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Abstract: Modelling in system dynamics is very useful as it deals with the changing processes involved
in all social systems. This project as a whole is dealing with modelling product life cycles, specifically
those of consumer durable products. The modelling task begins with the formation of flow diagram of
the product life cycle. After that, the equations writing take place where the units on both sides must be
equal to each other. Then, the structure of the model is transferred into the software based on the
equations formulated earlier. Finally, the testing and validating tasks need to be done to ensure a good
model. Throughout the project, we found that product life cycle modelling is very useful as it can be
used to forecast sales, provided that the model built has includes all relevant factors. Furthermore, the
use of the Bass diffusion theory is very useful, not only on this project, but also on other !ITeas as well.
The modelling task requires patience and hard work in order to create a model that rellects the real
world. However, the use of the POWERS1M software in the system dynamics modelling makes the
modelling task easier.
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INTRODUCTION

Modelling is a vital tool for strategic planning and forecasting. It helps us to understand what is likely
to happen in the future by studying what has happened in the past. Modelling in system dynamics is
very useful as it deals with the changing process in all social systems. Innovation diffusion is about the
flow of a product, services, ideas, concepts etc after it has been introduced. The theory of innovation
diffusion was originally concerned about marketing and business management. However, as time has
passed, the application of itmovation diffusion theory has been broadened to other fields. In marketing,
the diffusion of innovations occurs with every launch of a new type of product and it is wi:l.ely believed
to be influenced by both inter-personal and mass media cOllIDlunication. It is believed that product life
cycle modelling may be able to avoid projected problem by well-strategy changes.

The author has tried to build the model as realistic as possible in order to cope with the cun'ent situation
and the real world. However, due to time pressure, the model itself is very much simplified and does
not necessarily completely reflect a real world product life cycle phenomenon. There are some
limitations set in the project, which have been done to make the task easier. New product launch,
involves many factors such as budgeting, pricing, an advertising campaign and actions of competitors.
However, in this project, the author has limited the scope by just focusing on the acquisition of the new
product and its eventual replacement made by the customers, which together will contribute to the total
sales of the product. Other factors like budget and pricing were just ignored, as those factors need extra
research.

MATERIALS AND METHODS

There are several software packages available for system dynamics modelling. For this project, we are
going to use the POWERSIM software. Whatever software we choose, the process of modelling is still
the same, meaning that it still has to follow the steps associating with it. A flow dilgram is an
important step for modelling in system dynamics, In a flow diagram, the structure of the system is
revealed.
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Figure 3 illustrates the adoption rate and the replacement rate, which tilen create the total sales in the
model. It is clearly shown that the output follows the same behaviour of the repeat purchase model.

The conclusions that can be drawn after the completion ofthis project are:

• Product life cycle modelling is very useful and can be used to forecast the sales of the products
provided that the model built includes all the relevant factors such as pricing, advertising, demand,
supply and competitors.

• The Bass diffusion tileoryis very useful in product life cycle modelling as it explains the initial
purchase behaviour in the product life cycle. Moreover, the use of diffusion of innovation theory
is not only useful in modelling the product life cycle but also in other areas such as the spread of
disease in infectious disease modelling.

• The use of tile POWERSIM software in the system dynamics modelling is ve~l useful and
convenience. POWERSIM makes tile modelling task easier and more manageable.

• The modelling task is not easy and one should always compare the model to realit~y' in order to
assess the results. The task to build the model, in addition, requires patience and hard work in
order to make the model more appropriate ,md useful in the real world. Furthermore, be numerical
constant used in the model must be logical. If not, the results obtained from the model will show
absurd behaviour.

ACKNOWLEDGEMENTS

This project was supervised by Professor Brian Dangerfield, an expert in System Dynamics in Salford
University, United Kingdom. The author woulcllike to express her deepest appreciation tJ him for all
the great efforts in supervising this project.

REFERENCES

I. Bass, F.M. 1969. New product growth model for consumer durables. Management Science.
Vol IS, 215-227

2. John D. Sterman. 2000. Business Dynamic: Systems Thinking and Modelling jar a Complex
World. McGraw-Hill Higher Education.

146


