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Abstract Being hailed as possessing the ability to drive effective business reengineering
and management of core and support processes, it is not surprising that
enterprise resource planning (ERP) systems have been adopted by more than
60 percent of Fortune 500 companies at the turn of the century.  In contrast,
legacy systems have frequently been attached with negative connotations.  Yet
at the same time, it is common knowledge that some legacy systems are not
replaced when companies adopt ERP solutions, while new in-house systems
still continue to be developed.  While risks and time involved have been
highlighted as possible reasons for the non-replacement of legacy systems,
little attention has been paid to process issues as well as the symbolic
meanings attached to the ERP vis-à-vis the other coexisting information
systems. 

This research employs symbolic interactionism as the informing
theoretical perspective in an ethnographic study of a large government
authority in Singapore. Our findings surprisingly indicate that contrary to
popular belief, the end-users in that organization tend to attach rather
favorable symbols to their legacy and new in-house developed systems, while
displaying relatively negative sentiments towards their ERP package. In this
paper, we first discuss the different symbolism attached over the years to the
coexisting systems. Next, we highlight how certain symbols gradually got
sedimented over time. Finally, we demonstrate how the consequent mani-
festations of these symbolic realities influenced certain organizational actions
that impacted the usage and perpetuation of the coexisting systems.

Keywords: Symbolic interactionism, symbolism, enterprise resource planning (ERP),
legacy system
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1 INTRODUCTION

By 2000, more than 60 percent of Fortune 500 companies had adopted ERP pack-
ages and this is a trend that is increasingly being followed by small- and medium-sized
enterprises (SMEs) as they realize the cost effectiveness and competitive necessity to
follow suit (Klaus et al. 2000).  In contrast, legacy systems have been described as
having a �consequentially negative impact on competitiveness� in that they tend to
�resist modification and evolution to meet business requirements� (Brodie and Stone-
braker 1995) while being �non-maintainable and inflexible� (O�Callaghan 1999).  In
fact, during the implementation process of ERP packages, legacy systems have some-
times been constructed by the organization to assume the identity of a �dying system�
in order to facilitate the transition (Alvarez 2000).  However, it is a well-known fact that
some legacy systems are not replaced when companies adopt ERP solutions (Themis-
tocleous and Irani 2001), while new in-house systems still continue to be developed.

In this study, we adopt symbolic interactionism as the informing theoretical
perspective as it may help to shed new light on the difference in attitudes toward such
coexisting systems.  Besides being underutilized in IS research, this perspective is parti-
cularly appropriate in this study as little attention has been paid in extant ERP literature
to process issues (Markus and Tanis 2000) as well as the symbolic meanings attached
to the ERP vis-à-vis the legacy and new in-house developed systems.

2 ERP VERSUS LEGACY SYSTEMS REVISITED

Over the years, firms have been trying to replace legacy systems built on outdated
technologies, based on the potential benefits and promises of standardization offered by
the more powerful and comprehensive ERP  package (Ross and Vitale 2000).

However, Themistocleous and Irani (2001) recently argued that ERP packages have
in fact failed to achieve application integration and 38 percent of companies who adopt
these ERP solutions do not replace their legacy systems.  Specifically, ERP packages do
not seem to be able to �cover all the business processes of an enterprise� and, as such,
organizations typically do not �abandon all their existing applications when adopting
ERP solutions� (Schönefeld and Vering 2000).  Indeed, there is an increasing recogni-
tion of the need for legacy systems to persist in the organization in varying degrees and,
toward that end, generic IS design strategies have been offered for effective coexistence
of ERP and legacy systems within organizations (Holland and Light 1999).

2.1 Symbolism at Work?

In information systems development work, it has been noted that �myth, magic and
metaphor� are often employed (Hirschheim and Newman 1991).  Similarly, many ERP
implementations are often associated with a �mythmaking� process whereby the
incoming ERP package is usually slated to be the �ideal system� while the outgoing
legacy systems are usually attached with the title of a �dying system� (Alvarez 2000).
Clearly, there may be much symbolism at work in the implementation and use of ERP
systems within organizations.  Gaining an appreciation of such symbolism may,
therefore, yield new and interesting insights in this ERP arena.
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2.2 Symbolic Interactionism as a Theoretical Perspective

Together with phenomenology and hermeneutics, symbolic interactionism is one of
several prominent interpretive approaches to social science research.  The central idea
of symbolic interactionism is that humans attach meanings to objects during the course
of everyday social interaction with others.  In this regard, there has been increasing
interest over the years in the role of symbolism within organizations in general (Turner
1990) and of the symbolic nature of computers and IT in particular (Prasad 1993).  In
IS literature, prominent researchers have also similarly recognized the importance of
symbolism when organizational and technological contexts intersect (e.g., Hirschheim
and Newman 1991).  However, there have been few noteworthy studies in IS literature
that have explicitly used symbolic interactionism as a theoretical perspective.

