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INTRODUCTION

For many decades, simulation modelling has been one
of the most well known decision support techniques.
Simulation related research and empirical work have
been traditionally published in areas such as Operational
Research or Management Science. In contrast,
knowledge management as one of the latest change
management approaches is mainly being researched by
business, management and ever more by the IT
communities. Although there is still a considerable
perplexity about what knowledge management (KM)
actually is, and there are numerous definitions of
knowledge management available in the literature
(Hlupic et al., 2002), a general consent is that
knowledge management is related to generation,
codification and transfer of knowledge in organisations
in order to improve business performance and decision
making.

Simulation and knowledge management appear to be
separated in literature, yet in our view they are
inseparable in practice. A more detailed analysis of both
areas reveals that they are interrelated in many different
ways. For example, simulation models can generate new
knowledge about business processes through “what if”
analysis. The actual process of simulation model
development usually involves an extensive collection of
data that needs to be analysed, and this often results in
generation of new knowledge. Data obtained from
simulation models after experimentation, once analysed,
can also generate a new knowledge for organisations.
There are business simulation games (such as Tango

KM Business Simulation Game supported by Sveiby
Knowledge Management) specifically designed for
managing organisational knowledge. On the other had,
some KM tools, such as MagentA (MagentA
Corporation Plc. White paper, 2000) can simulate
missing business data.

This paper discusses the relationship between
simulation and knowledge management. Links and
interdependencies between these areas are investigated
and discussed. Examples of synergy between simulation
modelling and collaborative KM tools are given, and
the implications of issues discussed in this paper are
addressed. The paper concludes with the main
observations from this research and proposes some lines
for further research in this area.

SIMULATION AND KNOWLEDGE
MANAGEMENT

This section discusses concepts of simulation and
knowledge management separately, whilst the
subsequent sections address their connections.
Simulation modelling relates to the development of a
model of the system of interest, writing a computer
program which embodies the model and using this
model to investigate the system’s behavior when subject
to a variety of operating policies Pidd (1998). This
enables the most desirable policy to be selected.
Simulation modelling has been traditionally used in
areas such as manufacturing, health, traffic and more
increasingly for business process modelling. For



example, business process models can represent
different samples of parameter values, such as, arrival
rates or service intervals, which can help identify
process bottlenecks and suitable alternatives. Simulation
models can provide a graphical display of process
models that can be interactively edited and animated to
show process dynamics.

On the other hand, knowledge management is the
considered to be one of the more recent and popular
change management programmes (Currie and Hlupic,
2003). It is apparent that corporate knowledge and
knowledge management are becoming increasingly
important for modern organizations. In turbulent
business environments, one of the main sources of
lasting competitive advantage is knowledge (Nonaka
and Takeuchi 1995). Knowledge exists in a variety of
places and formats, including databases, intranets, filing
cabinets and peoples’ heads. Information systems have
the potential to assist in the codification, generation and
transfer of knowledge. At the moment, however, the
majority of knowledge management systems are
designed to deal with structured data, where information
is directly entered into fields or can be categorised in
some manner.
The concept of knowledge management has emerged
due to a change in business trends, which have evolved
from an environment that was predictable and
incremental, to one that is radical and discontinuous
(Nonaka and Takeuchi 1995). As part of this evolution,
Malhotra (1997) describes “knowledge in the minds of
organisational members as increasing in value as a
resource”. However, much care needs to be taken
during the information management process, as
information overload, often due to the Internet, is
thought to be responsible for the sudden proliferation in
unstructured data that exists in many organizations
(Moad 1998).

Knowledge management is essentially an organizing
principle aimed at, similarly to other change
management approaches, satisfying, and where possible,
exceeding customer expectations. By providing the right
information, to the right people at the right time,
knowledge management techniques and software
applications enable companies to design their
operational processes to be truly dynamic (Malhotra
1997) and human resources to be truly effective. The
normative literature has been unable to agree on a
definition or even the concept of the term ‘knowledge
management’ (Beijerse, 1999), (Hlupic et al, 2002). A
possible reason for the vagueness and ambiguity that the
word knowledge means different things to different
people. An additional factor, which creates confusion, is
that there are different types of knowledge namely,
explicit knowledge where the information is easy to
understand and financially tangible and tacit knowledge
which is difficult to document or categorise and is non-
financially tangible (Davenport and Prusak, 1998).

Furthermore, even though there are several definitions
within the literature, it is increasingly evident that these
do not adopt a multi-disciplinary approach. Indeed they
often adopt a managerial perspective that does not
accommodate the capabilities of information systems.
Sveiby (1999) attempts to explain the concept of
knowledge management by analysing research
publications in this field. He claims that the people
involved in knowledge management can be divided into
two categories. The first one is where people come from
a background which is computer and/or information
science oriented who perceive knowledge to be an
object and knowledge management refers to
‘Management of Information’. The second category
consists of people from a philosophy, psychology,
sociology or business/management who consider
knowledge to be related to processes and knowledge
management to be the ‘Management of People’.

