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Abstract

Purpose — Enterprise systems (ES) upgrade is a complex undertaking that recurs throughout the
systems’ life span, therefore, organisations need to adopt strategies and methodologies that can
minimise disruptions and risks associated with upgrades. The purpose of this paper is to explore the
processes undertaken during upgrading ES, to identify the upgrade project stages.
Design/methodology/approach — This research is grounded in a qualitative survey approach, and
utilises a web-based survey questionnaire and semi-structured interviews as methods for data
collection. The data were gathered from 41 respondents’ and analysed using qualitatively inductive
content analysis principles to derive meaning and to identify the trends about upgrade processes.
Findings — The study findings stress the importance of adopting a methodical approach to ES
upgrades. Also, it suggests that due consideration should be given to the impact of new version
features and functionality, the risks and the effort required for supporting upgrade projects.
Research limitations/implications — The five-stage upgrade process model can be utilised as a
strategy to minimise complexity and risks associated with upgrade projects. However, this study only
proposes logical generalisations; therefore, future studies could explore these stages in-depth to offer
generalisable arguments applicable to ES upgrade phenomenon.

Originality/value — The study proposes a five-stage upgrade process model that offers a systematic
approach to support upgrade projects. The proposed model extends previous models by proposing
alternative strategies to support ES upgrade projects.

Keywords Enterprise systems, Systems upgrade, Enterprise systems change, ERP upgrade,
Upgrade process, Upgrade process model

Paper type Research paper

Introduction

As organisations continue to invest in value-added projects, it is reasonable to
anticipate that they would upgrade their enterprise systems (ES) to take advantage of
new processes, functionality and features, which support and streamline their
operations (Beatty and Williams, 2006; Otieno, 2010). According to Zhao (2007) upgrade
is a continuous process and will normally occur at least once every three years, hence,
upgrading can lead to a reduction in maintenance costs and re-examination of
processes (Khoo and Robey, 2007; Zhao, 2007). Upgrading is defined as a process that
aims to expand core system capabilities by improving functionality and taking
advantage of new technology features (Vaucouleur, 2009). Also, Ng (2011) describes
upgrading as replacing existing versions entirely or partly with a newer version. The
common attribute between these definitions is that upgrade results in functionality and
features improvement when compared to the currently installed version. Thus, ES
upgrade can be viewed as improving the existing system through implementing a
newer version that offers additional features, functionality, and enhanced technological
capabilities. However, few organisations choose to upgrade their systems despite the
benefits of new features and additional functionality such as web-based services. The
study by Hamerman et al (2011) exemplifies this argument, as their study results
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reveal that more than 50 per cent of the participants were utilising systems which are,
at least two versions behind the latest release.

Opting not to upgrade has long-term implications such as a lack of continued
technical support or obtaining support at a very high price or degradation of systems
performance (Feldman et al, 2015). Dempsey et al. (2013) attribute the reasons for not
upgrading to risks of failure, disruptions, and high costs. For example, Bartels et al.
(2014) cited in Morgan and Ngwenyama (2015) suggest that, in the USA alone,
upgrading costs account for the major share of US$1.03 trillion spent on information
technology in 2014. Additionally, Khoo and Robey (2007) advise that a new version’s
functionality and features would have an impact on the existing version, which in-turn
increases the possibility of disruptions. The impact can be due to either the
compatibility of the changes in the new versions compared to the existing version or
the new version’s reliability and stability. According to Beatty and Williams (2006),
these factors normally would consume the majority of the upgrade time, specifically
during testing. Therefore, ES upgrade cannot be taken lightly, as these issues require
significant attention as far as continuous improvement and benefit-realisation
are concerned.

It can be argued that ES and enterprise resource planning (ERP) systems are
different. Since ES are comprehensive, configurable, and integrated suite of systems
that support organisation-wide operational and management processes (Davenport,
2000; Xu, 2011; Feldman ef al, 2015). Hence, as part of the ES landscape, many
organisations implement other systems to either optimise the supply chain (e.g. supply
chain management systems), or automate the customer service management
(e.g. customer relationship management systems). These systems may be from the
same vendor or different vendors; nevertheless, these systems require being upgraded
continuously (Voulgaris et al, 2014). Although major ES vendors offer strategies,
methodologies and best practices to manage and support upgrades, the focus of these
strategies and methodologies are vendor-specific. Therefore, this results in upgrade
needs not being supported, especially if the organisation has multiple systems from
various vendors.