In this regard, symbolic interactionism is particularly appropriate in this study
because it �simultaneously emphasizes both process issues and the roles of meaning and
symbols� (Prasad 1993).  Consideration of process issues is important to facilitate under-
standing of how the symbols and meanings attached by end-users to the coexisting
information systems (i.e., ERP vis-à-vis legacy and new in-house developed systems)
come to be sedimented over time.

3 CASE DESCRIPTION

This research takes place in a large government authority (the Authority) in
Singapore.  Having begun operations in the early 1970s, the Authority has since grown
to a strength of 10 divisions, employing approximately 2,000 people and establishing
itself as a major global hub in the transportation industry.  The sequence of events and
the corresponding implications impacting the coexisting information systems are best
represented on a timeline, elaborated in Figure 1.

4 RESEARCH METHODS

This research uses symbolic interactionism as the theoretical perspective to inform
an ethnography study in which the first author was immersed in day-to-day activities at
the Authority for almost three months in early 2003.  During this period, he worked in
the Information Systems (IS) department, whose function is to oversee project imple-
mentation of back-end systems (including the ERP package) and to ensure the smooth
daily operations of these systems.  Being attached to the IS department allowed the
author to interact with end-users and management by following the support staff as they
went on-site to solve day-to-day problems.  Data collection consisted of observation,
participant-observation, and interviews (Prus 1996) including informal chats and
document reviews.  Ethnographic notes were recorded and reflected upon contem-
poraneously (at the end of each day) as much as possible.  The subsequent few months
were spent off-site but regular contact was maintained in order to clarify and verify the
findings, as the written ethnographic account took shape.
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Early 1990s
Event: Increasing need to integrate 
operations
Action: Implementation of SAP R/2 !
replacement of some functions of its 
legacy system (Took about 3 years to 
complete implementation)
Implications:  Only the Materials 
Management and Finance modules 
implemented.
Certain core modules like HR applications 
not incorporated. Functionality left to 
responsibility of in-house developed 
legacy systems
Departments Involved:  Finance, Human 
Resource, Plant Maintenance, IS (back 
then known as IT) and mgt personnel
Additional information:
•Majority of work carried out manually 
on paper. Little IT used in work processes
•Movement to IT is seen to be in line with 
govt. initiative to transform Singapore 
into an �intelligent island�
•Implementation of ERP seen as 
�stepping stone� to harnessing IT.

1998
Event: Year 2000 (Y2K) bug 
Action: Upgrade of R/2 to R/3 (took about 11 months)
Implication: HR functionality left unimplemented
Depts. involved: Finance, HR, IS and mgt personnel
Additional information: This period is seen as the boom years of ERP. 
In 1999, the Authority chose to upgrade the HR legacy system into the 
Windows environment instead of incorporating it into the ERP package.

Early 2003
Event: Upgrade from R/3 to newer 
version
Action: Upgrade shelved
Implications: This was in spite of 
requests to do so to accommodate 
communication with external 
government systems. In place of this, the 
Authority has taken upon itself to do in-
house development of a scheduling 
system (whose functionalities can 
actually be provided by the SAP system 
with customizations done).
Departments involved: Finance, IS and 
mgt personnel
Additional information: The shelving 
of the upgrade can be partly attributed to 
budget constraints made worse by the 
economic situation in Singapore

Early 1990s
Event: Increasing need to integrate 
operations
Action: Implementation of SAP R/2 !
replacement of some functions of its 
legacy system (Took about 3 years to 
complete implementation)
Implications:  Only the Materials 
Management and Finance modules 
implemented.
Certain core modules like HR applications 
not incorporated. Functionality left to 
responsibility of in-house developed 
legacy systems
Departments Involved:  Finance, Human 
Resource, Plant Maintenance, IS (back 
then known as IT) and mgt personnel
Additional information:
•Majority of work carried out manually 
on paper. Little IT used in work processes
•Movement to IT is seen to be in line with 
govt. initiative to transform Singapore 
into an �intelligent island�
•Implementation of ERP seen as 
�stepping stone� to harnessing IT.

1998
Event: Year 2000 (Y2K) bug 
Action: Upgrade of R/2 to R/3 (took about 11 months)
Implication: HR functionality left unimplemented
Depts. involved: Finance, HR, IS and mgt personnel
Additional information: This period is seen as the boom years of ERP. 
In 1999, the Authority chose to upgrade the HR legacy system into the 
Windows environment instead of incorporating it into the ERP package.