The above issues related to knowledge management
illustrate the fact that even within the KM area itself,
there are different communities, schools of thought and
approaches, and the literature does not address the role
of modelling in the context of KM.

INTEREDEPENDENCIES BETWEEN
SIMULATION MODELLING AND KNOWLEDGE
MANAGEMENT

Although the literature normally separates simulation
and knowledge management, a more detailed analysis of
these areas reveals that there are many links between
these two areas. For example, Figure 1 shows how KM
is related to phases of simulation modelling process.
Once a problem (system) to be modeled is identified,
data about the system is collected and analysed. During
this process, new knowledge about the system can be
discovered, which can be used for problem solving and
decision making. The next two phases of simulation
modelling process relate to development of conceptual
and computer models. More knowledge about the
system can be discovered during this phase, and model
development can be facilitated by collaborative tools (a
type of KM tools) which is discussed in more detail in
the next section. An operational simulation model is
obtained through validation and verification (testing) of
models, and this phase can also be supported by
collaborative KM tools whereby knowledge needed for
model testing can be elicited and generated with the
help of these tools. These tools can also support the
proces of designing simulation experiments, and as
possible alternatives to be simulated are considered new
knowledge about the system and alternative
configurations can also be discovered. Analysis of
output results can also be facilitated by collaborative
KM tools, and output results obtained as a result of
“what if” analysis can provide further knowledge about
existing and alternative systems. Finally, considering



recommendations and decision-making that follow
output analysis can be facilitated by collaborative KM
tools and the decision making process itself usually
leads to discovery of new knowledge (for example, new
proposals and ideas for changes in real system can be
generated on the basis of simulation results which may
require additional experimentation).

In the context of knowledge management (see Figure 2),
simulation models can be used to investigate knowledge
management processes, knowledge flow and knowledge
processing activities, to simulate missing data needed

for knowledge management (e.g. MagentA software), or
to evaluate alternative models of knowledge
management strategies. Simulation projects relate to
one-off or continuous study for evaluating knowledge
management processes. Models are normally ‘people’
and information oriented, as the models usually
represent the flow of information and knowledge, or
could show the effects of new knowledge management
practices on business processes. Such models could
incorporate human resources and their involvement with
knowledge management, and they are not concerned
with movements of physical objects within the system.

SIMULATION MODELLING PROCESS   KNOWLEDGE
MANAGEMENT

DATA COLLECTION AND
ANALYSIS

CONCEPTUAL
SIMULATION MODEL

COMPUTERISED
SIMULATION MODEL

OPERATIONAL
SIMULATION MODEL

EXPERIMENTATION

OUTPUT RESULTS

DECISIONS /
RECOMMENDATIONS

New knowledge about system
(problem) discovered through data
collection and analysis

- Conceptual and computer model
development facilitated by
collaborative KM tools
- More knowledge about system
discovered through models
development

- Model validation and verification
facilitated by collaborative KM
tools

- Design of experiments facilitated
by collaborative KM tools
- More knowledge can be discover-
ed through experimental design

- Analysis of output results
facilitated by collaborative KM
tools
- Output results and “what if”
analysis provide new knowledge
about existing and alternative

- Decision-making facilitated by
collaborative KM tools
- Decision-making process leads to
new knowledge

Figure 1. Interdependencies between simulation modelling process and KM



Consecutive models were simulated to groups of
stakeholders who then discussed their models using the
GSS. The use of GSS together with dynamic simulation
modeling enabled a powerful participative approach to
be developed that enabled the collaborative design of
organisational processes and the development of
information system prototypes. In addition, Appelman
et al. (2002) used GSS with the System Dynamics
model building technique to support negotiations among
a group of airlines and agents in an international process
of negotiations. They found that GSS was useful in
bringing together the conflicting political interests yet
did not offer direct support to match the elicited
stakeholder views included in the group model building.
They suggested that the negotiation process could have
been more successful had the GSS been used more to

manage the conflict and the group model building, and
less to model the desired outcome.

Boulger et al. (2001) describe how the groupware
application NetMeeting was used in a major automotive
company to facilitate simulation modelling. NetMeeting
successfully linked a simulation modelling application
across three sites (two in London, one in the USA).  The
authors have also noted that a company that provides
modelling software to this automotive company has
introduced NetMeeting for end user support. This, and
the fact that NetMeeting is being used regularly in the
company, demonstrates that knowledge management
and simulation modelling appear to be a useful and
effective combination.

