implementation process as well as the presence of a
champion, cooperation among units, slow and gradual change rather than rapid and
radical incorporation of the innovation); Technology Fit (familiarity with the new
technology, availability of the relevant skills, the more strategically critical the
innovation is to the organization then the higher is the required commitment to the
innovation); Technical Capabilities of the vendor; Communications Skills of the
vendor; Project Management expertise of the vendor; Joint Product Development as a
result of collaboration between the buyer and the vendor; Constructive Cooperation
between the buyer and the vendor in implementation; Knowledge Transfer (the
vendor is involved in learning, diagnosing, and shaping the usage patterns of the
buyer early in the use of innovation); Intra/Inter-industry Networking (intensive
networking within and across industries leading to greater exposure to new
hmovations ).
The following 5 hypotheses are derived from predictions made in previous studies,
which are identified in Table 2.7, concerning variations in the importance of the
indicators of change management with respect to the implementation of DSS and ERP
systems.
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Hypotlieses Related to Change Management and the Implementation of DSS and
ERP Systems:
SDO 2(a): The importance of managing changes to organizational roles and
structures is significantly different for DSS and ERP projects (Finney and Carbett,
2007).
SDO 2(b): Managing changes to communications is significantly more important for
DSS projects than for ERP projects (Amoako-Gyampah and Salam, 2004).
SDO 2(c): Providing user training and education is significantly more important for
ERP projects than for DSS projects (Venkatest and Davis, 1996).
SDO 2 (d): The importance of managing changes to performance management is
significantly different for DSS and ERP projects (Finney and Carbett, 2007).
SDO 2(e): The importance of preparing for changes to management practices is
significantly different for DSS and ERP projects (Manda/ and Gunasekaran, 2003).
2.3.3 Business Processes
Business processes have been defined as logically related tasks performed to
achieve a defined business outcome where processes are any activity or group of
activities that take an input, add value to it, and provide an output to an internal or
external customer (Harrington, 1991). Davenport and Short (1990) state that "thinking
about information technology should be in terms of how it supports new or redesigned
business processes, and business process and process improvements should be
considered in terms of the capabilities that information technology can provide". They
referred to this approach to process management as "the new industrial engineering".
Business process redesign (BPR) is also known as process reengineering (Hammer
and Champy, 1993) or process innovation (Davenport, 1993) and it is seen as an
enabler of organizational transformation (Davidson, 1993; Venkattaman, 1994). Table
2.8 shows the indicators derived from previous studies that are associated with the
BPR factor.
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Table 2.8: Indicators associated with Business Process Redesign
Factor

•

Indicators
Determining the costs of:

existing processes
Business
Process new processes
Redesign
Modeling and designing
processes
Redesigning and re-engineering
orocesses

References
Davenport, 1990; Maneesh et al., 1999; Holland
and Light, 1999; Motwani et al., 2002; Bingi et
al., 1999.
Davenport, 1990; Maneesh et al., 1999; Bingi et
al., 1999; Wee, 2000; Kirchmer, 1998.
Turban and Aronson, 2001; Holland et al., 1999.
Davenport, 1990; Hammer and Champy, 2001;
Wu and Wang, 2006; Finnev and Carbett, 2007.

Organizations embrace a BPR approach when they believe that a radical
improvement can be achieved be marrying business process, organization structure,
and IT changes. An ERP system may be viewed as a process management tool and its
implementation always requires work flow redesign (Davenport and Short, 1990;
Davenport, 1998). The target of an ERP system is the whole enterprise and therefore
BPR is often needed before ERP implementation and a company with experience in
process management and BPR is more likely to succeed with ERP implementation.
Umble et al. (2002) recommend that the proper implementation of an ERP system
should force key business processes to be reengineered and cause a corresponding
realignment in organizational control to sustain the effectiveness of the reengineering
effort. A company implementing ERP must obtain a sincere commitment to the
change process across all functions and levels of the organization. Robert-Witt (1999)
reported that ERP systems, such as SAP R/3, are designed to streamline back-end
business processes. Although an ERP system integrates knowledge and provides
repertory tools for users to examine and analyze data, decision support is not their
primary purpose. This is reinforced by White (1999) who claims that although
"organizations have found that ERP packages offer benefits supporting transaction
processing, they haven't been so successful in using them for decision processing."
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Consequently, it is expected that successful ERP implementation has a stronger
dependency on BPR than may be the case for successful DSS implementation.
The following 4 hypotheses are derived from predictions made in previous studies,
which are identified in Table 2.8, concerning variations in the importance of the
indicators of business process redesign with respect to the implementation ofDSS and
ERP systems.

Hypotlieses Related to Business Process Redesign and the Implementation of DSS
and ERP Systems:
SDO 3(a): The importance of determining the costs of existing processes is
significantly different for DSS and ERP projects (Davenport, 1990).
SDO 3(b): The importance of determining the costs of new processes is significantly
different for DSS and ERP projects (Davenport, 1990).
SDO 3(c): The importance of determining the costs of modeling and designing
processes is significantly different for DSS and ERP projects (I'urban and Aronson,
2001).
SDO 3(d): Determining the costs of redesigning and re-engineering processes is
significantly more important for ERP projects than for DSS projects (Hammer and
Champy, 2001).
2.3.4 Development Methodology
A development methodology 1s defined as the planned approach, methods,
techniques, and tools used to implement the computer based system. Strategies are
defined as descriptive actions or behaviors that can be followed in an information
systems implementation cycle and structured development methodologies include the
use of many compatible strategies. Avison and Fitzgerald (2003) describe the
differences among development methodologies in terms of their different
philosophical bases. Development methodologies may be considered from 2 related
perspectives:

the

overall

development

approach

used

(traditional

systems

development life cycle, incremental/evolutionary, small releases, and customized
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frameworks); and the techniques and tools used (process modeling, data modeling,
prototyping tools, and CASE tools). Table 2.9 shows the indicators derived from
previous studies that are associated with the development methodology factor.
Table 2.9: Indicators associated with the Development Methodology
Factor

Indicators
References
Development
aooroaches:
•
traditional systems
Turban, et al., 1997; Zwass, 1997; Avison and
Fitzi;!;erald, 2003; Mandal and Gunasekaran, 2003.
development life cycle
Sauter and Schafer, 1988; Bailey, 1998; Avison
incremental/evolutionary
and Fitzgerald, 2003; Manda! and Gunasekaran,
2003.
Avison and Fitzgerald, 2003; Paulk, 2001; Manda!
small releases
and Gunasekaran, 2003.
Development customized frameworks
Avison and Fitzgerald, 2003.
Methodology • Techniques and tools:
1process modeling
Avison and Fitzgerald, 2003; Young, 1989.
data modeling
Avison and Fitzgerald, 2003; Menkus, 1983.
Earl, 1978; Dodd, 1980; Canning, 1981; Henderson
prototyping tools
and Ingraham, 1982; Naumann and Jenkins, 1982;
Alavi, 1984; Janson, 1985.
Huff, 1992; Leonard-Barton and Deschamps, 1988;
CASE tools
Norman et al., 1989; Burkhard, 1989; Corbitt and
Norman, 1991; Kemerer, 1992; Chau, 1996.

Riemenschneider et al. (2002) defined a structured development methodology as a
comprehensive guide to systems development which is not designed with only one
system type in mind. According to Turban and Aronson (2001) DSS are usually
developed using a prototyping approach while operational systems are usually
developed with a more structured methodology closely related to the systems
development life cycle (SDLC) approach. Even though the SDLC has been enhanced
to make it more user-friendly, it is not a prototyping, evolutionary, or looping
methodology.
Eierman et al. (1995) reported that using an iterative development methodology for
DSS development was usually more successful than using a structured methodology
based on the SDLC. Finlay and Forghani (1998) also reported that using the SDLC
for DSS development was inappropriate because the problem or situation to be
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handled or addressed by the system is usually fluid, unstructured, and not well
understood by the users. Gazmuri and Maturana (2001) emphasize that using an
evolutionary approach to development for operations research type IT projects would
improve the success rate. Avison and Fitzgerald (2003) identified incremental or
evolutionary development as a successful approach to help accommodate volatile user
requirements and this has been supported by the findings in other studies (Alavi, 1984;
Beynon-Davies et al., 2000; Finlay and Forghani, 1998; Krovi, 1993). Bailey (1998)
promoted the use of an iterative evolutionary method for the development of
enterprise-wide information systems. The small releases approach to development is
closely related to the iterative evolutionary method and is a practice that is evident
among extreme programming development methodologies (Paulk, 2001). Compared
to other more structured approaches such as those based on the SDLC an iterative or
evolutionary approach may require more time and more financial resources and
planning for appropriate resources is an important issue for determining project
success.
Customized frameworks involve the use of compatible methods, techniques, and
tools which are selected for use by developers based on the characteristics of an
individual project. These frameworks provide developers with increased flexibility
compared to a situation where a developer is constrained to use a single methodology
(Avison and Fitzgerald, 2003). Because different DSS projects are likely to have very
different characteristics while ERP projects are likely to be more homogeneous in
nature it is expected that customized frameworks may be more useful for the
implementation of DSS than for ERP systems.
System development methodologies consist of organized methods and techniques
and are supported by tools which are compatible with the philosophy underpinning

55

the methodology (Avison and Fitzgerald, 2003). For example, Alavi (1984) stresses
the importance of prototyping tools as a means of supporting techniques used in a
variety of methodologies especially iterative and evolutionary approaches. On a
broader scale sophisticated computer aided system engineering (CASE) tools provide
support across a range of methods and techniques used in most modem approaches to
systems development. In particular, they are able to support the use of customized
development frameworks and they are very useful in maintaining the changes to
models of a system where there is a relatively high probability of changes to the
requirements as the development progresses. This implies that they are more useful in
the context of the implementation of DSS than ERP systems where requirements a
relatively more stable. However, CASE tools are essentially aids for analysts and
designers and are not intended for use by end-users who are not normally trained IT
professionals.
The following 8 hypotheses are derived from predictions made in previous studies,
which are identified in Table 2.9, concerning variations in the importance of the
indicators of the use of development methodologies with respect to the
implementation ofDSS and ERP systems.

Hypotheses Related to the use of Development Methodologies and the
Implementation of DSS and ERP Systems:
SDO 4(a): Using a traditional system development life cycle approach is significantly
more appropriate for ERP projects than for DSS projects (I'urban, et al., 1997).
SDO 4(b): Using an incremental/evolutionary system development approach is
significantly more appropriate for DSS projects than for ERP projects (Avison and
Fitzgerald, 2003).
SDO 4(c): Using a small release approach to system development is significantly
more appropriate for DSS projects than for ERP projects (Avison and Fitzgerald,
2003).
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SDO 4(d): Using a customized framework as the approach to system development is
significantly more appropriate for DSS projects than for ERP projects (Avison and
Fitzgerald, 2003).
SDO 4(e): Techniques and tools used for process modeling are significantly more
important for ERP projects than for DSS projects (Young, 1989).
SDO 4 (/): The importance of techniques and tools for data modeling is significantly
different for ERP projects and DSS projects ( Menkus, 1983).
SDO 4(g): Prototyping techniques and tools are significantly more important for DSS
projects thanfor ERP projects (Alavi, 1984).
SDO 4(h): CASE tools are significantly more important for DSS projects than for
ERP projects (Chau, 1996).
2.3.5 Project Management

Project management methodologies are concerned with a wide range of issues that
are related to the management of the activities which are defined by the systems
development methodology adopted by the developer. Consequently, project
management methodologies and their methods, techniques, and tools complement
systems development methodologies but do not replace them (Avison and Fitzgerald,
2003). The purpose of project management is to manage the implementation process
efficiently and effectively in order to deliver a high quality complete system on time
and within budget. Slevin and Pinto (1987) argued that in order to manage a project
successfully project managers must be capable both in strategic and tactical project
management activities. Project management addresses various aspects of the project
such as planning, organization, information system acquisition, personnel selection,
and the management and monitoring of the implementation and the quality of the
deliverables (Appelrath and Ritter, 2000; Peak, 2000). Table 2.10 shows the
indicators derived from previous studies that are associated with project management.
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Table 2.10: Indicators associated with Project Management
Factor

Indicators
Support from the:
organization's senior
management

rs department
vendors/suppliers
• Involvement of:
users

other stakeholders

References
Guimaraes and lgbaria, 1994; Bierman et al., 1995;
Mora, 2002; Pinto, 1998; Turban and Aronson,
2001.
Turban, 1990; Barsanti, 1990; Watson et al., 1991;
Eiennan et al., 1995; Mora, 2000; Setzekorn et al.,
2002.
Pinto, 1998; Davenport, 1998.
Guimaraes et al , 1992; Guimaraes and lgbaria,
1994; Guimaraes et al., 1996.
Clarkson, 1995; Coakes and Elliman, 1999; Berman
et al., 1999; Davenport, 2000; Friedman and Miles,
2002; Rowley, 1997; Markus and Tanis, 2000; Scott
and Lane, 2000; Klein and Jiang, 2001; Hartman
and Ashrafi, 2002.

•

Project management
Fox and Spence, 1999.
software and tools
• An effective project:
Project
Slevin and Pinto, 1986; Martinez, 1994; Myers et
manager
Management
al., 1999; Skelton and Thamhain, 1993.
Myers et al., 1999; Skelton and Thamhain, 1993;
team
Martinez, 1994; Cooper, 1999; Prasaei and Sullivan,
1993 ; Sarker and Lee, 2003 .
A
clear
definition
of:
•
Slevin and Pinto, 1986; Kuruppuarachchi et al.,
project goals
2002.
Slevin and Pinto, 1986; Kuruppuarachchi et al.,
system requirements
2002.
• Project outcomes:
Slevin and Pinto, 1986; Pinto, 1998; Umble et al.,
system capabilities
2003'; Kuruppuarachchi et al., 2002.
Lucus, 1978; Liang, 1986; Gregor and Benbasat,
system quality
1999; Umble et al., 2003.
Baskerville, 1996; Willis, 1998; McCune, 1998;
system security
Mason, 1998; Merit, 1998; Mishina, 1998.
Sprague and Carlson, 1982; Ariav and Ginzberg,
technical systems
1985· P into, 1998.
documentation
system maintenance
Sprague, 1980; Pinto, 1998.
completion time
Barber and Lucus, 1983.
AntiU, 1974; Kuruoouarachchi et al., 2002.
adherence to budget

Hoffer et al. (1998) argued that project management activities span the life of the
project from initiating the project to closing it. A business plan that outlines the
proposed strategic and tangible benefits, resources, costs, risks, and a timeline is
critical since this will help keep a focus on the business benefits (Wee, 2000). There
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should be: a clear business model of how the organization will operate after the
implementation effort (Holland et al., 1999) and a justification for the investment
based on the business problem and organizational changes which is tied directly to the
direction of company (Falkowski et al., 1998).
Vendor support is important for ERP implementation and three dimensions of
vendor support are identified by Zhang et al. (2002): the service response time of the
software vendor; qualified consultants with knowledge of the enterprises' business
processes and information technology including vendors' ERP system; and
participation of the vendor in the ERP implementation. ERP systems are not just
implemented as one time or phased projects like other information systems. An ERP
system is not just a project it is a way of life (Davenport, 1998) and the parameters of
ERP systems interface directly with enterprise system security management (Merit
Projecta,

1998) where:

cross-platform capabilities to manage the business

environment require authorizations; auto-discovery of ERP resources reqmres
monitoring; event and resource management requires monitoring audit logs to alert
management systems of a perilous condition; ERP systems are mission critical and
rely on database backup and recovery procedures; and ERP systems have a business
process orientation which relies on role based security. Organizations that are
implementing ERP have to cope with a host of different stakeholders inside and
outside the organization who in one way or another affect the attainment of
organizational objectives. Therefore, it is prudent for an organization to understand its
multiple stakeholders and learn how best to manage them. To do so, organizations
need to develop good relationship with and between stakeholders as greater
interconnectedness among members of an organizational network enables rapid
communication and facilitates information exchange across the network so that norms
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and expectations diffuse and become institutionalized (Friedman and Miles, 2002).
Furthermore, such relationships increase the identification of stakeholders with the
organization improving their motivation to reach group goals and encouraging helpful
and supportive behavior towards fellow in-group members (Scott and Lane, 2000).
Organization can align their stakeholders on a common set of goals thus improving
communication, reducing re-work, and enhancing the possibility of overall
organizational success (Hartman and Ashrafi, 2002; Klein and Jiang, 2001 ).
With respect to an ERP implementation a clear business plan and goal to steer the
direction of the project is needed throughout the ERP life cycle and top management
support has been consistently identified as the most important crucial success factor in
ERP projects (Davenport, 1998a; Bancroft et al., 1998; Bingi et al., 1999; Buckout et
al., 1999; Sumner, 1999; Gupta, 2000; Sarker and Lee, 2003; Umble et al., 2003).
Slevin and Pinto (1987) define top management support as the willingness of senior
managers to provide the necessary resources and authority or power for project
success. Welti (1999) suggests that active top management support is important in
order to provide enough resources, fast decisions, and support for the acceptance of
the project throughout the company. Project managers must receive approval from top
management and the ERP team should be cross-functional in its composition and
include the best people in the organization (Bingi et al., 1999; Wee, 2000). The ERP
team should include a mix of consultants and internal staff so the internal staff can
develop the necessary technical skills for design and implementation (Sumner, 1999).
The project team will be challenged to either match the functionality of the
application to current business processes or find ways to adapt or change current
process and in so doing the team could face resistance within the organization to
changes in the status quo (Langhlin, 1999). Successful ERP implementation calls for
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strong leadership, a clear plan, and a constant watch on the budget from the project
managers' point of view. The most important consideration is a clear implementation
plan and a strategy to implement that plan (Wagle, 1998). Because many ERP
implementations are oversold, both on the time required for the implementation and
on how quickly the benefits will appear, project team members should agree on the
scope of the project, the goals, and expectations before the project begins and these
issues need to be tracked formally throughout the project (McAfee, 2003). In addition
to tracking progress Mandal and Gunasekaran (2003) also recommend providing to all
of the stakeholders a detailed plan of the implementation and how it achieves business
objectives.
Many researchers have examined project implementation success factors (Slevin
and Pinto, 1986; Tan, 1996; Jiang et al., 1996; Scott, 1996). The list of success factors
presented by Slevin and Pinto (1986) is comprehensive and includes: initial clarity of
goal and general direction; top management support: willingness of top management
to provide the necessary resources and authority and or power for project success;
project scheduling and planning: a detailed specification of the individual action steps
required for project implementation; client consultation and active listening by all
impacted parties; personnel recruitment, selection, and training of the project team;
technical tasks (availability of the required technology and technical steps to
accomplish the specific technical action step); client acceptance of the final project;
monitoring and feedback of timely comprehensive control information at each stage
in the implementation process; communication via an appropriate network of
necessary data to all key actors in the implementation; and the ability to handle
unexpected crises and deviations from plans.
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Eierman et al. (1995) found that carefully defined system requirements had a
significant positive relationship with the success ofDSS implementation. Umble et al.
(2003) emphasize that successful DSS implementations require good project
management techniques and in particular an appropriate amount of time and financial
resources should be allocated to the project. This is supported by Gazmuri and
Maturana (2001) who warned that care must be taken when planning time and
budgets for operations research type projects. Palvia and Chervany (1995) stated that
quick results should be carefully weighed against the potential long-run gains when
implementing DSS and they suggest that allowing the users more time to adjust to the
new system would be beneficial to the company in the long run.
In view of the common practice of outsourcing all, or selected aspects, of systems
development the intensity of the relationships and the management of relationships
between the organization and vendors involved in the implementation of either DSS
or ERP systems is very important. This is particularly relevant for ERP
implementations since according to Ahituv et al. (2002) ERP systems are: highly
complex; wide in scope; and strategic to the organization. Consequently, project
success depends heavily on a joint effort from the vendor and the organization.
The following 17 hypotheses are derived from predictions made in previous
studies, which are identified in Table 2.10, concerning variations in the importance of
the indicators of the project management with respect to the implementation of DSS
and ERP systems.

Hypotheses Related to Project Management and tile Implementation of DSS and
ERP Systems:
SDO 5(a): The importance of support from the organization's senior management is
significantly different for DSS and ERP projects (Mora, 2002).
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SDO 5(b): Support from the IT department is significantly more important for DSS
projects thanfor ERP projects (Turban, 1990).
SDO 5(c): Support from vendors/suppliers is significantly more important for ERP
projects than for DSS projects (Davenport, 1998).
SDO 5(d): The involvement of users is significantly more important for DSS projects
than for ERP projects (Guimaraes et al, 1992).
SDO 5(e): The involvement of all stakeholders is significantly more important for
ERP projects than for DSS projects (Scott and Lane, 2000).
SDO 5(/): The use of project management software and tools is significantly more
important for ERP projects than for DSS projects (Fox and Spence, 1999).
SDO 5(g): An effective project manager is significantly more important for ERP
projects than for DSS projects (Slevin and Pinto, 1986).
SDO 5(h): An effective project team is significantly more important for ERP projects
than for DSS projects (Sarker and Lee, 2003).
SDO 5(i): The importance of defining project goals before the project starts is
significantly different for DSS and ERP projects (Kuruppuarachchi et al., 2002).
SDO 5 (j): Systems requirements are significantly more difficult to determine for DSS
than for ERP systems (Slevin and Pinto, 1986).
SDO 5(k): The delivery of system capabilities is significantly more important for ERP
projects than for DSS projects (Umble et al., 2003).
SDO 5(1): Quality assurance of the system is significantly different for DSS and ERP
projects (Gregor and Benbasat, 1999).
SDO 5(m): Systems security is more important for ERP than DSS (Merit, 1998).
SDO 5(n): Technical systems documentation is more important for DSS thanfor ERP
systems (Pinto, 1998).
SDO 5(o): Systems maintenance is more important for DSS than for ERP systems
(Pinto, 1998).
SDO 5(p): The completion time needed for development and implementation is
underestimated more often in DSS projects than in ERP projects (Barber and Lucus,
1983).
SDO 5(q): The importance of adhering to the project budget is significantly different
for DSS and ERP projects (Kuruppuarachchi et al., 2002).
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2.4 Conclusion

The literature review has identified 2 categories of factors (User Characteristics
and Perceptions (UCP) and System Development and Organizational Issues (SDO))
which previous studies have indicated are important in assessing the success of the
implementation and the adoption ofDSS and ERP systems.
Based on the findings of previous studies each of the factors in each of the 2
categories has been defined and for each factor a set of associated indicators has been
presented and discussed. Predictions from previous studies concerning variations in
the importance of each indicator for the implementation and the adoption of DSS and
ERP systems have been presented and formulated in the form of research hypotheses
which will be tested in the study.
For the convenience of the reader a complete list of all of the factors and their
indicators is included in the Appendix A2 and a complete list of all of the 73 research
hypotheses is presented in Appendix A3.
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CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY
3.1 Introduction
The research methodology used in this study is objectivist in nature and is consistent
with the science research paradigm based on the principles ofreductionism, repeatability,
and refutation which are used to reduce the complexity of the real world in experiments
or field studies where results are validated by their repeatability and knowledge is built
by the refutation of hypotheses. The ontology associated with the science paradigm is
real ism and proposes that reality is comprised of objectively given immutable objects and
structures and these exist as empirical (observable) entities independent of the observer's
appreciation of them. The epistemology is positivism which proposes that in reality there
exist correlations and casual relationships which can be investigated (and possibly
proven) using scientific methods to reveal the one correct truth (Kuhn, 1962).
The chapter begined with an overview of the research procedures used in conducting
the study. As indicated in the overview detailed discussion of selected issues was
presented in the following sections of this or other chapters.

3.2 Overview of the Research Procedures
The following was an overview of the procedures followed in conducting the research.
•

A range ofresearch design issues were examined (e.g. how the research was used; the

purpose of the study; the unit of analysis; the time dimension; the research methodology;
and the data collection technique). The detailed of these design issues were discussed
below in section 3.3.
•

A literature review of previous studies was conducted and is presented in chapter 2.

The purpose of the review was to identify the categories of factors and their associated
indicators which previous studies have identified as being important in assessing the
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development, implementation, adoption, and use of Decision Support Systems (DSS) and
Enterprise Resource Planning Systems (ERP) designed for use in the context of supply
chain management (SCM). The literature review is structured in this manner to motivate
the research hypotheses which are presented at appropriate sections of the review and are
derived from existing theory and previous studies addressed in the review.
•

A self-administered mail questionnaire was designed using structured closed

questions. The design and its contents were reviewed by a focus group of 5 IS
professionals with knowledge and experience with DSS and ERP systems and their role
in SCM. Following input from the focus group the questionnaire was trialed in a pilot
study using 10 individuals in the target population and the feedback were used to produce
the final version of the questionnaire. These actions were taken in order to enhance the
reliability and validity of the measurements and the overall structure the questionnaire
was presented in chapter 4 (section 4.2.3).
•

The target population and the sampling method to be used in the study were discussed

below in section 3.4.
•

The procedures used to prepare the data collected with the questionnaire and the

statistical methods used to analyze the data and test the research hypotheses were
presented in chapter 4 (section 4.3).
•

The results of the data analysis were interpreted and theoretical and practical

conclusions were drawn. The findings were compared to those of previous studies
included in the literature review. The limitations on the findings were discussed in terms
of research design and measurement reliability and validity and suggestions for further
related research were presented.