Recent studies have proposed practical guidance for managing upgrade projects.
These studies focussed on best practise and lessons learned (Beatty and Williams, 2006;
Zarotsky et al., 2006; Wenrich and Ahmad, 2009), success factors (Whang et al, 2003; Nah
and Delgado, 2006; Olson and Zhao, 2007; Shi and Zhao, 2009; Leyh and Muschick, 2013;
Scheckenbach et al, 2014) and business process changes alignment (Cao et al, 2013;
Paradonsaree et al, 2014). Several other studies (Khoo, 2006; Claybaugh, 2010; Otieno,
2010; Ng, 2011; Dempsey et al.,, 2013; Claybaugh et al, 2015; Feldman et al, 2015) have
explored factors that influence the decision to upgrade. Although these studies offer
valuable insights, there has been limited focus on upgrade processes, with the exception
of a few studies such as the maintenance and upgrade model proposed by Ng et al. (2003),
the upgrade process model proposed by Zhao (2007) and the upgrade assimilation stages
proposed by Claybaugh ef al (2015). These studies have focussed mostly on ERP
systems. However, Paradonsaree et al (2014) and Scheckenbach et al (2014) state that
research on upgrades specifically on ERP systems is scarce, this argument supports
Grabski ef al. (2011) suggestions that further research is needed to explore the phase after
systems “go-live”. In addition, it is not clear whether these models are applicable to the
whole ES landscape as many organisations employ their own methodologies when
upgrading their systems to the latest version. Thus, this research aims to contribute
towards ES upgrade literature through offering insights to the activities organisations

Enterprise
systems

823




Downloaded by TASHKENT UNIVERSITY OF INFORMATION TECHNOL OGIES At 20:47 10 November 2016 (PT)

JEIM
29,6

824

undertake when upgrading their systems, along with offering strategies to support
upgrade projects. In this context, this research addresses the following question, what is
the approach organisations adopt when upgrading their ES?

This paper is organised as follows: the second section reviews existing literature on
ES upgrade, and discusses existing upgrade process models. The third section explains
the study approach. The fourth section presents the findings and proposes the upgrade
process model and lastly we discuss the model implications.

ES upgrade overview

The significant shift in operating conditions and dynamic market environments over the
years has led many organisations adopting enterprise wide information systems as a
mechanism to gain competitive advantage and improve performance. Usage of these
systems, such as material requirements planning (MRP) and manufacturing resources
planning (MRPII), tracks back to the early 1960s, specifically in the accounting and
manufacturing domains (Umble et al, 2003). MRP and MRPII encouraged integration
beyond the realm of manufacturing systems, resulting in cross-functional systems such as
ERP systems (Sheilds, 2001). There are many instances where ERP systems and ES have
been interchangeably used, implying that ERP systems and ES are synonymous. However,
according to Davenport (2000) and Xu (2011), ES and ERP are not identical. In this paper,
ES is referred to as a holistic system that incorporates numerous comprehensive systems,
offering a range of capabilities to support end-to-end business processes, which enable
integration, collaboration,and interactions between systems and departments.

Adoption of ES has facilitated streamlining and automating numerous operations,
improving productivity, and facilitating real-time decision-making. However, Cao et al
(2013) and Voulgaris et al. (2014) suggests that the systems’ real value and potential is
realised after the “go-live” stage, normally referred to as a post-implementation phase.
Upgrading is one of the essential components of the post-implementation phase and
ensures the system is stable and operates efficiently (Hecht et al, 2011). However, there
is a significant difference between initial implementation and upgrade, as initial
implementation will only happen once, whereas upgrades are recurring throughout the
system’s life span. Second, the effort and activities are significantly different, as an
upgrade involves extending an existing system and would be completed within six to
eight months on average, with the majority of the time spent on planning the upgrade
and testing the implemented changes (Zhao, 2007). In addition, changes in the new
version standard code necessitate rigorous testing routines to make sure it is
compatible with the existing version, a process that a requires significant amount of
resources and time. Despite these differences, Beatty and Williams (2006) advise
treating upgrades as new implementation project. Also, Paradonsaree et al (2014)
discuss the importance of considering all the elements from strategy, technology,
people, and business process change to support upgrade projects. As a result, the same
level of preparation and planning as in the initial implementation is required when
upgrading, otherwise there is a high risk of not achieving the desired outcome and
introducing disruptions. Thus, an upgrade project depends on the adoption of efficient
strategies to assist in gaining a detailed understanding of the new version’s features
and their dependencies.

Upgrade process
In respect of ES upgrade, Beatty and Williams (2006) suggests that the major intention
of upgrading is to take advantage of several benefits introduced through a new version
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such as new functionality. The upgrade process is usually a series of stages and
activities undertaken to achieve the successful completion of set project tasks and
objectives. Zhao (2007) suggests that adopting a practical process when upgrading
increases the chances of achieving success, as it becomes easier to separate different
activities into set objectives and offers a better overview of the general upgrade
landscape. Such an argument is supported by Nicolaou and Bhattacharya (2006) when
emphasising the importance of modular additions (i.e. upgrades and add-ons) which,
in-turn, supports performance improvement, continuous growth, and competitiveness.
As a result, Zhao (2007) offers a methodical approach by adopting Carr et al’s (1996)
change process model to explain upgrade processes as illustrated in Figure 1.

Ng et al (2003) and Ng and Gable (2009) propose 11 stages for upgrading as
part of the maintenance model (Table I). Stages 1 and 2 are concerned with
utilising known facts and strategies to select the best option and reduce risks
involved with upgrade projects, while Stage 3 facilitates building an upgrade case.
Stages 4 to 10 ensure there will be less downtime and the system performs as
expected when upgraded.

