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Preface

It seems really quite amazing to be at the point of finishing this project. It has been a part of 
my life, as a mixture of hobby and work, for over nine years now. I like the idea of sitting 
down and looking back at the whole process. The idea for this research came to me whilst 
I was on holiday on the beautiful Dutch island of Schiermonnikoog. That was in the year 
2000. Lying on the beach I read a book, The Meme Machine written by Susan Blackmore, of 
which I had earlier read a review in New Scientist, explaining a new viewpoint: looking at 
the world from the perspective of bits of behaviour and their ‘struggle’ for survival, rather 
than taking a person-centric view as we generally tend to do. I saw the specific beach-related 
behaviours going on around me and I saw that this perspective opened up new possibilities. 
In my work I was busy trying to understand why consumers choose to adopt and use new 
products (which can be seen as competing behaviours) and here was a fascinating new 
viewpoint which had not been tried before. When I got back to work after the summer, 
I proposed my idea as a new area for applied research to the then head of my expertise 
group, Nico Pals. Nico got me started at the beginning of 2001, providing the budget and 
taking part, together with esther Huisman and myself, in turning the idea into a workable 
instrument that could, in principle, be used by firms to assess the quality of their new 
product ideas. That was the start of a process which has since included many twists and 
turns, which has taken me to the heart of new product development activities in various 
organisations, which has taught me how to improve my research skills and which I have 
been lucky enough to see through to this point. And I have been fortunate. Really fortunate 
with the many people who have gone out of their way to help this project and to provide it 
with everything it needed to succeed. Initially our focus was not on scientific research, but 
on developing the instrument, which we first called ‘The Fortune Teller’ and in a later 
version ‘SuMI’, and on trying it out in practical product development projects. More people 
got involved in this work, including Jente klok, Marjan de Jonge, Sven Schultz and more 
recently Sonoko Takahashi, Cees Hannema and Johan Ruiter. We were honoured when Sander 
Maatman, director of Innovation Fit, agreed to further commercialize SuMI and together 
with Sander kaspers, Simon Meijer and David Marks brought our approach to a broader 
market. Many others have also helped to bring SuMI to organisations and although I cannot 
possibly name everyone, special mention must go to Jeroen Soffers, Paul valk, Marcel Prins, 
Frank van der Heijden, Aloys Maas, Berry vetjens, Herman Pals, Jack Bloem, evert van den 
Akker, Jantine van der Weerdt, Gerrit-Jan valk, Dimitri Hehanussa and Wouter Zomer. Within 
the organisation of kPN Research and since 2003 within TNO, I have been supported in this 
work by many colleagues who put their faith in what we are doing, including Rob Langezaal, 
enid Mante, egon van der veer, Natascha Agricola, Angelien Sanderman, eric veldkamp, 
Suzanne van kooten and erik Huizer. I have also been aided in the different phases by elly 
van den Akker, Monique Olsthoorn, Josée verbeek, Sandra Struijker and Hennie Jelsma. In 
March 2003, Nico Pals again nudged me in the right direction by setting up a meeting with 
my old boss, Roland Ortt, who had recently joined the Delft university of Technology. The 
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three of us agreed to work on the scientific side of SuMI and for the last six-and-a-half years 
we have met up about once every six weeks to move this research forwards. During the 
phase 2003 to 2006, much of what we did fell in the category “hobby”. But getting down to 
real research during only evenings and weekends is, for me in any case, untenable. This 
spurred us on to organize funding for scientific research and yet again we were given the 
support of many talented people. These include Nico Baken, erik eising, Guido Luijten and 
Herbert Nieuwland from kPN, Willem de Jager, Frank verhulst and Maartje van Hardeveld 
from Rabobank, Sander Maatman, again, from Innovation Fit and, from TNO, erik Fledderus, 
Marc van Lieshout, Johan Bruin and especially Laurens Hoedemaker who moved mountains 
for me and without whose help I would not be writing this now. And what a joy to be able to 
focus on the research in the daytime, during the working week!

In 2006, I spoke to Jaap Wieringa at the university of Groningen about my research and he 
suggested that I talk to Tammo Bijmolt, Professor of Marketing. Again I was lucky that 
Tammo was so open and accepting that we could join forces. And what a benefit to me and 
to this project he has been. He has imparted much knowledge and wisdom and brought my 
methodological approach to new heights, albeit still just a fraction of his own. Tammo’s 
relaxed style and the friendliness of his department (I have enjoyed the company of Adriana, 
Matilda, Jenny, Hans, Auke, Peter and others) made doing this research a joy. Tammo, thanks 
for everything. I have really enjoyed working with you, I consider you a brilliant supervisor 
and I hope that after this project our collaboration will continue, not to mention the 
occasional jog. And now in 2009 the manuscript commission has deemed my dissertation 
defensible.  I feel it is a great honour to have Professors Peter Leeflang and Ruud Frambach 
from the Netherlands and Rosanna Garcia from the uSA taking part in the final phase of this 
project. In the stress of these last days, trying to improve my dissertation as much as 
possible in the time available, I have often been guided by Rosanna’s relativism: a good PhD 
is a finished PhD! Amen to that! 

More than anything I am indebted to both Roland and Nico. Roland, you have treated me 
with an enthusiastic, positive attitude and shown great belief in me. You have guided my 
first steps in taking SuMI into the scientific world and raised the quality of what I was doing 
while we co-authored the publications which together form this dissertation. even to the 
point that we, together with Nico, received the european Journal of Innovation Manage-
ment’s Outstanding Paper of the Year award! You also shared many of your astute views on 
life and work which have not only helped me on many occasions but also helped shape my 
own view on life. Sparring with you really is great fun and I look forward with eagerness to 
the next phase of our collaboration. Nico, you have encouraged me, cultivated what talent 
I showed and helped to shape the situation around me to my benefit. And you have done all 
this selflessly, without giving any sign that you are fed up doing all the giving! For example 
when you presented the work we had done to the jury of the Diana prize (TNO’s ICT 
innovation award), you used your talent to put forward a convincing argument and you 
won the award. And then they gave it to me! Your experience and calm approach has saved 
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me many headaches. And ‘Nico’s law’ (If the answer to the question, ‘What would happen if 
we don’t do it?’, is acceptable, then don’t do it) has saved me hours of unnecessary slog. 
I am so grateful to you.

Outside of the work setting I have also enjoyed great fortune. My Mum, my brothers and my 
sister Maggie have encouraged me and listened to my tales, and my Dad, who gave me my 
enquiring mind, has always been with me, in me. The very last time I spoke to him was in 
April 2000 and in that conversation we talked about my decision to try to set up a PhD 
project. Well, Dad, it took a while but here we are! I so wish you were here in person to 
enjoy it with us. My in-laws have also been great; always interested and supportive. I love 
your warmth and acceptance. My friends and neighbours have also listened and inspired 
me; thanks go to David, klaas Nico and Seard, and to Pepijn, for your talent as a sparring 
partner and for the wisdom you have shared with me. Thanks also to my paranymphs, klaas 
and Jente: you have been with me throughout the whole process, through all the highs and 
lows, through my own personal difficulties, constantly guiding and reflecting, challenging 
me, laughing with me and being thoroughly exceptional people! Without you all I’d be 
nowhere. I also want to thank my three wonderful daughters, Middy, Anna Mae and Félien, 
for putting up with a Dad who too often leaves home early and gets home late instead of 
giving them more of the attention they deserve. And Mirjam of course. You know.

I have been blessed with you all!!

David Langley
October 2009
Haren
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Chapter 1   |   Introduction

1 Introduction

“ The supreme law of imitation seems to be its tendency towards indefinite pro-
gression. […] It seems to impel every discovery or innovation […] to scatter 
itself through the whole of the indefinitely broadened social field.” 

Gabriel Tarde (1890, p.397-8) The Laws of Imitation1.

1

1.1 Introduction

This dissertation focuses on a social process of interpersonal influence, also known as 
‘social contagion’. The central theme is to develop our understanding of how social 
contagion comes about in relation to the consumer adoption of new products. 
Consumers generally do not make their needs and requirements explicit and then sub-
sequently go in search of products to fulfil them. Neither do they think up novel prod-
ucts themselves. Instead, our thesis is that consumers are aware of which products 
others around them are using and they select what they want from this assortment 
presented to them. Firms often do not take this social process into account in their 
new product development activities, preferring to focus on the practicalities such as 
product functionality and design. 

The research described here has two main objectives. Firstly, we aim to develop a new 
methodology for assessing to what extent a new product will stimulate social conta-
gion within its target consumer market. We investigate how this methodology can be 
used to make pre-introduction predictions of the future consumer demand for a new 
product. Secondly, we aim to improve our understanding of the role of social conta-
gion in the process of new product adoption by identifying which characteristics of 
consumers and of products drive this process and, in turn, affect the consumer 
demand for a new product. 

This dissertation describes a modular project in which we present the results of each 
module in the form of an article for publication in a scientific journal. These articles 
link together to form the thesis and together they describe how we identify the need 
for new methods for pre-launch assessment of consumer demand, how we propose a 
new approach and develop a new instrument, how we apply it in real-world cases, 
test its validity and also how we investigate the determinants of social contagion and 

1 Translated by elsie Clews Parsons 1903
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the overall effect that social contagion has on consumer demand. Once brought 
to gether these modules present a scientifically relevant body of research. The articles 
also focus on the practical application of our new approach, by describing the devel-
opment of a new instrument and how we apply it in real-world cases. As such the 
managerial relevance, specifically the usefulness of our approach for those developing 
new products, forms a major part of this dissertation.

We start this introduction by describing our motivation for carrying out this research 
(1.2), we describe existing methods which can be used to predict what the consumer 
demand for a new product will be (1.3), we summarize relevant theory (1.4) and rele-
vant empirical research (1.5), and we define the research questions (1.6). We conclude 
this introduction with a brief overview of the main chapters (1.7).

1.2 Motivation for research on social contagion and consumer demand

Many firms find themselves in a situation whereby, in order to sustain a healthy 
market position, they need to develop new products that people will buy and use 
(Hauser et al., 2006). But at the same time they know that an innovation strategy 
brings enormous risks with it; investments in new development projects bring 
uncertain returns (Dodgson et al., 2008; Stern and Henderson, 2004). Scientists have 
struggled to provide firms which innovate with suitable methods for predicting the 
market potential of really new products at the beginning of the new product 
development process (kahn, 2002; Taschner, 1999). Too often enormous investments 
are made, both during the product’s development and also during its market 
introduction, based on unreliable predictions. This dissertation goes some way to 
alleviating this problem by proposing a new approach that can make such early 
estimations of market potential. It is based on an idea known as ‘social contagion’, 
whereby consumers copy the behaviour of those around them, which will be described 
below. Such a new approach is particularly relevant in the current climate of increasing 
global competition and economic uncertainty (Pratt and Jeffcutt, 2009) and is a 
potential response to the recent call for new methods for pre-test market analysis of 
consumers’ adoption of innovations (Hauser, Tellis and Griffin, 2006).

In this dissertation we refer to the process of new product adoption. This process 
encompasses a whole series of consumer behaviour, beginning by the consumer 
becoming aware of the new product or actively searching for information about it and 
includes their evaluation of the product, purchase and implementation or usage 
(Rogers, 2003). When we use the term ‘product adoption’ we refer to this process as a 
whole. A related term which we also use is ‘consumer demand’ which we use to refer 
to the consumers’ desire for the product as distinguished from its supply. When the 
consumer demand for a product is high and the supply-side issues, such as the  
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product’s distribution, are sufficiently organized then product adoption will actually 
take place. 
 
The relevant literature on social contagion does not provide a clear definition of this 
concept (Marsden, 1998). Social contagion can be applied to the spread of many things 
from one person to another, including emotions, aggressive behaviour and product-
related behaviour. We focus on behaviours related to the adoption and use of new 
products. “It is commonly accepted that new product diffusion is often driven by social 
contagion, i.e., that actors’ adoptions are a function of their exposure to other actors’ 
knowledge, attitudes, or behaviors concerning the new product” (van den Bulte and 
Stremersch, 2004, p.530). The social contagion of products includes a number of inter-
related processes, including direct behavioural imitation or mimicry (Tanner et al., 
2008), informational influence (Burnkrant and Cousineau, 1975) and persuasion 
(Rogers, 1976; van den Bulte and Joshi, 2007). Social contagion may affect people via 
direct, conscious social interactions, or via subconscious processes. Direct social inter-
action effects include friends’ enthusiastic stories regarding a recent purchase and 
recommendations about which products to buy. In the innovation literature, such 
processes are generally grouped together under the term ‘Word of mouth’ (Godes and 
Mayzlin, 2004). The subconscious effects of social contagion may be more difficult to 
pinpoint but include social norms, such as what people feel is expected of them (katz 
and Lazarsfeld, 1955), as well as the subtle influence we experience from the vast 
range of behaviour that we perceive around us (Cialdini and Goldstein, 2004). In this 
disser tation we use the term social contagion to refer to this whole process of inter-
personal influence and we assume that an interplay of conscious and subconscious 
contagion effects combine to stimulate people to adopt new product-related behav-
iours. As such, we define product-related social contagion to be: 

The process by which consumers influence each other, via direct behavioural 
imitation, word-of-mouth, informational influence, persuasion or social norms, 
either consciously or subconsciously, to adopt a new product, as opposed to being 
influenced by other sources such as marketing communication.

The quote at the start of this chapter shows that applying the notion of social conta-
gion to the adoption of innovations is not new. However, it would appear to be an idea 
which has not yet been exploited to its full potential. This provides the motive for the 
research described here as the social contagion concept gives us the basis for a new 
approach to model and predict the future consumer demand for a new product. If we 
can identify what it is about certain products or certain types of people that drives 
this social contagion process, then we can estimate the chances that the behaviour 
associated with a certain new product will be copied and therefore that a high level of 
consumer demand will develop for that product. 
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This research is of relevance on a number of levels. Scientifically, we can provide an 
important addition to our understanding of the consumer adoption of new products. 
Over the last decade there has been a surge in the number of publications on this topic 
(see van den Bulte and Stremersch, 2004, for a meta-analysis of studies on the role of 
social contagion in new product adoption), however none of these studies has 
identified the drivers of social contagion or their relative importance in relation to 
consumer demand. On a managerial level we provide a practical method for use when 
developing innovative new products. In the process of new product development 
estimations of likely consumer demand are always made, if not explicitly then 
implicitly. We hope that this research goes some way to help those making such 
estimations by complementing existing methods with a completely new approach 
which is both workable and valid. On a societal level and for consumer groups, this 
research could provide valuable indications of how our (product-related) behaviour is 
governed by processes we are oblivious to. If consumers understand how they are 
influenced by the process of social contagion, they can take steps to assess their 
decisions relating to which products to buy and use and to have more conscious 
control over their behaviour. 

1.3 Predicting the consumer demand for a new product 

In this section we present an overview of existing methods for predicting the 
consumer demand for a new product. There are many such methods, to be applied in 
different ways and in different situations. In order to put forward a clear overview we 
categorize them on descriptive dimensions, such as “What is the source of the 
presumed knowledge about the future?”, “How well known is the object of the 
prediction?”, “At which stage of the product life-cycle does the prediction take place?”, 
“What is the prediction to be used for?” and “What is the time frame of the prediction?” 
We briefly describe each of these descriptive dimensions and we also specify where 
the research described in this dissertation can be placed on each dimension. In this 
way we aim to clearly define the focus and boundaries of this research.

At this point it may be useful to briefly explain the social contagion approach which 
we advocate and which is described more fully later in this dissertation. Because we 
focus on estimating consumer demand in a highly challenging situation, i.e. very early 
in the development process and when the product is dissimilar to existing products, 
our approach is quite different to many methods which can be applied after the  
product has been developed or which focus on products which are incremental 
improvements to existing products. In our challenging situation there is no relevant 
data available from the market; either directly from the product in question or from 
any analogous products. As well as this, we cannot assume that potential consumers 
are able to make reliable evaluations of the product or reliable assertions as to their 
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likely adoption or use of the product. This is because we expect them to have difficulty 
understanding the really new product and its possible impact on their daily lives. 
Added to this, we also expect the potential consumers to be unreliable in expressing 
their requirements or future needs in relation to such a new product. Because of these 
difficulties, we have had to make our new approach necessarily different from the 
standard approaches which are not intended for use in our challenging situation. 
Briefly, the way we go about estimating the likely market demand for a new product is 
based on a theory of social contagion and comprises three steps. Firstly, we use litera-
ture and experts to specify generic social contagion effects. These model the generic 
link between a product characteristic and a market segment characteristic. Secondly, 
for a specific product-market combination, we again use experts to judge the relative 
strength of each product characteristic and each market segment characteristic in this 
case. The third step in our approach is then to combine these generic and specific 
effects to determine the liklihood that social contagion will take place and, in turn, 
the likely strength of the market demand for the product. Such a novel approach has 
benefits and drawbacks. Some of the benefits are that it can be applied at a very early 
stage of product development so that the results can be fed directly back into the 
development process and also that it is quick to carry out. Drawbacks include the  
reliance on experts, whose judgments can also be of limited reliability, and the fact 
that our approach provides a snap-shot estimation of market demand rather than a 
complete prediction of the diffusion curve.

What is the source of the presumed knowledge about the future?
A number of authors have compared and grouped the various methods for predicting 
the consumer demand for a new product, leading to similar categorizations (e.g. 
Armstrong, 2001c; kahn, 2005; Taschner, 1999). Three categories emerge: Consumer 
analysis, based on the opinions of potential end-users (Green and Srinivasan, 1990; 
Jamieson and Bass, 1989; Morwitz et al., 2007), expert analysis, based on the opinions 
of those working in the relevant industry (Lawrence et al., 2006), and Data analysis, 
based on analogies and extrapolations linking historical data to the proposed new 
product (Leeflang et al., 2000; Mahajan et al., 2000; Schnaars, 2009). These categories 
will be described more fully in Chapter 3. Recently, the need for alternative approaches, 
which do not fit in the three categories of consumer analysis, expert analysis and data 
analysis, has been highlighted (Christensen et al., 2004). Alternatives which comple-
ment these three basic categories are needed which have different limitations and 
which make different assumptions. The tendency in theoretical development has been 
to ever deepen our knowledge within these three categories, making models and 
methods which make finer distinctions for highly specific situations. The need for 
alternative approaches calls for a broadening of our models and methods to produce 
new categories. Indeed the categorization described above misses an alternative cat-
egory for which new methods have already been proposed. This fourth category is of 
methods that can be described as practical, trial-and-error approaches, which include 
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real-time marketing, also known as test marketing, as well as a method called ‘probe 
and learn’ (Lynn et al., 1996), whereby firms release an early version of their new  
product, perhaps into a niche market, learning from this ‘probing’ and iteratively 
improving the product for a wider market. A similar approach is referred to as ‘a spiral 
process’, whereby the product development team carries out quick iterations of the 
product development process, from opportunity to testing (Refered to in Hauser, Tellis 
and Griffin, 2006). The social contagion approach described in this dissertation does 
not fit easily into either category: no consumers are directly involved, no experts make 
any predictions, data from the past is not used and there is no trial-and-error process. 
Our approach does rely heavily on experts making assessments of product attributes 
and consumer segment characteristics but we believe that it does not belong in the 
expert analysis category because the source of the knowledge on which the predic-
tions are made is not the experts themselves but a theory of social contagion. 
Therefore, we believe that our social contagion approach represents a fifth category of 
methods for predicting the consumer demand for a new product, namely theoretical 
approaches. As such it goes some way to answering the call to broaden the set of 
available methodologies.

How well known is the object of the prediction?
Some products are well known and their adoption is relatively easy to predict whereas 
others are unusual and their adoption is therefore difficult to predict. We know how 
the number of home phone users has changed over the last decades and we are likely 
to be quite accurate when predicting home phone usage for next year. The knowledge 
we have about the current situation is highly relevant to the situation to be predicted 
and our assumptions probably apply. In such situations a wide range of methods can 
be applied to estimate the future consumer demand for a product. For example, we 
can apply data extrapolation as our previously gathered data will be highly relevant 
and applicable. Alternatively we can directly measure consumers’ behavioural inten-
tions as the consumers themselves understand the current situation well and are gen-
erally able to accurately predict any changes in their behaviour in the near future. 
However, when the object of the prediction is less well known it is more difficult to 
predict consumer demand, such as for television via a mobile phone that is being 
launched in europe as we write. The knowledge we have about current television and 
mobile phone usage is insufficiently relevant to the new situation and any assump-
tions we make based on this knowledge may be weak. various typologies have been 
proposed to distinguish the degree of newness of product innovations (Garcia and 
Calantone, 2002; kleinschmidt and Cooper, 1991; veryzer, 1998a; veryzer, 1998b). 
Garcia and Calantone (2002) focus on different ways in which a product can be consid-
ered new, such as on a macro level (newness to the industry) or a micro level (newness 
to the firm or to the consumer segment), and whether the product represents a tech-
nological discontinuity or a marketing discontinuity. They propose a general scale 
with three levels of product innovativeness: Radical innovations, really new innova-
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tions and incremental innovations. In this dissertation we focus on the side of the 
scale relating to radical and really new innovations because it is these products that 
cause new behaviours to emerge and because it is for these products that there is  
a lack of applicable methods (kahn, 2005; Morwitz, Steckel and Gupta, 2007). This  
presents us with a considerable challenge for predicting likely consumer demand 
because we cannot rely on our or others’ experience from existing products or extrap-
olate from known data sets.

At which stage of the product life-cycle does the prediction take place? 
During the development of a new product, prototypes are made and trials are carried 
out before the product is launched. Once the product is in the market, sales and usage 
can be monitored and market research can identify which product improvements are 
called for. Throughout this process, there is increasing feedback from the market, pro-
viding increasingly rich information. This information helps those predicting con-
sumer demand and, therefore, the later in the development process a prediction is 
made, the more accurate it is likely to be. However, the further a firm goes down the 
path of product development and product introduction, the higher the costs accrued. 
An enormous body of literature has been built around product diffusion, whereby the 
first months or years of data are used to predict subsequent consumer demand (see 
e.g. Leeflang, Wittink, Wedel and Naert, 2000; Rogers, 2003). Although these diffusion 
models are typically applied once market feedback has been received, some diffusion 
models can be applied by using data from analogous products, thereby allowing for 
application before direct market feedback is available (Duncan et al., 2001). However, 
in this case the diffusion models are always applied to incremental innovations 
whereby product developments are incremental in nature, rather than radical, discon-
tinuous innovations. Some authors have highlighted the lack of methods which can 
be applied prior to market introduction or even prior to product development 
(Taschner, 1999; urban et al., 1996), particularly for radical and really new innova-
tions. The research described in this dissertation focuses in particular on the (very) 
early estimation of consumer demand, at the product concept stage, which is once 
again a significant challenge.