66

3.3 Research Design
The research design shows how the different components of the research project work
together in order to answer the research questions as validly, objectively, accurately, and
economically as possible (Trochim, 2002).
The research design for the study is based on the guidelines provided by Neuman
(2006). Table 3.1 summarizes the important components of the research design and the
approaches used in this study. A discussion of each of the components follows Table 3.1.
Table 3.1: Research Design
How is the research used?
Purpose of the study?
Unit of analysis?
The time dimension?
Research methodology?
Data collection techni ue?

A roaches Used in this Stud
Applied and Basic
Exploratory, descriptive, and explanatory
Organizations
Cross-sectional
Field study
Self-administered mail uestionnaire surve

3.3.1 Use of the Research
Neuman (2006) classifies the use of research into two major types: basic and applied.
Basic research aims to understanding the fundamental nature of reality while applied
research is mainly concerned with applying knowledge to address a specific practical
problem. The overall purpose of this study is to examine similarities and differences in
the importance of factors which affect the development, implementation, adoption, and
use of DSS and ERP systems in the context of SCM. In this sense the research is applied
since it addresses specific practical needs in organizations and has practical implications
for those responsible for the development, implementation, and use of these systems
especially in organizations operating in Thailand. On the other hand, the research is
expected to contribute to theoretical understandings of the nature of these systems and in
pa1ticular the constructs which affect an assessment of the success of the development,
implementation, adoption, and use of these systems. The study contributes to the
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development of existing theories through the testing of hypotheses derived directly from
those theories which have not been developed or tested in the context of organizations
operating in Thailand. The outcomes of the study have the potential to lead to
modifications to existing theories which have been developed and tested mainly m
organizations operating in technically mature Western contexts. Consequently, the
research is both applied and basic in terms of its use.
3.3.2 Purpose of the Study
The purpose of research may be to: explore a new topic (exploratory); describe a
phenomenon (descriptive); or explain why something occurs (explanatory) (Neuman,
2006). The research is descriptive in that it attempts to present a detailed and accurate
description of a specific evolving situation. It is exploratory in the sense that no other
studies of this type have been reported for organizations operating in Thailand. It is
explanatory because the hypotheses tested in this study are based on information derived
from studies of organizations operating in western developed economies and the findings
of the study enable explanations to be proposed for any differences found among
organizations operating in the developing economy of Thailand.
3.3.3 Unit of Analysis
The unit of analysis refers to the type of unit studied when measuring variables
(Neuman, 2006). The unit of analysis in this study is an organization which has been
involved in the development, implementation, adoption, and use of DSS and ERP
systems in the context of SCM. There is no restriction placed on the organizational sector
to which the organization belongs but it is expected that most of the organizations will be
engaged in manufacturing and production activities. Also, there is no restriction placed
on the size of the organization in terms of the number of employees, capital investment,
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or income. However, because of the level of investment required for DSS and ERP
systems it is likely that most organizations will be at least medium in size and these are
defined by the Thailand Ministry of Industry to be those with more than 50 employees
and with total fixed asset, excluding land values, in excess of 50 million baht.
3.3.4 The Time Dimension
The awareness and treatment of the time dimension must be considered when
designing and conducting research (Neuman, 2006). This study uses quantitative
measures to seek answers to the research questions. Quantitative studies can be classified
as cross-sectional and longitudinal. In cross-sectional research observations are made at
only one point in time and a cross-sectional study is usually feasible, simple, and the least
costly option. In a longitudinal study observations are made at more than one point in
time and they are more complex and expensive than cross-sectional studies. The study
adopts a cross-sectional approach where quantitative measures are obtained from a
sample of the target population at a single point in time. This approach has been used
successfully in most of the previous studies reviewed in chapter 2.
3.3.5 Research Methodology
Straub et al. (2004) suggest dividing research methods into quantitative positivist
research (QPR) methods and non-QPR methods. Table 3.2 outlines the different research
approaches in each category that have been used previously in IS research studies.
Table 3.2: QPR versus Non-QPR Methods
QPR Methods
Field experiment; Laboratory experiment; Free
simulation experiment; Experimental simulation;
Adaptive experiment; Field study; Opinion research;
Archival research
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Non-QPR Methods
Mathematical modeling (analytical
modeling); Group feedback; Participative
research; Case study; Philosophical
research
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Field studies are non-experimental inquiries taking place in natural systems (Straub et
al., 2004). By using a field study data can be gathered in a number of ongoing and
uncontrolled situations. A field study approach is usually considered to be the most
economical and feasible method to use when examining a complex phenomenon.
However, in field studies independent variables cannot be manipulated and the influence
of confounding variables cannot be controlled (Boudreau et al. 2001).
In this study the disadvantages of field studies do not have a significant negative effect
on the measurement of variables or the analysis of the data and the advantages favor the
use of a field study method which has been the most frequently used method in previous
studies.
3.3.6 Data Collection Technique
A data collection technique is selected depending on how appropriate it is to the
research questions while also considering other practical issues such as: expected quality
of the collected data; estimated costs; predicted non-response rates; expected level of
measurement errors; and the length of the data collection period (Lyberg and Kasprzyk,
1991 ). Due to the nature of the data and the target population a survey method for data
collection was selected as the most appropriate method of data collection for this field
study. This decision was based on a careful consideration of the advantages and
disadvantages of the survey method presented by Dillman (1983).
A self-administered questionnaire was mailed to the participants m the selected
sample. Each questionnaire was included a covering letter describing the purpose of the
study, the nature of the questionnaire, the desired profile of the respondent, assurances of
the confidentiality of responses, instructions for completing and returning the
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questionnaire, and contact details for those who seek further clarification. Each of these
features was intended to improve the reliability and validity of the responses.
3.4 The Target Population and Sampling Method

As described above in section 3.3.1 the overall purpose of this study was to examine
the importance of factors which affect the development, implementation, adoption, and
use of DSS and ERP systems in the context of SCM and, as described above in 3.3.3, the
unit of analysis in this study was an organization which has been involved these aspects
of DSS and ERP systems. Therefore it seemed logical to assume that the target
population would simply be IS professionals or expert users employed within these
organizations who had appropriate expertise and knowledge about these systems and
were involved in the development, implementation, adoption, and use of the DSS and
ERP systems in their organizations. However, it was most likely that the development,
implementation, and support of DSS and ERP systems in the organizations involved a
significant contribution from specialized external vendors of these systems. For example,
in Thailand there were 56 such vendor organizations that specialized in the provision and
support of these systems. Consequently, in determining the target population for the study
it would be erroneous to exclude the expert individuals who were employed by these
specialized vendor organizations since they had a wealth of knowledge and practical
expertise that was highly relevant to the purpose of the study. Thus, the target population
for the study included not only appropriate individuals from the user organizations where
the systems were operational (IS professionals, expert users) but also appropriated
individuals from the specialized vendor organizations. This decision was made
acknowledging the fact that in answering the questionnaire the participants from user
organizations

probably based their answers on the experiences they have gained
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regarding these systems as they were developed and implemented and were used in their
organizations while the participants from the vendor organizations answered based on
their broader range of experiences with the development, implementation, use, and
support of these systems in more than one organization.
Neuman (2006) provides a useful review of sampling methods which begins with a
distinction between probability sampling methods, which use theories of probability to
select a sample from a target population with specified levels of confidence (and
precision) associated with the estimate of a population parameter that is to be determined
from the sample, and non probability methods where for methodological or logistical
reasons it is not possible to adopt a probability sampling method. For the target
population in this study it is not possible to make any realistic assumption about the size
of this population and consequently it is not proposed to use a probability sampling
method. Instead a purposive or judgmental non probability method is used and this is
appropriate in cases where the judgment of individuals with specialized expertise is
required (Neuman, 2006).
The following directories were used as sampling frames in order to identify
specialized vendor and user organizations: Thailand Company Information (2006-2007);
organizations Database (JCT Ministry); E-Directory and E-Commerce Registration
(Department of Business Development Database, Ministry of Commerce); The
Association of Thai JCT Industry (ATCI); and The National Statistics Office
(International Standard Industrial Classification of all Economic Activities: ISIC-Rev.3:
Code 72 Computer and related Activities). From these directories it is estimated that there
are 56 specialist vendors (as noted above) and at least 50 appropriate user organizations.
It is expected that at least 2 experts can be located within these 106 organizations and

72

thus the purposive sample size is expected to be approximately 200 individuals with the
required expertise to provide valid responses to the questionnaire. These are conservative
estimates and it is likely that other suitable respondents will be found when the actual
surveying process commences which is a common occurrence with the use of a purposive
sampling method (Neuman, 2006).

3.5 Conclusion
This chapter presented first an overview of and justification for the research design
and methodology used in the study. Particular aspects presented in the overview have
been considered in further detail in subsequent sections of the chapter and in some cases
the details associated with the implementation of procedures have been referenced to the
appropriate sections of other chapters in the research.
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CHAPTER 4: MEASUREMENT AND ANALYSIS
4.1 Introduction

The literature review presented in chapter 2 has identified and categorized factors
which have been shown in previous studies to have an effect on the development,
implementation, adoption, and use of DSS and ERP systems. Indicators for assessing
each of the factors have been identified and research hypotheses have been formulated
for the effects of these indicators based on predictions made in previous studies. A
summary of the categories of factors, their indicators, and the hypotheses associated with
the indicators is shown in Table 4.1.
Table 4.1: Summary of Factors, Number of Indicators, and Research Hypotheses
Category

Factors

User's Perceptions of the System
User Characteristics
Cognitive Styles of Users
and Perceptions
System's Usage
(UCP)
Personal Characteristics of Users
UCP Sub Total
Organizational Context
System Development Change Management
and Organizational Business Process Redesign
Issues (SDO)
Development Methodology
Project Management
SDO Sub Total
Total Number ofIndicators

Number of
Indicators
12
9
3
10

Research
Hypotheses
UCP 1 (a) - (I)
UCP 2 (a) - (i)
UCP 3 (a) -(c)
UCP4 (a)-G)

34

5
5
4
8
17
39

SDO 1 (a)-(e)
SDO 2 (a)-(e)
SDO 3 (a)-(d)
SDO 4 (a) - (h)
SDO 5 (a) - (q)
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This chapter is concerned with issues related to the measurement of the indicators
associated with the factors and the characteristics of the respondents. The structure of the
questionnaire is described together with the procedures used for preparing the data
collected with the questionnaire. Descriptive and inferential statistical methods are
identified for analyzing the data and for reaching conclusions for each of the research
hypotheses.
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4.2 Measurement
In this section the measurement of the variables which represent the characteristics of
the respondents is discussed first. This is followed by a discussion of the measurement of
the indicators associated with the factors and their relationship with the research
hypotheses. The section concludes with a description of the structure of the questionnaire.
4.2.1 Measuring the Profile of Respondents
Information was collected in the questionnaire and analyzed in order to develop a
profile of the respondents. Respondents were asked: their age; their gender; their number
of years of professional experience; their current position within a range of categories for
either IT positions or non-IT positions; their highest level of formal education
qualification (high school or equivalent, bachelor degree, master degree, doctoral
degree); and the nature of their experience with ERP systems and a range of DSS
(technical development or implementation experience and/or user experience);
Responses to the particular questions regarding their current position and the amount
and the nature of their experience with DSS and ERP systems were used to determine if a
respondent might not have sufficient insights and experience regarding DSS and ERP
systems, in which case in order to improve the validity and reliability of the measures the
respondent were removed from the sample.
4.2.2 Measuring the Indicators
For most of the indicators (65 and 73) a measure were required which indicated the
absolute importance of the indicator in relation to DSS and ERP systems but for only a
small number of indicators a different measure was required. Table 4.2 shows the
research hypotheses that require a measure of the absolute importance of the indicators.
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From Tables 4.1 and 4.2 it was seen that there were only 6 UCP and 2 SDO indicators for
which measured different from the absolute importance was required.
Table 4.2: Hypotheses concerned with the Absolute Importance of Indicators

Category

Factors

User's Perceptions of the System
User
Characteristics and Cognitive Styles of Users
Perception (UCP) Personal Characteristics of Users

UCP Sub Total
Organizational Context
System
Change Management
Development and
Business Process Redesign
Organizati anal
Development Methodology
Issues (SDO)
Project Management

SDO Sub Totaj
Total Number ofIndicators

Number
Research Hypotheses
of
Indicators
UCP 1: (a) - (g), (i) -(1)
11
UCP
2: (a) - (i)
9
UCP 4: (a)-(c), (f)-(i)
8
28
5
5
4
8
15
37
65

SDO 1:
SD02:
SDO 3:
SDO 4:
SDO 5:

(a)-(e)
(a)-(e)
(a)-(d)
(a) - (h)
(a)-(i), (k)-(o), (q)

For each of the 65 indicators where a measure of the absolute importance of the
indicator was required the respondents were asked to rate the importance of the indicator
on a 5 point scale where a rating of 1 means that the indicator was Unimportant and a
rating of 5 means that the indicator was Very Important. For each of these indicators the
absolute importance of the indicator was computed as the mean of the ratings provided by
the respondents and because a measure of the absolute importance of the indicator was
required for both DSS and ERP systems a 5 point scale was provided for each type of
system. For the purpose of analysis all of the importance rating measures obtained using
these scales were treated as interval scale measured and in the questionnaire the questions
used for these indicators were presented in the following format:
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Please mark ('°'1) on the 2 scales provided the level of importance of each of the indicators
for each type of system where, 1 means Unimportant and 5 means Very Important.
Indicators

1

2

DSS
3

ERP
4

5

1

2

3

4

5

Indicator 1
Indicator 2

...

As noted above there are 8 indicators used in the research hypotheses where a
different measure of the indicator was required. The hypotheses which related to these 8
indicators were shown below together with the corresponding questions used in the
questionnaire and the associated measurement scales.

UCP 1 (h): The time taken to learn the system is significantly more fo r DSS than for ERP
systems.
Please indicate ('°'1) on the scales provided the amount of time taken by users to learn how
to use each type of system.
System

Very Little Time
1

2

3

4

ALotofTime
5

DSS

ERP
UCP 3(a): The frequency of system usage is significantly different for DSS and ERP
systems.
Please indicate(--./) on the scales provided how often users use each type of system.
System

Infrequently

1

3

2

4

Frequently
5

DSS
ERP

UCP 3(b): Significantly more time is required to complete tasks using DSS than is
required to complete tasks using ERP systems.
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Please indicate (V) on the scales provided how time it takes users to complete tasks with
each type of system.
Very Little Time
1

System

2

A LotofTime

4

3

5

DSS
ERP

UCP 3(c): The proportion of a user's work done using DSS is significantly greater than
the proportion of work done using ERP systems.
Please indicate (V) on the scales provided the proportion of a user's workload that is done
using each type of system.
System

A Very Small Proportion

2

1

3

A Very Large Proportion

4

5

DSS
ERP

UCP 4(d): Older users have significantly more success in using DSS and ERP systems
than younger users.
Please indicate (.,,/) on the scales provided the amount of success that older (35 years or
older) and younger (younger than 35 years) users have in using with each type of system.
System

DSS
ERP

Very Little Success
1

User

2

3

4

A Lot of Success
5

35 years or older
Younger than 35 years
35 years or older
Younger than 35 years

UCP 4(e): Male users have significantly more success in using DSS and ERP systems
thanfemale users.
Please indicate {.,,/) on the scales provided the amount of success that male and female
users have in using each type of system.
System

DSS
ERP

User

Very Little Success
1

2

3

4

A Lot of Success
5

Males
Females
Males
Females

SDO 5(j): Systems requirements are significantly more difficult to determine for DSS
than for ERP systems.
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Please indicate (..../) on the scales provided the amount of difficulty in determining system
requirements for each type of system.
System

Very Easy to Determine

1

2

Very Difficult to Determine

4

3

5

DSS
ERP

SDO 5(p): The completion time needed for development and implementation is
underestimated more often in DSS projects than in ERP projects.
Please indicate (..../)on the scales provided the level of success achieved in estimating the
completion time needed for the development and implementation for each type of system.
System

Always Underestimated

1

2

3

4

Always Overestimated
5

DSS
ERP

For the purpose of analysis all of the measures obtained using these scales were
treated as interval scale measures.
4.2.3 Structure of the Questionnaire

The overall structure of the questionnaire is described in Table 4.3.
Table 4.3: Structure of the Questionnaire
Questionnaire Section

Factors Examined

I. Profile of Respondents (Ql-6) See section 4.2.1 above
User' s Perceptions of the System
Cognitive Styles of Users
Personal Characteristics of Users
2. Importance Ratings for UCP
Organizational Context
and SDO Indicators (Ql)
Change Management
Business Process Redesign
Development Methodology
Project Management
User's Perceptions of the System
2. Other UCP and SDO
System's Usage
Indicators (Q2-9)
Personal Characteristics of Users
Project Management
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Related Research
Hypotheses

UCP 1: (a)- (g), (i)-(1)
UCP 2: (a)-(i)
UCP 4: (a)-(c), (t)-U)
SDO 1: (a)-(e)
SDO 2: (a)-(e)
SDO 3: (a)-(d)
SDO 4: (a) - (h)
SDO 5: (a)-(i), (k)-(o), (q)
UCP 1: (h)
UCP 3: (a), (b), (c)
UCP 4: (d), (e)
SDO 5: Ci), (p)

4.3 Data Preparation and Statistical Methods

This section describes the procedures used to prepare the data collected with the
questionnaire and the descriptive and inferential statistical methods used to analyze the
data and test the research hypotheses.
4.3.1 Data Preparation

Data collected with the questionnaire was entered into statistical worksheets using
SPSS (Version 11) computer software. The accuracy of the data entry was checked using
a random sample of 10 percent of the total number of respondents and any necessary
corrections were made.
Missing values could seriously affect the validity and significance of the results of
analysis and as described by Vriens and Melton (2002) there were various methods that
may be used for dealing with missing values including: available case methods (e.g.
listwise and pairwise deletion); single imputation methods (e.g. mean substitution);
model-based imputation methods (e.g. replacing missing values using a predicted
distribution of the data set); and methods based on special forms of maximum likelihood
estimation. In order to avoid making estimations for missing values that were illogical
(e.g. estimating a missing number of years of experience with DSS and ERP systems) and
because many of the statistical tests used involve repeated measures listwise or pairwise
deletion methods were applied.
The need to remove outliers among the distributions of the values of the indicators
were examined where an outlier was considered to be a measure that was more than 3
standard deviations from the mean of the distribution. If an outlier was removed from a
distribution then the corresponding questionnaire was removed from the sample and so
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the other distributions were affected and it was possible that new outliers may appear.
Consequently, this procedure was carried out in an iterative manner to ensure that the
magnitude of the measures of kurtosis and skewness for all of the distributions remain
within acceptable bounds of 7 and 3, respectively (Walpole et al., 2002).
At the completion of the data preparation procedures, which addressed the accuracy of
data entry and the treatment of missing values and outliers, the prepared data was
analyzed using the following descriptive and inferential statistical methods.
4.3.2 Statistical Methods

The profile of the respondents was described using frequency distributions, means
and standard deviations, and appropriate cross tabulations of the values of the variables
representing the characteristics of the respondents identified above in section 4.2. l.
Descriptive statistics including: frequency distributions; means and standard
deviations; maximum and minimum values; and measures of skewness and kurtosis were
determined for the measures of the indicators using SPSS (Version 11) computer
software and the guidance provided by Coakes and Steed (2003).
For those indicators where respondents were asked to rate the importance of the
indicator with respect to DSS and ERP systems a measure of the absolute importance of
the indicator for each type of system is represented by the mean of the ratings provided
by the respondents. As seen in Table 4.2 above most of these indicators (65) were
associated with research hypotheses concerning differences in the absolute importance of
indicators when DSS and ERP systems were compared. In some cases the hypotheses
were directional and propose that the absolute importance of an indicator was greater (or
less) for DSS than for ERP systems. In other cases the hypotheses were non directional
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and it was proposed that there was simply a difference in the absolute importance of the
indicator for DSS and ERP systems without specifying the nature of the difference. In
order to reach conclusions concerning all of these research hypotheses repeated measures
t-tests for the differences in the means were used with a significance level of 0.05 in each
case. However, for the directional hypotheses a I-tail test of significance was used and
for the non directional hypotheses a 2-tail test of significance was used.
For each of the 65 indicators where a measure of the absolute importance has been
computed these measures were then used to determine separately for DSS and ERP
systems a measure of the relative importance of the indicator and the importance of
analyzing both the absolute and relative importance of indicators has been discussed in
chapter I, section 1.3 (Note I). The relative importance of an indicator was defined as the
rank position of the indicator among all the other indicators where the rank position is 1
(most important) if the indicator has the largest measure of absolute importance through
to 65 (least important) if it has the smallest measure of absolute importance. Any
statistically significant difference between the rankings of these 65 indicators for DSS
and ERP systems was then analyzed using a Spearman rank order correlation coefficient
and a statistical significance level of 0.05.
On the 2 lists of the rankings of the indicators for DSS and ERP systems those which
were ranked in positions I - 21, 22 - 44, and 45 - 65 were classified as highly,
moderately, and lowly ranked, respectively. This classification system, which divided the
distribution of ranks into approximately equal groups, enabled a descriptive analysis of
the relative importance of individual indicators with respect to each type of system and
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also enables a comparison of the relative importance of individual indicators for DSS and
ERP systems.
The 8 research hypotheses presented in the last part of section 4.2.2 above did not
concern the absolute importance of indicators but refered to other measures of these
indicators. In order to test these research hypotheses repeated measures t-tests for the
differences in the means of the responses were used with a significance level of 0.05 and
1-tail or 2-tail tests of significance were used for the directional and non directional
hypotheses, respectively.
4.4 Conclusion

This chapter presented the details of the measurement and analysis of the variables
associated with the characteristics of the respondents. The results enable the profile of the
respondents to be developed. The measurement of the indicators associated with factors
that have an effect on the development, the implementation, the adoption, and the use of
DSS and ERP systems is presented and the structure of the questionnaire is described.
Procedures used for preparing the data collected with the questionnaire are specified and
descriptive and inferential statistical methods are identified for analyzing the data and for
testing the research hypotheses.
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CHAPTER 5: DATA PREPARATION AND ANALYSIS
5.1 Introduction

The main purpose of this chapter is to analyze the data collected by the
questionnaire and report the results of the analyses in preparation for the interpretation
of the results which is presented as part of the next chapter 6.
The development and administration of the questionnaire used in the study is
described in section 5 .2. From the responses to the questionnaire the characteristics of
the respondents are analyzed (section 5.3). Section 5.4 presents descriptive statistics
for the measures of the indicators associated with the factors and section 5.5
determines decisions for each of the research hypotheses associated with the
indicators. Analyses of the relative importance of indicators are presented in section
5.6.