Claybaugh et al (2015) propose four stages as part of the upgrade assimilation
model Figure 2. The first stage awareness or interest outlines when the organisation
becomes aware of the availability of a new version, mostly through a formal
investigation. The second stage evaluation or commitment highlights that the
organisation has accepted that there is a need to upgrade and either conducts an
evaluation of the new version or decides not to upgrade their existing version. The
third stage indicates that the new version is implemented and is being used as the
production system. The fourth stage suggests that the new version has been in use for
some time and the organisation is in a state in which it can assess the benefits of the
new version.

Synthesis of the literature

The maintenance model and upgrade process model show commonality in their
activities, such that some of the stages can be combined, as illustrated in Figure 3.
These stages divide an upgrade project into phases and outline useful activities that
need to be undertaken to ensure a successful outcome. Although these studies provide
useful explanations on the activities involved in upgrade projects, their focus has been
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Stage name Description
29,6 . .

1. Design an upgrade project Collect information about the new version, tools and services to

methodology help define an appropriate upgrade method

2. Explore available upgrade Select an optimal upgrade option by evaluating its stability,

options reliability, and compatibility against existing versions and
826 comparing organisation objectives

3. Develop a business case Identify and justify the need to upgrade based on the different
factors influencing the upgrade decision. The business case will
define the objectives and goals of the upgrade project

4. Modification assessment Examine the existing system modifications and determine
modifications that are obsolete or need to be re-implemented

5. Assess new functionality and  Evaluate the organisational requirements against the new

technical requirements version features and determine the technical requirements for
introducing such changes

6. Conduct impact analysis Analyse the impact of the proposed changes to the organisation,
system, and people. This helps to allocate appropriate effort and
resources for the upgrade project, along with outlining the
benefits of upgrading

7. Implement new version in Ensure the existing and new systems are up-to-date through

development environment applying earlier patches, bug fixes, and enhancements. Then
install the new version in a development environment

8. Construct the new system Re-apply all the previous modifications and customizations (such
as users’ interfaces and reporting capabilities)

9. Testing Verify accuracy of the system functionality and confirm that the
proposed changes fulfil user requirements and align to the
business objectives

10. Perform trial upgrades Undertake a trial upgrade to identify potential errors and
challenges during the upgrade process
Table L 11. Go-live Release the new version to the production environment
Upgrade stages Source: Adapted from Ng et al (2003)
Awareness/ h Evaluation/ R /Recent adoption A /Infusion )
Interest commitment  New version « Organisation can
* Awareness of * Upgrade package implemented and assess the
availability of purchased used as the outcome of the
upgrade * Evaluation initiated production systems upgrade
e Formal * Possible commitment
Figure 2. information to transition to new
Enterprise software gathering version

upgrade assimilation
stages

Source: Adapted from Claybaugh ef al. (2015)

on ERP systems only, for example Ng et al. (2003) studied an upgrade of SAP R/3
system from version 3.1H to 4.6C. Hence, it is not clear whether similar processes are
followed when upgrading other systems within the ES landscape apart from ERP.
On the other hand, the main intention of the assimilation model is to define a
mechanism to categorise organisations upgrading their systems in the different stages,
and therefore, this model does not represent the upgrade process. However, it provides
a high-level view of the different states in which an organisation can be with respect to
the upgrade project, thus, it can be positioned that such a model could enhance the
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Design an upgrade project methodology

Assessment phase ) Explore available upgrade options

Develop a business case
Modification assessment

Asses new functionality and technical
requirements

Conduct impact analysis

Planning phase

Implement new version in development
environment

Construct the new system

Testing

Action phase

Perform trial upgrades

Renewal phase
P Go-live

thinking of the different stages and activities undertaken during upgrade projects.
Based on the enterprise software upgrade assimilation stages, it can be argued that it is
important to explore whether there is a new version available and to determine if an
upgrade is required. While the models proposed by Ng et al (2003) and Zhao (2007)
highlight the necessity of assessing the upgrade options and plan for the upgrade, but
bundle the awareness of the new version availability as part of other stages. Therefore,
it can be assumed, the awareness stage will be a critical stage of the upgrade process
and should be treated independently. As it is during the awareness stage that
organizations become aware of the different versions and understand the need to
upgrade. Thus, based on these three different models, it is conceptually recognised that
a typical ES upgrade process would include the following stages as shown in Table I

Additionally, it is reasonable to anticipate that some organisations would develop
their own unique approach when upgrading. Thus, this paper investigates the inter-
related aspects of ES upgrade in order to understand the stages and activities followed

Stages Descriptions
Awareness Identify the need to upgrade
Formally and informally, explore available versions of current system landscape
Assessment Assess the new version features
Planning Outline detailed requirements and challenges of the project

Project definition  Define the project scope, objectives and deliverables
Select the project and project team
Implementation ~ Establish the existing “as-is” stage
Test the system
Sign-off and migrate to production system
Go-live Assess if project objectives are fulfilled
Provide continuous support and training
suggest improvement and changes

Enterprise
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Figure 3.
Relationship between
Ng et al (2003) and
Zhao (2007) upgrade
models

Table II.
Conceptual upgrade
stages
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Figure 4.
Research design

when organisations are upgrading their systems. This will allow identifying whether
the ERP upgrade stages proposed in the literature bear any similarity to what
organisations adopt when upgrading their entire ES landscape.