What is the prediction to be used for?
Different methods provide predictions that can be used for different purposes. A sales 
manager may want to estimate turnover or usage figures. A product developer may be 
looking for information to help improve the product design. Marketing managers use 
predictions of consumer demand to look at the likely penetration of new product in 
different segments of the market and to help develop suitable communication cam-
paigns. Company directors may want to determine their company’s future strategy by 
seeing a (longer term) view of the likely changes in the market and the technology. We 
focus on estimates of consumer demand which are to be used to guide new product 
development activities early in the development process. In order to do this we need 
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to be able to make predictions for use in three ways: Firstly, we aim to distinguish 
be tween new product concepts which will generate high levels of demand from those 
that will not. As such, we do not attempt to provide (spuriously) accurate turnover 
figures. Secondly, we aim to determine which market segments are likely to develop a 
high level of demand for a new product and those which will not. And thirdly, we aim 
to identify what it is about a new product concept that particularly drives future con-
sumer demand as well as identify which aspects of the product or proposition need 
improvement to stimulate higher levels of consumer demand. If we can do these three 
things, we are contributing significantly to the existing methodologies. Many authors 
distinguish between the supply-side issues of new product development and demand-
side issues (Baumol and Blinder, 2008). The focus of this dissertation is clearly (con-
sumer) demand-side issues. Another issue relating to the scope of this research is the 
product type. We focus on technological products and in particular those making use 
of information and communication technology as these are undergoing frenetic levels 
of change, with thousands of new developments including many new internet-based 
applications, interactive television, payment using mobile phones, and many others.

What is the time frame of the prediction? 
Some methods for predicting the consumer demand of a new product are specifically 
suited to a particular time frame. For example, purchase intention surveys, whereby 
consumers are asked if they would buy a certain new product, are intended to give an 
indication of market potential in the range of a few weeks or months. Consumers are 
unable to visualize what they may do in five years time. Other methods have a longer 
time frame, such as trend-based future scenarios, whereby long-term societal trends 
are identified and their possible influence on consumer buying behaviour are sketched 
in a number of explorative descriptions. The choice of time frame depends upon the 
sort of result that is required, and, of course, we can expect decreasing accuracy with 
longer time frames. In this dissertation we focus on predicting the consumer demand 
for products typically when they are in the process of being developed and are 
intended to be launched into the market in one to three years.

To summarize, in the present dissertation the focus will be on theory-based estimates of 
consumer demand, to be carried out during product development, for radical innova-
tions and really new products, which incorporate information and communication tech-
nology and which are intended for release into the market within about three years. 

1.4 Theory on social contagion and new product adoption

Recent developments in a broad range of research fields point to the role of social 
contagion in the adoption of new behaviours. This includes neurology, cognitive 
neuroscience, developmental biology, physiology, etymology, social psychology, 
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philosophy, evolutionary anthropology and economics. For an overview of this work 
see Hurley and Chater (2005), who conclude that “imitation remains the default social 
behaviour.” This work is building on earlier developments, for example from theories 
of social psychology, such as a theory of Social Learning (Bandura, 1977), Social 
Identity Theory (Hogg and Abrams, 1988; Tajfel and Turner, 1986), Social Comparison 
Theory (Festinger, 1954; Guimond, 2006) and research on the automatic effects of 
social interaction on behaviour (Bargh et al., 1996; Chartrand and Bargh, 1999; 
Dijksterhuis and Bargh, 2001), as well as a theory stemming from evolutionary biology 
termed Memetics, coined in the 1970’s (Dawkins, 1976) and later developed in the 
1990’s by philosopher and cognitive scientist, Daniel C. Dennett in his book “Darwin’s 
dangerous idea” (1995). These theories of social contagion provide us with an 
understanding of the adoption of new behaviours and may give us new ways of 
predicting the consumer demand for a new product. The five theories mentioned 
above each interpret the conditions which lead to social contagion in their own way. 
each is briefly described below.

Social Learning. Bandura (1977) proposed that social behaviour is not innate, but is 
learned from “models”; appropriate other people (either real, or symbolic such as 
characters in a film). Also known as “observational learning”, this modelling theory 
has mostly been applied to studying the imitation of violent behaviour, but it is also 
perfectly suited to studying other behaviours, such as the adoption and use of new 
products. Social Learning Theory stipulates that the conditions necessary for people 
to learn from others are (1) attention, in which the “model” is observed, (2) retention, 
in which the observer commits the observed behaviour to memory, (3) motor 
reproduction, such that the observer is able to replicate the observed behaviour, and 
(4) motivation, whereby the observer wants to carry out the behaviour they have 
observed and remembered, as well as having the opportunity to do so.

Social Identity Theory. This theory proposes that groups of people develop their shared 
identity by adopting many beliefs and behaviours of their ‘in-group’ and purposefully 
seeking to differentiate themselves from other ‘out-groups’ (Hogg and Abrams, 1988; 
Tajfel and Turner, 1986). Social Identity Theory takes a group perspective, as opposed 
to many social psychological theories which describe group processes in terms of the 
characteristics of the individuals or their inter-personal relations. The conditions for 
adopting new behaviour are described by this theory in terms of three processes, (1) 
categorisation, whereby people classify themselves as being members of a particular 
group, (2) intergroup differentiation, whereby different groups exhibit behaviour to 
emphasise the differences between them, and (3) conformity to in-group norms, such 
that group members show a preference for all aspects of their own group. There is 
also an important role played by the perception of oneself, members of one’s own 
group and members of other groups in terms of relevant group stereotypes.
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Social Comparison Theory. This theory proposes that in order to reduce personal uncer-
tainty and conserve or improve self-esteem, individuals engage in comparisons 
(Festinger, 1954; Guimond, 2006). The basic idea is that individuals assess themselves 
through comparison with other people and that this has an effect on their image of 
themselves. Research has shown that people make particular use of these social com-
parisons in situations that are ambiguous. Social comparison can be directed either 
upward (i.e. comparing oneself to those we deem to be socially better than us in some 
way, e.g. opinions, emotions, attitudes, values, attributes, abilities, and performances) 
or downward (i.e. in the direction of those we believe to be worse than us in some 
way). Social Comparison Theory helps explain why people emulate or imitate models, 
or other types of people that they feel they could or would like to become more like. 
These models may be people they know, stereotypes or images they see in the media. 
The conditions for adopting new behaviour are described by this theory in terms of (1) 
an inherent motivation to compare oneself with others, (2) the degree of similarity to 
those one compares oneself to and (3) the importance of the comparison group for the 
person in question. These conditions can vary due to situational, personality, and cul-
tural factors (kruglanski and Mayseless, 1990).

Automatic effects of social interaction on behaviour. Recent research in the field of social 
psychology shows the nonconscious effect that the behaviour of people in our social 
proximity has on the behaviour we express ourselves (Bargh, Chen and Burrows, 1996; 
Chartrand and Bargh, 1999; Dijksterhuis and Bargh, 2001; Dijksterhuis et al., 2005). 
These authors propose that the mechanism involved is a direct cognitive link between 
what we see others doing and what we do ourselves. This idea is congruent with an 
idea from cognitive neuroscience called the Shared Circuits model (Hurley, 2006; Prinz, 
1990), which is a sub-personal model. This proposes that cognitive processes which 
are active during perception of the behaviour of others share neurological pathways 
with the processes which governing our motor actions. This model, in turn, relates 
strongly to the lower level neurological identification of ‘mirror neurons’ which fire 
both when an action is perceived and carried out (Di Pellegrino et al., 1992). According 
to this social psychological theory, social contagion can be the imitation of (1) direct 
observable behaviour, (2) inferred traits based on the observed behaviour and our 
unintentional and immediate interpretation of it (“If we see a person walk very slowly, 
we automatically infer the trait “slow,” and we automatically tend to become slow.” 
(Dijksterhuis and Bargh, 2001, p.14)), and (3) generalized behaviours due to the activa-
tion of social stereotypes.

Memetics. This theory takes a ‘survival of the fittest’ approach and applies it to the 
adoption of new behaviours. It proposes that behaviours and ideas compete with each 
other for attention and expression by humans (Dawkins, 1976; Dennett, 1995). It 
postulates that behaviours which in some way stimulate people to imitate them will 
become successful and will cause other behaviours, less suitable for being imitated in 
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a particular human environment, to die out. This theory stipulates three conditions 
for social contagion to occur: (1) fecundity, i.e. the number of copies which are made of 
a behaviour, (2) the fidelity of those copies, i.e. whether people are able to carry out 
the behaviour in the right way, and (3) the longevity of the behaviour, i.e. whether 
people keep on expressing the behaviour over a long period of time. This theory,  
more than the four theories described above, provides a predictive mechanism for 
distinguishing between the likely adoption of one behaviour, compared to a set of 
similar or competing behaviours. Instead of basing behavioural choices on which other 
people are or are not exhibiting the behaviour, memetics addresses the characteristics 
of the behaviour itself such as the aspects which stimulate many people to copy it. It 
provides us with a list of the characteristics of a behaviour through which that 
behaviour can get itself copied. Because of this, it allows us to assess the behaviour 
associated with a new product and to measure its potential to get itself copied, in 
comparison to the behaviour associated with alternative or competing products. And 
it is this ability which gives us a significant opportunity to develop a new approach to 
estimating the consumer demand for a new product. We discuss this theory and our 
use of it in more detail in Chapter 3.
 
As stated earlier in this introduction, relating imitation to the consumer demand for 
an innovation is not a new idea. Many authors have proposed that imitation plays a 
central role in the spread of new products (e.g. Bass, 1969; Tarde, 1890). However, 
most of these authors do not make use of these imitation theories, described above, or 
investigate what causes the social contagion. In the research described in this disser-
tation we aim to make some progress in this direction.

1.5 Empirical research on social contagion and new product adoption

It is only relatively recently that researchers in the area of innovation management 
have scientifically investigated the process of social contagion. One of the first studies 
to apply a quantitative approach to social contagion during new product adoption 
was Burt (1987a), who looked at influences on physicians’ prescriptions of new drugs. 
Burt identified a social contagion influence from the doctors’ personal social net-
works. He showed that this occurred through social normative pressures (i.e. what 
they felt someone in their position ought to do; in Burt’s terminology ‘structural 
equivalence’) as opposed to the more direct route of personal influence, such as rec-
ommendations (Burt’s ‘cohesion’). More recently, van den Bulte and Stremersch (2004) 
carried out a meta analysis comprising studies of 52 consumer durables in 28 coun-
tries which applied Bass’ (1969) model of product adoption. They assessed the relative 
effects of internal market influence, i.e. social contagion between consumers, and 
external market influence, i.e. marketing communication, and linked this ratio to 
Hofstede’s (2001) four original dimensions of national culture. They showed that the 
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results are consistent with the social contagion explanation of product adoption and 
they provide evidence that this is driven by status concerns and social normative pres-
sures. This is in line with Burt’s (1987a) findings and together these papers provide us 
with clues as to where to find consumer determinants of social contagion, albeit at a 
highly abstracted level. 

More evidence of social contagion comes from van den Bulte and Joshi (2007), who use 
33 data series, including pharmaceuticals, music CDs and high tech products, to show 
the value of their model which includes two distinct segments of consumers; the 
influentials, who choose products independently of others but whose actions do influ-
ence others, and the imitators, who are influenced by both influentials and other imi-
tators. More recently still, and again in the area of physicians’ prescriptions of a new 
drug, Manchanda, Xie and Youn (2008) observe a contagion effect based on geographi-
cal proximity and control for many other possible causes at a disaggregate level, such 
as targeted promotion and sales person contact. Niraj and Janakiraman (2008) show 
that social contagion influences consumers’ adoption of personal computers and go 
further to show that social contagion also influences choices of brand, retailer and 
channel. One other relevant study, this time looking at the uptake of an online grocery 
retailer, Netgrocer.com, Bell and Song (2007) again showed a “significantly positive 
and economically meaningful” social contagion effect, controlling for a number of 
consumer demographic variables at the 2-digit postcode level. None of these studies, 
however, assess the effects of specific consumer or product attributes on the social 
contagion effects they find.

In the field of Social Psychology, there has also been recent progress in investigating 
the role of social contagion in the adoption of product-related behaviour. Following on 
from initial research which demonstrated automatic and nonconscious mimicry 
among complete strangers (Chartrand and Bargh, 1999; Dijksterhuis and Bargh, 2001), 
Tanner et al (2008) showed automatic mimicry of others’ consumption. In an experi-
mental situation, they showed that people copy the product choice behaviour of oth-
ers and that this mimicry also has an effect on the mimicking person’s preference 
regarding that product. They also looked at the effect of being mimicked, suggesting 
that this increases prosociality, leading to the mimicked person having a more favour-
able attitude towards the mimicker’s preference.

1.6 Problem definition

Despite the growing evidence of the importance of social contagion during the adop-
tion and diffusion of new products, as described in the previous paragraph, there 
remain a number of significant gaps in our knowledge on this matter. The central 
problem addressed in this dissertation can be summarised in two parts as:
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1.   To what extent can an understanding of social contagion be used to make  
pre-introduction predictions of the future consumer demand for a new product, 
particularly when that product is dissimilar to existing products?

2.   Which characteristics of consumers and of products drive the process of social 
contagion and, in turn, affect consumer demand for a product?

The first part of our problem definition is scientifically relevant because there is a lack 
of models for predicting the future consumer demand for a product which, at that 
time, does not exist and is dissimilar to existing products. The second part is of scien-
tific relevance as the antecedents of social contagion with respect to consumer 
demand have not been investigated and this can be an important step in resolving 
how the social contagion process occurs during new product adoption. Based on this 
problem definition we specify six research questions which are subsequently addressed 
in the following chapters:

1.  To what extent are traditionally applied methods of market research applicable in 
situations where new product innovations are being developed?

2.  How can the concept of social contagion be used to make predictions about the 
consumer demand for a new product? 

3.  How can such a method, based on social contagion, be applied in practice to answer 
the following product development and marketing questions prior to the market 
introduction of a new product: 

 –  Which market segments show the highest potential for the new product?
 –   To what extent can we determine the focus for marketing communication in 

order to stimulate social contagion?
 –  Which elements of the basic design of the concept need to be improved, so as to 

optimise social contagion?
 – What will the consumer demand be for the new product?
4.  How valid are the estimations of consumer demand for a new product using this 

social contagion approach?
5. What are the determinants of social contagion? 
6.  What is the strength of the effect of social contagion on the actual adoption of new 

products?

1.7 Outline

This dissertation is comprised of four scientific papers, presented in the form of chap-
ters, followed by a general discussion. The scientific papers are included in their origi-
nal form and only the layout and numbering has been adapted. The rest of this disser-
tation is organised as follows:
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In the first paper in Chapter 2 we address research question 1. We analyse a number of 
ways of assessing future market demand. The focus is on assessing breakthrough 
technologies, which lead to the development of really new products or radical innova-
tions. Two dominant market research approaches, concept testing and needs assess-
ment, are described and the assumptions that these methods make are identified. 
These assumptions form the basis of the main point made in this chapter: that there 
are important situations in which many of these assumptions do not hold and that, 
therefore, alternative approaches for estimating the likely future adoption of new 
products are needed. A number of such alternative approaches for estimating the 
likely future adoption of new products are proposed, including adapting existing 
methods, combining existing methods or circumventing existing methods by apply-
ing new methods. As one of the new alternative approaches, the idea of social conta-
gion is introduced. An important point is that this new approach allows us to assess 
consumer demand for a new product among a population of potential consumers 
without asking the potential consumers to evaluate the product.

The second paper, presented in Chapter 3, addresses research question 2. We describe 
the development of a new instrument, which is based on the notion of social 
contagion. This instrument is a wholly new method for predicting the future behaviour 
of consumers and is based on one theory of social contagion, known as memetics (see 
1.4 above). This theory is discussed and the development of the instrument is 
described. As this paper was written prior to 2005, the description of social contagion 
does not refer to more recent journal publications on the topic. This chapter presents 
a brief application of the new instrument in a case study where it is applied to ten 
new mobile telephony products.

In Chapter 4, the third paper addresses the four parts of research question 3. We 
describe how this imitation analysis instrument has been applied in practice in two 
case studies in the Netherlands. Beginning by adding more detail to the description of 
the model and the algorithms at the heart of the instrument, the two case studies are 
described from the perspective of the firm developing the new products. These cases 
show how product developers and marketers can be supported by the new instrument, 
as some of the crucial decisions they make prior to market launch can be guided by 
insight into the future social contagion potential of the product concepts. 

In the final paper, in Chapter 5, we address the research questions 4, 5 and 6. We focus 
on two sides of the social contagion equation: firstly by looking into how social conta-
gion is brought about during new product adoption and secondly by assessing how 
social contagion affects market demand. In this paper we adopt a different methodo-
logical approach and develop a structural equation model. using data from a broad 
range of product – consumer segment combinations from two industries we investi-
gate the determinants of social contagion as well as the strength of the effect that 
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social contagion has on the actual market demand, as measured by the penetration 
rate per market segment.

Chapter 6 is the General Discussion and here we bring together the findings and high-
light the scientific and management significance of the work presented in this thesis. 
We also reflect on some limitations of our work and following on from these we iden-
tify opportunities for future research.
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2 exploring the market for breakthrough 
technologies2

2.1 Introduction

Commercializing breakthrough technologies turns out to be a very risky strategy for 
companies. On the one hand, there are potential high gains like achieving a competi-
tive advantage that can contribute significantly to a firm’s growth and profitability 
[1–3]. Breakthrough technologies have been the source of new product categories, 
new markets and industries [4–8]. The history of the American company Raytheon, for 
example, is intimately connected with the radar, Xerox with xerography technology 
and The Bell Company with the fax and the transistor. On the other hand, it is remark-
able how many companies involved in the invention of breakthrough technologies 
lose out when the technology is applied on a large scale [5,9]. A high (47%) failure rate 
is shown for market pioneers and it is claimed that only a small percentage (11%) of 
these market pioneers remains in a leadership position [10]. examples of pioneering 
companies that vanished are Chux (disposable diapers), MITS (personal computers), 
the Stanley Brothers (automobile) [5,10].  Market research is meant to reduce the risk 
of commercializing technologies by providing essential information about future mar-
ket developments. However, the validity of market research results is often low when 
breakthrough technologies enter the market. Or, to put it differently, when market 
research is needed most, valid results are most difficult to obtain. Scientific research is 
needed to solve this problem. We will focus on this problem and look at which meth-
ods result in valid market research under which conditions. To be able to do so we 
have to define breakthrough technologies and describe the process of the develop-
ment and diffusion of breakthrough technologies.

2.1.1 Defining breakthrough technologies
Breakthrough technologies represent either an advance in technology that is so sig-
nificant that attainable price/performance ratios are altered dramatically or entirely 
new kinds of applications are possible that change the behaviour patterns of end 
users [11]. examples of breakthroughs that shifted price/performance ratios are dyna-
mite (in comparison to nitro-glycerine) and strong fibres like kevlar (in comparison to 
contemporary fibres). examples of breakthrough technologies that enabled entirely 
new applications, at the time of their invention, are laser technology and communica-
tion technologies like telegraphy, television and mobile telephony.  

2  Based on Ortt, J.R., Langley, D.J. and Pals, N. (2007). exploring the market for breakthrough technologies. Technological Forecasting 
and Social Change, 74(9), 1788–1804.
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2.1.2 Breakthrough technologies and product innovations
Breakthrough technologies are at the heart of several product innovations. Some of 
these technologies are basic technologies: they are applied in completely different 
types of products. Laser technology, for example, is applied in audio equipment, 
industrial cutting equipment, and in military weaponry. Other technologies, like 
mobile telephony, are more applied technologies and are almost synonymous with a 
product category. In this article, breakthrough technologies refer to basic or applied 
technologies. Both technologies can be applied in products that constitute a shift in 
price/performance or enables new applications.

2.1.3 The process of development and diffusion of breakthrough technologies
The diffusion of products incorporating breakthrough technologies is described in the 
introduction to this special issue [12]. The most important conclusion in the introduc-
tion is that there are three phases after the invention of a technology: The innovation 
phase (from invention to first market introduction), the market adaptation phase 
(from first market introduction to large-scale production and diffusion) and the mar-
ket stabilization phase (from large-scale production and diffusion to complete substi-
tution of the technology). In the introduction it is also concluded that the length of 
the first two phases can vary considerably (between one year and a hundred years). 
There is however a lack of valid methods that can predict the length of these periods. 
This makes the commercialization of breakthrough technologies a risky business 
because the time when a technology can be successfully introduced is unknown at the 
early stages.

2.1.4 Focus and questions
To explore this lack of validity and distinguish potential approaches to handle this 
problem, we will focus our efforts on the following questions:  
1.  What are the assumptions required for valid market research results? 
2.  Which of these assumptions are not met when breakthrough technologies are first 

introduced in the market? 
3.  What can be done when one or more of these assumptions are not met? 
4.  What can be the role of futures research in these cases? 
We will solve the problem of limited validity by investigating the required assumptions 
for two typical market research approaches, concept testing and need assessment 
rather than alternative approaches like data analysis. The first two research questions 
will be central to Section 2, the last two questions to Section 3. Conclusions and 
discussion are in Section 4.
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2.2 Assumptions and validity of consumer research

2.2.1 Concept testing
In the early stages of a product development process, consumers’ preferences 
regarding a product are often inferred from their evaluations of a concept. Concept 
testing refers to a variety of marketing research-based approaches employed to 
determine the degree of (potential) buyers’ interest in the new product idea and to 
refine or improve the idea [13]. “The primary purpose of concept testing is to estimate 
consumer reactions to a product idea before committing substantial funds to it” [[14], 
p. 279]. It is described as a valuable consumer research technique in the early stages of 
the product development process [14–18]. In practice, testing a concept is a procedure 
in which selected respondents (mostly a sample of potential consumers) are invited to 
evaluate the concept (a presentation of the product) based on a number of criteria. 
Instead of potential consumers it is also possible to invite experts to indicate 
consumers’ preferences. Different types of concept tests and the general assumptions 
required for valid results are described in the first row of Table 2.1.  

2.2.2 Need assessment
Approaches to investigate needs that could be fulfilled by the new technology are 
described by several authors [15,19–21]. Two approaches to assess needs will be dis-
tinguished: direct and indirect approaches. In a direct approach, respondents are 
asked whether they have any needs in a specific situation or in regard to a particular 
product category. In an indirect approach consumers’ experiences with currently 
available products (belonging to the same category as the innovation) or consumers’ 
experiences in specific situations (in which the innovation can be used) can be investi-
gated to infer unrecognized or latent needs.  