Early 2003
Event: Upgrade from R/3 to newer 
version
Action: Upgrade shelved
Implications: This was in spite of 
requests to do so to accommodate 
communication with external 
government systems. In place of this, the 
Authority has taken upon itself to do in-
house development of a scheduling 
system (whose functionalities can 
actually be provided by the SAP system 
with customizations done).
Departments involved: Finance, IS and 
mgt personnel
Additional information: The shelving 
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economic situation in Singapore

Figure 1.  Timeline of Events

5 RESEARCH FINDINGS

5.1 Multiple Symbolic Representations

To begin, it is important to note that the multiple symbols attached to the ERP
package vis-a-vis the legacy and new in-house developed systems (as tabulated in
Table 1) are the more prominent ones to emerge from this study.

Together, these seven different symbolic realities serve to paint a clearer picture of
the end-users� perspectives of the coexisting systems.  Clearly, the end-users do not seem
to attach any negative symbols to their legacy and new in-house systems while doing so
for the ERP package.  Another point worth noting is that in spite of the transition from
the mainframe-based R/2 system to the client-server R/3 system, there seems to be an
improvement in the status of the legacy system relative to the ERP package:  some of the
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positive symbolism attached to the latter gradually eroded while much of negative
symbolism gradually sedimented over time.

5.2 Temporal and Local Meanings of
Symbolic Representations

As per Table 1, this study shows that not only do the end-users attach different
symbols to the coexisting information systems but that they also interpret the various
symbols in different ways (e.g., efficiency means better use of resources to some, while
others perceive it as integration).  As noted by Prasad (1993), a focus on local meanings
is important to symbolic interactionists.

We also observe that beyond local meanings, some symbols signify different
meanings at different times (e.g., potential).  Close examination of these temporal and
local meanings reveals that the end-users have, over time, developed an increasingly
negative sentiment toward the ERP package.

5.3 Sedimentation of Symbols

The study of the sedimentation process of the symbols is as important as, if not
more than, the identification of the symbols themselves and their local/ temporal
meanings.  This focus is supported by theorists like Fine (1992) who argue that attention
should be directed to the forces behind the sedimentation.

At any one time, there are multiple symbols attached to the systems but only those
that exhibit a degree of persistence and presence will develop into organizational
realities.  Certain symbols exhibit a strong presence within a given time frame, but fail
to persist as the system undergoes a transition.  

In the case of the Authority, we argue that there were three main forces that proved
to be instrumental in determining the persistence and presence of the various symbols
(as tabulated in Table 1).  They are

� Management influence:  Impact on misalignment and uncontrollable
� Innovation fit:  Impact on efficiency, potential, and  exclusivity
� Interaction with system:  Impact on uncontrollable, efficiency, potential,

exclusivity and  intuitive

5.4 Symbolic Manifestation and Impact

As noted by Prasad (1993), the �process of enactment, whereby symbolic realities
mediate meaningful action� is a central concern of any research project for symbolic
interactionists.  It was apparent that the evolving symbolism resulted in

� Erosion of support for the proposed upgrade of the ERP package in early 2003
� Resistance to the incoming human resources component of the ERP package during

the initial R/2 implementation in the early 1990s
� Inadequate use of the ERP package over time



Table 1.  Multiple Symbols of the ERP Package vis-à-vis Legacy and In-House Developed Systems

Symbols

ERP Package (Meanings of Symbols) Legacy and In-House
Systems (Meanings of

Symbols)
Sedimentation Forces 

(Symbolism is Sustained from R/2 to R/3 Period)R/2 R/3

Uncontrollable Inability to use the ERP package
effectively*

� Mgt Influence (lack of effective feedback system to mgt
resulting in inability to improve on package); 

� Interaction with system (bad experience attempting to
customize package)

Inability to harness the full potential of
the package�s capability (BUT more
prominent in the post-R/3 period when
users were more IT-savvy) *

Added
responsibility

Use of the system
resulting in tasks
that were �not their
job�*

Note:  This symbol did not sediment (it is not prominent
during the R/3 period)

Effort by the
finance dept.  to
increase their
workload*

Misalignment Not cost-saving or profit-generating* � Mgt influence (Mgt view that the package is not
customer-facing, while favoring other information
systems; this consequentially influenced the end-users�
perspectives)

Not customer-facing* (hence seen as not
vital to fulfilling the corporate vision)



Table 1.  Multiple Symbols of the ERP Package vis-à-vis Legacy and In-House Developed Systems

Symbols

ERP Package (Meanings of Symbols) Legacy and In-House
Systems (Meanings of

Symbols)
Sedimentation Forces 

(Symbolism is Sustained from R/2 to R/3 Period)R/2 R/3

Efficiency Speeding up of work proceses* Speeding up of work
processes

� Interaction with system (First-hand experience shaped
the impressions of end-users);

