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ABSTRACT: Both managers and researchers have long since recognized the need for information systems flexibility. Yet,
despite this need, the process of managing flexibility in today’s information system of choice, specifically enterprise
systems (ES), is not well understood. To better understand ES flexibility, this paper develops a conceptual framework to
help manage ES flexibility in light of changing business processes, a turbulent business environment, and fast-paced
technological changes.  The conceptual model serves as a foundation to: (i) assess the impact of business and technological
changes on the existing capability of the enterprise systems; (ii) identify measures to gauge the flexibility provided,
demanded, and any resulting gap; and (iii) develop managerial recommendations on how to manage flexibility in ES from
the perspectives of various stakeholders, including end-users and systems providers.
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1. Introduction

For organizations focused on improving business operations and eliminating waste, as well as improving integration throughout
their value chain, the information system of choice is an enterprise system (ES). Enterprise Systems (ES) is a commercial
software package that integrates transactions-oriented data, business processes, and necessary business functions including
finance, manufacturing, human resources, distribution, order management and others into a single integrated system with a
single shared database in order to manage all the enterprise’s data and to provide information to those who need it when they
need it [1,2,3,4]. Such systems can be different from stand-alone systems that fulfill the requirements of various functional
areas independently. Enterprise systems encapsulate a wide variety of applications including Enterprise Resource Planning
(ERP), Customer Relations Management (CRM) Supply Chain Management (SCM), and link back-office operations to front-
office operations as well as internal and external supply chains [5].

Today, ES packages exist for organizations of varying sizes, ranging from solutions for large global organizations (e.g.,
mySAP ERP, Oracle Applications), to small and medium-sized enterprises with as few as 10 users (e.g., SYSPRO, SAP
Business One). Subsequently, managers from all sizes of organizations are now faced with increased pressure to implement
enterprise systems. Organizations are increasingly realizing the importance of information systems (IS) flexibility, due to fast
changes in both the business [6, 7, 8] and the information technology (IT) environments [9]. Increasing information system
flexibility with flexible information technology infrastructure and adaptable application systems has been a critical issue for
IS managers [10, 11, 12]. Information systems must be flexible to satisfy user requirements, particularly in changing environments.
Yet achieving required levels of IS flexibility to adequately respond to changing business and IT conditions is a difficult task
for many organizations. Combined with frequent post-purchase software upgrades [10, 13, 14], the information systems
planning environment has become extremely dynamic [15] to the point of significantly increasing the risk factors associated
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with implementing many IT projects and investments [16].  In many cases, these investments have proven to become
prematurely obsolete [17] or have not achieved the anticipated productivity gains. Information systems departments trying
to respond to the dynamic business and IT environments have experienced significant difficulties [18] and tend to lack
effective coping mechanisms [9]. This lack of flexibility and managing it has been identified as a critical area for academic
research [10, 19, 20] and of deep concern to the practitioner community [21].

Despite the growing prevalence of enterprise systems in today’s organizations, researchers have only recently started to
examine ES flexibility in significant detail [22, 23, 24]. Despite such recent efforts at examining ES flexibility, there are significant
gaps in research on managing ES flexibility from a holistic perspective. Besides the research studies on IS flexibility and its
impact on organizations and business processes [12, 25, 26], have rarely included the guidelines for managing IS flexibility.
In general, IS implementation always involves the risk of failure from rigidity, changing requirements, or too much complexity
to maintain [27], developing a framework for managing IS especially Enterprise Systems flexibility becomes important. This
paper focuses on developing a conceptual framework for managing flexibility in ES systems emphasizing the need for a match
between the flexibility demanded and provided. The framework outlined in this paper assumes that flexibility is, by itself not
an objective, but rather a means to an end pursued for ES performance. The model will serve as a basis for developing
guidelines on how enterprise systems truly add value to organizations, and how to manage the flexibility of such systems.