An important question is whether these assumptions are met when breakthrough 
technologies enter the market. In some cases, like the transistor, these assumptions 
seem to be met. The Bell telephone company exploited telephone lines. The telephone 
signals were amplified using vacuum tubes. These tubes, however, often malfunc-
tioned and in the case of long range telephony, repairs were laborious and expensive. 
So, an existing market actor (the telephone company) had a well-defined need. The 
transistor represented a breakthrough because it was far more reliable. Similar exam-
ples of potential consumers with a well defined need are provided by the case of dyna-
mite (the need for an explosive that, unlike nitro-glycerine, only explodes when 
wanted) and radar technology (military forces want to detect air and sea traffic from a 
distance, at night or during fog). In fact, the need for these breakthrough technologies 
was so evident that market research was not necessary and efforts solely focused on 
the technological uncertainty. In some other cases, like memory metal, these assump-
tions were not met. Memory metal is a class of alloys that, after distortion, can take its 
previous shape when it is heated. Memory metal was discovered by chance and is a 
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Table 2.1
Consumer research methods and the assumptions for valid results

Consumer researCh methods assumptions for valid results 

Concept testing: focus on what the new product 

may offer the potential consumer

1.   No unexpected groups of potential consumers 
emerge

2.   Usage situations and behaviours relating to 
the new product are not significantly different 
from existing products

3.   No new needs emerge that cannot be derived 
from current behaviour or problems and 
complaints regarding current products

4.   Consumers (or experts on their behalf) can 
adequately articulate the future needs or 
adequately rank pre-specified needs

5.   There is a working product or prototype 
available

6.   Consumers (or experts on their behalf) can 
adequately understand the product’s future 
impact on daily lives

7.   The new product has the same set of 
attributes as existing products

8.   Evaluation does not require a long term 
learning process

–   Testing consumer opinions and preferences to 
new products as opposed to current products 
in the market

–   Conjoint measurement is a method that 
assesses the most important product 
attributes by comparing alternative attributes. 
Method determines the relative evaluation 
of new and current products (combination of 
attributes)

–   Observation studies of the use of a prototype 
of a new product by potential consumers

–   Testing consumer opinions and preferences to 
a computer simulation of a new product

–   Testing consumer opinions and preferences 
and use this to show the relative position 
of new and current products on important 
dimensions (e.g. multi-dimensional scaling)

Direct need assessment:  

focus on what the consumers say they need

1.   No unexpected groups of potential consumers 
emerge

2.   Usage situations and behaviours relating to 
the new product are not significantly different 
from existing products

3.   No new needs emerge that cannot be derived 
from current behaviour or problems and 
complaints regarding current products

4.   Consumers (or experts on their behalf) can 
adequately articulate the future needs or 
adequately rank pre-specified needs

–   Open questioning to assess needs in regard 
to a specific product category or in a specific 
usage situation

–  Ranking of a set of pre-specified needs

Indirect need assessment:  

focus on what the consumers may need even 

though they are unaware of this themselves

1.   No unexpected groups of potential consumers 
emerge

2.   Usage situations and behaviours relating to 
the new product are not significantly different 
from existing products

3.   No new needs emerge that cannot be derived 
from current behaviour or problems and 
complaints regarding current products

–   Making a problem inventory in regard to a 
specific product category and usage situation

–   Models to infer future needs from present pat-
terns of behaviour (e.g. structured analogies)

–   Role playing
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typical example of a breakthrough in search of a market application [26]. Market 
research was needed to indicate its market potential. Specific product forms, applica-
tions and potential customer groups were not known at that time. There was no spe-
cific product concept and it was, at the time of the discovery, not known what needs 
the breakthrough technology could fulfil. So, basic assumptions for concept testing 
and need assessment were not met.

When breakthrough technologies first enter the market, depending on the specific 
case, all, some, or none of the assumptions for valid concept test or need assessment 
results are fulfilled. Apparently, there is no general rule. In the next paragraph we will 
indicate what can be done to explore the market when one or more of the assump-
tions are not met.  

2.3 What can be done when one or more of these assumptions are not met?

When breakthrough technologies are first introduced into the market some of the 
assumptions for valid concept test results may not be met. If this is the case then 
alternative market research approaches are needed. We will show that by adapting 
and combining methods or by developing new methods this problem can be over-
come. Depending on the situation different approaches are required. The first approach 
is to adapt existing methods of consumer research. The second approach is to com-
bine consumer research with market structure analysis or futures research. The third 
approach is to circumvent traditional market and futures research methods and use 
theoretic models. The fourth approach is to explore the market by actually introduc-
ing products in the market and subsequently learn from the market reactions and 
adapt the product accordingly. These approaches will be elaborated below.

2.3.1 Adapt existing consumer research methods

 2.3.1.2  Strategy 1A: adapted concept testing
Concept testing involves decisions regarding (a) the presentation of the concept, (b) 
the selection of respondents, and (c) the criteria by which respondents are asked to 
evaluate the concept [27]. If the assumptions six to eight (see Table 2.2) for valid con-
cept test results are not met, then adaptations are possible regarding these issues.  
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Table 2.2
Assumptions that have to be met for concept testing

1   No unexpected groups of potential consumers emerge

2    Usage situations and behaviours relating to the new product are not significantly different  
from existing products

3    No new needs emerge that cannot be derived from current behaviour or problems and complaints  
regarding current products

4    Consumers (or experts on their behalf) can adequately articulate the future needs or 
 adequately rank pre-specified needs

5   There is a working product or prototype available

6    Consumers (or experts on their behalf) can adequately understand the product's future impact  
on daily lives

7   The new product has the same set of attributes as existing products

8   Evaluation does not require a long term learning process

 2.3.1.2  Adaptations in the presentation of the concept.
When a product comprises a completely new set of attributes it may be difficult for 
consumers to understand the working of the product, the way in which they should 
handle the product and the consequences this may have on their daily life. When 
assumption six to eight are not met, virtual concepts may illustrate the basic working 
of the product and let the respondent practice how to use it. If the virtual concept also 
conveys a realistic (virtual) usage situation, the respondent can infer the impact of the 
product on his daily life. virtual testing is described in several articles [e.g., [28–30]].  

 2.3.1.3  Adaptations in the selection of respondents.
Some potential consumers may be able to more quickly understand a new product. 
The selection of respondents for concept testing may help to meet assumptions six to 
eight. Alternative selections of potential consumers can be invited for concept testing 
[31–33]. One possibility is to select innovators with regard to the product category to 
which the innovation belongs. These innovators have prior knowledge regarding 
products from the same product category. Another possibility is to select respondents 
with prior knowledge of the usage situation in which the new product will be applied. 
Respondents with a high level of prior knowledge of the usage situation tend to give a 
more valid evaluation. Both options are important for the validity of the evaluations. 
So, when a new telecommunication product is tested in the context of distant educa-
tion it makes sense to select respondents with experience in distant education and to 
select respondents with prior knowledge of advanced telecommunication products 
and services. If none of the potential consumers can validly evaluate a concept then 
experts may be invited to do so.
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 2.3.1.4  Adaptations in the evaluation criteria.
In the case of novel product concepts, respondents may not be able to evaluate the 
(relative) importance of the physical product attributes, nor can they indicate their 
intention to purchase. Answering these standard questions in a concept test requires 
that the working of the product and its benefits in daily life are understood. Alternative 
evaluation criteria are suggested in these cases, like the perceived innovation 
attributes [34–38], combinations of liking and purchase intent [39] or combinations of 
purchase chance and various other criteria like the intention to request additional 
information, to try the product or to hire the product [32].

 2.3.1.5  Strategy 1B: need assessment (direct and indirect)
Suppose that, after consideration of all possible adaptations in concept testing, 
assumptions six to eight are still not met. In that case, need assessment is an alterna-
tive. Applying need assessment requires that assumptions one to four (for direct 
approaches) or one to three (for indirect approaches) hold (see Table 2.1).

knowledge of the potential consumers’ needs is a prerequisite for a consumer-ori-
ented product development process. Consumers can have a need without having a 
specific solution in mind to fulfil this need. Needs can be investigated without specify-
ing a product. In other words, need assessment does not necessarily require a (con-
cept of a) product (assumption five to eight are no longer required). If consumers are 
unable to articulate their future needs or rank pre-specified needs (assumption four), 
then indirect approaches of need assessment like problem inventories or observation 
studies can help. (Table 2.1)  

 2.3.1.6  Strategy 1C: combinations of concept testing and need assessment
Some authors suggest measuring needs in combination with wants and demands [40–
43]. These concepts can be illustrated by the following simple situation: “I am thirsty 
(need), I want a soft drink (want) and I will have a Coke (demand).” Measuring wants 
and demands alone presumes that  
1.  A concept is evaluated favourably if respondents have a need that the product  

fulfils.
2.  A concept is evaluated less favourably if respondents lack such a need.
If these presumptions would be true, then there is no reason to measure needs 
separately or to worry about the effect that a lack of a need may have upon the test 
results. However, “The question raised (…)is whether a product which generates buying 
interest, creates favourable attitudes, and scores well in present concept tests is necessarily 
perceived as solving problems or unfilled needs for consumers” [[44], p. 62]. According to 
some authors [e.g., [41,44]] this is not necessarily true. Consumers may like various 
aspects of a concept and therefore evaluate it positively. Yet, they may, nevertheless, 
remain rather uninvolved with the basic idea since they do not need it [41]. As a result, 
it is unlikely that they will actually adopt the product. “Conversely, a consumer may be 
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genuinely involved with the core thrust of an idea, but may intensely dislike certain 
particular (correctable) features, thus resulting in an overall poor rating” [[41],p. 229]. 
Combining (adapted) concept evaluations with need assessment results still requires 
that assumptions one to five have to be met, but this combination will increase the 
interpretability and validity of the results when assumption six to eight are not met.  

2.3.2 Combine consumer research with market structure analysis or futures research

 2.3.2.1  Strategy 2A: combinations of need assessment and futures research
When assumption two (usage situations and behaviours do not change significantly) 
and three (no new needs emerge) do not hold, need assessment becomes impossible 
and trend-analysis and scenario-analysis can, to some extent, help. Trend-analysis can 
indicate how needs have been experienced in the course of time. Trend-analysis can 
also indicate which aspects in the environment have an effect on the needs. If various 
aspects will stimulate or block the need in the future then a discontinuous change in 
the way this need is felt can be expected. If a limited number of aspects can be distin-
guished in the environment that have an important relationship with the need yet the 
development of these aspects is uncertain, then scenario’s can be built3. These sce-
nario’s can describe how the needs evolve and in which alternative usage situations 
they may emerge. If it is possible to present these situations in need assessment tests 
then the problems with assumption two and three are solved.

 2.3.2.2  Strategy 2B: combinations of consumer research and market structure analysis
If the demand-side of the market is not leading for developments, then consumer 
research has to be complemented with market structure analysis. Market structure 
analysis focuses on the combination of actors both on the supply and demand side of 
the market rather than on the potential consumers alone. So, market structure analy-
sis takes a much broader perspective. examples of market structure analysis methods 
are Porter’s five forces [46] and kotlers marketing environment model [47]. Market 
structure analysis also delineates the potential market of a major innovation and 
thereby may help to focus the consumer research efforts on specific market applica-
tion areas. The average evaluation of a radically new product by a large group of 
respondents without distinguishing application areas in the market may discourage 
its introduction [48]. A lack of focus may conceal the fact that subgroups strongly hold 
different views. In most cases, during the market adaptation phase, these types of 
products only attract a very small group of potential consumers that need the innova-
tion in specific application areas.

3  Scenario’s can refer to different things [45]. In this article, scenario’s refer to the Royal Dutch Shell or Global Business  Network  
scenario’s in which two very uncertain yet important developments form two dimensions that distinguish four cells,  each of which 
represents a scenario.
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An illustration of the complementary information from market structure analysis and 
consumer research is provided by the case of electric vehicles. Three successive con-
sumer research projects investigated the consumers’ wants and demands with regard 
to an electric vehicle for transportation [29,49,50]. In all cases considerable percent-
ages of respondents (about 20% of the car owners) showed interest in an electric car. 
Consumer research indicated a large market potential. However, the actual market 
results until now disappoint. Apparently, consumer research does not suffice to infer 
the market potential. A market structure analysis would have investigated when elec-
tric cars of good quality (that means with an acceptable driving range and speed and 
with easy and quick recharge facilities) could be delivered for a reasonable price. A 
market structure analysis would also investigate whether actors on the supply side of 
the market are inclined to install infrastructural requirements (like recharge sta-
tions).

The combination of consumer and market structure analysis may help when the 
demand-side of the market is not leading for the developments. However, valid results 
from market structure analysis require that new assumptions have to be met (assump-
tion 9 and 10 in Table 2.3).  

 2.3.2.3  Strategy 2C: combinations of market structure analysis with other methods
Just after a breakthrough technology is introduced in the market an erratic market 
situation emerges in which actors enter and leave the market. As a result, alliances 
become unstable because of the change in actors and because the technology still 
develops without fixed standards while products on the basis of the technology are 
introduced in the market. So, just after the market introduction of a  breakthrough 
technology, it is very likely that the Assumptions 9 and 10 will not hold. Different 
approaches can be adopted to overcome this problem.

Table 2.3
Assumptions that have to be met for market structure analysis

market struCture analysis assumptions for valid results

–   Describing the most important actors on the 
supply and the demand side of the market as 
well as the actors with an indirect effect on the 
supply and demand side of the market. Roles 
and strategies of these actors

–   Market environment models
–   Five forces model

9.    Market exists already, actors on the supply 
and demand side are in the market

10.  Market constellation evolves gradually 
(no unexpected events that disturb the 
constellation)
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Market structure analysis may indicate the actors currently in the market, it may also 
indicate potential entrants or parts in the market where new companies have room to 
enter. Some authors for example try to predict discontinuous changes in industries 
using theories of innovation and market structure models [51]. They describe the pos-
sible industry players that may disrupt the industry and thereby advise where busi-
ness intelligence (of incumbent companies) should look for in their search for poten-
tial competitors. They use theories to describe the customer segments the disruptive 
innovation may be targeted at and thereby advise what market research carried out 
by the disruptive company should look for and what type of customer segments 
should be targeted.

An alternative approach is to combine market structure analysis, trend-analysis and 
scenario- analysis. Trend-analysis may indicate which aspects in the market environ-
ment are likely to evolve gradually and which aspects are uncertain. The uncertain 
aspects in the market environment that have a direct and strong effect on the market 
potential of a new technology can be used to form alternative scenarios, each of which 
is characterized by a market structure. The result of alternative strategies of compa-
nies trying to commercialize the breakthrough technology in these scenarios can be 
used to select a “robust” strategy.  

2.3.3 Circumventing traditional market research and futures research methods
When the validity of the results is monitored and the adaptations and combinations 
described in the previous sections do still not lead to valid results, then alternative 
approaches are required. Two strategies will be described: (1) use theoretic approaches 
so traditional market research is no longer required; (2) deliberately try how the mar-
ket reacts to specific products and adapt the type of product accordingly.  

 2.3.3.1  Strategy 3A: use a theoretic approach to model the demand side of the market
Potential consumers may be unable to validly indicate their opinions, preferences and 
requirements for new products which are very different to what they are used to. In 
some cases even adaptations and combinations of market research methods do not 
help. The theory of social imitation can be of value in these cases. Social-psychologists 
place importance on the role that imitation has in our mechanisms of learning [e.g., 
[52–54]. Imitation is also one of the main principles that drive diffusion [37,55,56]. 
The likelihood that a new product-related behaviour will be imitated among a popula-
tion of potential consumers can be assessed without asking the potential consumers 
to evaluate this product. Recently a new method is described for carrying out this 
kind of imitation assessment [57]. The method calculates the likelihood that behav-
iour related to the innovation will be copied by a certain target group. This likelihood 
is assessed by looking at the match between specific product characteristics and spe-
cific characteristics of the customers belonging to the target group. An example is 
provided by the combination of product related behaviour that is highly “distinct from 
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existing behaviour”, and a target group of customers that is very “innovative” (more 
than average open to new experiences). In this case the likeliness of imitation behav-
iour is higher than for a target group of customers that is average with respect to new 
experiences. To apply this imitation assessment Assumption 1 (no unexpected groups 
of potential consumers emerge) should hold because potential segments of consum-
ers have to be distinguished. Assumption 2 (usage situations and behaviours relating 
to the new product are not significantly different from existing products) can be 
released because imitation assessment only requires that these behaviours can be dis-
tinguished and not that these behaviours already exist and remain the same. In com-
parison to need assessment this imitation-based approach requires less strict assump-
tions and delivers results that are more easily applicable in innovation processes.  

 2.3.3.2  Strategy 3B: probe and learn or real-time marketing
When none of the previous approaches is applicable, then deliberate processes of 
market probing can be helpful. This approach is referred to as test marketing or real-
time marketing [58]. “In real time market research, firms bypass most traditional 
market research approaches (and their limitations and time requirements) to offer 
batches of actual new product models to consumers to learn their exact and varied 
preferences as to alternative product configurations, features, and performance 
levels.”[[58], p. 29]. This approach requires new product design regimes (a platform 
has to be developed on the basis of which multiple product variants can be designed), 
rapid product development (in order to quickly design these product variants) and 
flexible manufacturing systems (in order to produce small batches). As a result of this 
approach, the incremental development and manufacturing cost of a new product 
variant is relatively low. Two variants of the real-time marketing strategy are 
distinguished [58]. Firstly, various product variants can be introduced simultaneously 
to assess the preferences of consumers. An example of this approach is Sony’s strategy 
to introduce multiple walkmans. Secondly, a quick succession of product variants can 
be introduced in order to facilitate a consumer learning process thereby enabling a 
quick upgrading of the product functionality. An example of this approach is Sony’s 
strategy to introduce subsequent digital video cameras with increased functionality. 
various companies involved in the commercialization of breakthrough technologies 
use a “probe and learn” approach [59]. “These companies developed their products by 
probing potential markets with early versions of the products, learning from the 
probes and probing again.”[[59],p.358]. “The first step in the probe and learn process 
is, in effect, to experiment-to introduce an early version of the product to a plausible 
initial market.”[[59], p.359]. The first product is an initial step in the development 
process, the learning and the subsequent steps are more important than the 
commercial results of this first product. examples of a probe-and-learn strategy are 
provided by Ge when introducing the CT-scan, Motorola when introducing mobile 
telephony and Searle when introducing NutraSweet. In contrast with the “real-time 
marketing” cases  [58] profound uncertainties about the technology existed in the 
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“probe and learn” cases [59]. Both real-time marketing and probe-and-learn strategies 
require large commitment and investments from the companies involved. The 
technology and the accompanying products that are introduced in the market should 
be central to the mission of these companies. In fact, both approaches hardly require 
any assumptions. One might claim that, because of the level of investments that is 
usually involved, the needs and the potential customer groups should be well-known. 
However, in some cases both needs and customer groups are distinguished once the 
“probe-and-learn” strategy is well underway. Sometimes lead users can be involved in 
the probe-and-learn process. Lead users experience specific needs before other users 
do, and they try to develop their own solutions [60].  

2.3.4 Overview of how to explore the market for breakthrough technologies 
We formulate eight assumptions for validly applying concept testing (these assump-
tions are in Figure 2.1). We conclude that for many developing technologies a number 
of these assumptions are not met. It is not possible to formulate in general which 
assumptions hold or do not hold when breakthrough technologies enter the market as 
each situation is different. 

When assumptions are not met, we propose four approaches: (1) adapting existing 
methods; (2) combining consumer research with market structure analysis or futures 
research; (3) using theoretic models; and (4) actually introducing products into the 
market, learning from the market reactions and adapting the product accordingly. 
These approaches require in a step-by-step fashion that fewer assumptions have to 
hold. The steps are schematically shown in Figure 2.1. First of all an important ques-
tion is whether demand-side factors or supply-side factors in the market are seen as 
most uncertain for the market potential of a breakthrough technology. If demand-side 
factors are most uncertain then consumer research is a good starting point to assess 
market potential.
–  When all assumptions are met, concept testing can be applied to find out potential 

customer groups, potential applications and preferred product forms (that incorpo-
rate the technology).

–  When only Assumptions 1–5 hold, adapted approaches of concept testing can be 
considered.

–  When only Assumptions 1–4 hold, direct approaches of need assessment are most 
appropriate, indirect approaches of need assessment are most appropriate when 
Assumptions 1–3 hold.

–  When only Assumption 1 holds, combinations of need assessment and futures 
research can be applied, or theoretical methods like imitation-based forecasts of 
consumer adoption can be applied.

Futures research has an important role in combination with market research methods. 
Opportunities to combine market research and futures research are:
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–  Market structure analysis and explorative futures research can be combined to 
indicate possible future constellations of actors on the supply and demand side of 
the market.

–  Need assessment (consumer research), trend analysis (extrapolative futures 
research) and scenario analysis (explorative futures research) can be combined to 
indicate possible usage situations in the context of which specific needs are felt.

Figure 2.1. What can be done when one or more of the assumptions for valid concept test 
results do not hold? 

assumptions  
for standard  
concept testing
1  No unexpected 

groups of pot.  
consumers.

2  Usage situations 
and behaviors  
do not change  
significantly. 

3  No new needs 
emerge that  
can not be derived.

4  Consumers can  
adequately  
articulate the  
future needs.

5  There is a  
working product  
or prototype.

6  Consumers can  
adequately under-
stand the product’s 
future impact on 
daily lives.

7  The new product 
has the same set  
of attributes as  
existing products.

8  Evaluation does not 
require a long term 
learning process.

Main  
uncertainties 
are on the 
demand side 
of the market

Adapted 
concept 
test
(1A)

or

Adapted 
concept 
test + 
need 
assess
ment 

(1C)

Market str 
analysis 
+ 
Futures 
research
2C

Consumer and market str.
analysis combined (2B)

end 
When none of the 
approaches work, 
try a probe and 
learn or real-time 
marketing approach
(3B)

Need 
assess
ment
direct
(1B)

Need 
assess
ment 
indirect
(1B)

Market str. 
analysis 
+ 
Theories of 
innovation
2C 

Need 
assess
ment + 
futures 
research

(2A)

Theoretic 
app roach 
(3A)

start
What is 
the main 
uncertainty  
to assess 
the market 
potential?