� Innovation fit (Information Systems were well suited
for the assigned job)

Integration* Better use of resources
Better use of resources*
Data collection on-site*

Potential Possessing capa-
bility to improve
current work
processes*

Untapped
capabilities �like
an ocean�#

� Interaction with system (First-hand experience shaped
the impressions of end-users; during the R/3 period,
end-users who had experience with other information
systems were well aware of the untapped capabilities
of the package); 

� Innovation fit (Package well suited for the assigned
jobs)

Stepping stone for
future organization 
improvements*

Exclusivity Possessing
functionalities that
cannot be performed by
other commercial
packages

� Interaction with system (First-hand experience with
system); 

� Innovation fit (Suitability of system to work process)

Intuitive User-friendliness and
ease of use the result of
being incorporated into
intranet system

� Interaction with system (First-hand experience; system
is part of the ubiquitous Windows-based environment)

NB:  The asterisk (*) signifies that the symbolism in question has multiple local meanings.  The hex (#) signifies that the symbolism has undergone a
temporal change in its meaning.
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Together, these manifestations give an idea as to why certain core modules like the
human resources application were left out during the initial R/2 implementation and
subsequent R/3 upgrade.  They also shed light on why during early 2003, end-users
readily accepted management�s decision to shelve the SAP upgrade without much
opposition, in spite of the fact that it resulted in extra in-house development work (to
accommodate electronic communication with external government systems).  As noted
by Lindesmith (1981), �a cause must be thought of as a process�not as a condition�or
event� and in the same vein, one must recognize that there are many other events
working with the identified manifestations (which only constitute part of the cause of the
actions taken by the Authority).  At the IFIP Working Conference in Manchester, we
will elaborate on this important issue.

6 DISCUSSION

As Prasad (1993) recognized in his employment of symbolic interactionism,
theoretical insights offered are more like guiding propositions than testable hypotheses.
As such, the findings emerging from this study may not be universally applicable
statements, but they offer several empirically supported perspectives that aid in the
understanding of the coexistence of the ERP package vis-à-vis the legacy and new in-
house developed systems.

6.1 Relative Position of Systems over Time

Although IS literature has recognized the negative connotations usually attached to
the outgoing legacy systems, this study finds that this representation may not be always
accurate.  In the case of the Authority, end-users instead view their legacy and new in-
house systems more favorably than the commercially developed ERP package.  

Specifically, this study suggests that the relative positions of coexisting systems may
be the result of a combination of processes resulting in the sedimentation of various
symbolic realities within the organization.  For example, sedimentation forces such as
management influence and technological fit have been frequently highlighted as
important implementation success factors (e.g., Meyers et al. 1999).  This study demon-
strates that beyond the implementation phase, these same forces may also be important
factors to consider in the maintenance and upgrade phases of information systems.  

6.2 Perpetuation and Usage of Systems over Time

In this regard, ERP maintenance and upgrade decisions are frequently attributed in
the literature to such fundamental factors as maintenance costs, availability of new
versions, and benefit-realization (e.g., See 2001).  However, this study suggests that the
symbolism attached to the ERP system by the end-users may also be critical.  This is in
line with Feldman (1989), who notes that all too often, the technical aspects are focused
on when considering technological change processes, while the equally important
symbolic aspects are neglected.  In fact, Feldman and March (1981) suggest that
�information technologies are used and introduced primarily for their symbolic value.�
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Similarly for legacy systems, we suggest that their varying degrees of persistence
may not always be a result of the time needed and the risks involved, but could be due
to the organizational impact of the symbolic representations attached to them.

7 CONCLUSION

In this study, the combination of leveraging the theoretical strengths of symbolic
interactionism (as a cognitive lens) and the empirical strengths of ethnography (as the
strategy of inquiry) has allowed for a unique comparison of the relative positions of the
ERP package vis-à-vis legacy and new in-house developed systems within a particular
organization.  

Our key message is that the symbolic representations attached to these systems may
thus have strong implications on their perpetuation and usage.  Another important point
highlighted by this study is the influence of various forces on the sedimentation of such
symbolic realities within the organization.  The identification of such forces may serve
as a valuable guideline to IS practitioners in their attempts to influence the perpetuation
and use of various information systems within the organization.

In closing, through its choice of symbolic interactionism as the cognitive lens, this
study points to the importance of employing different theoretical perspectives (such as
critical social theory, actor network theory, and structuration theory) to examine the ERP
phenomenon.  Indeed, we suggest that when such complementary perspectives are
purposefully employed in a portfolio of separate studies over time, they may collectively
help to shed new light on the complexities of ERP implementations in organizations.
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