5.2 Questionnaire Development and Administration

The development of the self-administered structured questionnaire followed the
procedures described in chapter 3 using the structure described in chapter 4. The
questions used were derived from existing measuring instruments identified in chapter
4 and the questionnaire was prepared in both the English and Thai languages. These
versions of the questionnaire were reviewed by a focus group of 5 members
consisting of 3 non IT and 2 IT professionals who satisfied the requirements specified
in chapter 3 for the target population. The focus group recommended some minor
changes to the Thai language version in order to better reflect the meaning of a small
number of questions and most importantly they recommended that a more detailed
description of what was meant by DSS and ERP systems needed to be included in the
questionnaire. Initially DSS were simply described as systems used to provide
information for strategic planning and decision making while ERP systems are
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focused on the management of the organization's supply (value) chain. The revised
statement for DSS indicated that they are used to provide information for strategic
planning and decision making and that production forecasting, inventory planning,
factory floor scheduling, transportation and distribution planning systems are all good
examples of DSS which operate where no single business solution is the right
solution. DSS utilize models or complex computer algorithms to generate optimal, or
more commonly, feasible business solutions. The statement for ERP systems was
revised to indicate that these systems are used to keep track of routine transactions and
elementary activities of an organization and that order management, inventory
movement, financial management, and human resource management systems are all
good examples.
Following revisions identified by the focus group the modified Thai version of the
questionnaire was used in a pilot study using 10 respondents (5 IT and 5 non IT
professionals) who satisfied the description of the target population. Their feedback
indicated that no further changes needed to be made to the questionnaire and so the
Thai version was used in the full study. An English version of the final questionnaire
which is notated to indicate the labels and values assigned to variables is included in
Appendix Al.
Using the sampling frames discussed in chapter 3 a total of 550 questionnaires
were distributed with equal numbers being distributed to IT and non IT professionals.
The questionnaires were distributed by mail, email, and fax according to the wishes of
the organizations that were contacted. Each questionnaire included a covering letter
describing the purpose of the study, the desired profile of the respondent, assurance of
the confidentiality of responses, instructions for completing and returning the
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questionnaire, and contact details for those who needed further clarification.
Completed questionnaires were returned to the researcher in hard copy form.
Among the early responses it was found that many IT and non IT respondents had
either not answered the question about their years of number of years of professional
experience or they had less than 5 years experience (Section 1, Q3). Also, in
particular there were a number who had unacceptable experiences with supply chain
management systems. In response to this and in accordance with the purposive
sampling method being used an additional 50 questionnaires were distributed and the
unsatisfactory ones were discarded. After a period of one month which was specified
for the return of questionnaires 250 completed questions were received (141 from IT
professionals and 109 from non IT professionals) representing response rates of 51
percent and 62 percent from the IT and non IT professionals, respectively. However,
when these responses were examined it was found that 33 responses were from IT
professionals who had either not answered the question about their number of years of
experience or they had less than 5 years experience and the same was true for 36 of
the non IT professionals. Accordingly, these 69 respondents were removed from the
sample leaving a final sample of 108 IT professionals and 73 non IT professionals
which was considered appropriate especially in terms of the sample sizes needed for
the statistical methods to be used in analyses.
5.3 Characteristics of Respondents
This section presents first a profile of the personal characteristics of the
respondents. This is followed by a comparison of: (a) male and female respondents
with respect to their age, number of years of professional experience, and level of
education; (b) IT and non IT professionals with respect to their age, number of years
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of professional experience, and level of education; and (c) IT and non IT professionals
with respect to their experience with different types of information systems.
5.3.1 Personal Characteristics
This section examines and compares the characteristics of age, gender, number of
years of professional experience, current employment position, and highest level of
formal education for the 108 IT and 73 non IT professionals included in the final
sample.
Table 5.1 : Age and gender of respondents
IT Professionals
Frequency Percent Cumulative Percent
20 - 35
57
52.8
52.8
36 - 50
43
39.8
92.6
8
51 - 65
100.0
7.4
Total
108
100.0
IT Professionals
Gender
Frequency Percent Cumulative Percent
68
63.0
63.0
Male
Female
40
37.0
100.0
Total
108
100.0
Age

Frequency
40
29
4
73
Frequency
34
39
73

Non IT Professionals
Percent
Cumulative Percent
54.8
54.8
94.5
39.7
100.0
5.5
100.0
Non IT Professionals
Cumulative Percent
Percent
46.6
46.6
100.0
53.4
100.0

From Table 5.1 it is seen that the distributions of the ages of IT and non IT
professionals are very similar. Non IT professionals are on average 35 years of age
while IT professionals on average are only 1 year older. None of these professionals
are less than 20 years of age and the proportion of the oldest professionals in the age
range 51-65 years is only slightly higher for IT professionals (7 percent) compared to
6 percent for non IT professionals. The majority of IT professionals (63 percent) are
males but for the non IT professionals the balance is reversed with the majority being
females (53 percent).
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Table 5.2: Years of experience and employment position
Years of
Experience
5 - 10
11 - 20
21 - 30
Over 30 years
Total
Employment
Position
IT Officer
IT Consultant
Systems Engineer
Systems Analyst/
Designer
IT Project Manager
IT Strategist
IT Manager

CIO
Total

IT Professionals
Cumulative
Frequency Percent
Percent
54
50.0
50.0
43
39.8
89.8
7
6.5
96.3
100.0
4
3.7
108
100.0
IT Professionals
Cumulative
Frequency Percent
Percent
29
26.9
26.9
6
5.6
32.4
14
13.0
45.4

Non IT Professionals
Frequency

Cumulative
Percent
38.4
90.4
97.3
100.0

Percent

38.4
52.1
6.8
2.7
100.0
Non IT Professionals
Employment
Cumulative
Position
Frequency Percent
Percent
26.0
Other
19
26.0
25
34.2
60.3
Officer
8.2
68.5
Consultant
6
28
38
5
2
73

22

20.4

65.7

Supervisor

14

13 .0

78.7

1

0.9

79.6

16

14.8

94.4

6
108

5.6
100.0

100.0

Middle
Manager
Senior
Manager
Senior
Executive
Total

13

17.8

86.3

7

9.6

95.9

2

2.7

98.6

1

1.4

100.0

73

100.0

-

-

From Table 5.2 it is seen that in terms of the number of years of professional
experience the only difference between IT and non IT professionals concerns those
with 5-20 years of experience. In this range most IT professionals (50 percent) have
5-10 years of experience while a further 40 percent having 11-20 years of experience.
However, for the non IT professionals the situation is almost completely reversed
with 38 percent having 5-10 years of experience and a further 52 percent having 1120 years of professional experience. Otherwise, in both groups 10 percent have 21 or
more years of experience. Among the IT professionals 73 percent have mid to senior
IT positions above the level of IT officer which means that it can be expected that
they have sufficient experience and are in senior enough positions to provide
insightful responses to the questions in the questionnaire. Among the non IT
professionals there is evidence of a good mixture of professionals across the position
categories. The 26 percent who indicated "Other" as their employment position are all
self employed and had responsibilities commensurate with professionally skilled
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employees. Consequently, the sample of non IT professionals is also expected to be
experienced and skillful enough to participate in the study.
Table 5.3: Level of education of respondents
Level of
IT Professionals
Non IT Professionals
Education
Frequency Percent Cumulative Percent Frequency Percent Cumulative Percent
Bachelor Degree
40
37.0
37.0
47
64.4
64.4
Master Degree
64
59.3
96.3
26
35.6
100.0
Doctoral Degree
4
3.7
100.0
0
0
100.0
.
.
Total
108
100.0
73
100.0

From Table 5.3 it is seen that the minimum level of formal education is a bachelor
degree for IT and non IT professionals. The only noticeable difference between the 2
groups concerns the proportion of bachelor degree and master degree holders. The
majority of IT professionals (59 percent) hold a master degree with 37 percent
holding a bachelor degree and a small proportion (4 percent) have doctoral degrees.
The situation is reversed for the non IT professionals with the majority (64 percent)
holding a bachelor degree and 36 percent holding a master degree and no doctoral
degree graduates. However, both groups have sufficiently high enough levels of
education to participate in the study.
5.3.2 A Comparison of Males and Females with respect to Age, Number of Years
of Experience, and Level of Education
Table 5.4 (a) presents for male and female IT professionals the means and standard
deviations for the distributions of Age, Number of Years of Professional Experience,
and Level of Education. Table 5.4 (b) shows the results of using t-tests to investigate
significant differences between the means of the distributions for males and females.

89

Table 5.4 (a): Distributions of Age, Number of Years of Professional Experience, and
Level of Education for male and female IT professionals

Age

LevelofEducation

Male
Female

Table 5.4 (b): Independent samples t-tests for IT professionals
T-test for Equality of Means
Variable

From Tables 5.4 (a) and (b) it is seen that for IT professionals there are no
statistically significant differences in the means of the distributions of Age, Number
of Years of Professional Experience, and Level of Education for males and females at
a significance level of 0.05 or less.
Tables 5.5 (a) and (b) present the results from investigating significant differences
between male and female non IT professionals in the means of the distributions for
Age, Number of Years of Professional Experience, and Level of Education.
Table 5.5 (a): Distributions of Age, Number of Years of Professional Experience, and
Level of Education for male and female non IT professionals

Levelof Education

Male
Female
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Table 5.5 (b): Independent samples t-tests for non IT professionals
Variable
Age
Number of Years of
Professional Experience
Level of Education

Levene's Test for
Equality of Variances

T-test for Equality of Means

F

Significance

4.694

.034

Degrees of Significance Mean for Males (2-tailed) Mean for Females
Freedom
.003
3.129 58.580
6.5690

.000

.990

3.107

71

.003

4.1403

.232

.631

1.049

71

.298

.3032

T

From Tables 5.5 (a) and (b) it is seen that for non IT professionals there are
statistically significant differences in the means of the distributions of Age and
Number of Years of Professional Experience for males and females at a significance
level of 0.01 or less. On average the males are about 6.5 years older than the females
and the males have about 4 years more professional experience than the females. For
non IT professionals there is no statistically significant difference at a level of 0.05 or
less between the means for males and females for the distributions for Level of
Education.

5.3.3 A Comparison of IT and Non IT professionals with respect to Age, Number
of Years of Experience, and Level of Education
Table 5.6 (a) presents the means and standard deviations of the distributions of
Age, Number of Years of Professional Experience, and Level of Education for IT
professionals and non IT professionals. Table 5.6 (b) shows the results of using t-tests
to investigate significant differences between the means of the distributions for IT
professionals and non IT professionals.
Table 5.6 (a): Distributions for IT and non IT professionals
Type of
Number Mean
Professional
35.3288
73
Non IT professional
Age
35.9306
108
IT professional
13.3356
73
Non IT professional
:Number of Years of Professional Experience
12.7778
108
IT professional
16.6027
73
Non IT professional
Level of Education
17.4074
108
IT professional
Variable
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Standard
Deviation
9.29016
9.71401
5.88315
6.49347
1.23311
1.31872

Table 5.6 (b): Independent samples t-tests
Levene's Test for
Equality of Variances

T-test for Equality of Means

Variable

Age
Number of Years of
Professional
Experience
Level of Education

F

Significance

T

.334

.564

-.416

179

.678

Mean for Non IT
professional
- Mean for IT professional
-.6018

1.322

.252

.589

179

.557

.5578

.344

.586

-.433

179

.648

-.8047

Degrees of Significance
Freedom (2-tailed)

From Tables 5.6 (a) and (b) it is seen that there are no statistically significant
differences between the means for IT professionals and non IT professionals for Age,
Number of Years of Professional Experience, and Level of Education.
5.3.4 A Comparison of IT and Non IT Professionals with respect to Experience
with Different Types of Information Systems
Table 5.7 compares the type of experience that IT and non IT professionals have
with a range of 16 different information systems. In some cases the information
systems are focused on transactional processing and information that is analyzed by
the other systems for decision making and strategic purposes.
From Table 5.7 it is seen that for every type of information system a large
proportion of IT and non IT professionals have not helped to develop or use the
system. However, across all ofthese 16 types of information systems there were none
in the final samples who did not have experience with development or use for at least
10 of the 16 systems. Consequently, the samples include those have a broad enough
base of experience to enable them to provide valid and reliable responses to the
questions in the questionnaire used in this study.
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Table 5. 7: A comparison ofIT and non IT professionals experience with information systems
Demand Forecasting
!Not Develoo and Not Use
Develop Only
Use Onlv
Develop and Use
Human Resources
Not Develop and Not Use
Develop Only
Use Only
Develop and Use
Financial Systems
Nor Develop and Not Use
Develop Only
Use Only
Develop and Use
Strateirlc Planoinir
Not Develop and Not Use
Develop Only
Use Only
Develop and Use
Data Warehouse
!Not Develop and Not Use
Develop Only
Use Only
Develop and Use
Capacity Plannine:
Not Develop and Not Use
Develop Only
Use Only
Develop and Use
Transportation Scheduling
Not Develop and Not Use
Develop Only
Use Only
Develop and Use
Business Intelligence
Not Develop and Not Use
Develop Only
Use Only
Develop and Use .

Percenta!!e of IT
70.4
9.3
19.4
0.9
Percentage of IT
57.4
18.5
16.7
7.4
Percentage of fT
57.4
17.6
21.3
3.7
Percentage of IT
34.3
4.6
19.4
41.7
Perceatru!e of IT
43.5
19.4
29.6
7.4
Percentage of IT
60.2
15.7
19.4
4.6
Percentage of IT
89.8
2.8
6.5
0.9
Percentage of IT
74.1
9.3
13.9
2.8

Percentage of Non IT
61.6
9.6
23.3
5.5
Percentage of Non IT
60.3
13.7
20.5
5.5
Percentage of Non IT
54.8
13.7
28.8
2.7
Percentage of Non IT
24.7
1.4
6.8
67.1
Percentlil".e of Non IT
41.1
16.4
37.0
5.5
PercentaJ:te of Non IT
58.9
13.7
26.0
1.4
Percentage ofNon IT
95.9
2.7
1.4
95.9
Percentage of Non IT
74.0
13.7
9.6
2.7

Order Management
Not Develop and Not Use
Develop Only
Use Only
Develop and Use
Distributionl\Varehouse Manal!ement
Not Develop and Not Use
Develop Only
Use Only
Develop and Use
Inventory Plannine:
Not Develop and Not Use
Develop Only
Li se Only
Develop and Use
Shoo Floor Trackine:
!Not Develop and Not Use
Develop Only
Use Only
Develop and Use
Suonly Chain Mnna2ement
Not Develop and Not Use
Develop Only
..
Use Only
Develop and Use
Manufacturin!!: Scheduline
Not Develop and Not Use
Develop Only
Use Only
Develop and Use
Sales and Marketine:
Not Develop and Not Use
Develop Only
Use Only
Develoo and Use
Customer Relationship Mana2ement
Not Develoo and Not Use
Develop OnJv
Use Only
Develop and Use
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Percentage of IT
57.4
13.9
21.3
7.4
Percentage of IT
63.0
14.8
18.5
3.7
Percenta_ge of IT
46.3
17.6
25.9
10.2
Percentage of IT
75.9
6.5
13.9
3.7
Percentage of IT
60.2
11.1
17.6
11.1
Percental!"e of IT
73.1
10.2
12.0
4.6
Percentage of IT
73.1
13.9
9.3
3.7
Percentaee of IT
55.6
17.6
20.4
6.5

Percentage of Non IT
53.4
9.6
32.9
4.1
Percentage of Non IT
63.0
11.0
24.7
1.4
Percentage of Non IT
42.5
17.8
34.2
5.5

Percenta...oe of Non IT
67.1
12.3
19.2
l.4
Percenta,ge of Non IT
50.7
16.4
30.1
2.7
Percentage ofNon IT
58.9
12.3
26.0
2.7
Percentage of Non IT
61.6
12.3
23.3
2.7
Percentage of Non IT
58.9
15.l
24.7
1.4

The strength of associations between the two nominal categorical variables: the
type of professional (IT and non IT) and the type of experience they have had with
each of 16 information systems displayed in the cross tabulations in Table 5.7 were
examined using three measures of association (Phi, Cramer's V, and Contingency
Coefficient) recommended by Siegal and Castellan (1988). The results of these
analyses are shown in Table 5.8.
Table 5.8: Measures of associations between the type of professional and their type of
information systems experience
Demand
Forecasting

Measure of Association
Cramer's Contingency
Phi
Coefficient
v
.149 .149
.147

Value
Approximate
.259 .259
Significance
Human Resources
Value
.090 .090
Approximate
.687 .687
Significance
Financial Svstems
.103 .103
Value
Approximate
.590 .590
Significance
Stratee:ic Plannin
Value
.268 .268
Approximate
.005 .005
Significance
Data Warehouse
Value
.073 .073
Approximate
.811 .811
Significance
Capacity Plannin1r
Value
. IO'i .107
Approximate
.SSS .559
Significance
Transportation Scheduline:
Value
.139 .139
Approximate
.320 .320
Significance
Business Intellie:ence
.084 .084
Value
Approximate
.732 .732
Significance

.259
.090
.687
.102
.590
.259
.005
.073
.811
.106
.559
.138
.320
.084
.732

Order
Management

Measure of Association
Cramer's Contingency
Phi
Coefficient
v
.1 28 .128
.127

Value
Approximate
.394 .394
.394
Significance
Distribution/Warehouse Manae:ement
.108 .108
.108
Value
Approximate
.546 .546
.546
Significance
Inventorv Planninl!
Value
.108 .108
.107
Approximate
.552
.552 .552
Significance
Shop Floor Tracking:
.134
.13 5 .135
Value
Approximate
.347
.347 .347
Significance
Supply Chain Manag:ement
.212
.217 .217
Value
Approximate
.036
.036 .036
Significance
Manufacturine: Scheduline:
.175
.177 .177
Value
Approximate
.127
.127 .127
Significance
Sales and Marketine:
.205
.209 .209
Value
Approximate
.047
.047 .047
Significance
~ustomer Relationship Manaeement
.107
.107 .107
Value
Approximate
.555
.555 .555
Significance

In Table 5.8 statistically significant associations at a significance level of 0.05 or

less were found for only three types of information systems: Strategic Planning;
Supply Chain Management; and Sales and Marketing. For all of the other types of
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information systems there was no significant difference between the pattern of
experience for IT and non IT professionals.
From the cross tabulation in Table 5.7 for Strategic Planning systems it is seen that
"develop and use" experience is more common among non IT professionals than IT
professionals while "develop only" and "use only" experiences characterize IT
professionals more than non IT professionals. For Supply Change Management
systems "use only" experience is more common for non IT professionals than IT
professionals who in contrast to non IT professionals are more likely to have "develop
and use" experience. For Sales and Marketing systems non IT professionals are more
likely than IT professionals to have "use only" experience while IT professionals are
more likely than non IT professionals to have "develop only" and "develop and use"
experience with these systems. However, although there are statistically significant
associations between the types of experiences that IT and non IT professionals have
had with each of these three types of systems the associations are not strong and the
differences between the two types of professionals with respect to their range of
experience is not great.
5.4 Descriptive Statistics for Factors and their Indicators
Table 5.9 describes each of the indicators associated with each of the factors and
identifies the labels used for each of the variables which measure the indicators.
Table 5.9: Factors, indicators, and labels
UCP

Factor
User's
Perceptions
of the System

Indicator
System functions
System output
User
documentation
Help suonort
Performance
Time to learn
Personal gains
Ease of interaction
Ease of learning

Label

SDO
Factor

Mission and strategy
IT strategy

Sl
S2
S3
S4
S5
LTIME
S6
S7
S8

Indicator

Organizational
Maturity in IT
Context
Scope of activities
Financial position
Roles and structures
Change
Management Communications
Training and education
Performance management

95

Label
01
02
03
04
05

Al
A2
A3
A4

UCP

Factor

Indicator

Label

SDO
Factor

Indicator

Label

Job securitv
S9
Management practices
A5
Work procedures
SlO
Costs of existing processes
A6
Job satisfaction
Sl 1
Costs of new processes
A7
Business
Learn new skills
Costs of modeling and
Ul
A8
Process
and knowledge
designing orocesses
Redesign
Analyze
Costs of redesigning and requantitative
U2
A9
engineering processes
information
Analyze qualitative
U3
Traditional SDLC
11
information
Reason
Incremental/evolutionary
U4
12
Cognitive Styles heuristically
of Users
Make judgments
U5
Small releases
13
and decisions
Adopt rules
U6
Customized frameworks
14
Development
Understand the
Methodology
context ofa
Process modeling tools
15
U7
!problem
Deal with
16
U8
Data modeling tools
uncertaintv
Deal with
Prototyping tools
17
U9
ambiguity
Freauencv of usage USE
18
CASE tools
System Usage Duration of usage
19
Senior management sunnort
COM
IT department support
Proportion of work PRO
110
Experience in
II I
Vendors/suppliers support
UlO
current position
Previous work
112
User involvement
Ull
experience
Experience with
Stakeholders involvement
113
U12
computer svstems
Project management
Personal
114
OLD
software/tools
Characteristics Age
Project
115
Effective manager
YOUNG
of Users
Management
116
Effective
team
Gender
SUSE
Define
project
goals
117
Level of education
Ul3
Define
system
requirements
DIF
U14 Tvoe of education
Communication
118
System capabilities
Ul5
skills
119
System quality
U16
lnteroersonal skills
120
Svste)11 security
Teamwork skills
U17
121
Technical documentation
122
System maintenance
CTI ME
Completion time
123
Adherence to budget
Note: For statistical analyses labels have the suffix d ore added for DSS and ERP systems,
respectively. The variable SUSE has Mor F added to indicate male and female, respectively.

Tables 5.10 (a) and (b) presents the values of a range of descriptive statistics for
each of the indicators for the IT professionals and non IT professionals, respectively.
From Tables 5.10 (a) and (b) it is noted that the values of skewness and kurtosis are
within acceptable limits for the use of the inferential statistics used for hypothesis
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testing. Also, none of the 65 indicators where the mean was used as a measure of the
absolute importance of the indicator has a value less than 2.44 and this indicates that
none of these indicators should be considered unimportant( see table 5.10 (b)).
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Table 5.10 (a): IT professionals: descriptive statistics for indicators
Indicator
Sl
S2
SJ
S4
S5
S6
S7
S8
S9
SJO
Sll
Ul
U2
U3
U4
U5
U6
U7
U8
U9
UJO
Ull
U12
Ul3
ilJI4
Ul5
UI6
UI7
LTIME
USE
~OM

PRO
K>LD
YOUNG
SUS EM
SUSEF
01
02
03
04
05
Al
A2
A3
A4

A5
A6
A7
A8
A9
II
12
13
14
15
16
17
18
19
110

DSS
ERP
Min Max Mean Std. Dev. Skewness Kurtosis Min Max Mean Std. Dev . Skewness Kurtosis
2
5 3.84
.866
-.127
-.884
2
.901
5 4.14
-.904
.113
2
5 4.06
.878
-.549
-.577
2
5 3.96
.885
-.503
-.480
1
5 3.70
.889
-.435
.315
2
5 3.72
.965
-.240
-.898
I
5 3.69
-.045
.865
-.799
.837
-.150
2
5 3.67
.088
-.274
-.717
2
5 4.13
.833
-.645
2
5 3.98
.976
-.577
2
-.446
5 4.01
.870
-.278
-1.056
1
5 3.79
.967
-.442
2
5 3.96
.808
-.040
-1.205
2
5 4.02
.875
-.548
-.446
I
5 3.88
.934
-.736
.757
2
5 3.88
.904
-.300
-.803
2
5 4.07
.839
-.431
-.748
2
5 3.99
.962
-.718
-.559
2
5 3.56
.910
.097
-.806
2
5 3.97
.901
-.763
-.413
.841
2
5 3.68
-.188
-.498
2
5 3.78
.890
-.276
-.646
2
5 3.91
.756
-.465
-.109
-.628
1
5 3.06
1.035
-.389
3
5 4.06
-.084
-.851
1
.941
-.186
-.179
.687
5 3.22
2
.771
-.398
-.384
5 4.15
1
5 3.42
.898
-.511
.018
.704
-.082
-.625
2
5 3.88
.745
-.353
.003
2
5 3.17
.734
.042
3
5 4.15
-.240
-1.101
1
5 3.19
.855
.088
.802
.178
-.398
2
5 3.96
.640
-.186
.144
2
5 3.46
2
5 4.06
.714
-.252
-.495
-.190
.130
5 3.44
.868
1
-1.149
.773
.329
-.139
2
5 3.33
3
5 3.94
.740
.104
.200
2
5 3.88
.782
-.262
-.365
I
5 3.24
.895
.061
.891
-.22 1
.155
I
5 3.83
-.471
-.041
1
5 3.16
.898
.088
.204
.817
I
5 3.77
.860
-.428
. IOI
I
5 3.12
-.434
.851
.335
2
5 3.75
.833
-.093
-.641
2
5 3.20
.128
-.562
5 3.19
.779
-.476
2
5 3.79
.809
-.129
2
-.056
.851
-.050
5 3.07
I
5 3.62
.851
-.292
.445
I
1.040
-.130
-.647
I
5 3.84
.898
-.628
.528
I
5 3.39
-.148
.911
-.276
1
5 3.85
.807
-.267
.137
I
5 3.45
.021
.988
-.696
I
5 3.55
.858
-.327
.339
1
5 3.94
-.004
-.068
.981
2
.785
-1.046
1
5 2.97
5 4.02
-.151
.395
1.061
1.055
-.993
1
5 4.01
1
5 2.94
-.156
-.338
.929
-.561
.073
-.342
5 2.58
1
2
5 3.98
.875
-.560
-1.024
1.503
I
1.045
I
5 3.85
.935
-.489
5 2.86
-.117
-.382
.278
.853
I
5 3.68
-.327
-.225
1
5 3.10
1.003
-.301
-.567
.887
.848
.228
.415
2
5 3.71
I
5 3.03
-.154
.663
.427
2
5 3.49
2
5 3.70
.673
.248
-.537
-.461
.107
.705
-.392
2
5 3.73
2
.707
.010
5 3.20
-.283
-.004
5 3.56
.879
-1.291
1
.823
2
5 3.94
.019
-.741
-.038
.847
-.811
2
5 3.74
2
5 3.82
.852
-.114
-.203
.149
.871
-.399
5 3.37
1
1
5 3.56
.899
.038
.992
.818
-.585
5 3.68
.064
1
.852
-.447
1
5 3.61
-.378
.905
-.317
5 3.85
-.629
1
2
5 3.99
.837
-.372
.179
.801
-.129
5 3.56
-.362
.575
1
I
5 3.68
.771
-.488
.981
-.337
5 3.49
-.189
I
2
5 3.74
.728
-.148
.346
-.686
.936
-.638
I
5 3.82
.208
.818
2
5 3.61
-.507
-.139
.835
-.372
2
5 3.65
.781
-.168
2
5 3.77
-.633
-.307
.884
.011
2
5 3.82
.672
-.219
2
5 3.66
-.626
-.087
-.901 . 2
.850
5 3.69
.908
-.091
5 3.75
2
-.025
-.982
.963
2
5 3.63
1.519
-.734
I
5 3.94
.812
-.391
-.180
.809
-1.006
2
5 3.67
-.028
.771
2
5 3.94
-.675
-.279
.888
-.249
2
5 3.81
-.348
I
5 3.76
.906
-.474
-.252
.777
-.354
2
5 3.94
.987
-.345
1
5 3.25
-.242
-.073
.929
1
5 3.42
-.850
-.054
.785
2
5 3.90
-.588
.039
1.027
1
5 3.31
.134
-.308
.832
1
5 3.71
-.231
-.318
.899
5 3.70
.410
1
-.463
I
5 3.76
.819
-1.056
-.215
.908
5 3.92
-.951
2
.930
.053
2
5 3.65
.589
-.602
.994
5 3.76
0
1.671
.901
-.696
5 3.81
0
.268
-.496
1.026
3.56
5
-.278
0
-.190
.774
2
5 3.71
.943
-.461
1.037
5 3.52
-.433
0
.822
-.225
2
5 3.75
1.457
-.978
.972
5 3.99
-.896
0
-.302
.773
2
5 4.10
2.185
-1.139
1.027
5 3.86
0
2.453
-1.031
.897
0
5 4.00