Uncertainties 
are on the 
supply or 
supply and 
demand side 
of the market

assumptions for 
standard market  
structure analysis
9  Market exists 

already, actors on 
the supply and 
demand side are  
in the market

10 Market constel-
lation evolves  
gradually (no un -
expected events).

IF sOME OF AssUMpTIONs 1-8 DO NOT hOlD TRy ThEsE 
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When supply-side factors are the most uncertain, then market structure analysis is 
most appropriate. In these cases, new assumptions have to be met (the market and 
the actors exist already and evolve gradually). If these assumptions do not hold com-
binations of market structure analysis and futures research are proposed, or theoretic 
approaches predicting market structure shifts [51]. In many cases both demand-side 
and supply-side factors may be uncertain, in which case combinations of both market 
research and market structure analysis methods will apply.  The framework in Figure 
2.1 is meant to indicate the proper approach to assess the market potential for high-
tech products during the market adaptation phase (i.e. after the first market introduc-
tion and before the large-scale production and diffusion). In this phase, the market 
developments are usually very uncertain and assumptions required for standard con-
cept testing are usually not met. We assume that market research and futures research 
are primarily used to assess the market potential of a product, i.e., a future state. 
However, the act of measuring a future state might also influence the emergence of 
this state (a self-fulfilling prophecy) for example because knowledge of this state 
results in a deliberate strategy to prevent the emergence of this state.  

 2.3.4.1  Illustration of using the framework for the case of mobile broadband video
In order to illustrate the use of the framework that is presented in Figure 2.1, we will 
discuss how the market can be explored for a breakthrough technology in telecommu-
nication that allows for real-time broadband video communication between mobile 
handheld devices. We can use Figure 2.1 to see which strategy is appropriate to 
explore the market in this case. Looking at the market situation, it is clear that this 
technological breakthrough has been achieved and that the supply side issues are not 
the limiting factor. Indeed some mobile telephony companies are already actively 
marketing this as a new service. Main uncertainties are on the demand side of the 
market. videotelephony has been launched with specific fixed video phones during 
the 1990s in a number of countries but it failed to become widely adopted. It is unclear 
whether consumers will feel differently about the possibility of video communication 
via mobile handsets; perhaps this will also fail to take off or perhaps the possibilities 
of sharing real-time video whilst on-the-move will result in widespread adoption and 
use. It would appear that at the time of writing no one really knows. So, starting with 
Assumption 8 and working down we can deduce the following:

–  Assumption 8. evaluation does not require a long term learning process.
  If a consumer (or expert) is to evaluate the new mobile video telephony, they will 

need to get used to it and try it out in various settings. For example, will callers 
look at each others’ faces or will they swap video pictures of the surroundings or 
things of interest? Will people switch between the traditional way of phoning 
(handset beside the face) and the new way of looking at the screen, or will they 
reject the traditional way? It is likely that a long term learning process is needed 
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before a potential consumer learns the best way of using it. Therefore Assumption 
8 does not appear to hold.

–  Assumption 7. The new product has the same set of attributes as existing  
products.

  Although similar to the now defunct 1990s fixed video telephony, there are a  
number of significant differences and its use needs to be combined with the other 
functionality of mobile handsets. We can say that the new attributes are clearly  
different from normal telephony.

–  Assumption 6. Consumers can understand the product’s future impact on daily 
lives.

  Telecom companies are unclear about the likely future impact of mobile video  
telephony. For example, shoppers may start sharing video pictures of clothing and 
other products with friends to get advice, people may start following the route 
others are taking, etc. Quite what the impact will be is as yet unknown.

–  Assumption 5. There is a working product or prototype.
  This assumption holds — indeed the service is already offered in a number of  

markets.
–  Assumption 4. Consumers can adequately articulate the future needs.
  This case has been developed because the technology makes it possible, rather 

than a clear “market pull”. As consumers do not know if and how they will use it, 
they are as yet unclear as to the needs it may create or fill.

– Assumption 3. No new needs emerge that cannot be derived.
  This assumption does not hold as we are rather unsure about the likely future uses 

which may result in the creation of new needs.
–  Assumption 2. usage situations and behaviours do not change significantly.
  Again this assumption does not hold as mobile video telephony may indeed result 

in people adopting wholly new behaviours, such as keeping video diaries, or mak-
ing group phone calls between two groups of people all caught on the cameras. No 
one knows as yet.

– Assumption 1. No unexpected groups of potential consumers emerge.
  We may be able to make this assumption as the mobile phone has become ubiqui-

tous in many countries and the market segments are becoming well understood.

So, we can see that only Assumptions 1 and 5 hold whereas Assumptions 2–4and 6–10 
do not hold. By looking at Figure 2.1 we can see that the appropriate course of action 
is to adopt a theoretic approach (this strategy is described in Section 3.3) or to com-
bine need assessment and futures research (Section 3.2).  
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2.4 Discussion

The special issue focuses on futures research and market research during the process 
of development and diffusion of breakthrough technologies. The special issue is 
devoted to the gap between futures research and market research, futures research is 
usually applied early on in the process (i.e., before the first market introduction) 
whereas market research is usually applied much later in the process (i.e.,after large-
scale production and diffusion). The time between the first market introduction and 
the large-scale production and diffusion varies considerably from case to case but on 
average this period comprises about a decade [61]. The gap between futures and mar-
ket research is caused by the fact that futures research can explore a future market 
when it is not visible yet, i.e., before the first market introduction. Futures research is 
often used to develop a vision of the future. Market research, however, is more extrap-
olative in nature and its application requires that many assumptions have to be met, 
most of which only hold after a product has already diffused in the market. Market 
research is often used to determine a market (introduction) strategy. Starting from the 
perspective of market researchers we close this gap in two different ways. Firstly, we 
describe adaptations in market research methods so they can be applied earlier on in 
the process of development and diffusion of breakthrough technologies. The result of 
these efforts is that futures and market research can be applied at the same time. This 
opens up the opportunity to use a multi-method approach. Secondly, we describe spe-
cific combinations of futures and market research. One of these combinations com-
prises need assessment, trend and scenario analysis. Need assessment results gath-
ered over time enable the analysis of trends. If some of these trends become uncertain, 
then scenario-analysis can be applied to explore the consequences. Another combina-
tion involves the use of market structure analysis, trend and scenario-analysis. Market 
structure analysis describes the actors on the supply and demand side of the market 
and their relevant market environment. Likely but unpredictable shifts of the trends 
in the market environment may have an important impact on the market structure. 
Scenario’s can be formulated to explore potential consequences. These two combina-
tions use output from market research as input for futures research and vice versa. 
When market research is adapted or combined with futures research it is important to 
check the validity of its results. There are various ways to do this. An external validity 
check (does what is predicted actually happen or does one of the scenarios become 
reality) is only possible after a long period. earlier on, various indicators can be used 
to assess the validity of the results. In concept tests, the understanding of the concept 
and its working can be tested by so-called diagnosis questions [43]. Moreover, various 
consistency checks can be applied. A consistent result may be wrong, an inconsistent 
result is almost invariably wrong. Consistency between needs and preferences, 
attribute evaluations and overall evaluations, can be assessed as a kind of safety 
check. Consistency can also be assessed in the course of time. If a consistent change in 
the concept evaluation is witnessed in subsequent tests, consumers may learn.  This 



49

Chapter 2   |   exploring the market for breakthrough technologies

article has focused on the combination of market research and futures research in the 
early phases of the process of development and diffusion of breakthrough technolo-
gies. In the later phases it is also possible to combine these approaches. In general 
market research is mostly applied in these later phases. However, market research is 
generally not an appropriate approach to indicate discontinuous market changes such 
as when new technologies enter the market or when events disturb the market. Both 
of these situations can be explored using futures research. We think that market 
research and futures research represent a powerful combination for understanding 
new market conditions and guiding product development and marketing, particularly 
when explorations are needed most but are most difficult to obtain.
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3 Adoption of behaviour:  
predicting success for major innovations4

3.1 Introduction

Predicting whether an innovation will be adopted in a market has always formed a 
major scientific challenge. Generations of scientists have pursued this challenge, by 
studying the subject from different disciplinary angles and for different kinds of inno-
vations. Sociologists and psychologists have tried to pinpoint the unique characteris-
tics of the first groups of consumers that adopt an innovation (the innovators and the 
early adopters). After studying these characteristics, they tried to predict the likeli-
hood that an innovation would be adopted by these types of people, leading to a criti-
cal mass of users in the market. An overview of the results of this line of research is 
provided by Robertson (1971), engel, Blackwell and Miniard (1990), Foxall and 
Goldsmith (1994) and Rogers (2003). Macro economists have studied the specific con-
ditions on the supply and the demand side of the market that foster innovation 
(Shumpeter, 1942; Galbraith, 1956; Schmookler 1967; Mansfield, 1968; kamien and 
Schwartz, 1975). Consumer researchers have focused on measuring potential consum-
ers’ reactions to, or perceptions of, product concepts and thereby estimated future 
demand for the final product (Greenhalgh, 1985; Moore, 1982; Page and Rosenbaum, 
1992). As well as these approaches, diverse methods of using expert opinions have 
been applied (Armstrong, 2001a; Rowe and Wright, 2001). For example, the delphi 
technique can lead to a consensus between a range of experts on the likely success of 
an innovation. Furthermore, several methods of data-analysis and curve-fitting have 
been applied to predict the adoption of innovations (Armstrong, 2001a). Finally, econo-
metric models have been developed to predict the sales and market shares of product 
variants (Lilien, kotler and Moerthy, 1992; Leeflang, et al., 2000; Allen and Fildes, 
2001). Although widely different in scientific approach and orientation, these studies 
have clearly indicated that there are a number of difficulties in predicting whether an 
innovation will be adopted in a market. We will focus on one of these difficulties, 
namely: how can we validly predict the adoption of major innovations which change 
the patterns of product usage. Prevailing methods of market analysis, data analysis 
and expert analysis fall short in this case.
This article introduces a new approach, based on memetics, to predict the adoption of major 
innovations. Relevant aspects of this focus will be explained and defined.

4   Based on Langley, D.J., Pals, N. and Ortt, J.R. (2005) Adoption of behaviour: predicting success for major innovations. european 
Journal of Innovation Management, 8(1), 56–78.
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3.1.1 Memetics
Memetics is a theory which proposes a mechanism for the evolution of ideas and their 
associated behaviours. Memetics postulates that ideas and their associated behav-
iours survive in a population by being copied between people. The theory describes 
the conditions under which this copying of behaviour is likely (see also “Description 
of memetics”). This article considers adoption and use of an innovation as a type of 
behaviour that can be copied. Insights from the theory of memetics are applied to 
indicate how likely certain types of people are to copy certain types of product-related 
behaviour.

3.1.2 Major innovations
Although innovation is sometimes defined, rather broadly, as a new product, service, 
process, or type of organization (Trott, 2002; Tidd, Bessant and Pavitt, 2001), this arti-
cle will focus on product innovations. various typologies have been proposed to dis-
tinguish the degree of newness of product innovations (veryzer, 1998; Garcia and 
Calantone, 2002). We will focus on major product innovations because for these inno-
vations new approaches are required to predict adoption. Major product innovations 
comprise a completely new set of attributes and form a new product category, as 
opposed to minor innovations comprising small scale alterations to existing products. 
Major innovations induce behavioural changes on behalf of the users (demand side of 
the market). As well as this, the production and marketing of new product categories 
typically requires new market actors, and thereby induces new patterns of interaction 
in the market (supply side of the market). The focus in this article will be on the 
demand side of the market since it describes an approach to predict the adoption of 
human behaviour.

3.1.3 Adoption of an innovation
The adoption of innovations in many cases just seems to refer to the act of buying an 
innovation (Tornatzky and klein, 1982). Following Tauber (1977) and Tornatzky and 
klein (1982), adoption in this article refers to buying and using a product innovation. 
Buying and using a product innovation are important since both behaviours are inex-
tricably linked and can be copied by potential consumers. 

3.1.4 Relevance of predicting the adoption of major innovations
Methods to predict the rate of adoption of major innovations have a large practical 
relevance. Major innovations have been the source of new markets and industries 
(Christensen, 1998; Olleros, 1986; Abernathy and Clark, 1985; Henderson and Clark, 
1990; Tushman and Rosenkopf, 1992). For some companies, the introduction of major 
innovations has been a keystone of their long term viability. The history of the 
American company Ratheon, for example, is intimately connected with the radar, a 
major product innovation. Similar examples of companies that are closely related with 
one or more major innovations are: Xerox (photocopying machines) and The Bell com-
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pany (e.g., the fax and the transistor). Yet, for many other companies, the introduction 
of major innovations has caused their demise (Olleros, 1986; Pech, 2003). When a high 
level of investment is combined with a high level of risk, it is clear that the ability to 
predict the adoption of major innovations is of crucial importance. 

3.1.5 Goal of the article
The goal of this article is to show that memetics is particularly useful to predict the 
adoption of major innovations. The second paragraph, “Current approaches,” 
describes why these predictions are difficult to make for major innovations. It will 
also show what types of questions have to be addressed by any new approaches. The 
third paragraph, “Description of memetics,” will introduce the scientific field of 
memetics and will show that this field offers a new perspective on the topic. The 
fourth paragraph, “Instrument development,” will describe an instrument based on 
memetics to predict the adoption of major innovations. Preliminary results of this 
method will be described. In the final two paragraphs, conclusions are stated and dis-
cussion issues are addressed.

3.2 Current approaches

Many methods are suggested to predict the adoption of innovations (Armstrong, 
2001a). Taschner (1999), in a simple categorization, distinguishes three categories of 
methods: consumer, expert, and data analysis. each category includes a range of dif-
ferent methods. expert analysis, for example, includes methods like delphi approaches 
and expert interviews. Table 3.1 describes and compares these categories. The first 
row lists some of the methods in each category. The second row summarizes the type 
of conclusions that can be expected when applying each category. The next rows 
describe the source of the data, what data are required, the assumptions and require-
ments for valid conclusions, and the kind of situations in which the category of meth-
ods cannot be applied, respectively.

Table 3.1 show that consumer analysis techniques gather data about (potential) con-
sumers and therefore focus on conclusions with regard to the demand-side of the mar-
ket. On the other hand, methods of expert and data analysis can be applied to analyse 
data from the supply and the demand side of the market. The fifth row in Table 3.1 
summarizes the assumptions and requirements for valid conclusions for each cate-
gory of methods. This row implies that the three approaches do not deliver valid 
results for major innovations. The distinction between minor and major is important 
here. A minor innovation has a combination of attributes that is similar to the 
attributes of products that are already on the market. The set of competitive products 
as well the majority of the market actors involved in production and marketing of 
these products remain essentially the same. The basic attributes and the working of 
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these products are known by most potential consumers. Although the minor innova-
tion may contain some new features that distinguish it from similar products in the 
market, its adoption will not require major behavioural changes on the behalf of its 
users. The usage situations are mostly known for these products. So, relatively valid 
consumer evaluations regarding their future adoption behaviour, or relatively valid 
expert opinions regarding the market developments are possible prior to the intro-
duction of a minor innovation in the market. Moreover, since the product category to 
which the minor innovation belongs remains essentially the same, data about the dif-
fusion of the product category can still be extrapolated.

Table 3.1
Characteristics of three categories of methods to predict the adoption of innovations

Characteristics 
of category 

Categories

Consumer analysis expert analysis Data analysis

Examples of 
techniques in 
each category

–  Consumer survey
–  Concept test
–  Conjoint measurement 
–  Focus group
–  Consumer interviews
–  Test markets
–  simulations with con-

sumers
–  Experiments

–  Delphi technique
–  Focus group
–  Electronic Group 

Discussion techniques 
–  Expert Interviews
–  Expert surveys

–  Trend extrapolation
–  Curve fitting
–  Analogy
–  Marketing models
–  Econometric models

Type of conclu-
sions possible 
on the basis of 
techniques 

–  problems of consumers 
with current products. 

–  Analysis of required 
versus actual characte-
ristics of products.

–  Description of user 
segments for a product 
category 

–  Description of potential 
consumers for a product 
category. 

–  preferences for specific 
product.

–  Actual behaviour of 
consumers in usage 
situations.

–  Effect of marketing-mix 
changes on consumers’ 
preferences. 

–  Technological develop-
ments in the industry. 

–  Comparison of price/ 
performance-ratio’s of 
alternative products.

–  Assessment of the effect 
of long term trends in 
the market on the actors 
in the market.

–  prediction of future 
demand of consumers

–  Extrapolation of long 
term trends in the indu-
stry.

–  long-term developments 
in diffusion of a product 
category.

–  Analysis of short term 
sales of product variants 
when marketing-mix of 
another product chan-
ges. Effects of these 
changes upon the entire 
market and the market 
shares of product vari-
ants of various compa-
nies.

Data source Consumer evaluations and 
opinions.

Expert evaluations and 
opinions. 

long term data about past 
(weekly) sales of existing 
products in a category.
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Characteristics 
of category 

Categories

Consumer analysis expert analysis Data analysis

Type of data 
requested from 
source

Future behaviour of con-
sumers. 

Future developments on 
the demand and supply 
side of the market. Future 
behaviour of consumers.

Data about prices, specific 
actions, type and intensity 
of distribution and com-
munication for all products 
variants in a category.

Assumptions 
and require-
ments for valid 
conclusions 
about market 
adoption

Consumers understand 
the product, its main attri-
butes, its consequences 
in use and are aware of 
alternative products. 
Consumer researchers can 
validly deduce future con-
sumer adoption behaviour 
if evaluations, attitudes 
and intentions are strongly 
related to this future adop-
tion behaviour.

Experts understand the 
market and its main actors 
on the supply and demand 
sides. Experts know the 
(future) competitive pro-
ducts. Experts understand 
how long term trends will 
impact on the industry. 
Experts understand how 
changes in market pat-
terns will affect adoption 
and usage behaviour.

The product category and 
marketing approaches for 
this category will essen-
tially remain the same. 
similar numbers and types 
of products will remain in 
the product category. 

situation in 
which techni-
ques cannot 
be applied to 
predict market 
adoption

When an innovation requi-
res significant behavioural 
changes and when consu-
mers cannot understand 
the product or its likely 
impact on their daily 
lives. This is because it 
comprises a new set of 
attributes, or when evalu-
ation requires a long term 
learning process.

When the industry chan-
ges radically, i.e., when 
new product categories 
emerge, and when usage 
patterns in the market 
change radically. 

When sales of an inno-
vation cannot be derived 
from past data of prevai-
ling products, i.e., when 
new product categories 
emerge, and when usage 
patterns in the market 
change radically.

In practice, a major innovation comprises a new combination of attributes, and 
requires considerable changes in behaviour. As a result, it is more difficult for poten-
tial consumers to infer the benefits of this product (consumers can not evaluate the 
benefits of products that they will use as part of a completely different behavioural 
pattern). That means that they have more difficulties in validly indicating whether 
this product will fulfil their needs and wants. The difficulties in consumer research for 
major innovations have been recognized by many authors (Hills, 1981; von Hippel, 
1986; Moriarty and kosnik, 1989; Ortt, 1998; Shanklin and Ryans, 1987; Taschner, 
1999; Tauber, 1974; Tauber, 1977). 

Similarly, the validity of experts’ opinions with regard to market developments 
becomes much more questionable since major innovations cause a discontinuous shift 
in relevant market actors on both the demand and the supply side of the market. 
experts tend to be prone to bias and inconsistency, both of which damage forecasting 
accuracy (Harvey, 2001; Hogarth, 1987), they tend to place too much trust in their 
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own predictions (Brenner, et al., 1996; Arkes, 2001) and they have a bad record in pre-
dicting the adoption of major innovations (Schnaars, 1989; Wheeler and Shelley, 
1987). 
Finally, data analysis is also not recommended for major innovations (Armstrong, 
2001b). A major innovation in many cases causes a new product category. The 
invention of video communication in 1930, and its subsequent development into the 
product television, created an entirely new product category, for example. Along with 
an entirely new combination of core attributes, new suppliers, new producers and 
new competitors of the product may emerge in the market, causing a shift in the 
relevant market structure. Because of this shift, past data regarding the diffusion of 
predecessors of the innovation can no longer be extrapolated to indicate the future 
adoption of such a major innovation. 

So, current approaches to predict the adoption of innovations, i.e., consumer analysis, 
expert analysis and data analysis, seem inapplicable to major innovations.

3.2.1 What type of approaches are required for major product innovations?
Several adaptations of the current research methods have been proposed to help improve 
this situation. One of these adaptations concerns the selection of experts and consumers 
on the basis of their expertise and experience. It has been shown that consumers with 
high levels of expertise and experience are more able to understand early concepts of 
major innovations (Loosschilder and Ortt, 1994). A second adaptation concerns checking 
the consistency of experts’ opinions or consumers’ evaluations. It has been shown that 
higher levels of expertise and experience are related to more consistent evaluations 
(Ortt, 1998). A third approach, based on the structuring of judgmental techniques, 
attempts to formalize the steps taken when posing questions, collecting opinions and 
analysing the responses, in order to reduce bias and inconsistency (Stewart, 2001). A 
fourth adaptation attempts to increase the validity of consumer evaluations by checking 
whether consumers actually understand the concept of the major innovation before 
they start evaluating it. More adaptations are possible in consumer, expert and data 
analysis but all of them somehow assume that adoption can be predicted either by 
human opinion about the future or by the analysis of past data.

This assumption of predictability of adoption seems highly unlikely if one looks at the 
pattern of diffusion of major innovations. Major innovations change existing markets 
and create new markets. A closer look at this market creation shows a trial-and-error 
process. even the most successful major innovations, like television, fax, telephone, 
laser, CTI scans and so on were confronted with dubious results after their first intro-
duction into the market (Lynn, et al., 1996; Ortt, 1998). During the process of creating 
a new market, we think that approaches should focus on the following issues: 
–  Create alternative product variants or designs for the major innovation.
– Distinguish alternative customer groups.
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–  Carefully match the product variants with the characteristics of the customer 
groups.

–  Select the (logical order of) segments or niches that may establish a critical mass of 
users.

especially during the erratic pattern of diffusion just after the market introduction of 
a major innovation, prevailing methods of consumer, expert and data analysis are not 
applicable. Clearly, something new is needed in this case. 