2. Enterprise Systems Flexibility

Information Systems flexibility can be viewed as the capability of a firm’s information system to respond to the changing
needs of the IS environment [25, 28].  For example, changes resulting from deregulation of the U.K. electricity industry caused
a disruptive effect on the enterprise information system used in the Global Energy PLC of General Electric [29] and exposed
the enterprise system’s inability to adapt to the new and constantly changing organizational realities [30, 31].  Some researchers
operationalize flexibility as the ability of an organization to respond to and correct any gap between the current state and the
desired state – a “matching” process [32].  Extending this concept to a firm’s information systems department, flexibility refers
to the matching of IT infrastructure and IS capability with the ideal requirements of the information systems [33, 34, 35].
These changes are increasingly turbulent although they may also provide significant opportunities [36, 37]. Responding to,
or taking advantage of, such changes may require extensive changes to the organization’s information system, including
end-user requirements [38, 39], IS requirements (SEI, 1994), system inputs/outputs, logical internal files, interface files, and
external inquiries [17].  Based on a review of the IS and ES literature, ES flexibility is defined for this research as the ability of
ES stakeholders such as  functional end-users, ES support staff, and ES solution providers to adapt to changing  external and
internal business conditions and requirements, information needs, regulations, and information technology through the
efficient, effective and timely modification of the ES system, business policies and procedures, and resource capabilities [19,
20, 29, 30, 40, 41, 42].

Designing an enterprise system to be flexible is a daunting task.  The system providers need to establish both the current
requirements and predict what might be needed tomorrow.  Failure to do forward planning may yield high levels of user
dissatisfaction or, at the very least, an excessive need for change. System providers try to simultaneously balance the
business needs, the information technology capabilities and the anticipated costs, both present and future, to develop best
value solutions.  To do so, Fitzgerald [43] has proposed a technique known as “flexibility analysis”.  This approach ascertains
the likely future changes needed for an IS, together with the probability of occurrence and the cost of accommodating the
change in the current IS.  Any changes made to any information systems should fit into the overall business strategies, goals,
objectives, and business processes [29].  Where a gap exists and/or persists, user satisfaction may be negatively impacted
[29].  Flexibility, therefore, can be viewed and measured as the capability to close the gap quickly and at low cost which may
include the use of latent capability [44, 45].  Such adaptive flexibility can be designed into an information system in anticipa-
tion of future requirements [46].  For instance, new technologies such as component-based and service-oriented software
architectures [47], Web-based services [48], autonomous computing concepts [49], and mobile applications [50] assure
greater flexibility compared to the legacy, mainframe, client/server, and non-mobile systems.

3.  A Conceptual Framework for Managing ES Flexibility

Despite the growing prevalence of ES in organizations, researchers have only recently started to examine ES flexibility in
significant detail. Gebauer and Lee [24] , for example, emphasizes the need for ES flexibility as a result of uncertainty,
variability, time-criticality, technological maturity, complexity, and risk in business operations and external environment, and
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subsequently introduce a roadmap to support ERP flexibility decisions Building upon the IS and ES flexibility literature, this
research presents a conceptual framework for managing ES flexibility in organizations. The framework is comprised of four
stages, including environmental scanning, assessing required levels of flexibility, conducting a required-actual flexibility gap
analysis, and examining flexibility outcomes and environmental reassessment, as presented in Figure 1.

3.1 Stage I: Environmental Scanning
Technological innovations, global competition, customers, competitors, suppliers, and other external environmental forces
have made today’s business environment turbulent and unpredictable. The rate of environmental changes and unpredictability
of changes are the major components of environmental dynamism [51]. Rapid changes in both the business and the information
technology (IT) environments have resulted in an increasing need for information systems flexibility.  In general, information
systems operate within two distinct external environments – the business environment and the technology environment [29,
52]. The business environment consists of external and internal components. The external business environment comprises
of customers, competitors, suppliers, and other partners; the internal business environment comprises predominantly of the
requirements of end-users. The technology environment includes the external environment concerning hardware, software,
telecommunication, and IS human resources. Traditionally, based on the user’s business requirements, information systems
are designed, built, and tested to those requirements. However, the business requirements are dynamically changing during
and after the implementation of an information system, and internal and external business environments are continuously
changing. Accordingly, IS environmental changes include changes in both internal and external business requirements, as
well as changes in IT during and after the implementation of an information system. The major risks in implementing
information systems are dynamic changes within an unstable environment, changes in the business and technological
requirements, changing scope/objectives, introduction of new technology, frequent post-purchase software upgrades, and
instability of technical architecture [16].