98

Indicator
111
112
113
114
115
116
117
118
119
120
12 1
122
123
DIF
CTI ME

DSS
ERP
Min Max Mean Std. Dev. Skewness Kurtosis Min Max Mean Std. Dev. Skewness Kurtosis
I
5 3.69
.903
-.416
.189
0
5 3.86
.942
-.743
l.308
2
3.81
.767
5
-.158
0
5 3.81
-1.052
-.378
.981
1.556
2
3.71
.737
-.200
5
5 3.92
-.140
.908
-1.054
2.286
0
2
.026
-.250
5 3.56
.728
2
5 4.00
.865
-.442
-.610
2
.941
-.573
-.729
5 4.05
2
5 4.05
.802
-.528
-.181
2
5 3.83
.815
-.211
-.525
2
5 4.04
.819
-.095
-.588
2
.822
-.568
-.289
.902
-.282
-.885
5 4.08
2
5 3.91
2
3.71
.798
-.221
-.327
5
1
5 3.71
.958
-.499
-.346
2
.870
-.217
-.687
5 3.81
.791
-.396
-.433
2
5 4.03
2
.877
-.503
-.753
1
5 4.10
.875
-.713
.194
5 4.08
1
3.75
-.405
.104
2
5 4.08
.799
-.264
-1.073
5
.855
2
3.90
.773
5 3.85
-.193
-.695
-.501
5
-.193
2
.841
2
-.140
5
3.96
.748
-.349
2
s 3.79 .887
-.140
-.827
2
.766
-.460
-.lSO
.031
5 4.0S
1
5 2.63
.903
-.113
I
5 2.72
.91S
-.012
-.626
-.S59
l
5 3.82
.830
.494

Table 5.10 (b): Non IT professionals: descriptive statistics for indicators
Indicator
SI
S2
S3
S4
SS
S6
S7
SS
S9
SIO
s 11
Ul
U2
U3
U4

us

U6
U7
U8
U9
UlO
Ull
U12
U13
U14
U15
U16
U17
LTIME
USE
COM
PRO
PLD
YOUNG
SUS EM
SUSEF
01
02
P3
04
05
~I

DSS
ERP
Min Max Mean Std. Dev. Skewness Kurtosis Min Max Mean Std. Dev. Skewness Kurtosis
1
s 4.12 1.040
-.938
-.029
-.504
-.771
2
s 3.93 .977
2
-.26S
-1.049
s 3.96 .904
2
5 3.89
.966
-.442
-.785
2
-.189
-.619
-.238
-.8S5
2
s 3.81 .844
s 3.63 .965
-.441
-.366
2
s 3.90 .869
-.464
-.376
s 3.60 .968
1
2
-.SS9
-.141
s 4.11 .891
-.70S
-.319
1
s 3.97 .942
-.313
-.936
I
-.490
s 3.84 1.014
-.482
2
s 3.84 .972
2
3.93
.903
-.329
-.839
1
5 4.10
1.030
-.981
.492
5
3.82
.991
I
-.331
-.939
.532
5
-.S 11
s 3.99 1.021
1
-.403
I
5 3.92
1.090
-.760
-.176
l
-.633
s 3.78 1.031
-.603
1
s 3.78 1.083
-.625
-.338
s 3.62 .981
-.063
1
-.S83
.244
1
1.015
-.019
-.736
1
5 3.58
.942
5
3.Sl
-.487
-.207
-.586
1
s 3.22 1.070
-.315
2
s 4.00 .745
2
-.130
5 4.10
.767
-.546
-.016
1
5 3.19
.908
-.050
.238
-.504
2
5 4.00
.782
-.359
-.380
2
5 3.38
.860
-.403
2
.067
-.9Sl
-.031
s 3.29 .905
5
3.77
.8S8
1
.144
-.789
2
3.93
-.961
2
5 3.4S
.929
-.053
5
.788
-.458
2
-.294
-.360
.762
-.295
1
5 3.67
.987
5 3.95
.939
-.056
-.445
.772
.071
-1.301
1
5 3.40
3
5 3.96
.271
-.410
s 3.29 .841
2
5 3.88
.686
-.368
.399
2
.526
.105
2
3.79
.781
-.159
-.395
2
s 3.27 .786
5
-.327
.027
-1.129
5 3.29
.979
1
2
3.71
.920
.171
5
-.062
-.185
.936
-.177
5 3.37
1
3.66
.885
-.002
1
5
.173
-.279
1
s 3.42 .912
2
.883
-.087
-.6Sl
5 3.55
-.093
-.482
-.394
.452
1
s 3.38 .981
1
5
3.55
.817
-.220
.541
.856
1.001
l
5 3.36
1
5
3.51
.835
-.610
-.411
-.301
.967
.478
-.125
1
5 3.70
2
.746
5 3.45
-.250
-.259
.2S2
-.678
l
s 3.41 .969
2
5 3.64
.806
-.298
-.345
-.641
l
s 3.70 .953
2
.169
s 3.47 .883
-.865
-.274
.975
-.493
l
4 2.66
.833
-.393
2
5 3.97
.296
-.788
1
s 3.82 1.059
.038
-1.103
1
s 2.85 1.266
-.635
.165
1.067
5 2.44
-.760
-.258
1
2
3.84
.898
5
-.168
-.560
1.072
-1.077
1
5 3.64
2.68
1.246
.140
I
5
.159
.374
.120
l
s 3.08 .983
-.297
1
3.48
.988
5
-.533
-.401
s 3.64 1.123
.007
1
.225
1
.980
5 2.89
-.239
.332
.748
2
5 3.49
-.043
.883
-.167
1
3.67
5
-.835
.092
.804
2
5 3.78
.928
3.29
-.552
I
5
.772
-.243
-.512
1.094
1
5 3.52
.835
.928
-.734
1
5 3.84
-.950
-.209
-.456
2
s 3.71 .979
-.464
3.92
.983
I
5
-.085
-.152
.958
3.45
-.208
l
5
-.189
.914
I
5
3.67
-.292
-.410
.961
-1.049
l
5 3.78
.022
.906
2
3.77
5
.301
-.513
.871
5 3.93
-.697
I
-.298
3.85
.892
2
5
-.454
-.12S
.825
5 3.63
-.448
2
-.179
.825
2
5 3.71

99

Indicator

A2
A3
1\4

AS
A6
~A 7

~8
~9

II
[2
[3
14
15
16
17
18
19
110

[II
112
lJ3
114
115
116
117
118
119
120
12 1
122
123

DI F
CTIME

DSS
ERP
Min Max Mean Std. Dev. Skewness Kurtosis Min Max Mean Std. Dev. Skewness Kurtosis
2
5 3.75
.830
-.106
-.597
2
5 3.62
.952
-.245
-.812
-1.034
5 3.74
2
.913
-.015
-.972
2
5 3.71
.979
-.118
-.407
-.354
2
5 3.67
.883
-.043
-.742
1
5 3.67
.973
-.964
2
5 3.68
.864
-.264
-.495
2
5 3.63
.965
-.047
-.370
2
5 3.96
.753
-.332
-.181
1
5 3.75
1.051
-.443
-.599
.232
2
5 3.99
.754
-.376
-.132
0
5 3.55
1.106
-.422
.954
-.171
-.953
2
5 3.97
.816
-.337
2
5 3.75
-.581
1
5 3.89
.906
5 3.74
1.000
-.306
.447
1
-.700
-.651
1
5 3.01
.979
.063
-.224
2
5 3.73
.917
-.310
2
5 3.89
1.022
-.197
-.579
.859
-.461
-.323
1
5 3.38
-.459
I
5 3.60
.924
-.636
.455
1
5 3.15
1.050
-.014
-.225
1
5 3.71
.950
-.387
.201
I
5 3.44
1.105
-.442
1
5 3.63
.965
-.429
.509
1
5 3.81
1.050
-.715
.255
.418
-.313
1
5 3.79
.971
-.694
1
5 3.70
1.102
-.524
5 3.79
.120
1
.881
-.832
1.374
1
5 3.40
.968
-.315
I
5 3.66
.961
-.706
.332
5 3.44
1.093
-.495
-.149
1
5 3.96
.890
2
.904
-.381
-.800
5 4.01
-.514
-.567
2
5 4.03
-.042
3
.726
-1.066
2
5 3.86
.962
-.296
-.972
2
5 3.64
-.206
-.618
1
5 3.74
1.028
-.557
-.130
.888
2
5 3.74
.986
-.342
-.861
2
5 3.89
.906
-.470
-.510
2
5 3.79
.833
-.039
-.776
2
5 3.84
-.220
-1.072
.972
2
5 3.55
.972
.094
-.977
2
5 3.97
.912
-.396
-.833
5 3.70
0
1.114
.767
0
-.797
5 3.84
1.014
-.975
1.571
5 3.63
0
.993
-.591
1.114
5 3.93
1.032
-.952
1.436
0
2
5 3.90
.915
5 3.81
-.762
-.253
-.969
0
1.101
.730
2
5 3.84
2
.933
.800
-.027
-.771
5 3.64
-.064
-.866
5 3.81
1
.938
5 3.92
-.850
.898
2
.829
-.294
-.571
2
5 4.03
.816
2
.819
-.337
5 4.10
-1.008
-.366
-.633
2
5 3.70
.938
.022
-1.016
.839
2
5 4.07
-.567
-.324
2
.072
5 3.99
.773
-.348
-.320
1
5 3.79
.897
-.409
5 4.00
.866
-1.036
2
-.264
1
5 3.75
1.038
-.403
-.341
2
5 3.93
1.024
.233
-.250
.903
-.329
-.839
5 2.60
1
I
5 2.85
2
.206
-.810
5 3.85
.828
-. 162
-.675
1.255

5.5 Hypothesis Testing
This section presents the analyses and decisions for the research hypotheses related
to the User Characteristics and Perceptions (UCP) factors and the System
Development and Organizational (SDO) factors.

5.5.1 Research Hypotheses for Indicators for User Characteristics and
Perceptions (UCP) Factors
Table 5.11 shows the results of using t-tests to examine the research hypotheses
identified in the table for both IT professionals and non IT professionals.

100

Table 5.11: T-tests for User Characteristics and Perceptions (UCP) hypotheses
Hypothesis
UCP l(a)
UCP l(b)
UCP l(c)
UCP l(d)
UCP l(e)
UCP l(i)
UCP l(f)
UCP l(g)
UCP l(h)
UCP l(j)
UCP l(k)
UCP l(l)
UCP 2(a)
UCP 2(b)
UCP 2(c)
UCP 2(d)
UCP 2(e)
UCP 2(f)
UCP 2(g)
UCP 2(h)
UCP 2(i)
UCP 3(a)
UCP 3(b)
UCP 3(c)
UCP 4(a)
UCP 4(b)
UCP 4(c)
UCP 4(d)
UCP 4(e)
UCP 4(f)
UCP 4(g)
UCP 4(h)
UCP 4(i)
UCP 4(j)

IT Professionals
Mean for DSS
Sig.
T
df
- Mean for ERP
(2-tailed)
-.30
-3.086 107
.003
.10
1.008 107
.316
-.02
-.167 107
.868
.03
.269 107
.788
.15
1.507 107
.135
2.074 107
.22
.040
-.06
.547
-.604 107
.00
.000 107
1.000
1.05
10.885 107
.000
.08
.886 107
.378
-.42
-3.630 107
.000
-.10
-.968 107
.335
.84
6.821 107
.000
.84
7.701 107
.000
6.762 107
.73
.000
.71
7.986 107
.000
.96
9.015 107
.000
.50
5.515 107
.000
6.477 107
.63
.000
.60
6.410 107
.000
.64
6.096 107
.000
-1.07
-7.941 107
.000
1.40
13.291 107
.000
-.99
-8.242 107
.000
.68
6.876 107
.000
.65
7.401 107
.000
.55
5.737 107
.000
.65
4.919 107
.000
-.61
-5.014 107
.000
.50
6.471 107
.000
-.24
-2.795 107
.006
.59
6.568 107
.000
.55
5.631 107
.000
.45
4.170 107
.000
.40
3.785 107
.000
-.39
-3.790 107
.000

Non IT Professionals
Mean for DSS
Sig.
T
df
- Mean for ERP
(2-tailed)
.19
1.523 72
.132
.07
.599 72
.551
.18
1.455 72
.150
.30
2.517 72
.014
.14
1.182 72
.241
.00
1.000
.000 72
-.16
.203
-1.285 72
-.16
-1.116 72
.268
1.32
9.360 72
.000
.14
1.093 72
.278
-.16
-1.242 72
.218
-.07
-.527 72
.600
.78
6.310 72
.000
7.224 72
.90
.000
.62
5.805 72
.000
.48
4.636 72
.000
.48
4.090 72
.000
.27
2.473 72
.016
.56
5.542 72
.000
.59
5.623 72
.000
.52
5.435 72
.000
-4.937 72
-.97
.000
1.40
8.902 72
.000
-.96
-5.113 72
.000
.42
3.684 72
.000
2.347 72
.29
.022
.12
.943 72
.349
.59
3.640 72
.001
-.56
-3.002 72
.004
3.249 72
.002
.38
-2.671 72
-.29
.009
.135
.16
1.513 72
1.443 72
.153
.15
-.25
-2.113 72
.038
.23
2.003 72
.049
-1.831 72
.071
-.23

Note: Highlighted significance values indicate that the value of Tis statistically significant at
a level of 0.05 or less.

Using the results from Table 5.11 the following Table 5.12 presents the decision
for each of the research hypotheses for lT and non lT professionals.
Table 5.12: Decisions for User Characteristics and Perceptions (UCP) hypotheses
Decision
IT Professionals
Supported
The usefulness of
User's
UCP l(a): The usefulness of the systems
systems functions is
Perceptions of
functions is significantly different for
significantly less for
the System
DSS and ERP systems.
DSS than ERP
systems.
UCP l(b): The usefulness ofoutputs from
Not Supported
the system is significantly different for
DSS and ERP systems.
UCP Factor

Hypothesis
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Decision
Non IT Professionals

Not Supported

Not Supported

UCP Factor

Hypothesis
UCP l(c): User documentation is more
important for DSS than for ERP systems.
UCP l(d): Help support is more
important for DSS than for ERP systems.
UCP l(e): The importance of the
performance of the system is significantly
different for DSS and ERP systems.
UCP I (h): The time taken to learn the
system is significantly more for DSS than
for ERP systems.
UCP 1(i): Personal gain from working
with the system is significantly different
for DSS and ERP systems.
UCP I(f): The importance of the ease of
interaction with the system is significantly
different for DSS and ERP systems.
UCP l(g): The importance of the ease of
learning the system is significantly
different for DSS and ERP systems.
UCP 1G): The impact of the system on
increasing job security is higher for DSS
than ERP systems.
UCP l(k): The impact of the system on
improving work procedures is higher for
ERP than DSS systems.
UCP 1(1): The impact of the system on
increasing an individual's job satisfaction
is higher for ERP systems than for DSS.

Cognitive
UCP 2(a): Learn new skills and
Styles of Users knowledge is significantly more important
for DSS than for ERP systems.
UCP 2(b): Analyze quantitative
information is significantly more
important for DSS than for ERP systems.
UCP 2(c): Analyze qualitative
information is significantly more
important for DSS than for ERP systems.
UCP 2(d): Reason heuristically is
significantly more important for DSS than
for ERP systems.
UCP 2(e): Make judgments and decisions
is significantly more important for DSS
than for ERP systems.
UCP 2(f): Adopt rules is significantly
more important for DSS than for ERP
systems.
UCP 2(g): Understand the context ofa
problem is significantly more important
for DSS than for ERP systems.
UCP 2(h): Deal with uncertainty is
significantly more important for DSS than
for ERP systems.
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Decision
IT Professionals

Decision
Non IT Professionals

Not Supported

Not Supported

Not Supported

Supported.

Not Supported

Not Supported

Supported

Supported

Supported
Personal gains are
significantly greater
for DSS than ERP.

Not Supported

Not Supported

Not Supported

Not Supported

Not Supported

Not Supported

Not Supported

Supported

Not Supported

Not Supported

Not Supported

Supported

Supported

Supported

Supported

Supported

Supported

Supported

Supported

Supported

Supported

Supported

Supported

Supported

Supported

Supported

Supported

UCP Factor

Hypothesis

Decision
IT Professionals

Decision
Non IT Professionals

UCP 2(i): Deal with ambiguity is
significantly more important for DSS than
for ERP systems.

Supported

Supported

Supported
Supported
UPC 3(a): The frequency of system usage rrhe frequency of usage The frequency of
is significantly different for DSS and ERP is significantly less for usage is significantly
less for DSS than ERP
systems.
DSSthan ERP
svstems.
!systems.
UPC 3(b): Significantly more time is
Supported
required to complete tasks using DSS than
Supported
is required to complete tasks using ERP
System Usage
systems.
Not Supported
Not Supported
rrhe proportion of work The proportion of
UPC 3(c): The proportion of work done
work done using DSS
done using DSS is
using DSS is significantly greater than the
significantly less than is significantly less
proportion of work done using ERP
!the proportion of work than the proportion of
systems.
work done using ERP
ktone using ERP
svstems.
lsvstems.
UCP 4(a): The amount of experience a
Personal
Supported
Supported
Characteristics user has in their current position is
significantly more important for DSS than
of Users
for ERP systems.
UCP 4(b): The amount of experience a
user has had in previous work positions is
Supported
Supported
significantly more important for DSS than
for ERP systems.
UCP 4(c): The amount of experience a
Supported
user has had with computer-based systems
Not Supported
is significantly more important for DSS
than for ERP systems.
a) Supported for DSS. (a) Supported for DSS.
:b) Not supported for (b) Not supported for
UCP 4(d): Older users have significantly
ERP where younger
ERP where younger
more success in using DSS and ERP
users have more
users have more
systems than younger users.
success than older
lsuccess than older
users.
tusers.
a) Supported for DSS (a) Supported for DSS
UCP 4(e): Male users have significantly !b) Not supported for (b) Not supported for
ERP where females
ERP where females
more success in using DSS and ERP
!have more success than have more success
systems than female users.
than males.
males.
UCP 4(f): The level of formal education
Not Supported
Supported
of users is significantly more important
for DSS than for ERP systems.
UCP 4(g): The type of formal education is
Not Supported
Supported
significantly more important for DSS than
for ERP systems.
Supported
Supported
UCP 4(h): The importance of
Communication skills Communication skills
communication skills is significantly
lare significantly more are significantly less
different for the use of DSS and ERP
important for DSS than important for DSS than
systems.
ERP systems.
ERP svstems.
Supported
Supported
.
.
.
Interpersonal skills are Interpersonal skills are
UCP 4(1): The importance ofmterpersonal ignificantly more
significantly more
~· ·· :~ is sigftifieantly different fu ~·- ~.:;~ SI
of DSS and ERP systems.
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UCP Factor

Decision
Decision
IT Professionals
Non IT Professionals
important for DSS than important for DSS than
ERP systems.
ERP systems.
Supported
Supported
UCP 40): The importance of teamwork Teamwork skills are Teamwork skills are
skills is significantly different for the use significantly less
significantly less
of DSS and ERP systems.
important for DSS than important for DSS than
ERP systems.
ERP systems.
Hypothesis

In Table 5.12 hypothesis UCP 4(e) states that Male users have significantly more
success in using DSS and ERP systems than female users. This hypothesis required
the measurement of two variables for testing the hypothesis with respect to DSS
(SUSEDM and SUSEDF) and two variables for testing the hypothesis with respect to
ERP systems (SUSEEM and SUSEEF). Since the respondents are being asked to
assess success in relation to males and females it was necessary to check whether or
not there were significant differences between male and female respondents in their
response to each of the 4 variables. The results of using t-tests for this purpose are
shown in Table 5.13.
Table 5.13: T-tests for differences between males and females for hypothesis UCP
4(e)
IT Professionals
DSS

Gender of
Respondents

Male
Female
Male
SUSEDF
Female

SUSEDM

ERP

68
40
68
40
IT Professionals

Gender of
Respondents

Male
Female
Male
SUSEEF
Female

SU SEEM

Number

Non IT Professionals
T

Sig.
(2tail)
528

T

(2tail)

68
40
68
40

Sig.
Number

T

(2tail)

34
- .202
1.287
39
34
-.873 .386
39
Non IT Professionals
Sig.
Gender of
Number T
(2Respondents
tail)
34
Male
-.552 .583
39
Female
34
Male
- .026
2.266
39
Female

Male
Female
Male
.322 .748
Female

.634

Sig.
Number

Gender of
Respondents

1.092 .277
-.208 .835

Note: The highlighted significance value is significant at a level of 0.05 or less.

From Table 5.13 it is seen that for both IT and non IT professionals there was no
significant difference at a level of 0.05 or less between the mean response from male
and female respondents with respect to either of the variables associated with the
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hypotheses regarding DSS. For IT professionals there was no significant difference at
a level of 0.05 or less between the mean response from male and female respondents
with respect to either of the variables associated with the hypothesis regarding ERP
systems. However, for non IT professionals there is evidence that on average female
respondents have assigned a significantly higher score to SUSEEF compared to male
respondents. Consequently, the decision regarding hypothesis UCP 4(e) with respect
to ERP that it is not supported and that females have more success than males in

using ERP is largely due to the non IT professional female respondents who have
rated the success of females in using ERP systems significantly higher than the male
respondents.