3.3 Description of memetics

Memetics is a theory which proposes a mechanism for the evolution of ideas and their 
associated behaviours and material artefacts. For example, the use of children’s’ nurs-
ery rhymes can be seen to evolve over time. each new generation of parents intro-
duces their children to the nursery rhymes from their own youth. The least popular or 
least memorable rhymes are discarded or forgotten and their place is taken by new 
rhymes. Small changes in some rhymes, for example an alteration in a couple of words 
or an adaptation of the tune, may be adopted by subsequent generations. Some nurs-
ery rhymes remain in use for hundreds of years, whilst many others fail to be adopted 
by more than one generation. Long-lived nursery rhymes often have particular mech-
anisms which aid their chances of survival. A rhyme may be sung with an easily 
remembered tune and may be accompanied by a group dance on the school play-
ground. Another may contain a message which increases the chance that parents will 
want to sing it to their children, such as an encouragement to the children that they 
go quietly to sleep. There are many other commonly used examples used to describe 
memetics, such as ideologies, languages and clothing styles. The theory took shape in 
the 1970s when Cloak (1973; 1975) proposed two forms of culture: the instructions in 
our minds he termed i culture and the material expression of these instructions 
(including behaviours) he termed m culture. The proposal was that m culture functions 
to maintain and propagate i culture within a population. It does this, according to 
Cloak, through a process of natural selection of the cultural elements most suited to 
the human environment. The evolutionary geneticist, Dawkins, coined the term 
“meme”, pronounced to rhyme with “beam”, as a unit of cultural inheritance (Dawkins, 
1976). Memes evolve in much the same way as genes. Genes are carried by biological 
organisms, and affect the physical and behavioural characteristics of those organisms. 
These characteristics determine the likelihood that each organism will survive and 
reproduce in a particular environment. And this in turn determines which genes are 
passed on to the next generation. Genes which have survived for many generations 
have proven themselves to be highly capable of getting themselves passed on in this 
way. Memetics proposes an analogous (although not identical) mechanism for memes. 
Memes, in the form of ideas, or their associated behaviours and material artefacts, are 
held by people. For example, some parents know and remember the song, “Rock-a-bye 
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baby” (the idea, or i-culture). They may sing it to their children (the behaviour). They 
may own a book with the words and music in written form (the material artefact, 
which together with the behaviour are the m-culture). The characteristics of this 
meme (how easy it is to remember, how appealing it is for parents to sing, how much 
children like to hear it, etc.) determine the likelihood that it will survive and be passed 
on to subsequent generations. Memes which are better suited to a particular environ-
mental niche (for example, rhymes with catchy tunes and pacifying lyrics) will out 
compete other memes and be expressed more often and by more people. Memes which 
have survived for many generations have proven themselves to be highly capable of 
getting themselves passed on in this way. It is important to note that memes, unlike 
genes, are not only passed on from parents to children. They can be passed on within 
a generation, such as children learning a dance from each other, and can even be 
passed from younger to older generations, such as when a teenager shows her grand-
father how to use an internet browser. This opens the possibility for memes to spread 
rapidly through an entire population in a fraction of a biological generation. In this 
way i culture can be seen as analogous to the information coded by genes and m culture 
can be compared to the biological phenotype, or physical expression of those genes 
(see Table 3.2). 

Table 3.2
Comparison of two forms of replicator: genes and memes.

repliCator physiCal form

genetics gene physical characteristics and instinctive 
behavioural characteristics of organism

memetics meme, ideas, i-culture copied behaviours, material artefacts, m-culture

Organisms reproduce, whereby their genetic material is replicated, occasionally with 
mutations giving rise to novel adaptations. During the “struggle for survival” (Darwin, 
1859) the organisms most suited to their environment will generally prosper better 
and bear more offspring. In much the same way as Rogers’ theory of the diffusion of 
innovations (Rogers, 2003), memetics takes an “idea-eye-view” of the world and pos-
tulates that behaviours and ideas compete for attention and expression by their 
human carriers and replicate themselves through imitation or copying behaviour 
(Dawkins, 1976; Blackmore, 1999). This implies that for a meme to be suitable for a 
particular group of people, it must combine well with the other memes already resi-
dent in their minds (c.f. Blackmore, 1999).

3.3.1 Memetics applied to the adoption of innovations
Memetics has the potential to provide an insight into which behaviours or ideas 
become successful. A plain, non-memetic, viewpoint may hold that the behaviours 
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most likely to become widespread will simply be those offering the most benefit to 
people. In contrast, a memetic viewpoint would propose that the behaviours which 
will be expressed the most will be those which are best suited to being copied. The 
theory proposes that for a behaviour to be successful it must achieve three things:
There must be many copies made of it (fecundity). For example, imagine a new type of 
dance which is intended for any type of situation; at parties, in the disco, etc. Such a 
dance may spread more rapidly through a population than a new dance which is only 
intended for infrequent occasions; such as weddings or royal coronations.
The copies must be quite accurate (fidelity). If the dance steps are altered too much 
each time a new person copies them, then the original dance will not survive long. On 
the other hand if the fidelity is 100%, then the dance cannot adapt, for example to 
changing social styles, and will eventually become old-fashioned and obsolete.
The copies should be long-lived (longevity). If each person that learns the new dance 
remembers it and performs it over a long period, then many others will come into 
contact with it. If the dance conforms to prevalent social attitudes, for example of 
individuality and personal expression, then it is more likely to remain a stable part of 
one’s behavioural habits. 

We believe that the behavioural component of the use of products and services could 
also be analysed in this manner. If we are to do this, we will need to assess the capac-
ity a behaviour has to get itself copied in a particular population. As such, this 
approach is different to all the existing methods for assessing the adoption of innova-
tions. existing methods make use of one of three sources: the opinions of people about 
the future behaviour of themselves; the opinions of people about the future behaviour 
of others; or they make use of data obtained from existing products. The more radical 
an innovation, the less human experience or past data can be validly applied. In these 
cases, this new approach may offer an advantage.

3.3.2 Existing research applying memetics to innovations
Despite the commercial investments made in understanding customer behaviour, for 
example through market research, usability studies and market forecasting, little 
work has been published in which the new perspective offered by memetics is applied 
to product-related behaviours. 

More than twenty years ago, developments in the field of cultural evolutionary theory 
led researchers to adapt mathematical models from population genetics and apply 
them to cultural traits (e.g. Feldman and Cavalli-Sforza, 1976). Although most traits 
studied were “vertically transmitted”, i.e. passed from parents to children, such as 
religion or the use of salt, some were “horizontally transmitted”, i.e. within peer 
groups and were unrelated to reproductive or biological fitness, such as a preference 
for a particular soft drink (Cavalli-Sforza and Feldman, 1981; Boyd and Richardson, 
1985).
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We have only been able to identify two studies since then linking memetics to products 
or innovation processes. Pech (2003) claims that management strategies can be seen 
as memes which can be copied between or within organisations. Some such memes 
may be highly stable, resisting challenge from other memes, even when this is not in 
the best interests of the company. For example, the belief that a proven and successful 
technology will remain successful may become so powerful that the threat posed by a 
new technology may be ignored.
More directly relevant to the products themselves, is the work of Marsden (2002) who 
has developed a method he calls “meme mapping.” This method appears to have much 
in common with another method, known as “laddering” (Reynolds et al., 1988). When 
applied to the brand image of a commercial product, Marsden starts with the central 
value of the product (his example is the value of healthy living). Consumers are then 
questioned in order to distil out the component values and their relative positive or 
negative connotation. In this way he produces a hierarchical analysis (the meme map) 
of the values embodied within a product brand.

3.3.3 Controversies surrounding memetics
The theory of memetics, sometimes referred to as an emerging science, is not without 
its controversies. Although this is not the place for a rigorous discussion of all the 
detailed issues surrounding memetics, if we are to propose a new method based on 
the theory then it is essential to believe that any serious reservations others have con-
cerning the theory do not undermine the relevance or validity of our method. 
Therefore, a few of the most important controversies and those most relevant to this 
paper are briefly described below. 

What exactly is a meme? An idea can be very narrow (e.g. relating to a single word) or 
very broad (e.g. an entire language). How necessary is it to have a strict definition? On 
the one side of this debate are those who believe that such a vaguely defined term is 
meaningless (e.g. Plotkin, H., 2000; Williams, B.A.O., 2002). They argue that such 
diverse things as ideas, behaviour, artefacts, mental states, information and cultur-
ally transmitted instructions cannot all be described by the single term, meme. On the 
other side of the debate are those who believe that the theory in its current state 
already offers a useful perspective and that a tight definition will come as a matter of 
course. In much the same way as the Darwinian theory of evolution through natural 
selection (the non-random selection of random mutations) had to wait for Mendel to 
show that it was particulate and for Watson and Crick to identify the specific mole-
cules involved. Some authors (e.g. Auger, 2002) believe that recent advances in neurol-
ogy already allow us to describe a meme as a neuronal state and a specific configura-
tion of neurotransmitters.
 
Rose (1998) suggests that much of the controversy has originated through carelessness 
in distinguishing between the ideas residing in minds and the physical or behavioural 
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expression of those ideas. Cloak’s definition of replicating and competing ideas 
(i culture) and that being expressed (m culture) seems clear enough to be used in our 
case. For example, the idea of sending messages to a friend using a mobile phone has 
become propagated with the help of the copyable behaviour of actually sending a text 
message. People see others sending and receiving messages and hear about text 
messaging from friends or through the media. This has been enough to stimulate 
many people to adopt the idea that text messaging is a good thing to do. 

A second controversy surrounds the explanatory power of memetics (e.g. Williams, R., 
2002). Some authors believe it to be, at best, an intriguing perspective on the world, 
unable to provide insight into why one meme becomes widespread whilst another 
dies out? Rose (1998) suggests that other theories, in particular socio-biology (the use 
of biological theories, including population genetics, to explain social phenomena 
such as altruism, kinship, etc.), are sufficient to understand human cultural evolution 
and that, therefore, memetics is unnecessary. Other authors see the application of 
“universal Darwinism” to fields other than biology as providing a rich and powerful 
insight (e.g. Dennett, 1995). The instrument we propose in this paper, based on 
memetics, goes some way in testing precisely this explanatory power.

Another issue relevant to this paper is the question regarding how we choose new 
memes to adopt. If our minds are composed of memes, who is it then who does the 
choosing (c.f. Rose, 1998)? Some (e.g. Rose, 1998; Williams, R., 2002) ask if memetics 
requires the existence of a mind which is distinct from one’s memes. Others (e.g. 
Blackmore, 1999; Lynch, 1996) suggest that we have a complex of memes of which our 
minds are composed, which is capable of providing a coherent self image and at the 
same time selecting new memes. In terms of our needs for this paper, the instrument 
which we propose includes an assumption that the personality traits of a person play 
an important role in their (conscious or sub-conscious) processes of selecting new 
memes. This will be described further in the next section. Whether those personality 
traits are formed by existing memes or in other ways (such as being genetically pro-
grammed) is then, for our current purposes, less relevant.

The following paragraph describes how the theory of memetics has been used as the 
basis for a new type of instrument for assessing the likely adoption of new behav-
iours. Specifically, behaviours relating to the use of new products or services.

3.4 Instrument development

As stated in the introduction, the very “newness” of major innovations brings the 
validity of the current approaches into question. The end-user, for instance, cannot 
say he is going to use something he cannot yet imagine. Considering this from a 
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memetics point of view, we may be able to bypass opinions about what will happen in 
the market and simply address the question of whether or not a new behaviour is 
suited to being adopted (copied) by a certain type of person. We take this “type of per-
son” to be reflected in the basic personality traits and therefore that one’s make up in 
terms of those traits will determine (consciously or subconsciously) which new ideas 
or behaviours one is likely to adopt. If we succeed in decomposing innovative con-
cepts into a number of behavioural elements (memes) it should be possible to esti-
mate the probability that a person with certain personality traits will copy these 
behavioural elements and, as a consequence, will adopt the new product. 
Based on these principles an instrument was developed which is described below. 
Basically it analyses the match between a number of product characteristics and a 
number of target group characteristics. This instrument, called SuMI (Service-user 
Matching Instrument), calculates the likelihood that a target group with certain 
characteristics will copy the behaviour associated with certain product characteristics 
(see Figure 3.1).

Match 
(probability of copying)

likelihood of adoption

Target group traits product characteristics

Figure 3.1
Basic model of the SUMI instrument. Target groups are described in terms of their personal-
ity characteristics. Products are described in terms of the behaviour related to their use.

The process of developing the instrument was started with a literature search looking 
for product characteristics that can be related to copying behaviour and also for per-
sonality traits that might influence the copying behaviour of an individual. This 
resulted in two “long lists” of characteristics. Both lists were reduced in size during a 
number of discussion sessions with experts. To determine the match between product 
characteristics and personality traits an “expert model” was developed in which for 
each characteristic – trait combination the likelihood of copying is estimated on a 
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generic level. The process was completed with the development of a software applica-
tion into which specific information about product and target group must be fed. The 
application then calculates the likelihood that a specific target group will adopt a spe-
cific new product. The phases of the development process are now described in more 
detail.

3.4.1 Product Characteristics
Several authors described sets of product characteristics which are important for the 
adoption of a product (including Tholke et al, 1997; Heylighen, 1999; Rogers, 2003). 
From these sets of characteristics the ones which possibly related to copying behav-
iour, in a positive or negative sense were selected. For instance the characteristic 
“complexity” (Rogers, 2003) is supposed to have a negative impact on the possibility 
that behaviour is copied, while “tryability” (Rogers, 2003) has a positive effect. In the 
first instance we compiled a long-list of candidate characteristics and these were then 
narrowed down by expert judgment during a process of discussions in which consen-
sus was reached concerning which of them are likely to be the most important for 
increasing the probability of copying. This resulted in a list of 26 product characteris-
tics affecting copying behaviour. As part of this process, the characteristics were clus-
tered into Dawkins’ (1976) categories: fidelity, fecundity and longevity (see “Description 
of memetics”) whereby the most successful behaviours are those that make many 
accurate and long-lived copies of themselves (Blackmore, 2000). Some characteristics 
fit into more than one cluster. The characteristic “visibility”, for instance, affects 
fecundity (more visibility leads to more copies) as well as fidelity (better visibility 
leads to better copies). Table 3.3 shows a number of examples of product characteris-
tics.

Table 3.3
Examples of product characteristics in the three categories

feCundity product combines well with existing behaviour:
The extend to which the behaviour is reinforced because it is part of (or 
complementary to) other behaviour

Inherent sociability: 
The extend to which the behaviour is social or forms part of a social event.

Etc.

fidelity Ease of use:
The extend to which the product is easy or difficult to operate

Visibility:
The extend to which the behaviour can be perceived in full detail

Etc.
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longevity stability:
The extend to which the behaviour remains constant over time

long term effect on the individual:
The long term positive effects the behaviour has for individuals (money, time, status, 
appreciation)

Etc.

3.4.2 Target group traits
The Jungian approach to personality psychology embodied by the Myers-Briggs Type 
Indicator (Myers, 1962, Hirsh and kummerow, 1990) has evolved into a new approach 
focussed on traits rather than types. The standard personality model in this trait 
theory consists of 5 personality dimensions, known as the big five (ewen, 1998; 
Norman 1963; Tupes and Christal, 1961). Many researchers agree on the basic influence 
of these dimensions, although there are a number of different labels in use, including 
a version based on the acronym, OCeAN, which stands for Openness, Conscientiousness, 
extraversion, Agreeableness, and Neuroticism (Digman, 1997). A number of similar 
approaches have been combined to produce the Abridged Big Five Dimensional 
Circumplex (Hofstee, et al., 1992; Johnson and Ostendorf, 1993). Some dispute the 
accuracy of these models which use such a broad-brush approach to something clearly 
so complex as human personality (e.g. Paunonen, 2001). However, for our purposes 
these approaches, although not perfect, do appear applicable, having stood up to 
rigorous testing over a number of decades. SuMI is based on a combination of seven 
pairs of these traits (Table 3.4).

Table 3.4
Personality traits used by SUMI and other authors

sumi Big five dimensions

(e.g. hofstee, et al., 1992)

myers-Briggs type 

indiCator (myers-Briggs, 1962)

innovative   Conservative Openness (O)

organised   spontaneous Conscientiousness (C) Judging   perceiving

introvert   extravert Extraversion (E) Introvert   Extravert

altruistic   egoistic Agreeableness (A)

Conformist   non-Conformist Neuroticism (N)

rational   emotional Thinking   Feeling

driven   stoical

sensing   Intuition
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3.4.3 Match between traits and characteristics
The match between personality traits and product characteristics is determined by 
the influence of the behaviour associated with a certain product characteristic on the 
likelihood that the person will copy that behaviour. Table 3.5 gives some examples of 
the proposed influence of product features on the chance that a person with a particu-
lar personality trait will copy the behaviour associated with that feature. For example 
the first row in the table means that if the product related behaviour is highly “distinct 
from existing behaviour”, the likelihood that an “innovative” person (who is more than 
average open to new experiences) will copy that behaviour is higher than for a person 
who is average with respect to new experiences.

Table 3.5
Examples of how the personality traits match with product characteristics to influence the 
likelihood that the behaviour will be copied

personality trait produCt 

CharaCteristiC

influenCe on 

likeli hood 

of Copying

Openness Innovative Distinctiveness high high

extraversion Extravert Inherent sociability high high

Conscientiousness spontaneous Ease of use low low

Conscientiousness Organised Visibility low high

openness Conservative stability low low

agreeableness Egoistic Effect on individual positive high

The heart of the SuMI instrument is an “expert model” in which generic estimations 
are made of all possible combinations of which Table 3.5 gives examples, i.e. the effect 
that a certain product characteristic has on the chance that an individual possessing 
certain traits will copy the behaviour associated with the product. For each of the pos-
sible combinations of characteristics and traits (26 x 14) experts5 were asked the fol-
lowing question: “What is in general the effect of characteristic x, on the chance that a 
person with trait y, will copy the behaviour associated with the use of the product”. This 
expert model is generic and can be applied to a broad range of combinations of prod-
ucts and target groups. To apply the instrument to a specific product – target group 
combination, the characteristics of both product and target group have to be assessed 
by people with sufficient knowledge of these characteristics. The characteristics are 

5  To begin with we used four experts to make the initial judgments and optimized these by using a process such that they would 
reach consensus. However, as this was a potential source of unreliability we increased the number of experts and we also added 
measures of inter-rater reliability. We found that eight experts was more than sufficient to realize a high level of reliability (see 
5.2.1).
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scored on Likert type scales. Based on these scores the expert model calculates a total 
“match score” for the product – target group combination, which is a  measure for the 
expected adoption of the product by this target group. The instrument also generates 
match scores for every individual product characteristic (See Figure 3.2).
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Figure 3.2
Example of the output generated by a SUMI analysis

Figure 3.2 can be understood best by starting with characteristic 1 (first bar). The 
match score for this characteristic is about 3, the “target group sensitivity” is 5 (dotted 
line), so the match is reasonable but not perfect. So in Figure 3.2 the dotted line 
represents the target group. It is a measure of the “sensitivity” of the target group for 
each product characteristic. The bars are the match scores for the product characteristic 
– target group combinations. The distance between the top of a bar and the target 
group sensitivity line represents the possibility for improvement of the product. This 
kind of output can be used for detailed analysis of the product – target group 
combination. It is important to focus on the product characteristics where target 
group sensitivity is high and the match is low (circled areas). These characteristics 
represent the best possibilities for improvement.

3.4.4 The process of using SUMI
The process of a SuMI analysis is illustrated using the adoption of SMS by trendy ado-
lescents.
1.  By means of a series of interviews, as much information as possible is gathered 

about the service and about the envisaged target group. The people to talk with at 
this stage are, for instance, product developers, product managers, marketing 
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directors and marketers. During these interviews the emphasis is on factual infor-
mation (e.g. the market segmentation methods which are used, target group 
descriptions, etc.). The SuMI variables are not directly mentioned at this stage. 

2.  During the next phase the researchers translate this information into the charac-
teristics and traits used by the SuMI instrument and quantify it. Typically, one or 
two variants of a product are analysed for three or four target groups. SMS gets 
high scores on, for example: visibility, reach, inherent sociability, combines with other 
behaviour and frequency. It scores low on: financial attractiveness and ease of use. A 
few traits of the target group, trendy adolescents, are: innovative, spontaneous, ego-
istic and emotional.

3.  In the next phase the product and target group scores are fed into the instrument 
and the results are calculated and analysed.

4.  The process is concluded with a workshop with stakeholders in which the results 
are presented and discussed. Discussion is specifically focussed on those product 
characteristics which are important to the target group(s) and on how to improve 
the product offering when results exhibit a poor match for those characteristics. 

3.4.5 Case study 
The following example is an illustration of applying SuMI in the telecommunications 
sector. It was in an assignment for a european mobile telecommunications operator, 
who was considering the introduction of a number of mobile services. Ten mobile 
services were analysed for their likely adoption by one broad target group, self-
employed entrepreneurs working from home or from a small office. Five of the services 
had already been launched and the operator wanted to decide which of the other five 
to introduce. The mobile telecom services were: 
– Text messaging (SMS, Short Message Service)
– SMS group
– SMS info
– voicemail
– voicemail call back
– voicemail direct
– voicemail group
– Fax mail
– Internet-connectivity via WAP
– Internet-connectivity via GPRS
During a number of workshops with marketing and product experts information 
about the target group and about the services was collected. Based upon this informa-
tion the SuMI experts determined the input scores for the product characteristics and 
the target group traits. The results were calculated and analysed. During a final work-
shop with the most important stakeholders the results were presented and discussed. 
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Table 3.6
SUMI scores for the 10 analysed services, compared to the penetration level in the 
Netherlands. Services are displayed anonymously. The target group was self-employed 
entrepreneurs working from home or from a small office.

sumi scores for the ten services market adoption By target group in the netherlands

1

9

14
17

Failure

5

16

22

23

Moderate

50

52
success

In Table 3.6 the total SuMI scores for the ten services are summarised and compared 
to the market penetration in the Netherlands where the ten services were already on 
the market. The match scores, which provide a relative indication of likely adoption, 
vary between 1 and 52. It is clear that the two highest SuMI scores match precisely 
with the two services which did in fact achieve the highest penetration. For the 
moderately successful and failed services there is also agreement between SuMI 
scores and market adoption, although the exact match is less clear. Only one service, 
which scored ‘5’ in the SuMI analysis, performed clearly better in the Dutch market 
than the SuMI score would have predicted.

3.5 Managerial applicability

The results of a SuMI analysis can be used in a number of ways:
1.  The overall match score compared to other products from previous analyses. This over-

all match score is an indication of the probability of adoption by the target group. 
Managerially it can be used to decide whether or not to launch the product

2.  A comparison of a number of variants of the same product. especially in the early 
stages of development a lot of decisions have to be made about which product vari-
ant to offer to which market segment. SuMI can assist in this decision making proc-
ess, by showing which variants show the highest potential for the chosen target 
groups.

3.  Identifying the strong points of a product for a certain target group. From the detailed 
results, like Figure 3.2, it is possible to asses the elements that are important for 
the target group and that have a high match (high bar and high target group sensi-
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tivity in Figure 3.2). This can be used, for example, in the design of marketing cam-
paigns.