3.2 Stage II: Required Levels of Enterprise Systems (ES) Flexibility
Both the business and technological environment demand a certain level of flexibility from an organization and its enterprise
systems. As environments become more dynamic and unpredictable, the need for increased levels of flexibility becomes
stronger. For a stable environment, flexibility does not add value to the ES performance. On the other hand, for an unstable
and dynamically changing environment, flexibility becomes critical to ES success. As an organization’s current performance
depends upon its business processes in a collective manner, the business processes need to have the ability to satisfy
exogenous change requirements stemming from environmental changes. Vendors and system consultants often claim that
the “best business practices” are encapsulated in enterprise system packages and, as a result, business process change is
found to be a critical issue in enterprise system implementation success [53].

Since changing business processes is promoted as an approach to enhancing business capability through the best practices
of enterprise systems, business process changes may cause incremental or radical changes with the enterprise systems. The
incremental changes may require less flexibility with the ES compare to the radical changes. Similarly, technology and
organizational changes may also affect the future maintenance, upgrade, conversion of the enterprise system and thereby a
certain amount of flexibility would be required from the ES.

Enterprise systems will have a degree of a built-in flexibility of use, specifically the flexibility already encapsulated in the ES
before making major changes, as well as the flexibility to change the given ES [54]. Specific applications to support a broad
range of business processes and strategies would be a measure of built-in flexibility of use [55]. As variety (i.e., options) and
speed are considered to be two essential forms of flexibility [56, 57], to achieve flexibility to change, a larger variety of options
in terms of system capabilities, combined with rapid support of a broader range of business tasks is needed. For effective
response to the turbulent and dynamic environments, ES systems must possess the ability to rapidly change a variety of
capabilities to support the current and forthcoming business processes.

3.3 Stage III: ES Flexibility Gap Analysis & Fit
The conceptual framework shown in Figure 1 emphasizes the need for a match between the required flexibility of the ES and
the actual flexibility provided. When the changeability or adaptability rate is low, then the actual flexibility of the ES would be
low and vice-versa. The ideal situation is to have a perfect match between required and actual levels of ES flexibility. To
determine if such a fit exists, a comparison is needed to identify existing levels of required and actual ES flexibility, and any
gaps between them. A gap analysis will explore the possible reasons for actual flexibility not matching with required flexibility.
This analysis is also required to determine the extent of change that must occur with the ES system. As business process is
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a planned series of business actions or operations that add value to the product or service, ES flexibility fit would enable the
execution of a company’s end-to-end business processes in a structured way, and thus leading to improved performance.

Once a gap is found in ES flexibility, two types of flexibilities are relevant [58]: the flexibility to change the system and the
built-in flexibility of use that a system provides before major changes have to be made. The flexibility to change an enterprise
system is particularly relevant to support business processes and necessary business functions that are characterized by
high uncertainty regarding future needs. Such processes require an enterprise system to be agile. To assess the flexibility of
an enterprise system to change, appraisal has to be done to see whether the system provide a basis for more specific
applications to support a wide range of business processes and strategies. Byrd and Turner [20] identified three factors to be
relevant to the flexibility of information technology infrastructures: the flexibility of the information technology personnel, as
noticeable in a variety of skills; the integration of data and functionality, as provided by open network architecture, a
multitude of interfaces with transparent access to platforms and applications and compatibility of applications across
platforms; and modularity as provided by the use of re-usable software modules, and vendor-independent database
connectivity.

3.4 Stage IV: ES Flexibility Outcomes & Reassessment
If the required flexibility is more than the actual flexibility, the system becomes unresponsive [59]. For instance, when
changes from both the business and technological environment are rapid and if the ES shows a low degree of adaptability,
then the ES become unresponsive. The result can include excessive workarounds as employees fall back upon established
routines and unexpected operational issues such as employee inefficiency that create difficulties in meeting customer and
end-user needs. To manage the flexibility, either the actual flexibility should be increased (variety amplification) or the
required flexibility should be reduced (variety attenuation) [60]. There is, however, low control over the business and
technology environmental changes and, hence, there is less control over reducing the required flexibility. As flexibility is the
capability to respond to environmental changes in a timely and appropriate manner [61], increasing the actual flexibility of the
ES in terms of providing more options and easy adaptability for changes might be a better choice and this may add significant
costs and must be balanced against potential benefits [62].