Methodology

As the aim of the study is to understand the different upgrade processes, a qualitative
approach was considered appropriate as such, an approach provided an opportunity to
collect rich descriptive data from the respondents, and establish the meaning and
relationship to provide a detailed understanding of the processes. In addition, it allowed
the opportunity to explore the dynamics of the processes and gain an in-depth
understanding. However, since these views and experiences were associated and
subjective to the people involved in upgrade prOJects a qualitative approach provide a
platform to derive meaning and relationships in order to formulate a better
understanding of the processes (Denzin and Lincoln, 2011).

This research adopted a qualitative survey design, outlined in Figure 4. From a
methodological perspective, a qualitative survey provides a multidimensional, varied
outlook of the subject under investigation (Jansen, 2010; Lindgren and Miinch, 2015).
According to Fink (2003), qualitative survey design facilitates gathering realistic
information, thus utilising such an approach would facilitate gathering respondents’
knowledge and experience to describe, compare, and explain ES upgrade. It allows the
correlation of information obtained from respondents’ to establish common or different
patterns in ES upgrade processes, thus offering insights into complex issues through
examining the current state of affairs associated with ES upgrades projects.

Respondent selection

A typical ES upgrade project team consists of personnel that represent the functional
and technical aspects of the system, along with database and systems administrators
to offer the diversified expertise needed to support upgrade projects. Also, the team

Findings and Contributions to Knowledge

— Literature Review _, Upgrade Process
Model
Qualitative Data
Conceptual model —l
Prepare the Data MOQeI Eyaluation

with (different)
l respondents

Web-Based Questionnaires — l

Systematic Coding
Semi-Structured Interview — l ﬁ_

Drawing Conclusions —

— Inductive Content Analysis
Diversified Constructs

Existing ES Upgrade Process models

DATA COLLECTION QUALITATIVE ANALYSIS EVALUATION
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would include top management and user representatives to attain better support
for the upgrade from management and end-users. Due to this, the research targeted
respondents with these backgrounds in order to capture the different stakeholders’
views and get a diverse pool of respondents who have knowledge and experience
of undertaking ES upgrades. As part of the purposeful sampling strategy, the
respondents targeted for the semi-structured interviews had at least four years of
experience in managing ES and had been involved in at least one upgrade project to
provide insights into the upgrade decision-making process. The cut-off point was based
on the explanation by Zhao (2007) who suggests that upgrades are recurring at least
once every three years, thus it can be argued that respondents with four or more years
would theoretically have at least one upgrade project experience.

The respondents were enlisted from SAP and Oracle UK user groups; as both these
user groups represented organisations, which either use systems from SAP or Oracle,
JD Edwards, PeopleSoft, and Primavera. According to a report from Panorama
Consulting Solutions (2013) the following vendors, SAP and Oracle, are the top two
vendors whose ES (specifically ERP) are frequently adopted by large organisations,
thus they hold the largest market share. Based on the above report, it was understood
that members from SAP and Oracle user groups could provide a rich diversified pool of
respondents. Second, a snowballing technique was used to search for respondents who
may not be part of these user groups, as they could offer a different experience of
upgrading other systems. The approach involved searching LinkedIn® professional
networking services for respondents based on the description provided in their profiles,
to ensure they meet the criteria for inclusion. An email was sent out inviting these
respondents to participate in the research. In addition, we politely requested them to
forward the message to their contacts with similar experience.

Data collection

The data collection phase included self-administered web-based questionnaires and semi-
structured interviews. The questionnaires’ main purpose was to establish experts’
attitudes and experiences along with identifying the upgrade processes practised in their
organisations. In order to capture the respondents understanding of the ES upgrade
process, the questionnaire logic was adopted from previous studies (Zhao, 2007;
Claybaugh, 2010), however, suitable modifications were introduced to make it
appropriate for a qualitative survey research approach. The instrument included both
open-ended and close-ended questions; the closed-ended questions asked the respondent
to indicate their level of agreement or disagreement based on a five-point Likert scale and
“yes” or “no” answer options. The open-ended questions supplemented the closed-ended
questions, allowing probing for more details by encouraging the participants to provide
descriptive account of their experiences on ES upgrade. The output from this stage
helped to identify the activities that were undertaken; thus enabling a high-level view of
the upgrade processes to be obtained. Next, semi-structured interviews were conducted
to supplement and obtain an in-depth understanding of some of the diversified patterns
identified in the previous data collection stage. Semi-structured interviews were used
because it offers a flexible approach to explore complex issues, and gain insights based
on people’s experiences, as concepts could be expressed freely. This normally results in
rich detailed information that can provide a clear focus on ES upgrade processes.
The interview guide (see list below) was prepared based on constructs identified after
analysing the questionnaire data. The interview guide focussed on three main areas that
are the decision-making processes and the upgrade process, as these were identified as
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JEIM important and needed further clarification. Based on the interviewee responses, further
296 questions were asked to gain a better understanding or clarification of the concepts
expressed.
Semi-structured interview guide.
Interview questions:

« Your organisation has recently upgraded or is currently upgrading its
830 Enterprise System, could you please describe you involvement in the upgrade
process?