4.  The aspects of a product that can be improved. From the same results the characteris-
tics that need improvement can be derived (circles in Figure 3.2). This can be used 
for changes in the design of the product, making it better suited to being adopted 
by the target group.

5.  A comparison of target groups. Finally it is possible to analyse a product for a number 
of different target groups. The results of these analyses can be used to select the 
launching target group and / or to focus the marketing of the product.

So the SuMI results can be applied in a number of ways. In some cases it can lead to a 
decision to stop the development of a product and not put it on the market. Other 
decisions can lead to changes in the product design, or to a shift of focus regarding 
the target group. The analysis can also result in recommendations for the marketing 
of a product, for example, by using the advertising message to emphasizing its strong 
points or to paint the important but weak point in a positive light. Another possible 
application is to use the instrument to choose (or prioritise) from a range of products, 
which are in competition for a limited development budget. It is important to note  
in this respect that SuMI can be applied in very early stages of the development 
process.

3.6 Discussion

Just after the introduction of a major innovation, in many cases a so-called trial-and-
error process occurs in which companies introduce different product forms in differ-
ent applications and for different target consumer groups. especially in this phase, a 
market research instrument is needed by which companies can quickly establish the 
match between alternative product forms and customer groups. Such an instrument 
is invaluable since it focuses and shortens this trial-and-error process.

This article shows that current approaches to predict the adoption of innovations, 
shortly categorized as consumer analysis, expert analysis and data analysis, seem 
inapplicable in the case of a major product innovation.

A method is needed which does not rely on (a) the opinions of people about the future 
behaviour of themselves or of others related to the adoption of major innovations, or 
(b) past data of the adoption of other products in other situations being applied to 
estimate the future adoption of major innovations.

This paper shows that memetics, a theory of how behaviour is copied and therefore 
spread throughout a population, appears to lend itself to filling this need. This is the 
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first time, as far as we can tell, that this theory has been applied to predicting the 
adoption of behaviour relating to innovations. It allows us to assess how well a cer-
tain behaviour is suited to people with certain personality traits. It does this without 
resorting to peoples’ judgements about the future and without relying on past data 
about other (product related) behaviours. 

The first attempt to validate an instrument, SuMI, based on this theory, compared 
adoption predictions for services in one country with market data from the same 
services in a different (but similar) country. The results are encouraging and suggest 
that SuMI predictions are reasonably accurate indicators of market potential. 

The initial results described in this paper are a first step in the development of a valid 
and reliable instrument for providing insight into the likely adoption of major innova-
tions. Ideally, we would already have carried out a series of longitudinal studies across 
a wide range of sectors and we would have compared the results of SuMI to the pre-
dictions made by other methods and instruments as well as to the eventual market 
data. For such a new instrument this has not yet been possible. The best validation 
method available at this point is the type of backwards prediction described in this 
paper.

Actual diffusion requires a focus on more market actors than consumers only. SuMI 
primarily predicts the acceptance of innovations by looking at the match between 
(potential) consumers and the characteristics of the innovation. However, more mar-
ket actors and more market factors have to be taken into consideration to explain 
whether an innovation will actually be introduced in the market. The acceptance, by 
10-20% of the population of people buying and using a car, of electrical vehicles, for 
example, has been consistently assessed in extensive market research projects in the 
1960s, 1980s and 1990s (Ortt, 1998). Yet, the vehicle has only marginally diffused. The 
reason for this disappointing degree of diffusion is that multiple actors involved in 
the supply of the product and the complementary services, had convincing reasons to 
practically block the introduction of the vehicle. SuMI focuses on the consumers only. 
If a company is willing and capable of introducing an innovation (e.g. infrastructures, 
service arrangements, outlets and so on are all available) only then can SuMI validly 
indicate whether this innovation will become a success.

It is important to consider when SuMI can or cannot be applied. Four issues seem wor-
thy of attention: (a) stage of development, (b) level of innovation, (c) product type and 
(d) industry sector. (a) SuMI requires input in the form of information about the pro-
posed target group and information relating to the characteristics of the product. This 
information can be gained early in the development process, long before time and 
money has been spent developing prototypes or carrying out market trials. In this 
way, SuMI can have a significant positive effect on the development of major innova-
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tions by making the trial and error process quicker, more focussed and therefore 
cheaper. (b) In the case described in this paper SuMI was applied to major innova-
tions. There is no reason to believe that SuMI would not be applicable to minor inno-
vations. However, as most existing methods for assessing the likely adoption of prod-
ucts are ideally suited to minor innovations, the added benefit of applying SuMI in 
these cases appears small. (c) For SuMI to work, something must be copied by one 
person from another. For innovations which are invisible to end users, such as cost-
efficient chemical processes in the production of materials, the use of SuMI is inappro-
priate. (d) Which sectors produce the type of innovation that can be evaluated with 
SuMI? The case described in this paper comes from the Telecom industry and it 
appears that SuMI is broadly applicable in this sector. We speculate that SuMI will 
also be applicable in the closely related industry of consumer electronics, as well as 
other sectors with a high pace of innovation which directly induces novel consumer 
behaviour, such as the financial, employment services and fast-moving consumer 
goods sectors. This is, as yet, speculation and validating case studies in a range of sec-
tors is a priority for further research.

SuMI may be of interest to researchers in the emerging field of memetics. As stated 
above, some have questioned the explanatory power of the theory and edmonds 
(2002) has gone so far as to propose three challenges to memetics if it is to prove itself 
as a theory worthy of continuing research effort: A conclusive case study, a theory for 
when it is appropriate and a simulation of the emergence of a memetic process. This 
paper may have contributed to this debate to a certain degree by offering a practical 
application of the theory coupled to encouraging early results. This explanatory 
power has additional relevance to the development of innovations, due to the reduced 
reliance on opinion and data relating to old or existing products.

Our approach is based on the assumption that for a new idea or behaviour related to a 
new product to be adopted by consumers, it must match with their personality char-
acteristics. For example, extravert people are more likely than non-extravert people to 
adopt behaviour which is inherently social. In this way we bypass the discussion 
about whether an individual is distinct from his or her memes. In whatever way our 
personalities have developed, with or without the help of our memes, we have more 
chance of adopting any new behaviour which fits well with our personalities.

This paper describes for the first time how the theory of memetics can be used to gain 
a real insight into the market adoption of major innovations as well as to focus and 
optimise product development. But it is just a start. Much further research is needed. 
In developing SuMI we have selected a range of personality traits and product charac-
teristics. In order to improve SuMI the selection, relative importance and interactions 
between these variables need to be further researched. As stated above, longitudinal 
and comparative studies need to be carried out across a range of sectors to clearly 
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assess the validity and reliability of SuMI results. Added to this, the business relevance 
of improving the process of innovation development as well as the new insights SuMI 
can provide for marketing communication and target group segmentation have yet to 
be fully qualified. The results described in this paper would suggest that further inves-
tigation of this area is justified. 

3.7 References

–  Abernathy, W. J. and Clark, k.B. (1985), “Innovation: Mapping the winds of creative 
destruction”, Research Policy, vol. 14 No. 1, pp. 3-22.

–  Allen, P.G. and Fildes, R. (2001), “econometric Forecasting”, in Armstrong, J.S. (ed.), 
Principles of Forecasting: A Handbook for Researchers and Practitioners, kluwer 
Academic Publishers, Dordrecht, pp. 303-362.

–  Arkes, H.R. (2001), “Overconfidence in Judgmental Forecasting”, in Armstrong, J.S. 
(ed.), Principles of Forecasting: A Handbook for Researchers and Practitioners, 
kluwer Academic Publishers, Dordrecht, pp. 495-515.

–  Armstrong, J. S., ed. (2001a), Principles of Forecasting: A Handbook for Researchers 
and Practitioners, kluwer Academic Publishers, Dordrecht.

–  Armstrong, J. S. (2001b), “Selecting forecasting methods”, in Armstrong, J.S. (ed.), 
Principles of Forecasting: A Handbook for Researchers and Practitioners, kluwer 
Academic Publishers, Dordrecht, pp. 365-386.

–  Auger, R. (2002), The Electric Meme: a new theory of how we think, Free Press.
–  Blackmore, S. (1999), The Meme Machine, Oxford university Press, Oxford.
–  Blackmore, S. (2000), “The power of memes”, Scientific American, vol. 283 No.4, pp. 

52-61.
–  Boyd, R. and Richerson, P. (1985), Culture and the evolutionary process, university of 

Chicago Press, Chicago.
–  Brenner, L.A., koehler, D.J., Liberman, v. and Tversky, A. (1996), “Overconfidence in 

probability and frequency judgments“, Organizational Behavior and Human Decision 
Processes, vol. 65, pp. 212-219.

–  Brown, R. (1991), “Managing the “S” Curves of Innovation”, Journal of Marketing 
Management, vol. 7 No.2, pp. 189-202.

–  Carey, J. and Moss, M.L. (1985), “The Diffusion of Telecommunication Technologies”, 
Telecommunications Policy, vol. 6, pp. 145-158.

–  Cavalli-Sforza, L. L. and Feldman, M.W. (1981), Cultural transmission and evolution: a 
quantitative approach, Princeton university Press, Princeton.

–  Christensen, C. M. (1997), The Innovator’s Dilemma: when new technologies cause 
great firms to fail, Harvard Business School Press.

–  Clark, k.B. (1985), “The interaction of design hierarchies and market concepts in 
technological evolution”, Research Policy, vol. 14, pp. 235-251.



75

Chapter 3   |   Adoption of behaviour: predicting success for major innovations

–  Cloak, F.T. (1973), “elementary self-replicating instructions and their works: toward 
a radical reconstruction of general anthropology through a general theory of natu-
ral selection”, Paper Presented at the Ninth International Congress of Anthropological 
and Ethnographical Sciences. Available http://www.thoughtcontagion.com/
cloak1973.htm

–  Cloak, F.T. (1975), “Is a cultural ethology possible?”, Human Ecology, vol. 3, pp. 161-
182.

–  Darwin, C.R. (1859), On the origin of species by means of natural selection, or the pres-
ervation of favoured races in the struggle for life, John Murray, London.

–  Dawkins, R. (1976), The selfish gene, Oxford university Press.
–  Dennett, D.C. (1995), Darwin’s dangerous idea: evolution and the meanings of life, 

Simon and Schuster, New York.
–  Digman, J.M. (1997), “Higher-order factors of the Big Five”, Journal of Personality 

and Social Psychology, vol. 73, pp. 1246-1256.
–  edmonds, B. (2002), “Three challenges for the survival of memetics”, Journal of 

Memetics - Evolutionary Models of Information Transmission, vol. 6. Available http://
jom-emit.cfpm.org/2002/vol6/edmonds_b_letter.html

–  engel, J.F., Blackwell, R.D. and Miniard, P.W. (1990), Consumer Behavior, The Dryden 
Press, Chicago.

–  ewen, R. B. (1998), Personality: A topical approach, erlbaum, Mahweh, NJ.
–  Feldman, M.W. and Cavalli-Sforza, L.L. (1976), “Cultural and biological evolutionary 

processes, selection for a trait under complex transmission”, Theoretical Population 
Biology, vol. 9, pp. 238-259.

–  Foxall, R.F. and Goldsmith, R.e. (1994), Consumer psychology for marketing, 
Routledge, London.

–  Galbraith, J.k. (1956), American Capitalism: the theory of countervailing power, 
Houghton Mifflin, Boston.

–  Garcia, R., and Calantone, R. (2002), “A critical look at technological innovation 
typology and innovativeness terminology: a literature review”, Journal of Product 
Innovation Management, vol. 19, pp. 110-132.

–  Greenhalgh, C. (1985), “Research for new product development”, Consumer Market 
Research Handbook (3rd edition), pp. 425-469.

–  Harvey, N. (2001), “Improving judgment in forecasting”, in Armstrong, J.S. (ed.), 
Principles of Forecasting: A Handbook for Researchers and Practitioners, kluwer 
Academic Publishers, Dordrecht, pp. 59-80.

–  Henderson, R. M., and Clark, k.B. (1990), “Architectural Innovation”, Administrative 
Science Quarterly, vol. 35(March), pp. 9-30.

–  Heylighen, F. (2001), “What makes a meme successful? Selection criteria for a cul-
tural evolution”, Proceedings of the 15th International Congress on Cybernetics, 
Namur.

–  Hills, G.e. (1981), “evaluating new ventures: a concept testing methodology”, 
Journal of Small Business Management, vol. 19 (October), pp. 29-41.



76

Chapter 3   |   Adoption of behaviour: predicting success for major innovations

–  Hirsh, S. and kummerow, J.M. (1990), Introduction to types in organisations, Oxford 
Psychologists Press. 

–  Hofstee, W.k.B., de Raad, B. and Goldberg, L.R. (1992), “Integration of the Big Five 
and circumplex approaches to trait structure”, Journal of Personality and Social 
Psychology, vol. 63, pp. 146-163.

–  Hogarth, R.M. (1987). Judgment and Choice, John Wiley, New York.
–  Johnson, J.A., and Ostendorf, F. (1993), “Clarification of the Five-Factor Model with 

the abridged Big Five dimensional circumplex”, Journal of Personality and Social 
Psychology, vol. 65, pp.563-576. 

–  kamien, M.I. and Schwartz, N.L. (1975), “Market structure and innovation: a sur-
vey”, Journal of Economic Literature, vol. 13 (March), pp. 1-38.

–  Leeflang, P.S.H., Wittink, D.R., Wedel, M. and Naert, P.A. (2000). Building models for 
marketing decisions. kluwer Academic Publishers, Dordrecht.

–  Lilien, G.L., kotler, P. and Moorthy, k.S. (1992), Marketing models, Prentice-Hall, 
englewood Cliffs.

–  Loosschilder, G. and Ortt, J.R. (1994), “The effect of the realism of product represen-
tations on the validity of consumer evaluations”, Success through adaptation. How 
marketing and research are adjusting to a changing world, Proceedings of the 47th 
ESOMAR Marketing Research Congress, Davos, pp. 353-377.

–  Lynch, A. (1996), Thought contagion: how belief spreads through society. Basic Books.
–  Lynn, G. S., Morone, J.G., and Paulson, A.S. (1996), “Marketing and discontinuous 

innovation: the probe and learn process”, California Management Review, vol. 38 No. 
3, pp. 8-37.

–  Mansfield, e. (1968), Industrial research and technological innovation; an econometric 
analysis, Longmans, Green and Co., London.

–  Marsden, P. (2002), “Brand positioning: meme’s the word”, Marketing Intelligence 
and Planning, vol. 20 No. 5, pp. 307-312.

–  Moore, W.L. (1982), “Concept Testing”, Journal of Business Research, vol. 10 (Fall), pp. 
279-294.

–  Moriarty, R.T. and kosnik, T.J. (1989), “High-tech marketing: concepts, continuity, 
and change”, Sloan Management Review, vol. 7, pp. 7-17.

–  Myers, I.B. (1962), Manual: The Myers-Briggs Type Indicator, Consulting Psychologists 
Press, Palo Alto, CA.

–  Norman, W.T. (1963), “Toward an adequate taxonomy of personality attributes”, 
Journal of Abnormal and Social Psychology, vol. 66, pp.574-583.

–  Olleros, F. (1986), “emerging industries and the burnout of pioneers”, Journal of 
Product Innovation Management, vol. 1, pp. 5-18.

–  Ortt, J.R. (1998), Videotelephony in the Consumer Market, Doctoral Dissertation, 
Technical university of Delft, Delft.

–  Page, A.L. and Rosenbaum, H.F. (1992), “Developing an effective concept testing 
program for consumer durables”, Journal of Product Innovation Management, vol. 9, 
pp. 267-277.



77

Chapter 3   |   Adoption of behaviour: predicting success for major innovations

–  Paunonen, S.v. (2001), “Hierarchical organization of personality and prediction of 
behaviour”, Journal of Personality and Social Psychology, vol. 74, pp. 538-556.

–  Pech, R.J. (2003),  “Memetics and innovation: profit through balanced meme man-
agement”, European Journal of Innovation Management, vol. 6 No. 2, pp. 111-117.

–  Plotkin, H. (2000), “People do more than imitate”, Scientific American. vol. 283 No. 4, 
p72, 1p, 1c.

–  Reynolds, T.J. and Gutman, J. (1988), “Laddering Theory: Method, Analysis, and 
Interpretation,” Journal of Advertising Research, vol. 28 No. 1, pp. 11 – 31.

–  Robertson, T.S. (1971), Innovative Behavior and Communication, Holt, Rinehart and 
Winston, New York.

–  Rogers, e.M. (2003), Diffusion of Innovations, (Fifth edition), The Free Press, New 
York.

–  Rose, N. (1998), “Controversies in meme theory”, Journal of Memetics - Evolutionary 
Models of Information Transmission, vol. 2. Available http://jom-emit.cfpm.org/1998/
vol2/rose_n.html

–  Rowe, G. and Wright, G. (2001), “expert opinions in forecasting: the role of the 
Delphi technique”, in Armstrong, J.S. (ed.), Principles of Forecasting: A Handbook 
for Researchers and Practitioners, kluwer Academic Publishers, Dordrecht, pp. 125-
146.

–  Sanchez, R. and Sudharshan, D. (1992), “Real-Time Market Research: Learning-by-
doing in the development of new products”, Proceedings of the International Product 
Development Management Conference on New Approaches to Development and 
Engineering, Brussel, pp. 515-530.

–  Schmookler, J. (1967), Invention and Economic Growth, Harvard university Press, 
Cambridge. 

–  Schnaars, S.P. (1989), Megamistakes: forecasting and the myth of rapid technological 
change, The Free Press, New York.

–  Shanklin, W.L. and Ryans, J.k. (1987), Essentials of Marketing High Technology, 
Lexington Books.

–  Shumpeter, J.A. (1942), Capitalism, Socialism and Democracy, Harper, New York.
–  Stewart, T.R. (2001), “Improving reliability of judgmental forecasts”, in Armstrong, 

J.S. (ed.), Principles of Forecasting: A Handbook for Researchers and Practitioners, 
kluwer Academic Publishers, Dordrecht, pp. 81-106.

–  Taschner, A. (1999), “Forecasting new telecommunication services at a “pre-devel-
opment” product stage”, in Loomis, D.G. and Taylor, L.D. (eds.), The future of the 
telecommunication industry: forecasting and demand analysis, kluwer Academic 
Publishers, Dordrecht, pp. 137-165.

–  Tauber, e.M. (1974), “How market research discourages major innovation”, Business 
Horizons, vol. 17 (June), pp. 22-26.

–  Tauber, e.M. (1977), “Forecasting Sales Prior to Test Market”, Journal of Marketing, 
vol. 41 (January), pp. 80-84.



78

Chapter 3   |   Adoption of behaviour: predicting success for major innovations

–  Tholke, J., Hultink, e.J. and Robben, H. (1997), “The Dimension of Retailers ‘New 
Product Adoption’”, 26th EMAC Conference, Warwick, pp. 20-23.

–  Tidd, J., Bessant, J., and Pavitt, k. (2001), Managing innovation; integrating techno-
logical, market and organizational change, Wiley, Chichester.

–  Tornatzky, L.G. and klein, k.J. (1982), “Innovation characteristics and innovation 
adoption-implementation: a meta-analysis of findings”, IEEE Transactions on 
Engineering Management, vol. 29 No. 1, pp. 28-45.

–  Trott, P. (2002), Innovation management and new product development, Prentice Hall, 
London.

–  Tupes, e. and Christal, R. (1961), “Recurrent Personality Factors Based on Trait 
Ratings” (ASD-TR-61-97), Aeronautical Systems Division, Personnel Laboratory, 
Lackland Air Force Base, TX.

–  Tushman, M. L., and Rosenkopf, L. (1992), “Organizational determinants of techno-
logical change. Towards a sociology of technological evolution”, Research in 
Organization Behavior, vol. 14, pp. 311-347.

–  veryzer, R.W. (1998), “key factors affecting customer evaluation of discontinuous 
new products”, Journal of Product Innovation Management, vol. 15, pp. 136-150.

–  von Hippel, e. (1986), “Lead users: a source of novel product concepts”, Management 
Science, vol. 32 (July), pp. 57-71.

–  Wheeler, D.R. and Shelley, C.J. (1987), “Toward more realistic forecasts for high-
technology products”, The Journal of Business and Industrial Marketing, vol. 3 
(Summer), pp. 55-63.

–  Williams, B.A.O., (2002), Truth and Truthfulness, Princeton university Press.
–  Williams, R., (2002), “Memetics: A new paradigm for understanding customer 

behaviour?”, Marketing Intelligence and Planning, vol. 20 No. 3, pp. 162-167. 



79

Chapter 4   |   Imitation analysis: early prediction of the market demand for major innovations

4. Imitation analysis: early prediction of the market 
demand for major innovations6

4.1 Introduction

The challenge of how to predict the market demand for an innovation prior to its 
introduction in the market, i.e. when there is little or no data available, is one of the 
main challenges facing the forecasting community (Meade and Islam, 2006). This key 
topic has been studied from different disciplinary angles. economists and econome-
trists have studied the market conditions that foster innovation and how to measure 
them (Shumpeter, 1942; Mansfield, 1968; kamien and Schwartz, 1975; Allen and Fildes, 
2001). Sociologists and psychologists have tried to pinpoint the unique characteristics 
of the innovators and thereby predict adoption (engel, Blackwell, and Miniard, 1990; 
Foxall and Goldsmith, 1994; Rogers, 2003). Consumer researchers measured the reac-
tion of potential customers to product concepts and thereby tried to estimate the 
future demand for the final product (Morwitz, Steckel and Gupta, 2007; Franke, von 
Hippel, and Schreier, 2006; Moore, 1982). Judgmental forecasters look at the ways that 
experts make decisions and try to improve the quality of their assessments (Lawrence, 
Goodwin, O’Connor, and Önkal, 2006). 

In this article a new approach to make pre-market predictions of customer demand for 
major innovations, namely “imitation analysis”, will be elaborated on with case stud-
ies. Following Tornatzky and klein (1982) adoption is defined as acquiring (i.e., buying 
or hiring) and using the innovation. An innovation can be defined as a new product, 
service, process, or type of organization (Trott, 2002; Tidd, Bessant, and Pavitt, 2001). 
This article will focus on product and service innovations. “New,” in this case, means 
new-to-the-customers rather than new-to-the-company because we focus on predict-
ing the customer behaviour. various typologies have been proposed to distinguish the 
degree of newness of product innovations (veryzer, 1998; Garcia and Calantone, 2002). 
In this article, the focus will be on major innovations because these involve particu-
larly high risks and are difficult to predict. In contrast, minor innovations are products 
that maintain or gradually shift the existing consumption patterns and are therefore 
easier to predict.