5.5.2 Research Hypotheses for Indicators for System Development and
Organizational (SDO) Factors
Table 5.14 shows the results of using t-tests to examine the research hypotheses
identified in the table for both IT professionals and non IT professionals.
Table 5.14: T-tests for System Development and Organizational (SDO) hypotheses
Hypothesis
SDO l(a)
SDO l(b)
SDO l(c)
SDO l(d)
SDO l(e)
SDO 2(a)
SDO 2(b)
SDO 2(c)
SDO 2(d)
SDO 2(e)
SDO 3(a)
SDO 3(b)
SDO 3(c)
SDO 3(d)
SDO 4(a)
SDO 4(b)
SDO 4(c)
SDO 4(d)
SDO 4(e)
SDO 4(0
SDO 4(1!)
SDO 4(h)
SDO 5(a)

IT Professionals
Mean forDSS
Sig.
df
T
{2-tailed)
- Mean for ERP
.38
3.866 107
.000
.08
.8 17
107
.416
.19
2.296 107
.024
-.06
-.776 107
.439
.14
1.583 107
.116
.12
1.285 107
.202
.25
2.355 107
.o20
-.21
-2.385 107
.019
.12
l.260 107
.210
-l.716 107
-.17
.089
107
.06
.560
.576
2.828 107
.31
.006
.28
2.776 107
.006
-.06
-.502 107
.617
-7.178 107
-.69
.000
.48
5.311 107
.000
4.252 107
.000
.41
.530
.06
.631
107
-2.958 107
.004
-.27
.701
.05
.385
107
.097
.16
1.673 107
.23
2.279 107
.025
.II
.246
1.168 107
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Non IT Professionals
Mean for DSS
Sig.
T
df
{2-tailed)
- Mean for ERP
2.81 7 72
.32
.006
.21
1.757 72
.083
2.630 72
.22
.010
-.01
-.132 72
.896
-.847 72
-.08
.400
.815 72
.418
.08
1.424 72
.14
.159
.276 72
.784
.03
1.000
.000 72
.00
.654
.450 72
.05
.100
.21
l.666 72
.44
3.117 72
.003
.070
1.841 72
.22
.224
l.226 72
.15
-5.812 72
.000
-.71
4.323 72
.000
.51
.000
.45
3.860 72
2.214 72
.030
.27
.107
-l.631 72
-.18
.389
.867 72
.10
3.938 72
.000
.40
2.010 72
.048
.22
.567
-.575 72
-.05
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Hypothesis
SDO 5(b)
SDO 5(c)
SDO 5(d)
SDO 5(e)
SDO 5(f\
SDO 5(g)
SDO 5(h)
SDO 5(i)
SDO 5(j)
SDO 5(k)
SDO 5(1)
SDO 5(m)
SDO 5(n)
SDO 5(o)
SDO 5(o)
ISDO 5(q)

IT Professionals
Mean for DSS
Sig.
df
T
(2-tailed)
- Mean for ERP
.14
1.620 107
.108
-.18
-1.997 107
.048
.00
.000
107
1.000
-.20
-2.003 107
.048
-5.074 107
-.44
.000
107
1.000
.00
.000
-.20
-2.589 107
.011
. 18
2.068 107
.041
1.42
16.211 107
.000
.00
.000
107
1.000
-.22
-2.765 107
.007
-.02
-.261
107
.794
-.33
-3.480 107
.001
.571
.05
.568
107
-1.IO
-10.015 107
.000
.18
2.491 107
.014

Non IT Professionals
Mean for DSS
Sig.
df
T
(2-tailed)
- Mean for ERP
.122
.16
1.564 72
-.10
-.817 72
.416
-1.293 72
.200
-. 15
-.388 72
.699
-.04
-4.361 72
-.42
.000
.214
-1.255 72
-.14
-.30
-3.397 72
.001
.321
1.000 72
.10
8.940 72
1.33
.000
2.217 72
.19
.030
.288
-.11
-1.070 72
-.698 72
.488
-.07
-3.326 72
-.37
.001
.034
2.163 72
.19
-6.618 72
-1.00
.000
.25
2.356 72
.021

Note: Highlighted significance values indicate that the value of T is statistically significant at
a level of 0.05 or less.

Using the results from Table 5.14 the following Table 5.15 presents the decision
for each of the research hypotheses for IT and non IT professionals.
Table 5.15: Decisions for System Development and Organizational (SDO) hypotheses
Decision
IT Professionals
Supported
SDO l(a): The importance of
Knowing the
knowing the organization's mission organization's mission
and strategic plans
and strategic plans before the
before the project starts
project starts is significantly
is significantly more
different for DSS and ERP
important for DSS than
projects.
ERP systems.
SDO l(b): Knowing the
organization's IT strategic plans
before the project starts is
Not Supported
significantly more important for
ERP projects than for DSS
Jprojects.
Organizational
Supported
Context
Knowing the
SDO 1( c): The importance of
organization's level of
knowing the organization's level of
maturity in the use of
maturity in the use of information
information technology
technology before the project starts
before the project starts
is significantly different for ERP
is significantly more
and DSS projects.
important for DSS than
ERP systems.
SDO I (d): Knowing the scope of
the organization's activities before
Not Supported
the project starts is significantly
more important for ERP projects
than for DSS proiects.
SDO l(e): The importance of
Not Supported
knowing the organization's
SDO Factor

Hypothesis
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Decision
Non IT Professionals
Supported
Knowing the
organization's mission
and strategic plans
before the project starts
is significantly more
important for DSS than
ERP svstems.

Not Supported

Supported
Knowing the
organization's level of
maturity in the use of
information technology
before the project starts
is significantly more
important for DSS than
ERP svstems.

Not Supported

Not Supported

SDO Factor

Decision

Hypothesis

financial position before the project
starts is significantly different for
DSS and ERP projects.
SDO 2(a): The importance of
managing changes to
organizational roles and structures
is significantly different for DSS
and ERP projects.
SDO 2(b): Managing changes to
communications is significantly
more important for DSS projects
than for ERP projects.
SDO 2(c): Providing user training
and education is significantly more
Change
important for ERP projects than for
Management
DSS projects.
SDO 2(d): The importance of
managing changes to performance
management is significantly
different for DSS and ERP
!projects.
SDO 2(e): The importance of
preparing for changes to
management practices is
significantly different for DSS and
ERP projects.
SDO 3(a): The importance of
determining the costs of existing
processes is significantly different
for DSS and ERP projects.

IT Professionals

Decision
Non IT Professionals

Not Supported

Not Supported

Supported

Not Supported

Supported

Not Supported

Not Supported

Not Supported

Not Supported

Not Supported

Not Supported

Not Supported

Supported
Supported
Determining the costs of Determining the costs of
new processes is
new processes is
significantly more
significantly more
important for DSS than important for DSS than
ERP svstems
ERP systems
Business
Supported
Process
SDO 3(c): The importance of
Redesign
Determining the costs of
determining the costs of modeling
modeling and designing
Not Supported
and designing processes is
processes is significantly
significantly different for DSS and
more important for DSS
ERP projects.
than ERP systems
SDO 3(d): Determining the costs oi
redesigning and re-engineering
Not Supported
Not Supported
processes is significantly more
important for ERP projects than for
DSS projects.
SDO 4(a): Using a traditional
system development life cycle
Development
Supported
Supported
approach is significantly more
Methodology
appropriate for ERP projects than
for DSS projects.
SDO 4(b): Using an
incremental/evolutionary system
development approach is
Supported
Supported
significantly more appropriate for
DSS projects than for ERP
IProiects.
SDO 3(b): The importance of
determining the costs of new
processes is significantly different
for DSS and ERP projects.
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SDO Factor

Hypothesis

SDO 4(c): Using a small release
approach to system development is
significantly more appropriate for
DSS projects than for ERP
!Projects.
SDO 4(d): Using a customized
framework as the approach to
system development is significantly
more appropriate for DSS projects
than for ERP projects.
SDO 4(e): Techniques and tools
used for process modeling are
significantly more important for
ERP projects than for DSS
!Projects.
SDO 4(t): The importance of
techniques and tools for data
modeling is significantly different
for ERP projects and DSS projects.
SDO 4(g): Prototyping techniques
and tools are significantly more
important for DSS projects than for
ERP projects.
SDO 4(h): CASE tools are
significantly more important for
DSS projects than for ERP
projects.
SDO 5(a): The importance of
Project
support from the organization's
Management senior management is significantly
different for DSS and ERP
projects.
SDO 5(b): Support from the IT
department is significantly more
important for DSS projects than for
ERP projects.
SDO 5(c): Support from
vendors/suppliers is significantly
more important for ERP projects
than for DSS projects.
SDO 5(d): The involvement of
users is significantly more
important for DSS projects than for
BRP projects.
SDO 5(e): The involvement of all
stakeholders is significantly more
important for ERP projects than for
DSS projects.
SDO 5(f): The use of project
management software and tools is
significantly more important for
ERP projects than for DSS
Iprojects.
SDO 5(g): An effective project
manager is significantly more
important for ERP projects than for
DSS projects.
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Decision
IT Professionals

Decision
Non IT Professionals

Supported

Supported

Not Supported

Supported

Supported

Not Supported

Not Supported

Not Supported

Not Supported

'

Supported

Supported

Supported

Not Supported

Not Supported

Not Supported

Not Supported

Supported

Not Supported

Not Supported

Not Supported

Supported

Not Supported

Supported

Supported

Not Supported

Not Supported

SDO Factor

Hypothesis

Decision
IT Professionals

Decision
Non IT Professionals

SDO 5(h): An effective project
team is significantly more
important for ERP projects than for
DSS projects.

Supported

Supported

Supported
Defining project goals
before the project starts
is significantly more
important for DSS than
ERP systems.

SDO 5(i): The importance of
defining project goals before the
project starts is significantly
different for DSS and ERP
projects.
SDO 5G): Systems requirements
are significantly more difficult to
determine for DSS than for ERP
systems.
SDO 5(k): The delivery of system
capabilities is significantly more
important for ERP projects than for
DSS oroiects.

Not Supported

Supported

Supported

Not Supported

Supported

Supported
SDO 5(1): Quality assurance of the Quality assurance of the
system is significantly different for system is significantly
DSS and ERP projects.
more important for ERP
than DSS proiects.
SDO 5(m): Systems security is
Not Supported
more important for ERP than DSS.
Not Supported
SDO 5(n): Technical systems
Technical systems
documentation is more important documentation is more
important for ERP than
for DSS than for ERP systems.
DSS systems.
SDO 5(o): Systems maintenance is
more important for DSS than for
Not Supported
ERP svstems.
SDO 5(p): The completion time
needed for development and
Supported
implementation is underestimated
more often in DSS projects than in
ERP proiects.
Supported
The importance of
SDO 5(q): The importance of
adhering to the project
adhering to the project budget is
significantly different for DSS and budget is significantly
more important for DSS
ERP projects.
than ERP projects.

Not Supported

Not Supported
Not Supported
Technical systems
documentation is more
important for ERP than
DSS svstems.
Supported

Supported

Supported
The importance of
adhering to the project
budget is significantly
more important for DSS
than ERP oroiects.

5.6 Relative Importance of Indicators

The relative importance of 65 indicators was determined by ranking the means of
the importance ratings assigned to the indicators by respondents. The indicator with
the largest mean was ranked 1 (most important) and the indicator with the lowest
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mean was ranked 65 (least important). Tied ranks were assigned the average of the
rank positions they occupied.
Table 5.16 shows Spearman rank order correlation coefficients when the ranks for
indicators for DSS and ERP are compared for IT professionals and also for non IT
professionals.
Table 5.16: Comparison of the ranks of indicators for DSS and ERP for IT and non IT
professionals
IT Professionals
Rank of DSS Indicators
versus
Rank of ERP Indicators

Correlation Coefficien~
Non IT Professionals
(Si1mificance 2-tailed)
Rank ofDSS Indicators
0.017
versus
(0.891)
Rank of ERP Indicators

Correlation Coefficient
(Silmificance 2-tailed)

0.190
(0.129)

From Table 5.16 it is seen that for IT professionals and also for non IT
professionals there is no significant agreement at a significance level of 0.05 or less
between the ranks assigned to indicators for DSS and ERP systems.
Table 5.17 shows the results of using Kendall's Tau to compare the rankings of the
indicators for DSS by IT and non IT professions and also the rankings of the
indicators for ERP by IT and non IT professionals.
Table 5.17: Comparison of IT and non IT professionals' rankings of indicators for
DSS and ERP
DSS Indicators
Rank of DSS Indicators by
IT Professionals
versus
Rank of DSS Indicators by
!Non IT Professionals

Kendall's Tau
(Si!!:nificance 2-tailed

.528
(.000)

ERP Indicators
Rank of ERP Indicators by
CT Professionals
versus
!Rank of ERP Indicators by
IN on lT Professionals

Kendall's Tau
Si!!:nificance 2-taHed'

.727
(.000)

From Table 5.17 it is seen that there is significant agreement at a level of 0.000 or
less between the rankings of indicators for DSS by IT and non IT professionals and
the same is true for the indicators for ERP systems.
The comparisons of rankings have shown that IT and non IT professionals have
not ranked indicators for DSS in the same manner as they ranked indicators for ERP
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systems. However, both groups do agree about the ranking of indicators for DSS and
they also agree about the ranking of indicators for ERP systems. In order to further
investigate these similarities and differences with respect to the relative importance of
indicators the ranks of the indicators are categorized as High Relative Importance (H);

Medium (Moderate) Relative Importance (M); or Low Relative Importance (L)
according to whether the rank is in the top, middle, or bottom third of the distribution
of ranks, respectively. Table 5.18 shows for each of the 65 items the rank and the type
of ranking (H, M, or L) for DSS and ERP systems for both IT and non IT
professionals.
Table 5.18: Rank and type ofranking for UCP and SDO indicators
Non IT
Professionals
DSS
ERP
DSS
ERP
Rank Type Rank Type Rank Typ e Rank !Type
29.5 M 1.0 H 1.0 H 9.0 H
9.0 H 13.0 H 13.5 H 12.5 H
51.0 L 33.0 M 31.5 M 39.0 M
52.5 L 38.5 M 21.5 H 42.0 M
3.0 H 11.0 H 2.0 H 6.5 H
12.0 H 28.5 M 28.0 M 16.0 H
16.0 H 7.0 H 17.5 H 1.5 H
26.0 M 19.0 H 30.0 M 5.0 H
7.0 H 9.5 H 19.5 H 22.0 H
62.0 L 12.0 H 56.0 L 22.0 H
54.5 L 30.0 M 61.5 L 43.0 M
22.0 H 65.0 L 7.0 H 63.0 L
9.0 H 57.0 L 3.0 H 64.0 L
1.5 H 50.5 L 7.0 H 55.0 L
26.0 M 61.0 L 37.5 M 60.0 L
1.5 H 59.5 L 17.5 H 46.5 L
16.0 H 47.0 L 16.0 H 35.5 M
9.0 H 49.0 L 13.5 H 52.5 L
19.5 H 54.0 L 25.0 M 60.0 L
26.0 M 56.0 L 34.5 M 62.0 L
31.5 M 62.0 L 43.0 M 60.0 L
38.5 M 63.0 L 50.5 L 57.0 L
43.5 M 58.0 L 59.0 L 50.0 L
37.0 M 59.5 L 59.0 L 55.0 L
58.0 L 64.0 L 61.5 L 58.0 L
29.5 M 52.0 L 64.0 L 33.0 M
28.0 M 48.0 L 52.5 L 51.0 L
64.0 L 14.5 H 63.0 L 33.0 M
IT Professionals

UCP Factor

Indicator

System functions
System output
User documentation
Help SUDDOrt
Performance
User's
Perceptions Personal gains
of the System Ease of interaction
Ease of learning
Job security
Work procedures
Job satisfaction
Learn new skills and knowledge
Analyze quantitative information
Analyze qualitative information
Cognitive Reason heuristically
Styles
Make judgments and decisions
of Users
Adopt rules
Understand the context of a problem
Deal with uncertainty
Deal with ambiguity
Experience in current position
:Previous work experience
Experience with computer systems
Personal
Level of education
Characteristics
Type of education
of Users
Communication skills
Interpersonal skills
Teamwork skills

.
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Non IT
Professionals
SDO Factor
Indicator
DSS
ERP
DSS
ERP
Rank Type Rank ITvoe Rank Type Rank Type
Mission and strategy
19.5 H 43.0 M 28.0 M 45.0 L
lT strategy
33.0 M 32.0 M 19.5 H 30.5 M
Organizational
Maturity in IT
62.0 L 53.0 L 48.5 L 46.5 L
Context
Scope of activities
59.5 L 37.0 M 37.5 M 22.0 H
Financial position
14.0 H 22.5 H 26.0 M 9.0 H
Roles and structures
54.5 L 43.0 M 43.0 M 39.0 M
46.0 L 46.0 L 39.0 M 41.0 M
Communications
Change
Training and education
59.5 L 24.5 M 40.5 M 30.5 M
Management
Performance management
38.5 M 40.0 M 48.5 L 35.5 M
Management practices
56.0 L 24.5 M 47.0 L 39.0 M
Costs of existing processes
43.5 M 36.0 M 13.5 H 25.0 M
Business
Costs of new processes
19.5 H 41.0 M 9.5 H 44.0 L
Process
Costs of modeling and designing processes 19.5 H 38.5 M 11.0 H 25.0 M
Redesign Costs ofredesigning and re-engineering
40.5 M 26.5 M 23.5 M 27.5 M
!processes
Traditional SDLC
65.0 L 14.5 H 65.0 L 29.0 M
Incremental/evolutionary
23.5 M 50.5 L 23.5 M 55.0 L
Small releases
48.5 L 55.0 L 57.0 L 65.0 L
Development Customized frameworks
40.5 M 35.0 M 43.0 M 48.5 L
Methodology Process modeling tools
57.0 L 16.5 H 54.5 L 18.5 H
Data modeling tools
35.0 M 31.0 M 34.5 M 33.0 M
Prototvoing tools
48.5 L 43.0 M 34.5 M 52.5 L
CASE tools
43.5 M 45.0 L 50.5 L 48.5 L
Senior management support
4.0 H 9.5 H 13.5 H 4.0 H
IT department support
13.0 H 20.5 H 4.5 H 14.0 H
Vendors/suooliers support
52.5 L 20.5 H 52.5 L 27.5 M
User involvement
35.0 M 26.5 M 40.5 M 12.5 H
Stakeholders involvement
48.5 L 16.5 H 34.5 M 16.0 H
6.5 H
Project management software/tools
62.0 L 8.0 H 59.0 L
Effective manager
11.0 H 4.0 H 45.5 L 16.0 H
Project
Management Effective team
9.0 H
31.5 M 5.0 H 54.5 L
Define project goals
5.5 H 18.0 H 21.5 H 18.5 H
48.5 L 34.0 M 28.0 M 37.0 M
System capabilities
System quality
35.0 M 6.0 H 31.5 M 11.0 H
1.5 H
5.5 H 2.0 H 4.5 H
System security
3.0 H
43.5 M 3.0 H 45.5 L
Technical documentation
23.5 M 22.5 H 9.5 H 20.0 H
System maintenance
16.0 H 28.5 M 7.0 H 25.0 M
Adherence to budget
IT Professionals

Based on the information in Table 5.18 about the type of ranking assigned to the
indicators the following comparisons are made:
(a) For IT professionals the types of rankings assigned to indicators for DSS and
ERP are compared in Table 5.19 (a).

For non IT professionals the types of rankings assigned to indicators for DSS and
ERP are compared in Table 5.19 (b).
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(b) The types of rankings for indicators for DSS by IT and non IT professionals are
compared in Tables 5.20 (a) and (b).
The types of rankings for indicators for ERP by IT and non IT professionals are
compared in Tables 5.21 (a) and (b).
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Table 5.19 (a): IT professionals: types of rankings of indicators for DSS and ERP
IT
Professionals

l-Ii~h

UCP: User's Perceptions of tire System:
System output, Performance, Ease of
interaction, Job security.
SDO: Organizational Context: Financial
High
position. Project Management: Senior
management support, IT department support,
Effective manager, Define project goals,
System security.
UCP: User's Perceptions of the System:
Personal gains.
ERP
SDO: Organizational Context: Mission and
Medium strategy. Business Process Redesign: Costs
of new processes, Costs of modeling and
designing processes. Project Management:
Adherence to budget.
UCP: Cognitive Styles of Users: Learn new
skills and knowledge, Analyze quantitative
information, Analyze qualitative information,
Low
Make judgments and decisions, Adopt rules,
Understand the context of a problem, Deal
with uncertainty.

DSS
Medium
UCP: User's Perceptions of tire System: System functions, Ease of
learning.
SDO: Project Management: Effective team, System quality, Technical
docwnentation, System maintenance.

Low
UCP: User's Perceptions of the System: Work
procedures. Personal Cliaracteristics of Users:
(feamwork skills.
SDO: Development Metliodology: Traditional SDLC,
Process modeling tools. Project Management:
Vendors/suppliers support, Stakeholders involvement,
Project management software/tools.

..

SDO: Organizational Context: IT strategy.
Otallge Management: Performance management. Business Process
Redesign: Costs of existing processes, Costs of redesigning and reengineering processes. Development Methodology: Customized
frameworks, Data modeling tools. Project Management: User
involvement.
UCP: Cognitive Styles of Users: Reason heuristically, Deal with
ambiguity.
Personal Cliaracteristics of Users: Experience in current position,
Previous work experience, Experience with computer systems, Level of
education, Communication skills, Interpersonal skills.
SDO: Developme11t M etllodology: IncrementaV evolutionarv, CASE tools.
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UCP: User's Perceptions of tire System: User
documentation, Help support, Job satisfaction.
SDO: Organizational Context: Scope of activities.
Change Management: Roles and structures, Training
and education, Management practices. Development
Metllodology: Prototyping tools. Project Management:
System capabilities.
UCP: Personal Characteristics of Users: Type of
education.
SDO: Organizational Context: Maturity in IT. Change
Nlanageme11t: Communications.
Development Methodology: Small releases.

Table 5.19 (b): Non IT professionals: types of rankings of indicators for DSS and ERP
Non IT
Professionals

DSS
High
Medium
UCP: User's Perceptions of tire System: Systems UCP: User's Perceptions of the System: Personal gains, Ease of
functions, System output, Performance, Ease of
learning.
interaction, Job security.
SDO: Organizational Context: Scope of activities, Financial
High
SDO: Project Management: Senior management position. Project Management: User involvement, Stakeholders
support, IT department support, Define project
involvement, System quality.
goals, System secuiity, System maintenance.
UCP: User's Perceptions of the System: User documentation.
UCP: User's Perceptions of the System: Help
SDO: Change Management: Roles and structures,
support. Cognitive Styles of Users: Adopt rules.
Communications, Training and education. Business Process
SDO: Organizational Context: Organizational
Medium strategy. Business Process Redesign: Costs of
'R.edesig11: Costs of redesigning and re-engineering processes.
existing processes, Costs of modeling and designing Development Methodology: Data modeling tools. Project
processes. Project Management: Adherence to
Management: System capabilities.
budget.
UCP: Cognitive Styles of Users: Learn new skills UCP: Cognitive Styles of Users: Reason heuristically, Deal with
and knowledge, Analyze quantitative information, uncertainty, Deal with ambiguity. Personal Characteristics of
Analyze qualitative information, Make judgments Users: Experience in current position
Low and decisions, Understand the context of a problem. SDO: Organizational Context: Mission and strategy.
Development Met/iodology: Incremental/ evolutionary,
SDO: Business Process Redesign: Costs of new
Customized frameworks, Prototyping tools.
processes.
1

ERP
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Low
UCP: User's Perceptions of the System: Work
procedures.
SDO: Development Methodology: Process modeling
tools. Project Management: Project management
software/ tools, Effective manager, Effective team,
Technical documentation.
UCP: User's Perceptions oft/re System: Job
satisfaction. Personal Characteristics of Users:
Communication skills, Teamwork skills.
SDO: Change Management: Performance
management, Management practices. Development
IMetlwdology: Traditional SDLC. Project
Mana~ement: Vendors/ sunoliers sunoort.
UCP: Personal Characteristics of Users: Previous
work experience, Experience with computer systems,
Level of education, Type of education, Interpersonal
skills.
SDO: Organizational Context: Maturity in IT.
Development Met/1odology: Small releases, CASE
tools.

Table 5.20 (a): Indicators for DSS with the same type ofranking by IT and non IT professionals
Rank by IT and Non IT
Professionals
High

Medium

Low

Category/Factor/Indicator
UCP: User's Perceptions of the System: System output, Perfonnance, Ease of interaction, Job security. Cog11itive Styles of Users: Learn new skills and
knowledge, Analyze quantitative infonnation, Analyze qualitative infonnation, Make judgments and decisions, Adopt rules, Understand the context of a problem.
SDO: Business Process Redesign: Costs of new processes, Costs of modeling and designing processes. Project Management: Senior management support, IT
department suooort, Define project goals, System security, Adherence to budget.
UCP: User's Perceptions of t/1e System: Ease ofleaming. Cognitive Styles of Users: Reason heuristically, Deal with ambiguity. Personal Characteristics of
Users: Experience in current position.
SDO: Business Process Redesign: Costs ofredesigning and re-engineering processes. Development Methodology: Incremental/evolutionary, Customized
frameworks, Data modeling tools. Project Management: User involvement, Systems quality.
UCP: User's Perceptions ofthe System: Work procedures, Job satisfaction. Personal Characteristics of Users: Type of education, Teamwork skills.
SDO: Organizational Context: Maturity in IT. Change Management: Management practices. Development Methodology: Traditional SDLC, Small releases,
Process modeling tools. Project Ma11agement: Vendors/suppliers suooort, Project management software/tools.

Table 5.20 (b): Indicators for DSS with different types ofrankings by IT and non IT professionals
IT Professionals
Medium
Low
UCP: User's Perceptions of the System: System
UCP: User's Perceptions of tlie System: Help support.
functions.
See Table 20 (a)
SDO: Organizational Context: IT strategy. Business
High
Process Redesign: Costs of existing processes. Project
Management: System maintenance .
UCP: User's Perceptions of tlie System: User documentation.
UCP: User's Perceptions of the
SDO: Organizational Context: Scope of activities. Change Management:
System: Personal gains. Cognitive
See Table 20 (a)
Roles and structures, Communications, Training and education. Development
Medium Styles of Users: Deal with uncertainty.
IMetlwdology: Prototyping tools. Project Management: Stakeholders
SDO: Organizational Context: Mission
involvement, System capabilities.
and strategy, Financial position.
SDO: Project Management: Effective UCP: Personal Cliaracteristics of Users: Previous
work experience, Experience with computer systems,
manager.
Level of education, Communication skills, Interpersonal
skills.
See Table 20 (a)
Low
SDO: C/iange Management: Perfonnance
management. Development Methodology: CASE tools.
Project Managemellt: Effective team, Technical
documentation.