On the other hand, in case of less required flexibility than actual flexibility, the overwhelming flexibility may confuse the users
or could result in misusing the enterprise system.  For instance, if there are several options available with the ES and no one
uses them, then the ES needs to be restrained. In the actual usage of ES, the users will be focusing more on the innumerable
options and there is a possibility for deviating from the standardized business processes and procedures. Excessive flexibility
can limit the success of enterprise system by increasing system complexity, investment requirements, implementation time,
and subsequent operating and maintenance costs [63, 64].

Since best practices and both the business and technological environment are constantly changing, ES flexibility must be
continually managed. The greatest enterprise system failures seem to occur when the new technology’s capabilities and
needs are mismatched with the organization’s requirements of the existing business processes [65]. A fit between actual and
required flexibility has a positive impact on the overall organizational performance [66]. Accordingly, to manage the ES
flexibility, the following activities are proposed: (i) periodically (re)measure the actual flexibility of the ES system to ensure
that it aligns with the required flexibility; (ii) as in most cases required flexibility levels are uncontrollable, change the actual
flexibility of ES systems when needed; and (iii) ensure that the actual flexibility continues to help achieve the desired
performance. Periodically measuring the required and actual flexibility levels of the ES system will help to determine if, and
why, gaps may exist. The periodic assessment of ES flexibility has to be done by the organization as a post-implementation
exercise.

4. Issues for Research

There are several research issues that should be addressed to advance both researchers and managers understanding of the
concept of enterprise systems flexibility. The components given in the model may not be an exhaustive list for managing ES
flexibility and, as a result, it becomes necessary to identify other components. Some of these components may include, for
example, the relationships between patterns of change and degree of flexibility required, and the different dimensions of ES
flexibility, among others. Related to identifying additional components, how to determine their impact on ES flexibility can
only be achieved by measuring the construct of ES flexibility. Accordingly, ongoing research is needed to develop measurement
for the ES flexibility construct, as well as developing robust self-assessment tools for organizations.



Journal of E-Technology  Volume  1   Number    3     August 2010                                    135

Figure 1. Conceptual Framework for Managing ES Flexibility

Research is also needed to study the cost of building flexibility in ES for different degrees of environmental dynamism. For
instance, when the uncertainty in environmental dynamism is high, there is a need for high degrees of built-in-flexibility. At
the same time, too much flexibility is also expensive. So, it becomes imperative to identify the ways of optimizing the cost of
building flexibility in enterprise systems.

Another issue for future research is the importance of the “people” component for managing ES flexibility. The important actors
who have to carry out the tasks of managing ES flexibility include end-users, planners (e.g., system providers and vendors), and top
management whose view points and conceptual frameworks are different [67]. End-users expect intuitive and adaptable interfaces
with the enterprise systems; planners (e.g., system providers and vendors) may envision ES flexibility in terms of portability,
connectivity, maintainability and others; while top management may aim for increasing the capability of the enterprise system to
respond to changes in business processes. Building flexibility in enterprise systems is not just the task of system providers and
vendors, but also of top management and end-users. Research is therefore needed to develop an integrated perspective of ES
flexibility, by combing the views of all the stakeholders impacted.

5. Implications & Conclusion

This research was guided by a number of theoretical concepts regarding flexibility fit, flexibility provided and demanded, and
ES success. The framework provides a basis for developing analytical tools to identify, measure, match, and manage flexibility
in enterprise systems. The framework will serve as a basis (i) to assess the impact of business and technological changes on
the existing capability of the enterprise systems (ii) for developing measures for gauging the flexibility provided, demanded
and the gap thereby additional investment on improving the actual flexibility of enterprise systems could be made and (iii) to
develop managerial implications on how to manage flexibility in ES in the perspectives of users and systems providers. An
advantage of using this framework is that it is compartmentalized into different ES flexibility stages, for ease of addressing ES
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flexibility issues.  One of the problem with this framework is ES flexibility assessment is a tedious exercise for the organization.

Several options to advance this research are in progress. First, the conceptual model should be validated empirically by
applying it to a variety of organizations across several industries. Second, the model should be used as the basis to identify
the state-of-the-art practices for managing flexibility in enterprise systems. Third, empirically tested measures should be
developed for flexibility provided and demanded. Fourth, analytical tools for completing a gap analysis are needed.  Eventually,
a methodology based on the best practices which can be used by organizations to better manage flexibility in enterprise
systems should be developed.
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