« How the decision to upgrade was reached (for example was any formal
discussion or process followed)?

. Was any specific set of activities agreed and followed as part of the upgrade?

. What were the reasons for adopting those activities and following that specific
order?

« In your opinion, when do you think is the right time to evaluate the functionality
of the new version and why?

« In your opinion, when do you think impact assessment needs to be performed
and why?

In order to ensure the findings’ quality and rigour, two data collection techniques were
used to overcome insufficiencies and prejudices that may arise when using a single
method (Creswell, 2009). Respondent validation was applied to supplement the data
collection techniques. This means interviewees were provided with an opportunity to
verify the contents of their individual interviews for accuracy and if necessary
amendments were made to the interview summaries. Additionally, contents that were
not clear were posed as additional questions to the other interviewees, to gather their
opinions and views.

Qualitative analysis
Qualitative data analysis adopts a funnel approach, whereby the data are organised as
an abstraction, then grouped in order to identify the relationships between the different
themes (Creswell, 2009). In order to ensure a coherent interpretation of the concepts is
attained, inductive content analysis principles guided the overall data analysis
strategy. From a qualitative perspective, an inductive content analysis process helps to
identify the thoughts and ideas presented in the data to derive and synthesise the
relevant meaning in order to understand the upgrade processes. The advantage is the
capability to handle a vast amount of data even from different sources in order to
provide substantiating evidence to the research findings (Patton, 2002). As part of an
inductive content analysis approach, the following three steps were followed: preparing
the data, systematic coding, and drawing conclusions. Preparing the data involved
studying the data as a whole to get a broader picture on how it reflected the research
question. Systematic coding allowed tagging, separating and grouping the data into
meaningful categorises; thus, deriving the categories inductively from the data and
gathering theoretical attributes. Drawing conclusions involved drawing inferences
from the data through exploring the identified themes and their properties in order to
stimulate new understandings.

In summary, 29 completed questionnaire responses were received and 12 (30-45
minutes) semi-structured interviews were conducted. The web-based questionnaire
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represented 18 organisations and additional five organisations from the semi- Enterprise

structured interviews. It should be noted that although there were 12 respondents for systems

the semi-structured interviews, six respondents had taken part in the study through the

web-based questionnaire. All the respondents represented 23 large organisations (with

250+ employees) which were currently upgrading, or in the process of upgrading in the

next 6-12 months or upgraded their ES systems, in the previous six months. These

systems are illustrated in Table IIL 831
Tables IV and V highlight the respondents’ experience and diverse level of

expertise, signifying the richness of the responses to address the research question.

Evaluation

In this stage, the finding of the study was presented to another set of respondents that

were not involved in the study before, in order to evaluate the interpretations and

proposed stages, along with gauging the accuracy, applicability, and significance of the

Systems Count

Enterprise resource planning (ERP) 16

Customer relationship management (CRM) 6

Supplier relationship management (SRM) 5

Supply chain management (SCM) 4

Business intelligence (BI) 9

Human resources management (HRM) 10 Table III.

Enterprise collaboration system (ESC) 2 List of implemented

Integrated service management 2 and upgraded

Other 4 systems

Role Count

Solution architect 7

Project manager 10

Systems analyst 4

Functional lead 9

Technical lead 7

Database administrator 4

Systems administrator 2

Chief financial controller 1

Database administrator 1 Table IV.

Information systems manager 1 Respondents’ roles

Experience (years) Count

Less than 1 0

1to2 1

2to4 5

4t06 4 Table V.

6to 8 14 Respondents’

More than 8 17 experience
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findings in respect to ES upgrades projects. These ten respondents from seven different
organisations respondents had upgrade experience and knowledge and were involved in
at least two ES upgrade projects. In addition, the respondents were asked to indicate if
the proposed model was relevant and applicable to all systems within the ES landscape.

Findings and discussion

Upgrading is a complex undertaking, which is dependent on multiple stakeholders’ views
and several factors aligning to achieve the expected outcome. Mostly upgrades will be
undertaken to achieve targeted benefits that support medium to long-term goals, such as
lower operational costs, improved performance, and security. However, there are several
risks associated with upgrades specifically when different levels of modifications are
applied, therefore, organisations attempt to apply the required changes in a measured
way to reduce risks and disruptions. One of the approaches utilised to achieve a smooth
transition from one system version to another is through defining a clear project scope.
This includes identifying the workflow actions, deliverables, timing, budget, and
resources, along with accounting for possible disruptions points, combined with steps to
address these challenges when they occur.