DSS
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Table 5.21 (a): Indicators for ERP with the same type ofranking by IT and non IT professionals
Rank by IT and Non
IT Professionals
High

Medium

Low

Category/Factor/Indicator
UCP: User's Perceptions of the System: System functions, System output, Performance, Ease of interaction, Job security, Work procedures.
SDO: Orga11izational Co11text: Financial position. Developme11t Methodology: Process modeling tools. Project Management: Senior management support, IT
department support, Stakeholders involvement, Project management software/tools, Effective manager, Effective team, Define project goals, System quality, System
security, Technical documentation, System maintenance.
UCP: User's Perceptions of the System: User documentation, Help support, Job satisfaction. Cognitive Styles of Users: Reason heuristically, Deal with ambiguity.
Personal Cliaracteristics of Users: Experience in current position.
SDO: Organizational Context: IT strategy. Cliange Management: Roles and structures, Training and education, Performance management,
Management practices Business Process Redesign: Costs of existing processes, Costs of modeling and designing processes, Costs of redesigning and re-engineering
lorocesses. Develooment Metlwdo/of!V: Data modeling tools. Proiect AfanagemenJ: System capabilities, Adherence to budget.
UCP: Cognitive Styles of Users: Learn new skills and knowledge, Analyze quantitative information, Analyze qualitative information, Reason heuristically, Make
~udgments and decisions, Understand the context of a problem, Deal with uncertainty, Deal with ambiguity. Personal C/iaracteristics of Users: Experience in current
position, Previous work experience, Experience with computer systems, Level of education, Type of education, Interpersonal skills.
SDO: Orf!a11izational Context: Maturity in IT. I>evelopme111 Methodology: IncrementaJ/evolutionary, Small releases, CASE tools.

ERP

-;"'

High

=
0

·;;,:

"'
~
0

'-

Medium

~

E-.....

=

High
See Table 21 (a)
UCP: Personal Cltaracteristics of Users:
Teamwork skills.
SDO: Development Methodology: Traditional
SDLC. Project Management: Vendors/
suppliers support.

0

z

Low

Nil

See Table 21 (a)

SDO: Organizational Context: Mission and strategy. Business
!Process Redesign: Costs of new processes. Development
lVletliodolol!V: Customized frameworks, Prototyping tools.
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Table 5.21 (b): Indicators for ERP with different types of rankings by IT and non IT professionals
.. ..
IT Professionals
Medium
UCP: User's Perceptions of the System: Personal gains.
SDO: Organizational Context: Scope of activities. Project
IManal!ement: User involvement.

a

Low
Nil
UCP: Cognitive Styles of Users: Adopt rules.
Personal Characteristics of Users: Communication
skills.
SDO: Change Management: Communications.

See Table 21 (a)

~

I
I

5.7 Conclusion
The purpose of this chapter has been to report the results of analyses of the data collected
by the questionnaire. The development and administration of the questionnaire was discussed
followed by analyses of the personal characteristics of the respondents. Descriptive statistics
for the factors and their indicators are presented and decisions with respect to each of the
research hypotheses are determined. The relative importance of items is analyzed.
The interpretation and discussion of the results is not included in this chapter but this is
addressed as part of the next chapter 6.
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CHAPTER 6: DISCUSSION OF THE FINDINGS
6.1 Introduction
This chapter presents a discussion of the findings related to: the characteristics of
the two groups of IT and non IT professionals who participated in the study (section
6.2); the research hypotheses (section 6.3); and the relative importance of the
indicators (section 6.4): The discussions are based on the results of the data analyses
presented throughout chapter 5.
Throughout these discussions the findings are related to those from previous
studies (see Appendix A2) but it is noted that previous studies have not reported
specifically on comparisons between ERP systems and DSS or comparisons between
the views expressed by IT and non IT professionals. Consequently, the findings
related to these comparisons are insightful but must be considered as initial findings
that require further investigation in subsequent studies in order to substantiate their
validity.
6.2 Characteristics of the Participants in the Study

Responses to the study questionnaire from 108 IT and 73 non IT professionals
were analyzed. The characteristics of these participants were displayed in chapter 5
(Tables 5.1 - 5.8).
The average age of respondents in both groups is 35 - 36 years. None are less than
20 years of age and for both groups the proportion in the oldest age range (51-65) is
only about 6 - 7 percent. Among the IT professionals the majority is males but for the
non IT professionals the majority is females. About 10 percent of both groups have
more than 20 years of experience and none have less than 5 years of experience and
among the remainder the non IT professionals have slightly more years of experience
than the IT professionals. The majority of the IT professionals holds mid to senior IT
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positions and for the non IT professionals there is a mixture across the position
categories ranging from officers to middle managers. For both groups the minimum
level of formal education is a bachelor degree. The majority of IT professionals hold a
master degree and a small proportion have doctoral degrees. The situation is reversed
for the non IT professionals with the majority holding a bachelor degree, 36 percent
holding a master degree, and no doctoral degree graduates. There are no statistically
significant differences between IT and non IT professionals with respect to age,
number of years of professional experience, and level of education.
For IT professionals there are no statistically significant differences between males
and females with respect to age, number of years of professional experience, and level
of education. However, for non IT professionals there are statistically significant
differences between males and females with respect to age and number of years of
professional experience and on average the males are about 6.5 years older than the
females and they have about 4 years more professional experience than the females
but there is no statistically significant difference between males and females with
respect to level of education.
Across all of the 16 types of information systems surveyed all of the respondents
have experience with the development or use of at least 10 of the 16 systems.
Statistically significant associations between the categories of experience and the
types of professionals were found for only three types of information systems:
Strategic Planning; Supply Chain Management; and Sales and Marketing but these
associations are not strong and for all of the other types of information systems there
was no significant difference between the patterns of experience for IT and non IT
professionals. For Strategic Planning systems "develop and use" experience is more
common among non IT than IT professionals while both "develop only" and "use
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only" experiences are more common among IT than non IT professionals. For Supply
Chain Management systems "use only" experience is more common for non IT than
IT professionals who are more likely than non IT professionals to have "develop and
use" experience. For Sales and Marketing systems non IT professionals are more
likely than IT professionals to have "use only" experience while IT professionals are
more likely than non IT professionals to have "develop only" and "develop and use"
experience with these systems. The patterns of types of experience are compatible
with the strong user role of non IT professionals compared to the stronger
development and implementation role expected for IT professionals.
It is evident that the IT and non IT professionals who participated in the study are

well placed in terms of their personal backgrounds and characteristics and their
experiences to provide credible responses to the issues addressed in the questionnaire
used in this study.
6.3 Discussion of the Findings for the Research Hypotheses
Findings related to the hypotheses concerned with factors in the User
Characteristics and Perceptions (UCP) category are discussed first (section 6.3.1)
followed by a discussion of the findings for hypotheses concerned with factors in the
System Development and Organizational Issues (SDO) category (section 6.3.2).
Throughout these discussions the hypotheses refer to the level of importance
(importance rating) of an indicator for DSS and ERP systems and they were tested
separately using the responses from IT professionals and non IT professionals. The
hypotheses are not concerned with the relative importance (importance ranking) of an
indicator in relation to the other indicators. The discussion of the relative importance
of the indicators for factors in the UCP and SDO categories for both groups of
professionals for ERP systems and DSS is presented in section 6.4.
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6.3.1 Discussion of Hypotheses for Factors in the UCP Category
The discussion in this sub section concerns the conclusions for the research
hypotheses presented in chapter 5 (Table 5.12) involving; (a) the indicators for the
two related UCP factors User's Perceptions of the System and System Usage; and (b)
the indicators for the two related UCP factors Cognitive Styles of Users and Personal
Characteristics of Users.

User's Perceptions of the System and System Usage: Table 6.1 is derived from
Table 5.12 and summarizes the findings related to the hypotheses involving the
indicators for these two related UCP factors . For each factor indicators where the
decisions for the hypotheses are the same for both IT and non IT professionals are
presented first followed by indicators where different decisions were made by the two
groups.
Table 6.1: Summary of conclusions concerning indicators for the User's Perceptions
of the System and System Usage factors
UCP Factors: User's Perceptions of the System and System Usage
Indicator
Find inf!:
Usefulness of System Output
Usefulness of User Documentation
Tile Performance of the System
Ease of Interaction with the System
IT and Non - IT professionals agree that there is no difference
Ease of Learning to Use the System
in the importance of these indicators for DSS and ERP systems.
The System's Impact on the
Ind ividual's Job Security
The System's Impact on the
Individual's Job Satisfaction
IT and Non - IT professionals agree that the time taken to learn
Tht:: Time Taken to Learn the System
the system is more for DSS than for ERP systems.
Only Non - IT professionals indicate that this indicator is more
Usefulness of Help Support
important for DSS than ERP systems.
Personal Gains from Using the System Only IT professionals indicate that: Personal gains are greater
fo r DSS than for ERP systems; System functions are more
Usefu Iness of System Functions
useful for ERP systems than for DSS; and ERP systems
The System's Impact on Work
improve work procedures more than DSS.
Procedures
IT and Non - IT professionals agree that: The frequency of
Frequency of System Usage
usage and the proportion of work done using DSS is less than
Proportion of Work done with the
for ERP systems; and More time is required to complete tasks
System
using DSS than is required using ERP systems.
Duration of System Usage
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From Table 6.1 it is seen that IT and non IT professionals agree about the
importance of 11 of the 15 indicators and that overall the results are compatible with
the findings in previous studies and confirm the different nature and purpose of DSS
and ERP systems. Both groups agree that compared to ERP systems DSS: take longer
to learn to use; are used less often; are used for a smaller proportion of work activities;
and their use requires more time. Also, in accordance with the findings from previous
studies both professional groups agree that attributes such as: usefulness of outputs
and user documentation; system performance; ease of interaction; ease of learning the
system; and the system's impact on job security and satisfaction, which are all closely
related to the well established importance of perceived usefulness and perceived ease
of use of task-oriented systems, are equally important for both DSS and ERP systems.
For IT professionals help and support are equally important for DSS and ERP
systems but non IT professionals consider help and support are more important for
DSS than for ERP systems which reflect their extensive practical experience in using
these more complex systems. IT professionals express the view that personal gains are
greater from learning to use more complex DSS than from learning to use less
complex ERP systems although at the level of business operations they indicate that
the importance of system functions and their role in improving work procedures is
greater for ERP systems than for DSS. Non IT professionals do not differentiate
between the importance of these attributes for ERP systems and DSS. This is the first
indication of a trend in the findings which suggests that those whose exposure to these
systems is focused on a user's perspective (i.e. non IT professionals) tend to see fewer
differences between DSS and ERP systems compared to IT professionals who have
more technical knowledge of these systems, their complexity, and their specific
purpose in organizations.
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Cognitive Styles of Users and Personal Characteristics of Users: Table 6.2 is
derived from Table 5.12 and summarizes the decisions related to the hypotheses
involving the indicators for the two related UCP factors: Cognitive Styles of Users
and Personal Characteristics of Users. The information in Table 6.2 is organized and
presented in the same manner as used in Table 6.1.
Table 6.2: Summary of conclusions concerning indicators for the Cognitive Styles and
Personal Characteristics of Users factors
UCP Factor: CoErnitive Styles of Users
Indicator
Findinl!
Learn New Skills and Knowledge
Analyze Quantitative Information
Analyze Qualitative Information
Reason heuristically
Make judgments and decisions
lT and non IT professionals agree that these indicators are
Adopt rules
more important for DSS than for ERP systems.
Understand the context ofa problem
Deal with uncertainty
Deal with ambi.guity
UCP Factor: Personal Characteristics of Users
Exper ience in Current Position
IT and non IT professionals agree that each of these
indicators is more important for DSS than for ERP
Experience in Previous Positions
systems.
Interpersonal Skills
For IT professionals these skills are more important for
DSS than for ERP systems but for non lT professionals
Communication Skills
thev are more important for ERP svste·ms than for DSS.
!T and non IT professionals agree that this indicator is
Teamwork Skills
more imoortant for ERP svstems than for DSS.
Age
IT and non IT professionals agree that: Older users and
males have more success in using DSS; and Younger users
Gender
and females have more success in using ERP.
Experience with Computer Based Svstems
Only IT professionals indicate that these indicators are
Level of Formal Education
more important for DSS than for ERP systems.
Type of Formal Education

From Table 6.2 it is seen that IT and non IT professionals agree about the
importance of 15 of the 19 indicators and that overall the results supp011 the findings
in previous studies and are compatible with the different nature and purpose of DSS
and ERP systems. Not surprisingly, both groups agree that cognitive skills related to
problem solving (the ability to: learn new skills and knowledge; analyze quantitative
and qualitative information; reason heuristically; make judgments and decisions;
adopt rules; understand the context of a problem; and deal with uncertainty and
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ambiguity) are more important for the successful use of strategic DSS than for the
transaction processing focus of ERP systems. They also agree that the amount of
current and previous work experience as well as interpersonal skills are more
important for the use of DSS than ERP systems but teamwork skills are seen as being
more important for ERP systems than for DSS. In particular, communication skills are
seen by non IT professional to be more important for ERP systems than for DSS but
IT professionals have the opposite view. These findings may relate to the use of ERP
systems in a team environment where individuals are working together on operational
level problems supported by ERP output compared to the more individual-based use
of specialized DSS where the usage and the communication of outputs to others is
more complex. As in previous studies both groups agree that older users, with
presumably more experience and skills, and males have more success in using DSS
than ERP systems while younger users, with presumably less experience and skills,
and females have more success in using ERP systems than DSS.
IT professionals indicate that a user's experience with computer based systems and
the user's level and type of formal education are more important for the use of DSS
than for the use of ERP systems while non IT professionals see these as equally
important for both types of systems. This indicates the IT professional's better
understanding of the complexity of DSS and the complex nature of the tasks they are
intended to support.
6.3.2 Discussion of Hypotheses for Factors in the SDO Category

The discussion in this sub section concerns the conclusions for the research
hypotheses presented in chapter 5 (Table 5.15) involving: (a) the indicators for the
Organizational Context SDO factor; (b) the indicators for the two related SDO factors
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Change Management and Business Process Redesign; and (c) the indicators for the
two related SDO factors Development Methodology and Project Management.
Organizational Context: Table 6.3 is derived from Table 5.15 and summarizes the
decisions related to the hypotheses involving the indicators for the Organizational
Context factor. The information in Table 6.3 is organized and presented in the same
manner as used in Table 6.1.
Table 6.3: Summary of conclusions concernmg indicators for the Organizational
Context factor
SDO Factor: Ornanizational Context
Indicator
K11owi11g t/ie Organization's:
IT strategic plans before the project starts
Scope of activities before the project starts
Financial position before the proiect starts
Mission and strategic plans before the project
starts
Level of maturity in the use of information
technology before the woiect starts

F in din!!

JT and non IT professionals agree that there is no
di ffere nce in the importance of these indicators for
DSS and ERP systems.
IIT and non IT professionals agree that these
indicators are more important for DSS than ERP
systems.

From Table 6.3 it is seen that there is agreement between the two groups for each
of the five indicators. Prior knowledge of the organization's IT strategy, scope of
activities, and financial position are equally important for both DSS and ERP
implementations. However, at the level of the whole organization knowledge of the
organization's mission, strategic plans, and level maturity in the use of IT prior to
systems implementation is more important for DSS than for ERP systems and this
reflects the stronger strategic role of DSS compared to ERP systems. All of these
findings are compatible with the findings in previous studies.
Cliange Management and Business Process Redesign: Table 6.4 is derived from
Table 5.15 and summarizes the decisions for the hypotheses involving the indicators
for the two related SDO factors Change Management and Business Process Redesign.
The information in Table 6.4 is organized and presented in the same manner as used
in Table 6.1.
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Table 6.4: Summary of conclusions concerning indicators for the Change
Management and Business Process Redesign factors
SDO Factor: Cha nee Manae:ement
Indicator
Findine:
Managing Cliallges to:
Organizational roles and
structures
lT and non IT professionals agree that there is no difference in the
Pe.rfo rmance
importa ace of these indicators for DSS and ERP systems projects.
management
Management practices
Only IT professionals indicate that this indicator is more important for DSS
Comm uni cations
than ERP svstems.
Provi d ing Training and Only IT professionals indicate that this indicator is more important for ERP
Education
systems than for DSS.
SDO Factor: Business Process Redesism
Determi11i11g tlie Costs
of·
IT and non IT professionals agree that there is no difference in the
Existin~ processes
importance of these indicators for DSS and ERP systems projects.
Redesigning and reengineering processes
IT and non IT professionals agree that this indicator is more important for
New processes
DSS than ERP svstems.
Modeling and designing Only IT professionals indicate that this indicator is more important for DSS
than ERP svstems.
IProcesses

From Table 6.4 it is seen that IT and non IT professionals agree about the
imp011ance of six of the nine indicators. They agree that managing changes to:
organizational structures; the roles of employees; management practices; and
performance management are equally important for ERP and DSS as are being able to
detennine the costs associated with existing processes and the redesign and reengineering of processes. Apart from their agreement that determining the costs of
new processes is more important for DSS than ERP the only other differences
between DSS and ERP systems are identified by only IT professionals who indicate
that managing changes to communications and determining the costs of modeling and
designing processes are more important for DSS than ERP while providing training
and education is more important for ERP systems than for DSS.
Overall the views expressed by the IT professionals concerning these change
management and business process design issues are in closer agreement with the
findings in previous studies than those of the non IT professionals. Most of the
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findings in the previous studies indicate that ERP systems implementations have a
more significant impact on change management and business process redesign than
the implementation of DSS. A possible explanation is that for both groups, but
especially the non IT professionals, ERP systems are perceived to have the capacity to
provide decision support, particularly in relation to operation level problems, in
addition to the integration of transaction processing. Thus the differences between
ERP systems and DSS are becoming blurred, especially in relation to operational
level decision making, and their impacts on the organization, its management, and its
processes are perceived to be the same as the impacts of DSS in many respects. For
example, ERP systems are increasingly being promoted (sold) for their decision
support capacity although in practice they are often found to lack the complex
analysis and reporting support provided by DSS.

Development Methodology and Project Management: Table 6.5 is derived from
Table 5.15 and summarizes the decisions for the hypotheses involving the indicators
for the two related SDO factors Development Methodology and Project Management.
The info1mation in Table 6.5 is organized and presented in the same manner as used
in Table 6.1.
Table 6.5: Summary of conclusions concerning indicators for the Development
Methodology and Project Management factors
SDO
Indicator
Data Modeling Techniques and
Tools
Incremental/Evolutionary
Development Approach
Sma ll Releases Development
Aooroach
CASE Tools
Traditional Systems Development
Life Cycle Approach
Customized Frameworks Aooroacb
Prototypinf! Techniques and Tools
TeclUliques and Tools for Process
Modeling

Factor: Development Methodoloe:y
Findine:
IT and non IT professionals agree that there is no difference in
the importance of this indicator for DSS and ERP systems.
IT and non IT professionals agree that these indicators are more
important for DSS than ERP systems.
IT and non IT professionals agree that this indicator is more
important for ERP systems than DSS.
Only non IT professionals indicate that these indicators are more
important for DSS than ERP systems.
Only IT professionals indicate thal this indicator is more
important for ERP systems than DSS.
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SDO Factor: Proiect Manal!ement
Support from the Organization's
Sen ior Management
Support from the IS Department
IT and non IT professionals agree that there is no difference in
The Involvement of Users
the importance of these indicators for DSS and ERP systems.
An Effective Project Manager
Systems Securitv
Proj ect Management Software and
Tools
IT and non IT professionals agree that these indicators are more
An Effective Proi ect Team
important for ERP projects than for DSS projects.
Technical Systems Documentation
A Definition of System
Requirements
IT and non IT professionals agree that compared to ERP for DSS:
A definition of requirements is more difficult to determine;
Estimation of Project Completion
!rime
Project completion time is underestimated more often; and it is
The Importance of Adhering to the more important to adhere to the project budget.
Project Budget
Support from Veadors/Suooliers
Only IT professionals indicate that these indicators are more
The Involvement of all Stakeholders
important for ERP systems than DSS.
Quality Assurance of the System
Defining Project Goals Before the Only IT professionals indicate that this indicator is more
Start of the Project
imomtant for DSS than ERP svsterns.
Only non IT professionals indicate that this indicator is more
The Delivery of System Capabilities
impo1tant for ERP systems than DSS.
Only non IT professionals indicate that this indicator is more
Systems Maintenance
important for DSS than ERP systems.

From Table 6.5 it is seen that IT and non IT professionals agree about the
importance of 16 of the 25 indicators. However, there are only six indicators which
are seen as being equally important for ERP systems and DSS by both of the groups.

Development Methodology: Both groups agree with the findings from previous
studies that a traditional systems development life cycle approach is more useful for
the development of ERP systems than DSS while incremental/evolutionary and small
releases approaches are more useful for the development of DSS than ERP systems.
Also, they agree with the findings from previous studies that data modeling
techniques and tools are equally important for DSS and ERP systems. Understandably,
they agree that CASE tools, which are essentially designed to aid analysts not users,
are more important in the development of DSS where evolutionary development
approaches are most appropriate and well suited to the support provided by CASE
tools.
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There are differences between the groups with respect to development approaches
whereby non IT professionals place more emphasis than IT professionals on the
importance of the use of customized frameworks and prototyping techniques and tools
for the development of DSS and this is compatible with the emphasis placed on
incremental/evolutionary development approaches for DSS by both the groups. In
addition, IT professionals see techniques and tools used for process modeling as being
more important for ERP systems than for DSS and this is compatible with findings
from previous studies and the emphasis they placed on the modeling and designing
processes indicator in Table 6.4.

Project Management: In accordance with the findings from previous studies both
groups agree that: support from the organization's senior management and the IS
department; the involvement of users; an effective project manager; and attention to
systems security are equally important issues for both DSS and ERP systems. They
also agree that: the use of project management software and tools; an effective project
team; and technical systems documentation are more important for ERP than DSS
projects. This is in accordance with published reports of the wider organizational
impacts, application, and size of ERP projects compared to DSS projects. Also
findings from previous studies of DSS projects are supported by the agreement
between the groups that compared to ERP projects for DSS projects: a definition of
requirements is more difficult to determine; project completion time is underestimated
more often; and it is more important to adhere to the project budget. However, it is
reasonable to assume that adherence to budgets and schedules are important
performance outcomes for any IT project.
For non IT professionals defining project goals before the start of the project is
equally important for both types of systems but IT professionals consider this to be
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more important for DSS than ERP projects possibly because of the greater uncertainty
and the less structured nature of the user's requirements for DSS. Also, non IT
professionals, in line with their main role as users, consider support from
vendors/suppliers, the involvement of all stakeholders, and quality assurance of the
system to be equally important for both types of systems but IT professionals view
these issues as being more important for ERP projects than for DSS projects which
highlights the wider scope of the impact on an organization associated with an ERP
implementation. On the other hand, IT professionals consider systems maintenance
and the delivery of system capabilities to be equally important for both types of
systems while non IT professionals indicate that systems maintenance is more
important for DSS than for ERP systems and the delivery of systems capabilities is
more important for ERP systems than for DSS. Their emphasis on the importance of
systems maintenance for DSS is likely to be related to the complex and specialized
nature of these systems while their emphasis on the delivery of systems capabilities
for ERP reflects a user's perspective on the critical importance of ERP systems for
maintaining the operation of vital business processes.
6.4 Comparison of the Relative Importance of the Indicators for DSS and ERP
Systems

For the 65 indicators where respondents were asked to rate the importance of the
indicator for ERP systems and DSS (1 Unimportant and 5 Very Important) the means
of the ratings were used to rank the importance of the indicator from 1 Most
important to 65 Least Important. In addition, these ranks were classified as being of

one of three types: High Relative Importance (H); Medium (Moderate) Relative
Importance (M); or Low Relative Importance (L) according to whether the rank was
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in the top, middle, or bottom third of the distribution of the ranks, respectively (see
Table 5.18).
The following discussions focus on the similarities and differences in the rankings
based on the type of rank (H, M, or L) assigned to indicators. It is important to note
that although some indicators that have been described as being of Low Relative

Importance (L) they are certainly not considered to be Unimportant because as shown
in chapter 5 the lowest mean rating for any indicator is 2.44 on a measurement scale
which ranges from 1 to 5.