In the next section existing methods are evaluated on the basis of their ability to pre-
dict the adoption of major innovations. In the third section, theories of social imita-
tion are introduced and our ideas for using them as a means to predicting the market 

6  Based on Langley, D.J., Pals, N., Ortt, J.R. and Bijmolt, T.H.A. (2009) Imitation analysis: early prediction of the market demand for 
major innovations. european Journal of Innovation Management, 12(1), 5–24.
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demand for major innovations are described. In the fourth section, the method we 
have developed is described and in the fifth section, the way it is used in practice is 
explained. The main focus of this paper, in the sixth section, is the illustration of two 
cases for which our method has been applied. In the final section we draw conclusions 
and discuss the managerial implications of the application of our method. 

4.2 Existing methods

Many methods have been proposed to predict the adoption of innovations (Armstrong, 
2001a; Meade and Islam, 2006). Taschner (1999), distinguishes three categories of 
methods: consumer, expert, and data analysis. The ability of each of these categories 
to predict the adoption of major innovations is discussed below.

The application of consumer research methods may encounter several difficulties and 
may even reduce the likelihood that an organisation will succeed in launching major 
innovations (von Hippel, 1986; Moriarty and kosnik, 1989; Ortt, 1998; Tauber, 1974). 
The first difficulty is that major innovations initially appeal to very specific customer 
segments. When these segments have not yet been identified, consumer researchers 
tend to make use of a general sample of consumers; yet these people are very likely to 
produce a negative evaluation of the new concept. The second difficulty is that new 
behavioural patterns that result from major innovations tend to evoke consumer 
resistance, which gradually dissolves once the innovation is actually used. The rela-
tively large consumer resistance to major innovations can tend to discourage their 
development. Finally, early in the development process it is difficult for potential con-
sumers to infer the benefits of a major innovation. At this stage only rudimentary 
descriptions or prototypes, so-called early concepts, are available for consumer evalu-
ation whereas a valid evaluation requires prolonged periods of actual use in order to 
experience the effects the new product will have on one’s daily life. 

Similarly, there are difficulties experienced when applying experts’ opinions with 
regard to market developments for major innovations. The changed consumption pat-
terns that come with major innovations in many cases also changes the structure of 
consumer segments in the market. experts can not simply extrapolate the existing 
segments and their preferences to the new situation. Furthermore, experts tend to be 
prone to bias and inconsistency, both of which damage forecasting accuracy and they 
tend to place too much trust in their own predictions (Brenner, koehler, Liberman, and 
Tversky, 1996; Arkes, 2001). As a result, experts have a bad record in predicting the 
adoption of major innovations.

Finally, the third category of methods for predicting market adoption, data analysis, 
also suffers from crucial difficulties when applied to major innovations (Armstrong, 
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2001b). Because of the shift in customer behaviour, past data regarding the diffusion 
of predecessors of the innovation can no longer be extrapolated to indicate the future 
adoption of such a major innovation. Analogies with similar products in other mar-
kets (such as other countries) can be made but any differences in consumer patterns 
will reduce the quality of the forecasts. 

4.3 Market demand through social imitation

Consumer analysis methods to assess the potential of innovations often rely on 
explicit user requirements or user evaluations. However, recent research in cognitive 
and social psychology highlights the sub-conscious nature of many decisions (e.g. 
Dijksterhuis, Bos, Nordgren, and van Baaren, 2006). It may be useful, therefore, to look 
for ways of assessing the adoption of new behaviour which can take account of both 
explicit (conscious) factors and those which influence sub-conscious processes. Recent 
developments in a broad range of research fields, including cognitive neuroscience, 
developmental biology, evolutionary anthropology and economics, point to the role of 
imitation in the adoption of new behaviours. For an overview of this work see Hurley 
and Chater (2005), who conclude that “imitation remains the default social behaviour.” 
Relevant to this paper is that some authors on imitation (e.g. Dawkins, 1976; Dennett, 
1995) highlight three ways in which a behaviour can stimulate people to imitate it: (1) 
by encouraging people to try to copy the behaviour at least once (also known as the 
“fecundity” of the behaviour), (2) by enabling people to be able to copy the behaviour 
accurately (fidelity), and (3) by encouraging people to keep exhibiting the behaviour 
(longevity).

Based upon the general principles of imitation theories we propose that (1) the behav-
ioural component of the adoption and use of new products can be analysed by apply-
ing the notion of imitation, by assessing the capacity a product-related behaviour has 
to be imitated in a particular population, and (2) the market demand for major innova-
tions can be predicted by assessing the “match” between a product-related behaviour 
and a person or homogenous group of people. This match describes the extent to 
which the people are stimulated to imitate that behaviour. 

If we decompose innovative product concepts into a number of behavioural elements 
it becomes possible to estimate the probability that a person with certain personality 
traits will imitate these behavioural elements and, as a consequence, will adopt the 
new product. This new method makes it possible to assess the likelihood of new prod-
uct adoption by different market segments and to do this very early in the develop-
ment process, before any working prototype is available (Langley, Pals and Ortt, 
2005). 
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Relating imitation to the adoption of innovations is not a new phenomenon. Many 
authors have proposed that imitation plays a central role in the spread of new prod-
ucts (e.g. Tarde, 1890; Bass, 1969). However, there has as yet been no clear attempt to 
link the findings of imitation research from areas outside of innovation management 
to the concept of imitation as used in relation to the adoption and diffusion of prod-
ucts. Many models of innovation diffusion have been based on that of Bass (1969) 
without providing explanations of how that imitation process comes about. They still 
require past data to extrapolate or to match curves and as such their applicability to 
innovations may be called into question. They make the assumption that those past 
data, to a large extent, provide a description of the new situation; an assumption 
which is particularly problematic for major innovations. 

4.4 Instrument development

The instrument described here calculates the likelihood of imitation occurring when a 
type of person is confronted with the behaviour relating to the adoption and use of a 
new product, or service.

4.4.1 Product characteristics
The first step in the development of the instrument is to identify the relevant charac-
teristics of the product-related behaviour which could have an effect on imitation. 
Product characteristics were collected from innovation diffusion literature in general 
(e.g. Rogers, 2003; Calantone, Chan, and Cui, 2006), from the theory of Social Learning 
(e.g. Bandura, 1977), Social Identity Theory (e.g. Hogg and Abrams, 1988; Tajfel and 
Turner, 1986), and Memetics (e.g. Dawkins, 1976; Heylighen, 1998). If we take “com-
plexity” as an example (Rogers, 2003) it seems logical that for many types of people a 
high complexity inhibits imitation, while for other people who are focussed on other 
issues (for example, computer hobbyists searching for the newest programs) a high 
complexity may have no inhibiting effect on their adoption of the new program. The 
result of this selection is a list of 14 product characteristics potentially affecting imita-
tion behaviour (see Table 4.1).

As a basis for the instrument, we link these 14 product characteristics which can 
affect imitation behaviour to the three conditions for the successful imitation of a 
behaviour, described in the theory of Memetics: fecundity, fidelity and longevity (see 
above for an explanation of these terms). Taking “complexity” as an example again, it 
may affect fecundity, as people may not even show interest in an apparently complex 
new product, as well as fidelity, as many people may prove incapable of carrying out 
the complex behaviour. Whilst for longevity, complexity may have less of an impact.
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Table 4.1
The product characteristics which can influence the likelihood that the behaviour related to 
the use of the product will be imitated. These characteristics were used in the development 
of the instrument.

produCt 

CharaCteristiC

desCription related ConCepts from the literature

1.  Availability of 
resources

The ease of accquiring all things 
neces sary for expression of the 
behaviour.

Trialability (Rogers, 2003)

2.  Benefit for the 
group

Relative advantage to a whole 
group of people (e.g. family, club or 
neighbourhood)

Group utility (heylighen, 1998)

3.  Benefit for the 
individual

Relative advantage, either practical or 
social (e.g. social esteem)

Utility (heylighen, 1998); Relative advantage 
(Rogers, 2003); Offering important benefits, 
superior value proposition (Cooper, 2005); 
Reinforcement control (Bandura, 1977)

4.  Combination 
with other 
behaviour

The ease with which the new 
behaviour can "fit in" with existing 
behaviours.

Coherence, Conformity  (Boyd and 
Richerson, 1985; heylighen, 1998); 
Compatibility (Rogers, 2003); Conformity to 
in-group norms  
(hogg and Abrams, 1988)

5.  Distin ctive ness phenomena that are distinct, unusual  
or contrasted from existing 
behaviours.

Distinctiveness, Novelty (heylighen, 1998); 
Retention processes (Bandura, 1977); 
Intergroup differentiation  
(hogg and Abrams, 1988)

6. Ease of use The simplicity of carrying out the 
behaviour (c.f. complexity).

simplicity (heylighen, 1998); Complexity 
(Rogers, 2003); Motoric reproduction 
processes (Bandura, 1977)

7.  Financial  
attractive ness

The price of purchase, price of repeat 
use, expected and actual savings.

Economic factors (Rogers, 2003); Better 
value (Cooper, 2005)

8.  Inherent 
frequency

The degree to which the behaviour 
stimulates its host to repeatedly 
express it, e.g. by rehearsal

self-reinforcement (heylighen, 1998); 
Reinforcement control (Bandura, 1977)

9.  Intrinsic 
persuasion

The degree to which the behaviour 
urges its host to maximally spread it 
to others.

self-justification, proselytism  
(heylighen, 1998)

10.  Intrinsic 
sociability

The extent to which the behaviour is 
itself social, or forms part of a social 
situation.

Expressivity (heylighen, 1998); Attentional 
processes (Bandura, 1977); Categorisation 
(hogg and Abrams, 1988)

11.  Observa bility The extent to which the behaviour can 
be perceived.

Observability (Rogers, 2003); Attentional 
processes (Bandura, 1977)
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produCt 

CharaCteristiC

desCription related ConCepts from the literature

12. Reach The number of people who come into 
contact with the behaviour, including 
via publicity.

Authority, publicity (heylighen, 1998); 
Observability (Rogers, 2003); Referent 
informational influence (hogg and Turner, 
1987)

13.  simplicity of 
the process

The extent to which the steps 
necessary to carry out the process 
are precise and unambiguous.

simplicity (heylighen, 1998); Complexity 
(Rogers, 2003); Motoric reproduction 
processes (Bandura, 1977)

14.  stability of 
the process

phenomena that are always carried 
out in the same way.

Invariance (heylighen, 1998)

4.4.2 Market segment characteristics
Traditional market segmentation is based on either behaviour or socio-demographics 
(Wedel and kamakura, 2002). An example of a behaviour-based segmentation is when 
a telecom company divides its customers into those who have a high, medium or low 
phone bill; those who make the most calls will often be considered to be a better tar-
get group for innovations. An example of a socio-demographic segmentation is when 
a supermarket chain decides to locate a new store based on information about the 
average age, income and education level of people in a particular district. An area 
with relatively well-educated, high income families will be expected to frequent 
supermarkets with a higher value assortment. Diverting from these traditional 
approaches, we choose a psychographic segmentation as this allows us to gain an 
insight into the mechanisms of imitation as described in imitation theories. In per-
sonality psychology, the Big Five is a widely accepted personality model consisting of 
5 dimensions (Norman 1963; Tupes and Christal, 1961; Digman, 1990). Many research-
ers agree on the basic influence of these dimensions, although there are a number of 
different labels in use, including a version based on the acronym, OCeAN, which 
stands for Openness, Conscientiousness, extraversion, Agreeableness, and Neuroticism 
(John and Srivastava, 1999). A number of similar approaches have been combined to 
produce the Abridged Big Five Circumplex (Hofstee, de Raad, and Goldberg, 1992; 
Johnson and Ostendorf, 1993). The target group traits used by SuMI are based on 
dimensions from a number of these models, including the Big Five, and are shown in 
Table 4.2. 
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Table 4.2
The market segment characteristics which can influence the likelihood that the product-
related behaviour will be imitated. These characteristics are taken from the field of person-
ality psychology (see text) and were used in the development of the instrument.

personality 

CharaCteristiC

desCription sourCe

1.  Openness 
to new 
experiences

The extent to which a person is inclined to 
try new things, possibilities and theories, 
as opposed to sticking to what is practical, 
tried and tested. 

Openness, Originality, Openminded-
ness (hofstee, et al., 1992; John and 
srivastava, 1999)

2.  Conscientious-
ness

The extent to which a person operates 
carefully and systematically, as opposed to 
spontaneously or apparently chaotically.

Conscientiousness, Control, 
Constraint (hofstee, et al., 1992; 
John and srivastava, 1999)

3.  Extraversion The extent to which a person does things 
with others and gains their energy and 
motivation from the outside world, as 
opposed to being more independent and 
internally focused. 

Extraversion, Energy, Enthusiasm 
(hofstee, et al., 1992; John and 
srivastava, 1999) ; Gregariousness 
(hofstee, et al., 1992); Energy 
orientation (Myers and McCaulley, 
1985); sociability Digman, 1990)

4. Agreeableness The extent to which a person dedicates time 
and energy to provide a positive experience 
for others, as opposed to being self-centred.

Agreeableness, Altruism, Affection 
(hofstee, et al., 1992; John and 
srivastava, 1999); Understanding 
(hofstee, et al., 1992)

5. Rationality The extent to which a person uses logical 
reasoning and objective information to make 
decisions, as opposed to being emotionally 
driven.

Emotional stability (hofstee, et al., 
1992); Judging (Myers and McCaulley, 
1985)

6. Conformity The extent to which a person subscribes to 
popular attitudes and norms, as opposed to 
holding less popular standpoints.

Conformity (hogg and Abrams, 1988; 
Bikhchandani, et al., 1998)

7. Ambition The extent to which a person is driven to 
succeed and achieve ever increasing goals, 
as opposed to being stoïcal and content to 
settle with one’s current state of being.

Ambition (Digman, 1990)

4.4.3 Generic match between product characteristics and personality characteristics:
Our aim is to develop a generic model to assess the ‘match’ between product and 
consumer characteristics in order to predict the likelihood that imitation will occur. 
For the version of this model used in the case studies described below, a panel of three 
experts, chosen on the basis of their expertise and experience in both product 
development and market segmentation, was asked to make logical deductions for the 
generic match between each product characteristic and each personality 
characteristic. 
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1.  They were asked to estimate the effect, in general, of a product characteristic (i) on 
(a) the fecundity (FECi), (b) the fidelity (FIDi), and (c) the longevity (LONi) of that 
behaviour.

2.  They were asked to estimate, in general, for consumers with each personality char-
acteristic (j), the specific effect of each product characteristic (i) on (a) the fecundity 
(FECij), (b) the fidelity (FIDij) and (c) the longevity (LONij) of that behaviour.

estimations were given on a 5-point Likert-type scale (strong positive effect; positive 
effect; no effect; inhibiting effect; strong inhibiting effect). The scores were collated 
and through discussions a consensus was reached. These consensus scores form the 
generic expert model which is used to assess the likelihood of imitation occurring for 
specific product - market segment combinations (see below). In our notation we use 
upper-case letters for generic variables and lower-case letters for variables relating to 
a specific product-market combination. As an example of a generic match, the effect of 
the product characteristic, ‘distinctiveness’, was estimated to have a positive effect 
on fecundity, in general (FECdistinct = 0.75, on a 5-point scale between 0 and 1), whilst 
having a strong positive effect on fecundity for people with a high degree of ‘open-
ness to new experiences’ (FECdistinct open = 1.0).

4.5 Instrument use

To apply the instrument to a specific product-market combination the following 
process is carried out7. First, each product characteristic (feci, fidi, loni) of the new 
product is scored on a 5-point Likert-type scale, by interviewing people with sufficient 
know ledge of the product. Secondly, for a particular market segment, each personality 
characteristic (perj) is scored on a 4-point Likert-type scale, by interviewing people 
with sufficient knowledge of the market and intended target groups. A 4-point scale is 
used in this case to avoid neutral segments. Thirdly, the expert model is used to 
calculate the effect on imitation for each product characteristic – market segment 
characteristic match (imitij), as follows:

imitij = (FECij × feci × perj) + (FIDij × fidi × perj) + (LONij × loni × perj) (1)

As an example, for a specific new product, the product characteristic, ‘distinctive-
ness’, was estimated to be high for fecundity (fecdistinct = 0.75, on a 5-point scale 
between 0 and 1), whilst a specific homogeneous market segment was estimated to 
have a low ‘openness to new experiences’ (peropen = 0.33, on a 4-point scale between 0 
and 1). Assuming zero effect for fidelity and longevity, the effect on imitation of the 

7  As we use a different procedure than the standard methods for market analysis, the interested reader may find it useful to refer to 
the clarification starting on page 18.
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combination ‘distinctiveness – openness to new experiences’ (imitdistinct open) is (1 x 0.75 
x 0.33) + 0 + 0 = 0.258.

The total effect on imitation of each product characteristic (imiti) is a summation of 
the generic effect it has on imitation (FECi, FIDi and LONi) and the specific effect it has 
in combination with each market segment characteristic (imitij):

(2)

and the total effect on imitation of the complete product-market combination9 (imit) 
is calculated as:

 (3)

White space: 
Weakness / 
focus for 
improvement

Line: The maximum 
potential in�uence 
each product 
characteristic can 
have on the market 
segment

Fecundity Fidelity 
Longevity

Bar: The match 
between the 
product and the 
market segment

Figure 4.1. Example of the output generated by SUMI. 
Note: On the horizontal axis are the product characteristics. On the vertical axis are the SuMI match scores (imiti), indicating the relative 
contribution of each product characteristic to the overall likelihood that a specific market segment will adopt a new product-related 
behaviour.

8  FeCdistinct open is the generic match between the product characteristic, ‘distinctiveness’, and the market segment characteristic, 
‘openness to new experiences’. This has the value 1.0 as previously determined. For this specific product-market combination,  
fecdistinct was given the value 0.75, and peropen was given the value 0.33. For clarity in this example, we assume that ‘distinctive-
ness’ has no effect on either fidelity and longevity, so that fiddistinct and londistinct have both been given the value 0.0

9  There is as yet no specific weighting factor per product characteristic built in to the model, apart from the fact that some product 
characteristics have an effect on more than one of fecundity, fidelity and longevity.
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Figure 4.1 is an example of the graphical results for every individual product charac-
teristic. On the horizontal axis are the 14 product characteristics divided into the 
three phases of imitation: fecundity, fidelity and longevity. On the vertical axis are the 
match scores generated by the SuMI instrument. The dotted line is a measure of the 
“sensitivity” of the target group for each product characteristic. This is generated by 
identifying the optimum scores on the product side and is fixed for a particular target 
group. The bars are the match scores for each product characteristic – target group 
combination (imiti). The distance between the top of a bar and the target group sensi-
tivity line indicates that improvements to the product for that product characteristic 
will have a positive effect on the likely adoption of that product by the target group in 
question. The kind of output in Figure 4.1 can be used for detailed analysis. The prod-
uct characteristics where target group sensitivity is high and the match is low (circled 
areas) represent the best possibilities for improvement.

The process of a SuMI analysis consists of four steps, taking as a starting point the 
generic model described above:
1.  The process starts with a series of interviews during which as much information as 

possible is gathered about the new product and about the envisaged target 
group(s). People to talk with during this stage are product developers, product 
managers, marketing directors, marketers, etc. The emphasis is on factual informa-
tion and the people interviewed are not asked to provide specific scores for the 
analysis, due to the possibility of bias.  

2.  During the next phase this information is translated into the input variables used 
by the SuMI instrument and quantified. In most cases a number of variants of a 
product are analysed for a range of target groups. 

3.  In the next phase of the analysis the SuMI instrument is used to calculate the match 
results (see above). Results are calculated for the total effect on imitation (imit), the 
effect on imitation of each product characteristic (imiti) and the effect on imitation 
for each product characteristic – market segment characteristic match (imitij).

4.  The process is concluded with a workshop with stakeholders, during which the 
results are presented and discussed. Discussion may be focused on:

 –  Identifying the market segments with the highest potential for imitation.
 –  Focusing the marketing communication on specific issues important for each 

segment, e.g. based on the product characteristics with the biggest effect on 
imitation (highest scoring imiti).

 –  Improving the product design, e.g. by highlighting the characteristics with the 
most room for improving the imitation potential (product characteristics with 
the biggest difference between the calculated imiti and its highest possible 
score)
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 –  Modelling the market demand, i.e. the overall chance of imitation occurring (e.g. 
by calculating the overall effect on imitation, imit, for a range of market 
segments)10.

Two case studies in which the SuMI instrument was recently applied are now pre-
sented. In the first case study, the focus is placed on the marketing issues such as 
identifying the best market segments and determining the best issues for the market-
ing communication. In the second case study, the focus is on product design and the 
effect of innovative functionality on the market demand.

4.6 Case studies

4.6.1 Case 1: Broadcast TV on a mobile phone
Relevant market situation:
There are currently a number of techniques being employed in the Netherlands to 
enable video images to be seen on portable devices (uMTS video streaming, iPod video, 
portable DvD players, DvD on a laptop, etc.), but the possibility of watching broadcast 
Tv on a mobile phone, the so-called DvB-H (Digital video Broadcast for handheld 
devices), is a new addition with some important differences. DvB-H was due for 
release around nine months after our analysis was carried out.

Specifics of the new product:
The broadcast Tv service enabled by DvB-H is due to become one of the functionalities 
of a new type of mobile phone. Through a simple menu the customer will have access 
to a number of Tv and radio channels. The service which we analysed includes 10 Tv 
channels (6 basic and 4 optional) and 2 radio channels providing a mix of news, sport 
and entertainment. 

Description of the new product-related behaviour:
The new behaviour to be carried out by users of the new service is as follows:
–  Acquiring the service: The customer goes to a shop and buys a handset with the 

‘Mobile Tv’ service included.
–  Implementing the service: The customer repeatedly downloads (or updates) the most 

up-to-date Tv-guide onto the mobile phone, chooses a channel and watches Tv.

Behaviours with which the new behaviour would have to compete are watching vid-
eos in one of the earlier mentioned ways (uMTS video streaming, iPod video, Portable 

10  As this article focuses on case studies we do not at this point pay explicit attention to the predictive validity of the method. For a 
discussion of this topic and an analysis of a broader range of cases in which we compare the predictive validity of our approach to 
other, generally applied approaches, the interested reader is refered to chapter 6.2.2.
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DvD players, DvD on a laptop, etc.), watching Tv at a fixed location or enjoying other 
sorts of entertainment on the move (reading a newspaper or book, looking out of the 
train window, etc.).