The upgrade project scope is dependable on the upgrade approach that is either a
“big bang” or a “modular” approach. The big bang approach involves applying all the
significant changes at a single instance, resembling a new implementation. This implies
that technical and functional aspects of the system will be upgraded at the same
instance, which results in a large project scope. As a result, there are a significant
number of achievable objectives, consequently increasing the upgrade risks, costs, and
demand for resources. Adopting a “big bang” approach is more viable when there is a
need to be consistent with the latest version, especially if the installed version is several
releases behind. On the other hand, a modular approach requires a dedicated team, a
planned budget, and flexible time to complete the project, since it is undertaken in
batches. The modular approach implies either focussing purely on technology aspects
of the system or extending the functionality and optimising existing processes.
Alternatively, since most ES have the capability of modular configuration, the phases
are defined depending on modules to be upgraded. This suggests the modular
approach would simply mean configuring different modules, however, this is not a
common practice.

Another approach used to minimise disruptions and risks involves assessing and
understanding how these changes affect existing processes and ways of operating.
The findings highlight existing system evaluation as an important aspect that
establishes the “as-is” systems’ operational state. This includes technically evaluating
pre-existing functionality to confirm that it would not be disturbed or removed and
establishes the level of modification required. Then the improvements offered in the
new version would be evaluated to determine how it influences the current landscape
by comparing and assessing the introduced changes against the requirements.
In addition, the impact of these changes can be measured by comparing the “as-is”
stage against the proposed changes, to identify strategies which can address the
challenges that may arise. All these activities are normally undertaken within a specific
timeline during the upgrade projects, as shown in the proposed upgrade process model.

Proposed upgrade process model
It is important to adopt a systematic approach that provides detailed and accurate
information, which guides the assessment and evaluation of the system landscape.
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This paper proposes a five-stage upgrade process model (Figure 5), which offers
a systematic approach to upgrade and provides useful critical outputs to support
upgrade projects.

Scoping

The scoping stage is concerned with finding possible problems and identifying what
will potentially provide better outcomes to improve existing systems. This requires
collaborating and communicating with external and internal stakeholders to gain
insights of what is required. Typically scoping happens prior to the upgrade project
commencement, as it is vital to determine if there is a need to upgrade. It involves
exploring the existing system landscape to establish new requirements and
understand any challenges within the system landscape such as licensing issues,
in order to justify the need to upgrade. Next, the functional landscape is assessed,
to identify any necessary improvements required for supporting the business needs.
As a result, the scoping stage formulates the foundation for exploring the new
version functionalities, in order to identify if it can support the organisation’s need.
In many cases, the new version incorporates functionality surplus to requirements,
therefore, reviewing the enhancements offered, providing an understanding of
the significant features, and prioritises functionality for implementation. Usually,
a two-step process is followed when assessing the new version functionality. First, a
formal approach that involves searching vendors’ website to get a broad
understanding of the proposed changes that will be introduced in the new version.
This is followed by scheduling meetings with vendor’s representatives to get
information of the new version enhancements. Second, informal approaches, through
gathering information from colleagues and other companies with respect to the new
version features and stability. The output from the scoping stage is a relatively high-
level project specification incorporating changes that are to be introduced as part of
organisations’ continuity strategy.

« Explore existing system landscape

« Assess the new version g * Obtain a detailed understanding
« Establish the upgrade need _ ofthe problem and proposed
« Define high-level project «© 2, ) i solution
specifications 0Q %, . » Define the project scope,
’)’00 objectives and deliverables

/

* Implement the changes

« Verifying the perceived
benefits are satisfied

 Offer continuous support
and training

Enterprise Systems Upgrade
Processes

& ~
;}q * Define measurable and achievable
& outcomes
« Align outcomes to deliverables
« Establish the project definition

Go-live and support

Feaisati,

z

« Establish the existing “as-is” stage

« Apply the proposed changes to development system
« Test the system and sign-off

* Plan for migration to production system
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Figure 5.
ES upgrade process
model
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Planning

Planning involves obtaining a detailed understanding of the problem and
the proposed solution, including its value proposition. The planning stage
inherits information from the scoping stage, to facilitate identifying detailed
requirements and project challenges. Planning begins by selecting a project
coordinator, who will be responsible for assembling the project team and
initiating current system assessment. Next, the project scope will be defined,
providing the project breadth, based on reviewing existing processes. As a result,
a better understanding of existing processes usage is obtained, along with
identifying redundant and obsolete processes. In return, it provides a baseline for
establishing detailed requirements to be compared against new versions
functionalities. Although one of the methods used to get new version functionality
information is through system documentation, it does not effectively outline the
additional features and it is subjective and limited. Thus, supporting Zarotsky et al.’s
(2006) view that vendor documentation is not an effective mechanism for gaining
in-depth information about the new version. Consultants are invited to provide
objective evaluations and in-depth explanation of additional features available in the
new version to supplement such limitations. The planning stage is not only about
reviewing functionality, as the main aim is to establish the scope of the project. The
output from this stage is a Project Initiation Document (PID) containing various
information about the project, such as team compositions, objectives and deliverables
of the project.