Comparison of the Relative Importance of the Indicators for DSS and ERP Systems
for: (a) IT Professionals, and (b) Non IT Professionals
The rankings of all of the 65 indicators for DSS compared to those for ERP
systems by IT professionals are significantly different and the same is true for the non
IT professionals (see Table 5.16).
Table 6.6 is derived from Tables 5.19 (a) and (b) and highlights the similarities and
differences in the types of rankings of the indicators for both systems by IT
professionals and non IT professionals
Table 6.6: Comparison of the types of rankings for both systems by IT professionals
and Non IT Professionals
Rankin2

IT Professionals
Non IT Professionals
UCP: User's Perceptions of the System:
UCP: User's Perceptions of the System:
System output, Performance, Ease of
Systems functions, System output, Performance,
interaction, Job security.
Ease of interaction, Job security.
High
SDO: Orgallizational Context: Financial SDO: Project Management: Senior management
for DSS
position. Project Management: Senior
support, IT department support, Define project
and ERP
management support, IT department
goals, System security, System maintenance.
support, Effective manager, Define project
!,goals, System security.
SDO: Organizational Context: IT strategy. UCP: User's Perceptions of the System: User
documentation.
Change Management: Performance
Medium management. Business Process Redesign: SDO: Change Management: Roles and
structures, Communications, Training and
for DSS Costs of existing processes, Costs of
and ERP redesigning and re-engineering processes. education. Business Process Redesign: Costs of
Development Metllodology: Customized redesigning and re-engineering processes.
frameworks, Data modeling tools. Project Development Methodology: Data modeling
tools. Proiect Manal!ement: System capabilities.
Ma11agement: User involvement.
Low UCP: Personal Characteristics of Users: UCP: Personal Characteristics of Users:
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Ranking
IT Professionals
Non IT Professionals
for DSS Type of education.
Prev ious work experience, Experience with
and ERP SDO: Orga11izational Context: Maturity in computer systems, Level of education, Type of
!T. Cha11ge Management:
education, Interpersonal skills.
Commun ications.
SDO: Organizational Context: Maturity in IT.
Develop111e11t Metltodology: Small releases. Developme11t Metltodology: Small releases,
CASE tools.
UCP: User's Perceptions of the System: UCP: User's Perceptions of the System: Work
High for Work procedures. Personal Characteristics procedures.
ERP of Users: Teamwork skills. SDO:
SDO: Developme11t Metltodology: Process
and De11elopme11t Methodology: Traditional
modeling tools. Project Management: Project
Low for SDLC Process modeling tools. Project
management software/tools, Effective manager,
DSS Management: Vendors/suppliers support, Effective team, Technical documentation.
Stakeholders involvement, Project
management software/tools.
UCP: Cognitive Styles of Users: Learn
UCP: Cognitive Styles of Users: Learn new
Low for new skills and knowledge, Analyze
skills and knowledge, Analyze quantitative
ERP quantitative information, Analyze
information, Analyze qualitative information,
Make judgments and decisions, Understand the
and qualitative information, Make judgments
High for and decisions, Adopt rules, Understand the context of a problem.
DSS context of a problem, Deal with
SDO: Business Process Redesign: Costs of new
unce1tainty.
processes.

(a) IT Professionals: From Table 6.6 it is seen that for IT professionals indicators
related to the usefulness and ease of use (system output, performance, ease of
interaction, and job security) are highly important for both ERP systems and DSS.
Also, prior knowledge of the organization's financial position and issues concerned
with project management (senior management and IT department support, an
effective project manager, clear definitions of project goals, and attention to system
security) are highly important for the implementation of both types of systems. The
high level of importance placed on these indicators is not surprising since they are
considered highly important characteristics for the adoption and implementation of
almost all information systems.
For both types of systems the IT professionals regard the user's level of education,
prior knowledge of the organization's level of maturity in IT, the management of
changes to communications, and the use of a small releases approach to
implementation as being the least important issues. However, as noted above least
important issues are not unimportant for either type of system.
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For IT professionals there are issues of contrasting importance between DSS and
ERP systems. For ERP systems the impact on an individual's work procedures, the
need for teamwork skills, the use of the traditional SDLC approach in conjunction
with process modeling and project management tools, and issues concerned with
project management (support from vendors/suppliers and the involvement of

stakeholders) are much more important for ERP systems than for DSS. These
emphases are in line with the nature of ERP systems, their size, and the breadth of
their impact on and use across the whole organization. On the other hand, IT
professionals emphasize that for users the ability to: learn new skills and knowledge;

analyze quantitative and qualitative ieformation; make judgments and decisions;
adopt rules; understand the context of a problem; and deal with uncertainty are much
more important problem solving and decision making skills for DSS than for ERP
systems. Again compared to ERP systems this reflects the stronger emphasis on the
specialized problem solving and decision support nature and purposes ofDSS.
(b) For Non IT Professionals: From Table 6.6 it is seen that there is considerable

agreement between IT and non IT professionals concerning the issues that are highly
important for both types of systems and the emphases of non IT professionals is also
focused on indicators related to the usefulness and ease of use of the systems and the
importance of project management. Among the issues of least importance for both
types of systems again there is general agreement between the two groups. However,
non IT professionals include several personal characteristics (previous work and

computer systems experience, the individual's level and type of education, and
interpersonal skills), the organization's level of maturity in IT, and the use of a small
releases approach and CASE tools as being among the least important but not
unimportant issues for both types of systems.
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For non IT professionals there are indicators of contrasting importance between
DSS and ERP systems. They identify the impact on work procedures, the use of
process modeling and project management tools, and project management issues (an
effective team and project manager and technical documentation) as being much more

important for ERP systems than for DSS. On the other hand, like the IT professionals
they consider a wide range of problem solving and decision making skills to be much
more important for the use ofDSS than for the use of ERP systems.

Comparison of the Relative Importance of the Indicators Assigned by the Groups
for: (a) DSS; (b) and ERP Systems
There is significant agreement between IT and non IT professionals for the
rankings of the indicators for DSS and the same is true for the rankings of the
indicators for ERP systems (see Table 5.17).
Table 6.7 is derived from Tables 5.20 (a) and (b) and 5.21 (a) and (b) and
highlights the similarities and differences in the types of rankings of the indicators for
DSS and ERP systems by the two groups.
Table 6. 7: Comparison of the types of rankings by IT and non IT professionals for
DSS and for ERP systems
ERP

Rankine:

DSS
UCP: User's Perceptions of the
System: System output, Performance,
Ease of interaction, Job security.
Cognitive Styles of Users: Learn new
ski lls and knowledge, Analyze
quantitative information, Analyze
High
qualitative information, Make
for
uudgments and decisions, Adopt rules,
both Groups Understand the context of a problem.
SDO: Business Process Redesign:
Costs of new processes, Costs of
modeling and designing processes.
Project Management: Senior
management support, IT department
support Define project goals, System
security, Adherence to budJ!,et.
Medium UCP: User's Perceptions of the
!,System: Ease of learning. Cognitive
for
both Groups 1,Styles Qf Users: Reason heuristically,

UCP: User's Perceptions of the System: System
functions, System output, Performance, Ease of
interaction, Job security, Work procedures.
SDO: Organizational Context: Financial
position. Development Methodology: Process
modeling tools. Project Management: Senior
manageme1}t support, IT department support,
Stakeholders involvement, Project management
software/tools, Effective manager, Effective team ,
Define project goals, System quality, System
security, Technical documentation, System
maintenance.

UCP: User's Perceptions of the System: User
documentation, Help support, Job satisfaction.
Cognitive Styles of Users: Reason heuristically,
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Rankin!?:

DSS
Deal with ambiguity. Personal
C/1arr1cterislics of Users: Experience
in current position.
SDO: Business Process Redesign:
Costs of redesigning and reengineering processes. Development
Methodology:
Incremental/evolutionary, Customized
frameworks, Data modeling tools.
Project Management: User
involvement, Systems quality.

ERP

Deal with ambiguity. Personal Cltaracteristics of
Users: Experience in current position.
SDO: Organizational Context: IT strategy.
Clta11ge Management: Roles and structures,
Training and education, Performance
management, Management practices Business
Process Redesign: Costs of existing processes,
Costs of modeling and designing processes, Costs
of redesigning and re-engineering processes.
Development Metltodology: Data modeling tools.
!Project Management: System capabilities,
Adherence to budget
UCP: User's Perceptions oftlie
UCP: Cognitive Styles of Users: Learn new skills
System: Work procedures, Job
and knowledge, Analyze quantitative information,
satisfaction. Personal Cliaracteristics Analyze qualitative information, Reason
of Users: Type of education,
heuristically, Make judgments and decisions,
Teamwork skills.
Understand the context of a problem, Deal with
uncertainty, Deal with ambiguity. Personal
SDO: Organizational Context:
Maturity in IT. Change Management: C/Jaracteristics of Users: Experience in current
Management practices. Development position, Previous work experience, Experience
Low
Methotlology: Traditional SDLC,
with computer systems, Level of education, Type
for
Small releases, Process modeling
of education, Interpersonal skills.
SDO: Organizational Context: Maturity in IT.
both Groups tools. Project Management:
Vendors/suppliers support, Project
Development Methodology:
management software/tools.
Incremental/evolutionary, Small releases, CASE
tools.
High for OCP: User's Perceptions of the
Non IT System: Help support.
Professionals
Nil
and Low for
IT
Professionals
Low for Non SDO: Project Management: Effective
manager.
IT
Professionals
Nil
and High for
IT
Professionals
-

(a) For DSS: From Table 6.7 it is seen that indicators related to usefulness and

ease of use are highly important for both groups as are the problem solving and
decision making skills of individuals. Also, there is agreement between the groups
that business process costing and design are highly important indicators for DSS as
are indicators related to project management. There is agreement between the groups
that: impacts on work procedures and management practices; the individual's job
satisfaction, type of education, and their teamwork skills; and knowing the
organization's maturity in IT are among the least important issues. For development
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methodologies and project management the use of the traditional SDLC and small
releases approaches, the use of process modeling and project management tools as

well as support from vendors/suppliers are seen as least important but not unimportant
issues for DSS by both groups all of which indicate the relatively smaller size,
nanower scope, and specialized complex nature of DSS compared to ERP systems.
There are indicators for which the groups have assigned contrasting levels of
importance for DSS. Understandably, for users (non IT professionals) help and
support with DSS is of high importance but much less important for IT professionals
who, based on their implementation experience, place much high importance on the
project team having an effective leader than do the non IT professionals whose roles
and experience are more focused on the use of DSS than their development and
implementation.

(b) For ERP Systems: From Table 6.7 it is seen that there is extensive agreement
between the groups regarding the types of rankings assigned to indicators for ERP
systems. In particular, there are no indicators that have been ranked high (low) by one
of the groups and low (high) by the other group.
The indicators for ERP systems that are ranked highly by both groups include
those related to: usefulness and ease of use (system functions, output, performance,
interaction, and impacts onjob security and work procedures); prior knowledge of the

organization's financial position; the use of process modeling tools; and almost all
aspects of project management. This indicates a clear awareness among the two
groups of the size and organization wide impact associated with the implementation
of ERP systems.
On the other hand, for ERP systems both groups place least emphasis on the user's
problem solving and decision making, and their interpersonal skills, their level or type
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of education; their amount of experience in current or previous work positions, and
their experience with computer systems. Prior knowledge of the organization's level
of maturity in IT is of least importance as is the use of incremental/evolutionary and

small releases development approaches as well as the use of CASE tools. It appears
that both groups consider the successful use of ERP systems is not strongly dependent
on extensive experience or education and that development approaches which they
agree

are more suited to

the unstructured nature of DSS

requirements

(incremental/evolutionary and customized frameworks) are not as appropriate for ERP
systems.
6.5 Conclusion
This chapter has presented detailed discussions of the findings of the study based
on the data analyses presented in chapter 5. The findings from the results of testing
the research hypotheses are discussed first followed by a discussion of the relative
importance of indicators for both ERP systems and DSS from the perspectives of IT
and non IT professionals. Throughout the discussions comparisons have been made
between ERP systems and DSS as well as the different perspectives of IT and non IT
professionals.
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CHAPTER 7: CONCLUSION
7.1 Introduction
This final chapter begins with a summ.ary of the findings of the study and their
implications for practice (section 7.2) which is derived from details in chapters 5 and 6.
Section 7.3 addresses the limitations on the findings from the perspectives of the validity
and reliability of the measurement and the overall design of the research and the chapter
concludes with a discussion of areas for future research (section 7.4).

7.2 Summary of the Findings and the Implications for Practice
The detailed discussion of the findings throughout chapter 6 (sections 6.3 and 6.4) is
focused on comparisons of the differences and similarities between ERP systems and
DSS from the perspectives of IT and non IT professionals. From these detailed
discussions the following summaries integrate and highlight the main findings and their
implications for ERP and DSS projects.
Table 7.1 integrates and summarizes 'the findings with respect to the research
hypotheses and the relative importance of indicators where there is agreement between IT
and non IT professionals about the importance ratings of the indicators. The areas of
agreement between both of the groups support the findings reported in previous studies
which have normally focused only on the user's perspective and have normally not
directly compared ERP systems with DSS.
Table 7.2 integrates and summarizes the findings with respect to the research
hypotheses and the relative importance of the indicators where there is disagreement
between IT and non IT professionals about the importance ratings of the indicators.
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Table 7.1: Summary of the findings where there is agreement between IT and non IT professionals

Indicators Rated as Equally lmportant for DSS and ERP Systems by both Groups
• Indicators for the usefulness and ease of use of the systems (system output, performance, ease of interaction, and impact on job security) and
project management (support by senior management and the IT department and systems security) have high relative importance for both groups.
• Project management indicators: The involvement of users, which has at least medium relative importance; and an effective project manager have
mainly high relative importance for both groups.
•Knowing the organization's IT strategic plans, scope ofactivities and financial position prior to the start of the project have at least medium
relative importance for both groups.
• Determining the costs ofredesigning and re-engineering processes has medium relative importance for both groups and determining the costs of
existing processes has at least medium relative importance for both groups.
• Managing changes to the organization's management practices, performance, and roles and structure have at most medium relative importance
for both groups.
• The use of data modelin~ techniques and tools has medium relative importance for both groups.
Indicators Rated with Different Importance for DSS and ERP Systems by both Groups
• The time taken to learn to use the system and to complete tasks is more for DSS than for ERP systems but the frequency ofuse and the
proportion ofwork done using DSS is less than for ERP systems.
• Older users and males have more success in using DSS than ERP systems while younger users and females have less success in using DSS than
ERP systems.
• A user's problem solving and decision making skills, and their previous/current work experience, and interpersonal skills are more important for
DSS than for ERP systems while teamwork skills are less important for DSS than for ERP systems. These differences are supported by
differences in the relative importance of these indicators.
• Knowing the organization's mission and strategic plans prior to the start of the project is more important for DSS than for ERP systems projects.
However, for IT professionals this basJ1igher relative importance for both types of systems than it does for non IT professionals. Also, knowing
the organization's level of I'I maturity prior to the start of the project is more important for DSS than for ERP systems projects but for both
groups this bas low relative importance for both types of systems.
• Determining the costs ofnew processes is more important for DSS than for ERP systems and for both groups this has a much higher relative
importance for DSS than for ERP systems.
• Incremental/evolutionary and small releases development approaches and the use of CASE tools are more appropriate for DSS than for ERP
systems while approaches based on the traditional systems development life cycle are Jess appropriate for DSS than for ERP systems. However,
both groups have assigned lower levels of relative importance to these issues.
• Compared to ERP systems for DSS: a definition ofsystem requirements is more difficult to determine; project completion time is underestimated
more often, and adherence to the project budget is more important.
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Table 7.2: Summary of the findings where there is disagreement between IT and non IT professionals

Indicators of Different Importance for DSS and ERP Systems for IT Professionals but of Equal Importance for Non IT Professionals
Only IT professionals indicate that:
• Personal gains are greater from using DSS than ERP systems but system functions are more useful for ERP systems than for DSS. However, for
both groups these indicators have at least medium relative importance for both systems.
• ERP systems improve work procedures more than DSS. For both groups this indicator has low relative importance for DSS and high relative
importance for ERP systems.
• Experience with computer based systems, and level and type of education are more important for the use of DSS than ERP systems. However,
for both groups these indicators have mainly low relative importance for both systems.
• Managing changes to communications is more important for DSS than for ERP systems but for both groups this has at most of medium relative
importance.
• Determining the costs of modeling and designing processes is more important for DSS than for ERP systems and for both groups this has at least
of medium relative importance.
• The use of techniques and tools for process modeling is more important for ERP systems than for DSS and for both groups this has low relative
importance for DSS but high relative importance for ERP systems.
• Providing training and education is more important for ERP systems than for DSS. However, for both groups this has at most medium relative
importance for both systems.
• Support from vendors/suppliers, the involvement of all stakeholders, and quality assurance of the system are more important for ERP systems
than for DSS and for both groups these have higher relative importance for ERP systems than for DSS.
• Defining project goals before the start of the project is more important for DSS than for ERP systems. However, for both groups this has high
relative importance for both systems.

Indicators of Different Importance for DSS and ERP Systems for Non IT Professionals but of Equal Importance for IT Professionals
Only non IT professionals indicate that:
• Help and support is more important for DSS than for ERP systems. For IT professionals it has low relative importance for DSS but high relative
importance for non IT professionals while for both groups it has medium relative importance for ERP systems.
• Systems maintenance is more important for DSS than for ERP systems and for both groups it has mainly high relative importance for both
systems.
• The use of customized frameworks and prototyping techniques and tools for development are more important for DSS than for ERP systems but
for both groups these have at most medium relative importance for both systems.
• The delivery ofsystem capabilities is more important for ERP systems than for DSS but for both groups the relative importance is at most
medium for both systems.

Indicators of Different Importance for DSS and ERP Systems for Non IT Professionals and for IT Professionals
• IT professionals indicate that a user's communication skills are more important for DSS than for ERP systems but non IT professionals indicate
that these skills are more important for ERP systems than for DSS. However, for both groups the relative importance of this indicator is at most
medium for both systems.
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From Tables 7 .1 and 7 .2 it is seen that both groups agree about many of the previously
reported similarities and differences between ERP systems and DSS. There is agreement
that issues concerned with ease of use and usefulness as well as project management are
of vital concern for both types of systems. It is also agreed that ERP systems have a wider
organizational impact particularly on business processes and communication among users
than the more specific purposes of DSS where the user's problem solving and decision
making skills are very important. Both groups understand the relatively less structured
nature of the requirements for DSS compared to those for ERP and this is reflected in
agreement that life cycle based development approaches are more appropriate for ERP
systems than evolutionary approaches which are more suited to DSS developments.
Compared to non IT professionals the IT professionals have expressed a detailed
understanding of the differences between the more complex and strategic nature and
purpose of DSS compared to the organization wide transaction processing focus and
operational focus of ERP systems. Also, they have highlighted similarities and
differences between these two types of systems which indicate their more detailed
technical background and experience in the development and implementation of these
systems compared to the non IT professionals who understandably have relatively less
technical background and implementation experience. On the other hand, the non IT
professionals have drawn on their practical experience as users of these systems and have
highlighted similarities and differences based on features important to the actual use and
ongoing help and support of these systems in organizations. In particular, the role of these
systems in decision making indicates that from the perspective of the non IT professional
both types of systems play a role in decision support with ERP closely related to
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decisions concerning operational level problems while the IT professionals emphasize the
more conventional view that DSS are used extensively for strategic organizational
decisions. Their views about decision support highlight the current situation where ERP
systems are often promoted as providing decision support based on their large
repositories of transactional data but in practice organizations often find that the reporting
facilities in ERP systems are not sufficient for strategic decision support and they need to
invest in other systems to overcome this problem. It may be that the distinction between
ERP systems and DSS in relation to decision support for all levels of the organization
will disappear with the emergence of hybrid systems.
The findings carry important practical implications for project managers who are
expected to coordinate project teams including IT and non IT professionals. In particular,
the project leaders need to understand and accommodate the different views of IT and
non IT professionals.
With regard to ERP projects project leaders should note that:
(a) IT professional team members place a higher emphasis than non IT professional team
members on: users having teamwork skills; the use of the traditional SDLC, customized
frameworks,

and

prototyping

tools

for

system

development;

support

from

vendors/suppliers; knowing the organization's mission and strategy; and knowing the
cost of new processes.
(b) Non IT professional team members place a higher emphasis than IT professional team
members on: the involvement of users in the project and understanding their personal
gains from using ERP systems; the importance of the user's ability to communicate and
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adopt rnles; understanding the organization's scope of operations; and managing changes
to communication among users caused by the ERP system.
With regard to DSS projects project leaders should note that:
(a) IT professional team members place a higher emphasis than non IT professional team
members on the importance of: the user's previous work experience, experience with
computer systems, level of education, ability to deal with uncertainty; and
communication and interpersonal skills; the use of CASE tools in systems development;
knowing the organization's mission, strategy, and financial position; having an effective
project team and manager; providing sound technical documentation; understanding the
personal gains for DSS users; and the impact on managing changes to performance
caused by using DSS.
(b) Non IT professional team members place a higher emphasis than IT professional team

members on: the functionality and capabilities of the DSS; the use of prototyping tools;
system maintenance; the provision of documentation, training and education, help, and
supp011 for users; knowing the organization's IT strategy, scope of activities, and the full
extent of all of the stakeholders' involvements; knowing the costs of existing processes;
and managing changes caused by the use of DSS that will affect the strncture of the
organization, the roles of users, and internal communication.
7.3 Limitations of the Study
The limitations of the study are discussed in terms of the various forms of reliability
and validity that apply to the measurement of constructs and the overall research design
and results of the study.
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7.3.1 Measurement Reliability and Validity
Measurement Reliability refers to the dependability of the measurement of a variable.
There are three types of measurement reliability: stability reliability (i.e. the reliability of
measures across time); representative reliability (i.e. the reliability of measures across
different groups of subjects); and equivalence reliability (i.e. the internal consistency with
which a set of indicators measure a latent variable (Neumann, 2003).
With respect to stability and representative reliability no specific statistical analyses
were used to assess these two forms of reliability and this is normally the case for the
cross-sectional field study approach used in this study. However, the variables measured
in this study were derived from previous studies and where it has been shown across time
and different subjects that the variables can be defined and measured with reasonable
stability and representative reliability. The assessment of equivalence reliability refers to
the measurement of indicators for latent variables and this was not relevant to the
variables measured in this study.
Measurement Validity refers to how well and empirical indicator and the conceptual
definition of the construct that the indicator is supposed to measure "fit" together. There
are 4 main types of measurement validity: face validity (i.e. how well the measurement of
an indicator "makes sense" as a measure of the construct in the judgment of others);
content validity (i.e. how well the measures collected represent all the aspects of the
conceptual definition of the construct); criterion validity (concurrent and predictive) (i.e.
how well the measure of the variable agrees with a preexisting measure and how well the
measure predicts future events that are logically related to the construct being measured);
and construct validity (convergent and discriminant) (i.e. how well a set of indicators for
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a construct measure that and only that construct as distinct from measunng other
constrncts) (Neumann, 2003).
With regard to face and content validity the variables in this study were selected based
on their imp01tance in previous studies where the variables have been defined and
measured with acceptable face and content validity. Also, a focus group was used to
examine the set of variables included in the study, their definitions, the research
hypotheses, and especially the questionnaire items designed to measure the variables.
Actual measures for variables from previous studies were not available and so the
concurrent validity aspect of criterion validity was not assessed formally using statistical
techniques and similarly no formal statistical assessment was made of the predictive
validity aspect of the concurrent validity of the measures.

However~

there is evidence

among the results of the analyses of the variables that the measures in the study have
produced results that are in agreement with many of those reported in previous studies.
The construct validity of the measures was not assessed because latent variables were not
used in the study.
7.3.2 Reliability and Validity of the Overall Research Design and Results
The Reliability of the Research Design used in the study and the results of the study
can be tested only by other researchers repeating the study. This is strongly recommended
as this is the first study of this type conducted in the context of Thailand.
The Internal Validity of the research design is concerned primarily with experimental
research design in order to examine possible errors or alternative explanations of results
that arise despite attempts to institute controls (Neumann, 2003). This study was a field
study using a cross-sectional approach and as such the design does not allow controls to
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be introduced in the manner of experimental research. It is not proposed that all possible
factors related to ERP systems and DSS were examined in this study. Instead, the issues
examined were derived from previous studies of these types of systems. This means that
further studies may well examine other variables related to these systems and this is
strongly recommended.

External Validity is used primarily in experimental research design and concems the
extent to which the findings of the experiment may be generalized from a specific setting
and group of subjects to other settings and groups (Neumann, 2003). This cross-sectional
field study used samples from the target populations of IT and non IT professionals who
had knowledge and experience with ERP systems and DSS. Because the sizes of these
populations are unknown a purposive sampling technique is justified to access
individuals who have the characteristics required to participate in the study. It is evident
from the analysis of the characteristics of the respondents (chapter 5) that the 108 IT and
73 non IT professionals who participated in the study are well placed in terms of their
personal backgrounds and characteristics and their professional experiences to provide
credible responses to the issues addressed in the study. However, it is acknowledged that
repeating the study with larger samples from each population is desirable and strongly
recommended in order to improve the external validity of the findings. It is also
important in the future studies to have a more experienced sample of professionals. This
may be so parti'cularly for the non-IT professionals whose experience in developing or
using DSS may be limited composed to IT professionals.

