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ABSTRACT

Simulation has been a fundamental research approach in the social and physical
sciences. Throughthemodeling, experimentation, and analysis processesof simulation,
the functional dependenciesin systems can be probed statistically. The approach has
enabled social and physical science researchers to examine dynamically complex
systems. Even though information systems (1S) can fall into both of categoriesof social
or physical systems—depending upon the aspect of the system being analyzed — IS
researchers have not embraced the paradigm. The reasons for simulation not being
more common in IS research can be attributed to four points: the structure of 1S
curriculums, the level of modeling sophistication driving the research, the separation
of thefield’ s1Sdevel opments from the physical reality of the usage of the systems, and
the level of maturity with the field. The chapter presents the basic concepts for the
construction and use of simulation, the need and potential for simulationin | Sresearch,
the reasons why I Sresearch has not utilized simulation, and the way 1S research can
embrace simulation in the future.
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INTRODUCTION

Simulation hasbecome astandard research technique of thenatural sciences, social
sciences, and engineering disciplines. The paradigm of simulation providesan accepted
mode of development, validation, and verification by which complex, highly dynamic
interactions can be probed and analyzed. The approach enables researchers to phrase
experimentsinacontrolled environment wherethe concepts, variabl es, and rel ationships
of the domain can be manipulated. Unfortunately, to date, simulation has not become a
general paradigm in IS research even though many problems can be viewed from a
simulation perspective. Thefollowing example showshow simulation can beapplied to
an | Sresearch problem.

Consider the problem of determining theappropriate sourcing policiesfor software
project development. Theanalystsfor aglobal manufacturing and software devel opment
corporation wish to examine the correct mix of domestic and offshore developers over
thedifferent componentsof an application’ sdevel opment. Numerousconnectionsrel ate
sourcing, contracts, distribution, and costs to quality, security, and acceptance. If the
guestion wereviewed from an operations management perspective, then an optimization
problem may befeasible. However, theaspectsof quality, security, and acceptance push
this question into the realm of IS research and often out of the realm of optimization
solutions. Insuch asituation, simulation offersanother formal framework for examining
the behavior of complex, dynamic systems.

Inordertoinsurevalidity, the examination of quality, security, and acceptancefrom
asimulation perspective requires astandard framework. For instance, analysts need to
know the characteristics of the past and current devel opment project, of their sourcing
pools, of their contract options, and of their development processes. Relationships are
expressed, connecting the current task to historical characteristics. The analysts build
these relationships into the simulation model using them to investigate a variety of
system-specific questions as they relate to the statistically parameterized simulation.

By defining and empl oying theexperimental framework that issimulation, research-
erscanbenefitinavariety of ways. First, in order to construct asimulation, theunderlying
system and its relationships need to be understood and characterized. The researcher
benefits by formalizing the phenomena of the system into the structure of asimulation,
thusformalizing theunderlying assumptionsof the system. Next, thedevel opment of the
simulation requires a statement about inputs and outputs. The researcher benefits by
acknowledging the observable and manipulable aspects of the systems in question.
Third, a developed simulation provides an ongoing, readily accessible platform for a
variety of interaction questions. The researcher benefits by gaining a validated model
through which current and future hypotheses can be examined. Overall, the researcher
isableto apply thescientific method to highly complex and dynamic systemswhich may
not offer themselvesto normal modes of controlled experimentation.

| Sresearch has not taken advantage of simulation to examine complex situationsas
other domains have. A variety of reasons exist for the limited use of simulationin IS
research.

i Thefieldisrelatively young compared to the other domainsusing simulation. As
such, IS researchers have not had simulation presented to them as a potential
technique.
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