Design

The concern in the design stage is to define measurable and achievable outcomes and
align these outcomes to specific objectives, therefore, it involves interrogating the
information presented in the PID to ask questions about the problem and options
presented in order to identify current and future value propositions offered by
upgrading. It also involves evaluating and mapping the new version’s functionality
against requirements identified in order to establish a clear vision of how well the new
version satisfies the required features. Further, it establishes outdated modifications
and determines what alterations are required for existing modifications and
functionality, along with determining the effort required to support testing and
re-application of these modifications. In situations when a new version does not support
the “must have” requirements, then there is a possibility to consider introducing new
modifications as part of the design phase. Thus, supporting Beatty and Williams’ (2006)
suggestion that, in order to take full advantage of upgrades and achieve the project scope
and objectives, it is vital to assess the complete IS infrastructure.

In addition, upgrade impact assessment is undertaken, by performing volume
testing and sizing of the existing version. These two tests are fundamental to
determining the impact on hardware and supporting technologies (such as database
and operating system). It is also important to measure the impact of the upgrade on
the process and rules, in order to prepare measures for overcoming any risks and
assuring no hidden issues arise that can force the project to roll back. Considering
these implications allows for allocation of sufficient funding and resources to support
the upgrade project. This stage provides a clear and detailed project definition,
including upgrade approaches and testing strategies. Additionally, it will also
define criteria used to determine cut-off points that will indicate when the
replication of the changes to the production environment can begin. The cornerstone
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of upgrade projects is a project blueprint that contains details about the project, to
ensure no questions are left unanswered. Additionally it acts as a manual, which the
upgrade team can constantly refer too, ensuring all agreed plans and outlined
strategies are followed.

Realisation
This stage resembles an “implementation rehearsal”, which determines when the
systems “go-live” based on the cut-off point. The sole purpose is to ensure that
everything is functioning as required and minimises the possibility of errors before the
changes are applied to the production environment. Realisation is considered the most
important phase in upgrade projects and consumes the bulk of the upgrade project
time. Such requirements are very noticeable in large projects that deliver across diverse
scopes, thus, becoming dependable on resource availability. This argument is
supported by Khoo and Robey (2007) who argue that resources are critical when
planning upgrades, especially when the projects are deemed critical and unavoidable.
In general, when upgrading, three environments (system boxes) are utilised, these
are development, quality assurance and production to minimise risks of failure and
increase chances of success. Realisation begins by replicating the existing landscape
into the development box, followed by executing different testing scenarios defined in
the blueprint, to establish the “as-is” stage. Next, the proposed changes, any new or
existing modifications, and user screens are applied to the development box, followed
by execution of testing scenarios again to establish the “to-be” outputs. Similarly,
Beatty and Williams (2006) mention that adopting different testing approaches as one
of the critical success factors when performing upgrades. Not surprisingly, testing is
the main activity and several different testing strategies are utilised to ensure the
changes are practically correct, in order to support smooth system operation. When the
system is stable, changes are replicated to the quality assurance box, which contains
meaningful data. This provides an opportunity for performing “sanity” tests aiming at
evaluating that everything is in line with expectations and validates integration and
information flow between existing and new processes. Next “safe check” tests will be
undertaken, to determine if the upgrade fulfils the “go or no go” criteria and cut-off
points, to determine if the changes could be migrated to the production environment.

Go-live and support

In this stage the focus is about migrating and implementing proposed changes to the
production system box, these occur after all system checks are successful and the
project is signed-off. The following instructions should be given due consideration
when migrating. First, migration should be planned when there is sufficient time and
the production system is least utilised, in order to minimise risks of disruptions and
reduce conflicts occurring in the underlying system mechanics. Second, a hold should
be placed on all changes to data, including execution of all previous version
transactions. Not adhering to these instructions when upgrading may increase the time
required to apply the changes and result in system inconsistency. The next component
is a continuous improvement that involves assessing that all the tasks defined in the
blueprint are achieved, the perceived benefits are verified, and objectives are fulfilled.
Additionally, it includes addressing known issues and bugs, along with acclimatizing
users through continuous training, which supports the identification of new requirements,
thus creating the groundwork for the next upgrade cycle.
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Synthesis of the findings

The study findings support our assumption that it is important to explore the need for
an upgrade and establish if there are new versions. Similar to the assimilation stages
proposed by Claybaugh et al. (2015), the exploration of this information is done through
formal approaches. In addition, the findings indicated that organisations also utilise
informal methods to gather information about the new versions especially in terms of
its stability and reliability. Therefore, it can be suggested that the proposed model
extends the models proposed by Ng et al (2003) and Zhao (2007), by introducing the
scoping stage as part of the upgrade process model. In addition, the proposed model
introduces alternative activities within each stage that, when adopted by organisations,
would help to reduce the risks and minimise disruptions associated with the upgrade
projects. Moreover, the proposed upgrade process model signifies the importance of
exploring, collaborating, and communicating with all the stakeholders involved with
the upgrade projects in order to gain insights into the requirements that will support
the organisation’s operating needs. This is an important aspect of any upgrade project,
as it will allow appropriate planning and defining the objectives of the project.