SIMULATION

 

KNOWLEDGE 
MANAGEMENT 

∧Simulation can be used to 
simulate missing business 
data  

∧Simulation models can 
investigate (existing or 
alternative) KM processes, 
knowledge flow and knowledge 
processing activities  

∧Simulation models can 
evaluate alternative models of 
knowledge management 
strategies 

∧Simulation models can show 
the effect of new KM practices 
on business processes 

∧There are business 
simulation games focused on 
KM 

Figure 2. Simulation models in the context of knowledge management



ANALYSIS AND IMPLICATIONS FOR
RESEARCH AND PRACTICE

Issues discussed in this paper reveal there are many
interdependencies between simulation modelling and
KM. Many benefits could be obtained from
interdisciplinary approach that would involve the
combined use of both approaches. For example,
simulation models can facilitate KM activities and
processes as models could be used to evaluate
alternatives before they are implemented or models
could be used to simulate missing business data needed
for discovering knowledge patterns. Business simulation
games can also be a valuable tool for investigating
different business strategies related to knowledge
management.

On the other hand, KM and in particular groupware
tools can facilitate all phases of simulation modelling
process. This approach is related  to group modelling
(Hengst and Vreede, 2003) which has started to gain
more popularity in recent years. Experiences in pilots
and field trials show the opportunities for the
collaborative creation and evaluation of conceptual
process models, for effectively incorporating the input
and feedback from multiple stakeholders and subject
matter experts through GSS,  for increasing
stakeholders’ trust in the jointly created simulation
models, for increasing stakeholders’ comprehension of
the workings of the model, for accelerating data
collection, and for immediate model verification. Yet
major research challenges lie ahead to fully benefit from
the potential of the integration of simulation modelling
and collaborative knowledge management tools.
Examples include but are not limited to:
• The design of modeling building blocks to speed up

the actual simulation model building during group
workshops.

• The development of workshop design and
facilitation guidelines for situations in which the
stakeholders involved have different interests in the
outcome of the modelling effort.

• Further increasing the speed of data collection
through using expert estimations that are developed
in Delphi-style collaborative workshops.

CONCLUSIONS AND FUTURE WORK

Knowledge management and simulation modelling are
two areas investigated by different research
communities. This paper has demonstrated that these
areas are interrelated in many ways. Moreover,
experiences from practice illustrate various points of
overlap. Together, these experiences show that both
simulation and knowledge management are actually
very interwoven throughout the activity cycle of a
simulation modelling project.

Further work in this area relates to conducting further
case studies using collaborative KM tools applications
during conducting simulation modelling studies, and
recording the costs and benefits obtained from this
approach. The concept of group modelling also requires
further research both in methodological and tools
related areas. Information on case studies where models
are developed to facilitate KM activities and processes
is rarely available and this is another area for further
research.

It is hoped that the issues discussed in this paper will
help initiation of activities both in the simulation
modelling and KM communities, which will result in
more interdisciplinary research, better working practices
and cost savings for businesses and simulation
modelling practitioners.

REFERENCES

Appelman, J. , Rouwette, E., S. Qureshi (2002). "The
Dynamics Of Negotiation In A Global Inter-
Organizational Network: Findings From The Air
Transport &Travel Industry", Group Decision &
Negotiation, 11(2), 145-163.

Beijerse, R. P. (1999)  Questions in Knowledge
Management:  Defining and Conceptualising a
Phenomenon, Journal of Knowledge Management,
3(2),  94-110.

Boulger M., Hlupic V. and Taylor S. (2001) Simulation
and Knowledge Management: The Role of
Groupware, Proceedings the European Simulation
Symposium, ESS’2001, Marseilles, France, October
2001.

Coleman D., Khanna R. (eds.) (1995), Groupware:
Technology and Applications, Prentice Hall, 1995

Currie W. and Hlupic V (2003)Simulation Modelling as
the Link Between Change Management Approaches,
forthcoming in “Knowledge and Business Process
Management”, (Ed. By Hlupic V.), Idea Group
Publishing, 33-50.

Davenport, T.H. and Prusak, L (1998)  Working
Knowledge: How Organizations Manage What They
Know  (Boston, USA: Harvard Business School
Press).

Dean, D.; Orwig, R. and Vogel, D. (2001). “Facilitation
Methods for Collaborative Modeling Tools,”  Group
Decision and Negotiation.

Hengst – Bruggeling M. and de Vreede G.J (
2003)Vision Support Studios: A Framework for
Research, Proceedings of the Hawaii International
Conference on Systems Sciences’2003, Hawaii;
January 2003.

HlupicV., Pouloudi A. and Rzevski G, 2002. Towards
an integrated approach to Knowledge Management:
'hard', 'soft' and 'abstract' issues, Knowledge and
Process Management, the Journal of Corporate
Transformation, 9(0), pp.1-14.



Intelligent Multi-Agent Software Applications,
MagentA Corporation Plc, White Paper, 2000.

