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Preface

This book was written to help researchers in the fields of innovation 
studies, economics, organisation studies, sociology of science and policy 
modelling to become more familiar with a research approach that could 
complement their own. Those with no background in simulation model-
ling may see the advantages of working with social simulation modellers, 
or becoming a modeller themselves. Experienced modellers will find plenty 
of examples of social simulation, and especially of agent- based modelling 
to inspire their own work. The work here is inter- disciplinary, connect-
ing with sociology, economics, business studies and operational research 
in particular, but may also interest researchers into complex adaptive 
systems more generally, who today may be found in such disciplines as 
physics, mathematics and biology.

In line with the various readerships there are multiple ways to read this 
book, depending on one’s degree of interest in the areas of application, 
and on one’s level of technical skill.

Researchers familiar with fields such as innovation studies or organi-
sation studies may compare the ideas expressed here using simulation 
models with those from other sources, especially empirical studies. All the 
simulations discussed in the book use our own programs, some replica-
tions of models by other authors and some models of our own design. 
Readers can download programs from a website (http://www.simian.
ac.uk/resources/models/simulating- innovation and see appendix), gain 
hands- on experience of using them, and explore the behaviours of these 
models beyond what is discussed in the text, perhaps leading to new find-
ings. Those more experienced in computer programming, or wishing to 
become so, may want to examine the code, and may be able to suggest 
improvements or extensions.

The best test of simulation modelling is whether someone can replicate 
a model and its behaviour given just a written description of it. This task, 
it has long been recognised, is valuable but notoriously difficult (Axelrod, 
1997a, Appendix; Axtell et al., 1996; Hales, Rouchier and Edmonds, 
2003; Rouchier et al., 2008; Wilensky and Rand, 2007). Example attempts 
are both scarce in the literature and also mixed in their degree of success 
(Bigbee, Cioffi- Revilla and Luke, 2007; Edmonds and Hales, 2003; Macy 
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and Sato, 2010; Rouchier, 2003). Even when plenty of technical details 
have been supplied, there is still scope for the unintentional omission of 
vital details. In addition, attempts to implement the same model in two 
different programming languages or with different hardware or operat-
ing systems can occasionally generate unexpected variation in program 
behaviour. The threat of such problems can be reduced if attempts are 
made to replicate as many as possible of other authors’ models. Model 
replication attempts are also a good way to test one’s understanding of 
the original descriptions of the models, and in this respect the collection of 
programs on our website may serve as a contribution to the field.

We encourage others to have a go at replicating our models. The more 
successful replications are reported, the more confidence people will have 
in social simulation as a research tool. Hence we outline our programs’ 
workings, aiming at supplying enough detail to give modellers some idea 
of their core mechanisms, without overloading the text with technical 
details. The World Wide Web means that our programs can easily be 
made publicly available to those wishing to read them.

Given the space restrictions on this book, we have chosen to focus on 
simulation modelling. To have attempted to review the innovation lit-
erature would either have extended the book considerably or have risked 
being too brief to give a fair account. Fortunately, the areas we address 
with our models are mostly well served for books and journals. The classic 
by Rogers (2003), and recent collections edited by Malerba and Brusoni 
(2007) and Fagerberg, Mowery and Nelson (2005) are good starting 
points.

As well as declining to review the literature in innovation studies, we 
also omit giving a basic introduction to social simulation. This has been 
done elsewhere (Gilbert, 2008; Gilbert and Troitzsch, 2005). There are 
also software packages and training materials on the Internet. Some of 
the programs were written using Microsoft Excel 2003/XP with VBA, and 
versions of this software are widely used in companies and universities, 
although problems may be encountered with other versions of Excel and 
with spreadsheet programs that attempt compatibility with Excel. Most of 
the programs, however, were written for the agent- based modelling lan-
guage, NetLogo 5.0 (Wilensky, 1999). This is free to download (http://ccl.
northwestern.edu/netlogo/) and install on Windows, Macintosh or Linux 
platforms. We find it easy to use and relatively easy to learn to program 
in, it having been developed from a programming language, Logo, that 
was originally intended for use by American primary school children. One 
of us (NG) has employed NetLogo for research, consultancy and teach-
ing purposes for several years, and we have no hesitation in using it here. 
Programmers proficient in other languages should have few problems in 

Christopher Watts and Nigel Gilbert - 9781783472536
Downloaded from PubFactory at 05/24/2023 02:26:19PM

via free access



viii Simulating innovation

Grahams HD:Users:Graham:Public:GRAHAM'S IMAC JOBS:14522 - EE - WATTS:M3287 - WATTS 9781849801607 PRINT

transferring to it, though they might prefer to try to replicate the models in 
their favourite language, using our NetLogo code as a guide.

One of us (CW) was introduced to agent- based modelling and the 
study of complex systems through reading Robert Axelrod’s book The 
Complexity of Cooperation (1997a) and Stuart Kauffman’s At Home in the 
Universe (1996), before attempting to reproduce the models and computer 
experiments described therein using what was then a fairly rudimentary 
knowledge of Excel and VBA. Agent- based models can be more sophis-
ticated today, and there are now plenty of academic departments around 
the world specialising in complexity research, but all of the programs 
described in this book can be run on home PCs and we hope the subject 
remains one an amateur or a visitor from another field can get into. We 
dare not hope to have attained the heights of these two books, or go on 
to have the same influence, but if the next generation of modellers and 
complexity scientists feels inspired to apply simulation modelling when 
investigating issues of innovation, we shall feel this book was worthwhile.
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