Based on the findings from the evaluation of the model with respondents, it can be
suggested that the proposed model offers stages and activities that can be utilised
within the entire ES landscape. Thus, it can be argued that the proposed model is
flexible and adaptable to accommodate the different systems that organisations plan to
upgrade. Additionally, it is necessary to understand how the new version affects
existing modifications and functionality since it provides complete details of the
upgrade tasks. This concurs with arguments raised by Whang et al (2003) that
upgrades require a well-thought plan with clear objectives and goals that need to be
achieved when upgrading the systems. In addition, it includes researching the
proposed new version’s capabilities either through using external consultants and
vendors’ information outlets for example their website or information from companies
that have recently upgraded. Thus the findings presented through the five-stages of ES
upgrade model proposed in this research corresponds to the suggestions by Zhao
(2007) that it is important to understand when and why organisations need to upgrade
their systems. In addition, it supports the arguments raised by Paradonsaree ef al
(2014) that upgrade projects need to be supported with strong strategies and different
stakeholders. Similar to the earlier upgrade process stages, the proposed model places
emphasis on approaching an upgrade project through clear defined stages, that can
guide the project step by step to ensure the risks are minimised and project objectives
are achieved. Thus, the combination of these findings provides support for a theoretical
proposition that upgrade projects would benefit from adopting a coherent and
methodical approach.

Additionally, our findings suggested that most organisations prefer to undertake
modular upgrade as it allows them to define realistic and achievable objectives. These
align to the suggestion by Nicolaou and Bhattacharya (2006) that modular changes
could result in improvements to the installed systems, this could be functional or
performance, therefore, it is important to understand the upgrade approach, as this has
an impact on the project scope, resources and objectives. In addition, defining the
upgrade approach ensures that the upgrade makes business sense for top management
to buy-in. In this paper, maintenance and upgrade are regarded to be uniquely distinct
activities and the proposed model only concentrates on upgrade activities, as this was
the view that most organisations considered most feasible. Such a view supports the
arguments raised Botta-Genoulaz ef al. (2005) and Motiwalla and Thompson (2009) that
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upgrade and maintenance being different activities. In addition such an argument
differs from the views that ES maintenance and upgrades should be referred to as
upgrades (Paradonsaree ef al, 2014) or upgrades should be treated as part of the
maintenance process (Hecht ef al,, 2011).

Conclusions
This paper has given an account of the different activities and processes performed
during an ES upgrade. The paper draws from upgrade experiences, challenges, and
approach of 23 organisations and proposes a five-stage upgrade process model.
The proposed model underscores the importance of evaluating the impact of the
proposed changes and estimating the effort required to support upgrade projects, in
addition to comparing and establishing the new version features and functionality.
This study is significant for several reasons. First, from a theoretical standpoint, it
supplements and extends previous research on ES upgrades by demonstrating the
applicability of the earlier proposed upgrade process models to all systems within the
ES landscape. The study provides insights into how organisations approach upgrade
projects when upgrading their systems. In addition, it highlights the importance of
adopting a systematic approach when upgrading, which is significant, given the
frequency of vendors’ new version release cycle. Second, from the organisation
perspective, this study provides an in-depth understanding on how other organisations
approach upgrade projects and provides a detailed account of upgrade experiences,
understandings, and perspectives from various respondents. One key observation is
that upgrades have to be supported by the different stakeholders involved in the
project, as it is the combined expertise and effort that would make the project a success.
Therefore, following the steps outlined in the proposed process model would increase
the possibility of achieving the required deliverables and objectives for undertaking an
upgrade, along with ensuring the systems operate as expected after upgrading.
Despite the relatively small group of respondents involved in this research, it was
still possible to discover details relating to different aspects of upgrade projects.
However, the findings reflect views from mostly large organisations and only logical
generalisations are proposed, therefore, the proposed model could be regarded as
context sensitive. While this study is one of the few studies that have explored ES
upgrade processes, similar to any qualitative research, further efforts to expand and
extend these findings are required. Future research could adopt an alternative
methodological approach to offer a broader understanding of the upgrade process
and the applicability of the proposed upgrade model to a wide-range of ES upgrade
phenomenon and provide probabilistic generalisation. Additionally, the manner in
which organisations approach ES upgrade could evolve over time. Thus, in order to
extend the proposed model, future research could opt to undertake a longitudinal
study to provide a broad perspective of upgrade processes. Alternatively, the
proposed model can be utilised in upgrade projects to confirm and establish any
similar or conflicting arguments that can be used to produce outcomes that are more
generalisable. In addition, upgrade projects are a continuous process, which involves
different stakeholders that are driven by different agendas, thus future studies could
apply change management concepts to explore the full upgrade cycle in order to
provide a detailed understanding of the dynamic nature of ES upgrade and its
Interactions, from people, process, and technology aspects. As part of our findings,
there have been suggestions that upgrading could lead to competitive advantage,
though there were no indication on how the organisations achieved this competitive
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advantage. Therefore, it would be interesting to understand how organisations gain a
competitive advantage when opting to upgrade their systems through exploring the
relationship between upgrading and competitive advantage. The outcome of such
study could help organisations recognise the advantage of upgrading their systems.
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