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A Model to Assist the 
Maintenance vs. Replacement 

Decision in Information Systems

ABSTRACT

An extensive literature review shows that Information Systems (IS) are changed and eventually replaced by 
substitutes under the influence of productivity, popularity, and specialisation of IS along with associated 
available support facilities, maintenance activities, failures, and user feedback. This chapter compiles those 
factors emerged from software engineering, IS, software quality assurance measurements, and computer 
science literature. A final product is a proposed model bringing those factors together as they are suspected 
to raise a need for taking the decision of evaluating change requests that may lead to a further maintenance 
or replace the IS. While keeping in mind that limitations on advanced testing exist, an expected service of 
such a model may help decision makers to explain maintenance/replacement decision of IS/component in 
a more itemized manner, hence diminish overburden pressure of experience responsibility on them.

INTRODUCTION AND BACKGROUND

While much research and discussion has occurred 
around the best processes for developing new infor-
mation systems (IS), there has been less analysis of 
the dynamics of making the important decision of 
whether to move from the maintenance mode for 
an existing system into developing or purchasing 

a new replacement software system. Throughout 
their lifecycles, IS evolve with continual mainte-
nance, which fixes errors and extends functionality, 
but eventually most systems become unstable and 
unsustainable. Making the call on when that point 
has been reached is an important and challenging 
decision for many managers. The main objective 
of this chapter is to propose a model that may be 
useful to explain a path leading to a decision point 
of whether the IS/component should be replaced or 
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further maintained. While we investigate literature 
on IS including technology acceptance, success 
models, user feedback, software functionality, 
bespoke versus off-the-shelf systems, maturity 
models, life cycle analyses, software evolution 
measurement and quality assurance, we find it 
beneficial to mention that the objective of this 
chapter excludes social, economical and account-
ing associated factors.

Under the influence of factors such as changes 
in functional requirements, external constraints 
and new hardware environments, software systems 
or components are finally abandoned and a sub-
stitute is usually sought. Heales (2002) contrasts 
“evolution” brought by maintenance activities 
such as updates, error corrections and changes 
to improve functionality with “revolution”, the 
realisation that a system needs to be replaced with 
implications of associated upheaval. In Heales’ 
language, we are interested in the decision whether 
to evolve or to go to revolution.

In practice, decisions to maintain or replace 
systems are often based on a set of guidelines 
tailored to an organisation’s needs through system 
reviews and feasibility studies (Horch, 2003). 
The decision to replace or maintain IS or major 
components is presented in the literature as an 
organisational decision, made by some group of 
stakeholders. An early model of when to replace 
rather than maintain a system was provided in 
Gupta and Raghunathan (1988), based on relative 
costs associated with maintenance and replace-
ment. Other factors such as availability of skills and 
business goals were noted but not incorporated in 
that model. Pragmatically, the vision or otherwise 
of top management leadership and organisational 
politics also play a role in the replacement deci-
sion, as reported in a case study (Rada & Finley, 
2004) on whether or not to maintain legacy IS.

Part of the problem for management however 
is the difficulty in predicting life expectancy of IS 
so as to plan for replacement, according to (Glass, 
1998). That is, it is difficult to predict when main-
tenance will not be enough and replacement will 

be needed, although these authors say generally 
that as the effort involved to maintain the system 
increases, time for replacement approaches. An-
other example is reported by Salmeron and Lopez 
(2010), where maintenance is an “obligation” in 
ERP systems despite such a task is risky for its 
complexity and cost. Because an organisation’s IS 
can be composed of subsystems such as revenue, 
administration, e-mail and operations support, the 
decision to replace whole systems is not only dif-
ficult to make, but it also has significantly higher 
risk when compared to replacing a portion. New 
releases hence usually concentrate on improving a 
small number of subsystems (Sommerville, 2004).

One of the “laws of program evolution” (Meir 
Manny Lehman, Ramil, Wernick, Perry, & Turski, 
1997) is that, as systems evolve, their complexities 
increase unless work is done to maintain them. All 
software systems reach a state of internal interac-
tion such that any effort to fix one error is expected 
to introduce more new errors, with a resulting 
cascade of system failures and errors (Yourdon, 
1989). Thus, the quality of systems will decline 
until they are eventually replaced. Addressing this 
issue, we can recall Heales’s research (Heales, 
2002), where the term “volatility index” has been 
coined to describe the increasing instability of IS 
as they approach the stage when evolution (being 
maintainable) is no longer practicable and they 
are replaced. The higher the volatility index is, 
the higher the probability is that systems have to 
be replaced.

An early study put by Gupta and Raghunathan 
(1988) investigating costs associated with main-
tenance and replacement concluded that as the 
number of change requests rose, the organisation 
should consider replacement, rather than evolu-
tion. Increased modularity of a system increases 
its ability to adapt to external changes and thus 
extends its life span. Similarly, the flexibility of 
a system to adapt to changing data formats used 
in an industry sector has been shown to increase 
its longevity, by the definition given in (IEEE, 
1990) (flexibility or adaptability).
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