Malhotra Y., (1997), Current Business Concerns and
Knowledge Management,  [WWW Document] URL
http://www.brint.com/interview/times.htm

Moad, J. (1998) “In Search of Knowledge”, PC Week,
Dec 7, 111

Nonaka I and Takeuchi H., (1995), The Knowledge-
Creating Company: How Japanese Companies
Create the Dynamics of Innovation, OUP, Oxford.

Nunamaker, J.F. Jr., Briggs, R.O., Mittleman, D.D.,
Vogel, D.R., Balthazard, P.A. (1997). “Lessons
from a Dozen Years of Group Support Systems
Research: A Discussion of Lab and Field Findings”,
Journal of MIS, 13, 3, 163-207.

Robinson, S. and M. Pidd. 1998.  Provider and
customer expectations of successful simulation
projects. Journal of the Operational Research
Society.  49(3):200-209.

Patel N. and Hlupic V (2003) Technical Aspects of
Knowledge Management: A Methodology for
Commercial Knowledge Management Tool
Selection, forthcoming in “Knowledge and Business
Process Management”, (Ed. By Hlupic V.), Idea
Group Publishing, 196-216.

Pidd, M. (1998), Computer simulation in management
science, Fourth edition, Chichester, John Wiley.

Qureshi S., Hlupic V., Vreede G.J. de, Briggs R.O. and
Nunamaker J.F. Jr. (2003), Managing Knowledge in
a Collaborative Context: How May Intellectual
Resources be Harnessed Towards Joint Effect?”,
“Knowledge and Business Process Management”,
(Ed. By Hlupic V.), Idea Group Publishing, 174-
198.

Sveiby, K. (1999). What is Knowledge Management?
[WWW document] URL
http://www.sveiby.com.au/Knowledge
Management.htm

Vreede, G.J. de, A. Verbraeck, Animating
Organizational Processes: Insight Eases Change,
Journal of Simulation Practice and Theory, No. 4,
245-263, 1996.

Vreede, G.J. de, (1998). "Collaborative Support for
Design: Animated Electronic Meetings", Journal of
Management Information Systems, 14(3):141-164.

Vreede, G.J. de, G.W. Dickson, (2000). “Using GSS to
Support Designing Organizational Processes and
Information Systems: An Action Research Study on
Collaborative Business Engineering”, Group
Decision and Negotiation, 9(2), March, 161-183.

AUTHORS’ BIOGRAPHIES

VLATKA HLUPIC is a Senior Lecturer in the
Department of Information Systems and Computing at
Brunel University and a Visting Research Professor at
Delft University of Technology, Department of Systems
Engineering.  She received a Dipl.Econ. and an M.Sc in
Information Systems from the University of Zagreb, and
a Ph.D. in Information Systems at the London School of
Economics, England. She has published over 120
papers in journals, books and conference proceedings
mainly in the area of simulation modelling, business
process re-engineering and knowledge management.
She acts as a consultant for a variety manufacturing and
service companies, as well as having held a variety of
lecturing posts in England and Croatia.  Dr Hlupic is a
Chartered Engineer, European Engineer and a member
of several professional organisations including the
British Computer Society, and the director of the Brunel
Centre for Knowledge and Business Processes
Management at Brunel University.  Her book
“Knowledge and Business Process Management” has
been recently published by Idea Group Publishing. Her
email address is Vlatka.Hlupic@brunel.ac.uk.

ALEXANDER VERBRAECK is an associate
professor in the Systems Engineering Group of the
Faculty of Technology, Policy and Management of
Delft University of Technology, and part-time research
professor in supply chain management at the R.H. Smith
School of Business of the University of Maryland. He is
a specialist in discrete event simulation, both for real-
time analysis and control of complex transportation
systems and for modeling business systems. His current
research focus is on the development of generic libraries
of distributed object oriented simulation building
blocks. His email address is
<a.verbraeck@tbm.tudelft.nl>.

GERT-JAN DE VREEDE is a Professor at the College
of Information Systems & Technology, University of
Nebraska at Omaha. He received his PhD from the
Faculty of Technology, Policy and Management of
Delft University of Technology. His research interests
include the application of collaborative technologies to
facilitate organizational design activities, and the
adoption and diffusion of GSS in both western
environments as well as developing countries. His
articles have appeared in various journals, including
Journal of Management Information Systems, Journal
of Decision Systems, Journal of Creativity and
Innovation Management, Holland Management review,
Database, Group Decision and Negotiation and
Journal of Simulation Practice and Theory. His e-mail
address is gdevreede@mail.unomaha.edu.


	INTRODUCTION
	
	AUTHORS’ BIOGRAPHIES



	c0: Proceedings 14th European Simulation SymposiumA. Verbraeck, W. Krug, eds.  (c) SCS Europe BVBA, 2002