Statistical Validity refers to the appropriate use of statistical techniques (Neumann,
2003). The statistical techniques used in this study are described in chapters 5 and 6 and
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involved the use of descriptive and inferential statistics implemented using SPSS (version
11) computer software. In each case the conditions required for the use of the statistical
technique were satisfied.
7.4 Future Research

This study has explored similarities and differences between selected aspects of ERP
systems and DSS from the separate perspectives of IT and non IT professionals. It is the
first study of this type to be conducted in the context of Thailand and it needs to be
repeated to firmly establish the external validity of the findings. There are numerous
suggestions for related studies that need to follow this one including for example:
The differences and similarities between the use of ERP systems and DSS needs to be
examined in relation to the level of IT maturity of the organization especially in Thailand
were organizations are at very different levels of maturity in their use of IT.
The question as to which development approaches/methodologies for DSS and ERP
systems are being adopted in Thai organizations and their level of success needs further
detailed examination. In particular, studies of ERP and DSS project teams and leaders
need to be undertaken.
As hybrid systems emerge that integrate the traditional roles of ERP systems and DSS
there is a need for studies that focus on the appropriate development and implementation
approaches for these systems, the desirable characteristics of users, management of these
projects, and the user and organizational satisfaction with these hybrid systems and their
potential to support competitive innovations in organizations.
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APPENDIX
Al: Questionnaire
The questionnaire has been abbreviated and includes the notations used for the variables and the
measuring scales for the variables.

Section One: Personal Information
l.Age(years):(age)§( Under20(1)
2.Gender: (gender)

I

Male (1)

If

liJ

20-35(2)

II 36-50(3) I)

51-65(4)Q Over65(5)

Female (2)

3. Professional experience (years): (exp)
(4) t;:1Over30 (5)

I

Less than 5 (1)

m5-10(2)1111-20 (3) m21-30

4. Current professional position
Information Technology (11) Positions
(itpos)
Score
CIO
9
IT manager
8
IT strategist
7
IT project manager
6
Systems Analyst/Designer
5
System Engineer
4
IT consultant
3
IT officer
2
Other (Please specify):
1

Non-IT Positions
(nonitpos)
Score
7
6
5
4
3
2

Senior executive
Senior manager
Middle manager
Supervisor
Consultant
Officer
Other (Please specify):

5. Highest level of formal education: (edu) Cl High School (or equivalent) (1)
degree (2)
Master degree (3) Ci Doctoral degree (4)

A

. d"1cate (~)ALL the types o f.mtiormat1on systems you have:
6 Pl ease m
Variable
Helped to Develop or
Type of System
Implement
Name
Demand forecasting
demand
Order management
order
Human resources
human
Distribution/Warehouse management
distrib
Financial systems
finance
Inventory planning
invent
Strategic planning
strat
Shop floor tracking
shop
data
Data warehouse
suooly
Supply Chain Management
capacity
Capacity planning
ma nu
Manufacturing scheduling
trans
Transportation scheduling
sales
Sales and marketing
business
Business intelligence
customer
Customer relationship management

1

I

Bachelor's

Experience in
Using

Scoring: 0 if there is no answer; I if Helped to Develop or Implement only; 2 1f Experience m
Using only; 3 if both Helped to Develop and Implement and Experience in Using.
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Section Two: Cltaracteristic.\- of DSS amt ERP ,Systems
A description of DSS and ERP systems was inserted her and the details are presented in chapter 5
section 5.2.
I. Please indicate (i) on the scales provided for DSS and ERP the level of importance of each of
the characteristics for each type of system where, 1 means Unimportant and 5 means Very
I 1111wrt11111.
I

4

5

ICharacteristics ofthe System: Variables are: s Id, s le . s2d, s2e, ... , s 11 d, s l le (where d stands for DSS and
te for ERP)
j
1+:~~ ~~~it{~~~~
j
!The

of user documentation

!rhc usefulness ofl1elp st~rp<•rt_
iThe perfr,rniance of the

using
[Personal gains from______, _
I
_ _ ......
!Ease of interaction with the sys.1.e. '..n...1....._ _
[(;~e of learning to use the~\·stcm
1 !he s~~tt:rn 's im1)<1_ct on
the individual'sjcib security
!The system's impact on improving the individual's work
iI···procedures
.... -········ .. .
....... ............
IThe system's impact on increasing the individual's job
'!satisfaction
Clwracteristics of tlte Users:
are: ul d, u I e, u2d, u2e, ... , u l 7d, u I 7e (where
and e for ERP)
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[Ci~dracte;istic.~-ofthe Orga;1iz;1ti01l:·v a~iab.les are: o Id, o I e, o2d, o2e, .. ., o5d, o5e (where d stands for
DSS and e for ERP)
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roles and structures
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4. Please indicate

DS~stem

how much time it takes users to complete tasks with eacJ1 ty p-:
---::-fVery- Liiilel~~1~ T- -

Vari:~'0:a~~j_----~ :. ----~-----

f
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2

---r--- J-~~~~ -~i

4

<:J_f sy~~clll:

r ALotofTime

__
::-J- _

1

5 __ __ '.

I ERP

come

5. Please indicate ( I) the proportion of a user's workload that is done using each type of system.
System
DSS
ERP

Variable
Name
prod
proe

0 - 20
Percent (1)

21 -40
Percent (2)

41 - 60
Percent (3)

61 - 80
Percent (4)

81 - 100
Percent (5)

6. Please indicate ('1) the amount of success that older and younger users have in using each type
of system.
System
DSS

ERP

Variable Name

User
35 years or older
Younger than 35
years
35 years or older
Younger than 35
years

Very Little
Success 1

2

3

4

A Lot of
Success 5

oldd
youngd
olde
younge

7. Please indicate ('1) the amount of success that male and female users have in using each type of
system.
System
DSS
ERP

User

Variable Name

Males
Females
Males
Females

susedm
susedf
suseem
suseef

Very Little Success
1

2

3

4

A Lot of Success
5

8. Please indicate ('1) the amount of difficulty in determining system requirements for each type
of system
System
DSS
ERP

Variable Name

Very Easy to
Determine 1

2

Very Difficult to
Determine 5

4

3

difd
dife

9. Please indicate ("\/) the level of success achieved in estimating the completion time needed
development an d.imp Iementat1on.
System
DSS
ERP

Variable Name

Always
Underestimated 1

ctimed
ctimee
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2

3

4

Always
Overestimated 5

A2: List of Factors and Indicators
User Characteristics and Perceptions (UCP) factors and indicators:

Factor

•

Indicators
The usefulness of:

References
Alavi, et al., 1992; Liang, 1986; Wixon and
Todd, 2005.
Liang, 1986; Eierman et al., 1995; Venkaesh
and Davis, 2000; Amoako-Gyampah and
Salam, 2004; Wixon and Todd, 2005.
Liang, 1986; Wixon and Todd, 2005.
Davis, 1986; Taylor and Todd, 1995.
Sharda and Barr, 1988; Benbasat and Nault,
1990; Earn and Lee, 1990; Eierman et al.,
1995; Swink, 1995; Wixon and Todd, 2005.
Schroeder and Benbasat, 1975; Liang, 1986;
Bierman et al., 1995; Wixon and Todd, 2005.

system functions
system output
user documentation
help support
• The performance of the
system

• The time taken to learn the
system
User's
Perceptions of
Davis, 1986; Taylor and Todd, 1995;
the System • Personal gains from using
Amoako-Gyampah and Salam, 2004.
the system
Davis, 1986; Taylor and Todd, 1995;
• Ease of interaction with the
Venkatesh, 2000.
system
Davis, 1986; Taylor and Todd, 1995;
• Ease of learning to use the
Venkatesh, 2000.
system
The
system's
impact
on
the
individual's:
•
Venkatesh, 2000; Amoako-Gyampah and
job security
Salam, 2004; Wixon and Todd, 2005.
Venkatesh, 2000; Amoako-Gyampah and
work procedures
Salam, 2004; Wixon and Todd, 2005.
Venkatesh and Davis, 2000; Venkatesh, 2000;
job satisfaction
Amoako-Gyampah and Salam, 2004; Wi x.on
and Todd, 2005.

Factor
Indicators
Cognitive • The user's ability to:
Styles of
Users learn new skills and knowledge

References

Mock et al., 1972; Davis, 1986; Alavi et al., 1992;
Swink, 1995; Taylor and Todd, 1995; Allinson and
Hayes, 1996.
Mock et al., 1972, Benbasat and Taylor, 1978;
analyze quantitative information
Ramamurthy et al., 1992; Swink, 1995.
Mock et al., 1972; Benbasat and Taylor, 1978; Alavi
analyze qualitative information
et al., 1992; Ramamurthy et al., 1992; Swink, 1995.
Zmud, 1979; Benbasat and Taylor, 1978; Huber,
reason heuristically
1983; Pracht and Courtney, 1988; Cats-Baril and
Huber, 1987; Alavi et al., 1992.
make judgments and decisions
Huber, 1983; Benbasat and Taylor, 1978.
Mock et al., 1972; Zmud, 1979; Benbasat and
adopt rules
Taylor, 1978; Huber, 1983.
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Factor

Indicators
understand the context of a
problem
deal with uncertainty
deal with ambiguity

References
Mock et al., 1972; Benbasat and Taylor, 1978.
Huber, 1983.
Taylor and Dunnette, 1974; Ramamurthy et al.,
1992.

Indicators

Factor

•
System•
Usage

•
Factor

References
Ein-Dor et al., 1981; Raymond, 1985; Srinavasan,
Frequency of usage
1985; Kim and Lee, 1986; Hogue, 1987.
Shroeder and Benbasat, 1975; Ginzberg, 1981;
Fuerst and Cheney, 1982; Srinavasan, 1985; Liang,
Duration of usage
1986.
Fuerst and Cheney, 1982; King and Rodriguez,
Proportion of work done with the
1981; Ginzberg, 1981; Thompson et al., 1991;
system
Adam et al., 1992.
Indicators

References
Fuerst and Cheney, 1982; Eierman et al., 1995;
• Experience in current position Tavlor and Todd, 1995.
Benbasat and Schroeder, 1977; Nutt, 1986;
Taylor and Dunnette, 1974; Fuerst and Cheney,
• Previous work experience 1982; Bierman et al., 1995; Taylor and Todd,
1995.
Fuerst
and Cheney, 1982; Sanders and
Experience
with
computer
•
Courtney, 1985; Eierman et al., 1995.
based systems
Taylor, 1975; Nutt, 1986; Alavi,1992; Swink,
• Age
1995.
Berkowitz, 1962; Kohlberg and Kramer,
Personal
Broverman, 1972; Kanter, 1977; Lenney, 1977;
Characteristics• Gender
Eagly, 1978; Halpern, 1992; Johnson and
of Users
Bruce, 1993; Powell and Johnson, 1995.
Lucas,
1978; Nutt, 1986.
Level
of
education
•
Alavi, 1992; Ramamurthy et al., 1992; Swink,
• Type of education
1995.
DeSanctis, 1982; DeBrabander and Thlers,
• Communication skills
1984; Liang, 1986; Bierman et al., 1995.
Desanctis, 1982; DeBrabander and Thlers,
1984; Liang, 1986; Eierman et al., 1995;
Interpersonal
skills
•
Guimaraes et al., 1996.
Desanctis, 1982; DeBrabander and Thlers,
Teamwork
skills
1984; Liang, 1986; Eierman et al., 1995;
•
Setzekorn et al., 2002.
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System Development and Organizational (SDO) factors and indicators:
Factor

Indicators
References
The
organization's:
•
Alavi and Henderson, 1981; Mandal and Gunasekaran, 2003;
mission and strategy
Umble et al., 2003.
Organizational
Alavi and Henderson, 1981; Mandal and Gunasekaran, 2003;
IT strategy
Context
Umble et al., 2003.
maturity in using IT Huang and Palvia, 2001; Holland and Light, 2001.
Palvia and Chervany, 1995; Mandal and Gunasekaran, 2003;
scope of activities
Umble et al., 2003.
financial position Mandal and Gunasekaran, 2003; Umble et al., 2003.
Factor

Indicators
References
• Managing changes to:
Mora et al., 2002; Setzekom et al., 2002; Mandal and
organization al
Gunasekaran, 2003; Umble et al., 2003; Finney and Carbett,
roles and structures
2007.
Pinto, 1990; Sarker and Lee, 2003; Amoako-Gyampah and
communications
Salam, 2004.
Change
Goslar et al., 1986; Guimaraes et al., 1992; Krovi, 1993;
training and
Management
Krovi, 1993; Bierman et al., 1995; Venkatest and Davis,
education
1996; Guimaraes et al., 1996.
Eierman et al., 1995; Kuruppuarachchi et al., 2002; Manda!
performance
and Gunasekaran, 2003; Umble et al., 2003; Finney and
management
Carbett, 2007.
management
Kuruppuarachchi et al., 2002; Manda! and Gunasekaran, 2003;
practices
Umble et al., 2003; Finney and Carbett, 2007.
Factor

•

Indicators
Determining the costs of:

References

Davenport, 1990; Maneesh et al., 1999; Holland
and Light, 1999; Motwani et al., 2002; Bingi et al.,
Business
1999.
Process
Davenport, 1990; Maneesh et al., 1999; Bingi et
new processes
Redesign
al., 1999; Wee, 2000; Kirchmer, 1998.
Modeling and designing processes Turban and Aronson, 2001; Holland et al., 1999.
Redesigning and re-engineering
Davenport, 1990; Hammer and Champy, 2001;
processes
Wu and Wang, 2006; Finney and Carbett, 2007.
existing processes

Factor
Indicators
References
I
Development • Development approaches:
Methodology h·aditional systems
Turban, et al., 1997; Zwass, 1997; Avison and
development life cycle
Fitzgerald, 2003; Manda! and Gunasekaran, 2003 .
Sauter and Schafer, 1988; Bailey, 1998; Avison and
incremental/evolutionary
Fitzgerald, 2003; Manda! and Gunasekaran, 2003.
Avison and Fitzgerald, 2003; Paulk, 2001; Mandal and
small releases
Gunaseka.ran, 2003.
customized frameworks Avison and Fitzgerald, 2003.
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•

Techniques and tools:
process modeling
Avison and Fitzgerald, 2003; Young, 1989.
Avison and Fitzgerald, 2003; Menkus, 1983.
data modeliJ1g
Earl, 1978; Dodd 1980; Canning, 1981; Henderson and
prototyping tools
Ingraham, 1982; Naumann and Jenkins, 1982; Alavi,
1984; Janson, 1985.
Huff, 1992; Leonard-Barton and Deschamps, 1988;
CASE tools
Norman et al., 1989; Burkhard, 1989; Corbitt and
Norman, 1991; Kemerer, 1992; Chau, 1996.

Factor

Indicators
Support from the:
organization's senior
management
IS department
vendors/suppliers
Involvement of:

References
Guimaraes and Igbaria, 1994; Eierman et al., 1995; Mora,
2002; Pinto, 1998; Turban and Aronson, 2001 .
Turban, 1990; Barsanti, 1990; Watson et al., 1991;
Eierrnan et al., 1995; Mora, 2000; Setzekorn et al., 2002.
Pinto, 1998; Davenport, 1998.

•

users

other stakeholders

Guimaraes et al , 1992; Guimaraes and lgbaria, 1994;
Guimaraes et al. , 1996.
Clarkson, 1995; Coakes and Elliman, 1999; Berman et
al., 1999; Davenport, 2000; Friedman and Miles, 2002;
Rowley, 1997; Markus and Tanis, 2000; Scott and Lane,
2000; Klein and Jiang, 2001 ; Hartman and Ashrafi, 2002.

•

Project
Fox and Spence, 1999.
management
software and tools
An effective project:
Project
Slevin and Pinto, 1986; Martinez, 1994; Myers et al.,
manager
Management
1999; Skelton and T hamhain, 1993.
Myers et al., 1999; Skelton and Thamhain, 1993;
team
Maitinez, 1994; Cooper, 1999; Prasaei and Sullivan,
1993; Sarker and Lee, 2003.
• A clear definition of:
project goals
Slevin and Pinto, 1986; Kuruppuarachchi et al. , 2002.
system requirements
Slevin and Pinto, 1986; Kuruoouarachchi et al., 2002.
Project outcomes:
Slevin and Pinto, 1986; Pinto, 1998; Umble et al., 2003;
system capabilities
Kuruppuarachchi et al. , 2002.
Lucus, 1978; Liang, 1986; Gegor and Benbasat, 1999;
system quality
Umble et al., 2003 .
Baskervi Ue, 1996; Willis, 1998; McCune, 1998; Mason,
system security
1998; Merit, 1998; Mishina, 1998.
technica l systems
Sprague and Carlson, 1982; Ariav and Ginzberg, 1985;
documentation
Pinto, 1998.
Sprague, 1980; Pinto, 1998.
system maintenance
comp)etion time
Barber and Lucus, 1983.
ad herence to budget
Antill, 1974; Kuruoouarachchi et al., 2002.

•

•
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A3: List of Hypotheses

Hypotheses Related to the User's Perceptions of DSS and ERP Systems:
Users perceive that:

UCP I (a): The usefulness of the systems functions is significantly different for DSS and
ERP systems.
UCP I (b): The usefulness of outputs from the system is significantly different for DSS and
ERP systems.
UCP l(c): User documentation is more important for DSS than for ERP systems.
UCP l(d): Help support is more important/or DSS than/or ERP systems.
UCP I (e): The importance of the performance of the system is significantly different for
DSS and ERP systems.
UCP I(/): The importance of the ease of interaction with the system is significantly
different for DSS and ERP systems.
UCP l(g): The importance of the ease of learning the system is significantly different for
DSS and ERP systems
UCP l(h): The time taken to learn the system is significantly more for DSS than for ERP
systems.
UCP I (i): Personal gain from working with the system is significantly different for DSS
and ERP systems.
UCP I (j): The impact of the system on increasing job security is higher for DSS than
ERP systems.
UCP I (k): The impact of the system on improving work procedures is higher for ERP
than DSS systems.
UCP 1(1): The impact of the system on increasing an individual's job satisfaction is
higher for ERP systems than for DSS.

Hypotheses Related to the User's Cognitive Styles with respect to DSS and ERP
Systems:
The user's ability to:
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UCP 2(a): Learn new skills and knowledge is significantly more important for DSS than
for ERP systems.
UCP 2(b): Analyze quantitative information is significantly more important for DSS than
for ERP systems.
UCP 2(c): Analyze qualitative information is significantly more important for DSS than
for ERP systems.
UCP 2(d): Reason heuristically is significantly more important for DSS than for ERP
systems.
UCP 2(e): Make judgments and decisions is significantly more important for DSS than
for ERP systems.
UCP 2(/): Adopt rules is significantly more important for DSS than for ERP systems.
UCP 2(g): Understand the context of a problem is significantly more important for DSS
than for ERP systems.
UCP 2(h): Deal with uncertainty is significantly more important for DSS than for ERP
systems.
UCP 2(i): Deal with ambiguity is significantly more important for DSS than for ERP
systems.
Hypotheses Related to the System Usage with respect to DSS and ERP Systems:
UPC 3(a): The frequency of system usage is significantly different for DSS and ERP
systems.
UPC 3(b): Significantly more time is required to complete tasks using DSS than is
required to complete tasks using ERP systems.
UPC 3(c): The proportion of work done using DSS is significantly greater than the
proportion of work done using ERP systems.
Hypotheses Related to the User's Personal Characteristics with respect to DSS and
ERP Systems:
UCP 4(a): The amount of experience a user has in their current position is significantly
more important for DSS than for ERP systems.
UCP 4(b): The amount of experience a user has had in previous work positions is
significantly more important for DSS than for ERP systems.
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UCP 4(c): The amount of experience a user has had with computer-based systems is
significantly more important for DSS than for ERP systems.
UCP 4(d): Older users have significantly more success in using DSS and ERP systems
than younger users.
UCP 4(e): Male users have significantly more success in using DSS and ERP systems
than female users.
UCP 4(/): The level offormal education of users is significantly more important for DSS
than for ERP systems.
UCP 4(g): The type offormal education is significantly more important for DSS than for
ERP systems.
UCP 4(h): The importance of communication skills is significantly different for the use of
DSS and ERP systems.
UCP 4(i): The importance of interpersonal skills is significantly different for the use of
DSS and ERP systems.
UCP 4(j): The importance of teamwork skills is significantly different for the use of DSS
and ERP systems.
Hypotheses Related to the Organizational Context and the Implementation of DSS and
ERP Systems:
SDO l(a): The importance of knowing the organization's mission and strategic plans
before the project starts is significantly different for DSS and ERP projects.
SDO I (b): Knowing the organization's IT strategic plans before the project starts is
significantly more important for ERP projects than for DSS projects.
SDO I (c): The importance of knowing the organization's level of maturity in the use of
information technology before the project starts is significantly different for ERP and
DSS projects.
SDO l(d): Knowing the scope of the organization's activities before the project starts is
significantly more important for ERP projects than for DSS projects.
SDO I (e): The importance of knowing the organization's financial position before the
project starts is significantly different for DSS and ERP projects.
Hypotheses Related to Change Management and the Implementation of DSS and ERP
Systems:
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SDO 2(a): The importance of managing changes to organizational roles and structures is
significantly different for DSS and ERP projects.
SDO 2(b): Managing changes to communications is significantly more important for DSS
projects than for ERP projects.
SDO 2(c): Providing user training and education is significantly more important for ERP
projects than for DSS projects.
SDO 2(d): The importance of managing changes to performance management is
significantly different for DSS and ERP projects.
SDO 2(e): The importance of preparing for changes to management practices is
significantly different for DSS and ERP projects.
Hypotheses Related to Business Process Redesign and the Implementation of DSS and
ERP Systems:
SDO 3(a): The importance of determining the costs of existing processes is significantly
different for DSS and ERP projects.
SDO 3(b): The importance of determining the costs of new processes is significantly
different.for DSS and ERP projects.
SDO 3(c): The importance of determining the costs of modeling and designing processes
is s;gnificantly different for DSS and ERP projects.
SDO 3(d): Determining the costs of redesigning and re-engineering processes is
significantly more important for ERP projects than for DSS projects.
Hypotheses Related to the use of Development Methodologies and the Implementation
of DSS and ERP Systems:
SDO 4(a): Using a traditional system development life cycle approach is significantly
more appropriate for ERP projects than for DSS projects.
SDO 4{b): Using an incremental/evolutionary system development approach is
significantly more appropriate for DSS projects than for ERP projects.
SDO 4(c): Using a small release approach to system development is significantly more
appropriate for DSS projects than for ERP projects.
SDO 4(d): Using a customized framework as the approach to system development is
significantly more appropriate for DSS projects than for ERP projects.
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SDO 4(e): Techniques and tools used for process modeling are significantly more
important for ERP projects than for DSS projects.
SDO 4(/): The importance of techniques and tools for data modeling is significantly
·
different for ERP projects and DSS projects.
SDO 4(g): Prototyping techniques and tools are significantly more important for DSS
projects than for ERP projects.
SDO 4(h): CASE tools are significantly more important for DSS projects than for ERP
projects.
Hypotheses Related to Project Management and the Implementation of DSS and ERP
Systems:
SDO 5(a): The importance of support from the organization's senior management is
significantly different for DSS and ERP projects.
SDO 5(b): Support from the IT department is significantly more important for DSS
projects than for ERP projects.
SDO 5(c): Support .from vendors/suppliers is significantly more important for ERP
projects than for DSS projects.
SDO 5(d): The involvement of users is significantly more important for DSS projects than
for ERP projects.
SDO 5(e): The involvement of all stakeholders is significantly more important for ERP
projects than for DSS projects.
SDO 5(/): The use of project management software and tools is significantly more
important for ERP projects than for DSS projects.
SDO 5(g): An effective project manager is significantly more important for ERP projects
than for DSS projects.
SDO 5(h): An effective project team is significantly more important for ERP projects
than for DSS projects.
SDO 5(i): The importance of defining project goals before the project starts is
significantly different for DSS and ERP projects.
SDO 5(j): Systems requirements are significantly more difficult to determine for DSS
than for ERP systems.
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SDO 5(k): The delivery of system capabilities is significantly more important for ERP
projects than for DSS projects.
SDO 5(1): Quality assurance of the system is significantly different for DSS and ERP
projects.
SDO 5(m): Systems security is more important for ERP than DSS.
SDO 5(n): Technical systems documentation is more important for DSS than for ERP
systems.
SDO 5(o): Systems maintenance is more important for DSS than for ERP systems.
SDO 5(p): The completion time needed for development and implementation is
underestimated more often in DSS projects than in ERP projects.
SDO 5(q): The importance of adhering to the project budget is significantly different for
DSS and ERP projects.
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