Specifics of target group:
For this analysis we used a segmentation on the basis of four studies between 1997 
and 2001 in the Netherlands (Dekker, Lampert, and Spangenberg, 2003). They plot tar-
get groups based on two axes: socio-economic status (low – high) and categories of 
values (traditional – modern – post-modern). In this way we can distinguish between 
six different target groups.

Our client’s question:
For this study the client, who intended to develop and launch the service described 
above, had two specific questions: 
1.  which of the market segments shows the highest potential for the new service?
2.  what should the focus be for marketing communication? In other words, are there 

special features of the service that can have a positive effect on the target group 
that can be emphasised in the marketing campaign?

Due to the innovative nature of the product, traditional methods of forecasting mar-
ket demand were deemed insufficient. The marketing experts were unsure as to which 
segments to aim at or which message to promote. Consumers could not be relied upon 
to accurately estimate their likely future usage patterns or to say which elements of 
the new product may encourage or hinder their future needs, wants or desires in rela-
tion to the innovation.

Method:
For the standard SuMI process we refer to the description that has been presented in 
earlier in this paper. For the gathering of the relevant data we interviewed four people 
from the product development and the marketing department of the company in 
question. These people were also present during the final workshop together with the 
manager who gave the assignment.

Results pertaining to the client’s question:
very much can be said about the results of this analysis. For the purposes of this paper 
we restrict ourselves to the aspects relating to market segments and the marketing 
communication. Figures 4.2 and 4.3 represent the SuMI scores of the highest and the 
lowest scoring target group respectively. As already explained in Figure 4.1, the high-
est bars (imiti) represent the best matches between product and target group. The 
largest white areas between bars and line represent the relative weaknesses or possi-
bilities to improve the product. The results for the other four target groups lie between 
these two extremes. The overall SuMI match scores (imit, i.e. all bars added together) 
range between 27.75 and 53.25 for the six different target groups. According to a 



91

Chapter 4   |   Imitation analysis: early prediction of the market demand for major innovations

benchmark of earlier analyses, SuMI match scores (imit) of 40 or higher denote suc-
cessful product-market combinations. The market segment “high socio-economic sta-
tus / modern values” will be most likely to adopt the new service. All three groups 
with a “low socio-economic status” have a relatively low SuMI match score, as does 
the segment labelled “high socio-economic status / post-modern values.” This indi-
cates a lower likelihood that these segments will imitate this behaviour and we take 
this to mean that there will be a lower demand for the new service from these seg-
ments. This represents an answer to the first of the client’s questions, to identify 
which of the market segments have the highest potential for this new service. This 
helps the product developers and marketers to understand who the target group can 
be, what type of people they are and therefore it helps in choices like the type of 
mobile devices to promote, the type of offers to make, etc.
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Figure 4.2. SUMI match scores (imiti) for mobile television (DVB-H) for the market segment 
“high socio-economic status / modern values”.
Note: The solid circles indicate the main strengths of the product in this target group, the dotted circles indicate the weaknesses, or 
rather the things that can be improved to make the match better (see text). The total of the match scores (imit = 53.25) is an indication 
for a high level of adoption in this target group.
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Figure 4.3. SUMI match scores (imiti) for mobile television (DVB-H) for the market segment 
“low socio-economic status / traditional values”.
Note: There are no real strengths of the product for this target group, the dotted circles indicate the weaknesses, or rather the things 
that can be improved to make the match better. The total of the match scores (imit = 27.75) is an indication for a low level of adoption in 
this target group.

From the detailed results for the highest scoring market segment it is possible to see 
which product characteristics have contributed the most to their high chances of 
copying the new behaviour (i.e. the product characteristics with the tallest bars in 
Figure 4.2). The strong points of the service, according to the SuMI analysis, are:
1.  Benefit for the individual
  Both social and non-social benefits add to high demand. The new service meets 

existing user needs in a new and efficient way. In the short term, having Tv on the 
mobile phone may give this segment social status within their peer group.

2.  Distinctiveness
  When people would use the new service what they do is very different from other 

things people do on current mobile phones or from other forms of watching Tv or 
video. The behaviour is eye-catching, especially the fact that most devices have to 
be turned by 90 degrees to meet the standard screen size ratio of the Tv image. 

3.  Combination with other behaviour
  using the new service combines well with many existing behaviours. It can be 

used at many different times and locations, whilst doing different things. Besides 
that, other functionalities are available on the same device (phone, SMS, calendar, 
camera, etc.). A question mark on this point is the effect that the added demand for 
battery power may have on the standard use of the mobile phone.



93

Chapter 4   |   Imitation analysis: early prediction of the market demand for major innovations

4. Reach
  When the new service would be used, a relatively high number of people would be 

confronted with the new behaviour. This is because the usage situations will be 
typically public places; once you are at home, the normal Tv will remain domi-
nant. 

5. Simplicity of the process
  The use of the new service is like normal Tv – turn it on, choose a channel and 

watch.

We advised our client to target the “high / modern” market segment and to emphasize 
the strong points mentioned above in the marketing campaign. In particular we see 
the 90 degree turn of the mobile device as a highly specific and visible element of 
watching mobile Tv which, if used in mass advertising, could accelerate its market 
adoption. We also advised some changes in the design based on the weaknesses, but 
due to space restrictions they are not described here. It is interesting to note that 
these results were obtained without a working prototype, very early in the develop-
ment cycle. 

4.6.2 Case 2: A mobile friend-network service
In this second case, SuMI is applied to forecast the market demand for another inno-
vation with the emphasis this time being on insights into how the product design 
affects market demand, instead of the marketing focus of the first case study.

Relevant market situation:
Friend-network internet sites offer users the possibility to be in contact with their 
friends and acquaintances and also to get in contact with other people. users enter 
their name and can enter more information about themselves, such as the type of 
relationship they are in, their home town, phone number, interests and hobbies, etc. 
They also specify which other users of the service they know. A user can specify if per-
sonal information is accessible to their friends, the friends of their friends, or every-
one. Friends can look at the information, pictures, etc. and send messages to each 
other. Other possibilities include joining in interest groups, placing job offers and dat-
ing. These sites are becoming increasingly popular; in the Netherlands the main 
friend-network internet sites (Schoolbank.nl, Cu2.nl, Hyves.nl, web-log.nl, erolog.nl) 
claim to have millions of users. This is intriguing considering the fact that, for the 
users to benefit, they have to publish a good deal of personal information about them-
selves. We may have expected there to be resistance to publishing this information 
due to the perceived danger of its misuse or the effect on privacy. As yet the main 
friend-network internet sites are intended for use from the PC such that information 
is laid out for a big screen. However, there are related websites which are migrating to 
mobile use. examples are Flickr mobile (http://www.flickr.com/mob/) and Blogger 
(http://www.blogger.com/). Other websites involve the use of presence information as 
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an integral part of their functionality, e.g. MSN (http://messenger.msn.com/) with 
which users can see if their contacts are online via a fixed line, online via a mobile or 
offline. From all these examples we can see that although various elements of the new 
service are available, the new service itself will offer a unique combination of func-
tionality. The combination of an existing friend-network with mobile use and pres-
ence information can be classified as being an innovation.

Specifics of the new product:
The new service which has been analysed had not been built at the time of the analy-
sis and no prototype was available. For the purposes of the analysis we had only a 
description of what was intended to be produced, which is summarised below. 

An existing mobile friend-network service will be expanded to include (1) moblogs 
and (2) presence information. Moblog functionality offers the user the chance to input 
information to their personal profile from their mobile phone. This may be short text 
messages, photos or video clips. This offers the users the chance to keep their per-
sonal information up-to-date and to show their friends, for example, where they are, 
what they are doing and the interesting things they see. They will also be able to use 
their mobile phone to view friends’ information and read messages that others post 
on their personal site. This will allow for more real-time communication as a part of 
the friend-network internet service. For mobile phones, the layout will be adapted in 
order to make the viewing on a very small screen possible. In particular, graphical ele-
ments and photos will be shown in miniature. The presence information is a part of 
the personal information about a user and it shows whether they are logged into the 
friend-network site, and if so, if that is via a PC or a mobile phone.

Description of the new product-related behaviour:
Any customer with an internet-enabled mobile phone can make use of the new service. 
The new behaviour which users will carry out is as follows:
–  They enter the appropriate website address on the mobile phone and view content 

on the friend network site.
–  There is an option to install an application on the mobile phone to make content 

uploading more simple. The user selects the appropriate make and model of mobile 
phone on the website and an SMS is sent to the user, who follows a link to install 
the application. When that friend-network application is running on the mobile 
phone, text messages, photos and videos made on the mobile phone can be sent to 
the friend-network server via a single click.

–  Current users of the friend-network service will see new mobile communication 
options appear on the web pages which they view on a PC: voice, chat, SMS and 
video telephony as well as presence information.
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Our client’s question:
The question which the analysis was intended to answer can be summarised as fol-
lows: Which elements of the basic design of the concept need to be improved, so as to 
optimise market potential?
Again in this case, the traditional forecasting methods were considered to offer insuf-
ficient insight. extrapolating the success of the PC-based friend-network service to 
the new mobile situation was judged to be unreliable and there are no other similar 
services which have combined usage on both PC and mobile phone in the way that is 
hoped for this innovation.

Method:
The standard SuMI process was followed (see above).

Results pertaining to the client’s question:
The results obtained from the SuMI analysis were related to a set of different groups 
of consumers (market segments). Due to the up-to-date nature of the case in question 
and confidentiality agreements with the company concerned, we are unable to divulge 
the specific results pertaining to each market segment. However, we are able to dis-
cuss the results for two of the market segments which showed the highest match 
with the new service.

To answer the client’s question, we can look at the areas for improvement where the 
most advantage can be gained (see Figure 4.1, these are the characteristics with the 
biggest gap under the line):
1. Benefit for the individual
  The SuMI match score (imiti) for this product characteristic was 6.00 for the high-

est scoring market segment and 6.75 for the second highest, whilst the optimum 
scores were 18.00 and 24.00 respectively. Our interpretation is that this service is 
inherently about rich communication with your friends – more often, better qual-
ity, any place. However, according to the analysis, in order to maintain market 
interest in the longer term, people will need added benefit besides these social 
aspects. More non-social benefit for the individual is needed. This could be things 
like the use of the service as a top quality information source (e.g. via blogs), as an 
image database, etc.

2. Ease of use
  The SuMI match score (imiti) for this product characteristic was -3.2511 for the 

highest scoring market segment and -0.50 for the second highest, whilst the opti-
mum scores were 8.00 and 7.00 respectively. Our interpretation is that like many 
services which add advanced communication functions, the complexity increases. 

11  Negative match scores appear to indicate that this characteristic may cause the users to actively resist adopting the product.
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Not only for this new service, but for many applications, a high priority should be 
given to solving the inherent mobile input/output problem. The application which 
is described above (see: “Description of the new product-related behaviour”) to 
enable simple uploading of content is a good step in this direction but, according to 
the SuMI analysis, as yet insufficient.

3. Observability 
  The SuMI match score (imiti) for this product characteristic was 0.63 for the high-

est scoring market segment and 2.50 for the second highest, whilst the optimum 
scores were 10.00 and 9.00 respectively. Our interpretation is that the main prob-
lem is that people can’t see what you’re doing. Although non-users may see others 
making use of the mobile friend-network, it will not be immediately apparent that 
the behaviour is related to this mobile friend-network. Solving this issue does not 
appear to be trivial.

4.7 Conclusions and discussion

The SuMI instrument carries out a form of imitation analysis, developed to fill an 
important gap in available methodology for forecasting the market demand for major 
innovations. The two case studies presented show that not only does this new instru-
ment provide a prediction of the uptake of new services but that useful information 
can also be provided about which market segments show the highest potential, which 
issues the marketing communication should focus on and how the product design can 
be improved. 

Of course, like any method of predicting the future, the SuMI results will not be 100% 
accurate. A relevant question is how the quality of imitation-analysis results in gen-
eral and SuMI results in particular relate to that of other methods. A case study 
approach, as adopted in this paper, is not suited to answering this question in a statis-
tically meaningful way. However, we can say that for the types of innovative new 
services described, the existing methods of predicting market uptake suffer from seri-
ous problems due to their implicit assumption that the use of the new services will be 
strongly related to the use of existing services. SuMI is an attempt to take a different 
approach and will undoubtedly suffer from its own inadequacies. We believe that by 
combining imitation analysis with existing methods of forecasting the adoption of 
innovations, organisations will gain the fullest picture as early as possible on which 
to base their innovation decisions.

The imitation theories presented in this paper are just part of an increasing body of 
work looking at the role of imitation in our lives. Due to the diverse origins of much of 
this research and the fact that many developments in the area are quite new, the level 
of awareness of these developments in the field of forecasting is low. This, despite the 
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fact that many forecasters use Bass-related models which generate coefficient of imi-
tation values (q). For a recent attempt to develop a clearer understanding of the link 
between q and product adoption, see van den Bulte and Stremersch (2004).

The usefulness of the imitation analysis approach embodied by SuMI is increased 
because there is not simply a total forecast generated, but it is possible to deduce 
which issues have played the biggest role or could yet play a bigger role. The signifi-
cance of this is highlighted in the two case studies in which questions relating to 
marketing communication and product design could also be answered along with the 
main question: what will be the market demand for the new product?

The two cases indeed highlight the typical way that forecasting methods are applied 
in practice; i.e. to aid innovation managers with their decisions. However, it can be 
interesting to consider alternative uses of the application of imitation analysis. For 
example, one possible approach could be to create imitation-disruption mechanisms, 
so as to reduce the potential of competing products. Another idea is to attempt to 
increase the awareness of consumers of their own sheep-like behaviour and to encour-
age them along the lines embodied by the trend referred to as ‘mass-individualisa-
tion’.

Further research in the area of imitation analysis is clearly required. Areas to consider 
include quantising the imitation effect of new services, validating the results of 
imitation analysis with other forecasting methods and building a set of longitudinal 
studies to track the diffusion of innovations from an imitation perspective. Another 
potentially fruitful avenue is to link our imitation analysis approach to calculations of 
the coefficient of imitation (q) in other models. This could allow such models to be 
applied even when existing data is scarce and curve-fitting is not possible. Added to 
this, it would allow for more meaningful adjustments of the values in the model. For 
example when a higher value of q is needed, an imitation analysis approach could 
provide a basis for understanding how that increase can be achieved. 
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5. Determinants of Social Contagion  
during New Product Adoption12

5.1 Introduction

One of the main challenges for product innovation managers and researchers over the 
last decades has been to develop a better understanding of the mechanisms of new 
product adoption by consumers (Guo, 2008; Rogers, 2003). Since the 1960s, versions of 
Bass’ (1969) model capture the internal market influence, or imitation between con-
sumers. ever more sophisticated models highlight the importance of this concept 
explaining consumer adoption and thereby the success of new products. A growing 
body of empirical research in the fields of Marketing and Innovation Management is 
indeed showing that social contagion plays an important role in the diffusion of new 
products, such as recent studies by  Bell and Song (2007) and Manchanda, Xie and 
Youn (2008). However, there remains a paucity of studies identifying antecedents to 
social contagion. 

We define social contagion in this context as the process by which consumers influ-
ence each other to evaluate, adopt and use a product. Social contagion can work 
through explicit recommendations or word of mouth, implicit social norms such as 
what a person feels is expected of him, or by visible behavior such as seeing others 
using a product. In this paper we use the term “product-related behavior” to mean the 
behavior that an existing customer exhibits when using a product. Social contagion 
can stimulate potential buyers who see this behavior to want to express it too, or 
existing users to exhibit the behavior more frequently. The effect of social contagion 
has been shown to work in a variety of ways, for example via personal social networks 
(Burt, 1987a) or through geographical proximity (e.g., Manchanda, Xie and Youn, 
2008). Adoption patterns of consumer durables in different countries have also been 
shown to be consistent with a social contagion explanation when dimensions of 
national culture are taken into account (van den Bulte and Stremersch, 2004). each of 
these routes for the effect of social contagion on market demand appears to make a 
basic assumption that social contagion is caused by the characteristics of consumers; 
who they interact with or who they live near to and thus are most likely to come into 
contact with. However, the role that the product has in stimulating social contagion is 
conspicuously absent in this research. Clearly, some products or product variants 
stimulate the process of social contagion more than others and it is therefore impor-

12  Based on Langley, D.J., Bijmolt, T.H.A., Ortt, J.R. and Pals, N. (2009) Determinants of Social Contagion. Working paper.
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tant to include both the product attributes and the consumer characteristics when 
examining antecedents and effects of social contagion. 

The contribution of this paper to the extant literature is three-fold. Firstly, we are the 
first to carry out an empirical investigation into the determinants of social contagion, 
from both product attributes and consumer characteristics. Our approach is to apply a 
three-part model of social contagion, taken from evolutionary biology, and to assess 
the relative strength of a product with respect to the product-related determinants by 
means of expert judgment. The same is done assessing the relative strength of the 
relevant consumer segments on the consumer-related determinants. The expert scores 
are then included in a structural equation model linking them via the concept of social 
contagion with behavioral data regarding the sales and usage of the products by the 
consumer segments. By relating the expert judgments to actual market demand in 
this way, our second contribution is that we are able to examine the predictive power 
of this new approach for estimating new product success. Thirdly, we are able to 
assess the relative strength of these determinants’ effects on social contagion and 
market demand. An important finding is that the product attributes have a far stronger 
effect than the consumer attributes do. In particular, we find the strongest effect from 
product attributes which stimulate people to begin using that product as opposed to 
other attributes such as those encouraging people to carry out the product-related 
behavior accurately or to keep on using the product over an extended period of time. 
Besides these contributions, we are able to assess the strength of the relationship 
between social contagion and market demand. In line with past research, our results 
show that social contagion has a moderate, positive effect on market demand. The 
results of this paper may be of help to product developers, by providing advice as to 
how to stimulate the social contagion process of new products. This can benefit firms, 
particularly prior to market launch, by helping them to choose between various prod-
ucts in the development pipe-line as well as by focusing product development activi-
ties to improve a new product’s social contagion properties.

In the remainder of this paper we introduce our conceptual model and describe the 
determinants of social contagion which have been taken from work within innovation 
management and related fields. In the method section we describe the behavioral data 
we collected for the market demand for 124 product-segment combinations and the 
questionnaires to measure product and consumer attributes. Our analysis is described 
followed by the results showing the performance of our model in two separate indus-
tries. The paper concludes with a discussion of theoretical contributions and manage-
ment implications.

5.1.1 Conceptual model
Recent developments in a wide range of areas, from cognitive neuroscience to social 
psychology, are highlighting the role that social contagion plays in the adoption of 



103

Chapter 5   |   Determinants of Social Contagion during New Product Adoption

new behavior (for a broad-based overview, see Hurley and Chater, 2005). When a per-
son comes into contact with a new behavior, such as the use of a new product, he or 
she becomes aware of the behavior and evaluates its attractiveness or suitability for 
themselves. At some point, perhaps after having seen the new behavior on a number 
of occasions and having made a positive evaluation, he or she may decide to try it 
themselves. In the context of the adoption of new products, this relates to the con-
cepts of awareness and product evaluation (Berger and Fitzsimons, 2008; Dahl and 
Hoeffler, 2004; Manning et al., 1995; Meyers-Levy and Tybout, 1989). Following this 
first step, the person is then faced with new challenges in relation to actually being 
able to carry out the new behavior in the right way in order to achieve a positive expe-
rience. Again, for product-related behaviors, this relates to simplicity in buying, 
installing, configuring, etc., as well as the usability of the new product (Shackel, 1986). 
Once these steps have been successfully negotiated, the question shifts again as to 
whether the person will keep on expressing the behavior over a long period of time. In 
terms of product usage, this relates to concepts such as loyalty and a long-term proc-
ess of re-evaluation that the product is still of benefit (Bone, 1995; Dick and Basu, 
1994).

The process of new product adoption and usage as just described is based on a model 
of social contagion introduced in the field of evolutionary biology by Dawkins (1976, 
Chapter 11). In this model, the process of social contagion is conceptualized as con-
sisting of three components, namely: fecundity, fidelity, and longevity. The first com-
ponent is that people are stimulated to begin to express a new behavior such that it is 
copied many times. This can be termed fecundity, which in the field of biology refers to 
the capacity to produce many offspring. In context of new product adoption, fecun-
dity refers to the capacity a product-consumer combination has of stimulating other 
consumers to imitate the behavior. The second component is that consumers are able 
to carry out the product-related behavior. This is termed fidelity, referring to the accu-
racy with which one person copies another. If fidelity is too low, then once a few con-
sumers have copied each other, the resulting behavior is no longer recognizable as 
that which started and the original behavior dies out. The third social contagion com-
ponent is that people are stimulated to keep on using a product over a long period of 
time. This is termed longevity and refers to the ability of a product-related behavior to 
be long-lived.

In the context of a competitive market with various product-segment combinations 
striving for market share, those products which succeed in achieving a relatively  
high level of fecundity, fidelity and longevity will inevitably out-compete their rivals. 
A relatively low fecundity will mean diffusion of the product does not take-off, such as 
happens if the majority of the consumers do not follow the innovators and early adop-
ters (Moore, 2002). An inflexible or difficult-to-use product will lose out in the area of 
fidelity. This may explain the success of some relatively simple product concepts over 
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other products with more functionality but, inevitably, more complexity (Mukherjee 
and Hoyer, 2001). In relation to the social contagion component longevity, we see 
many short-term hype products which have failed to stimulate their consumers to 
keep on using them in the long term (Henard and Szymanski, 2001). Langley and co-
authors previously introduced this three-part theory taken from evolutionary biology 
to the field of new product innovations in a conceptual paper (Langley et al., 2005) 
and in case studies (Langley et al., 2009c). The current study builds on this work by 
examining the predictive power of the approach by relating expert judgments regard-
ing both the new product in question and the relevant market segments to actual 
market demand.

As social contagion refers to interpersonal influence regarding a specific product, we 
identify both product attributes and the consumer characteristics which may 
stimulate or inhibit the three components of social contagion. From this we derived 
six constructs: Product-Fecundity, -Fidelity, and -Longevity and Consumer-Fecundity, 
-Fidelity, and -Longevity (see Figure 5.1). As market demand is a time-related 
phenomenon we include the time elapsed since market introduction as a covariate in 
our model. The objective of our model is to predict whether or not a product has a 
viable future and it is not our intention to model the process of product diffusion. We 
make a distinction between models of product diffusion, which are applied post 
introduction using the initial data series to extrapolate, and models (such as that 
shown in Figure 5.1) to predict market demand, which are applied pre-introduction or 
even pre-development and do not rely on market feedback. The former produce an 
S-curve, the latter predict ‘hit’ or ‘miss’. There is a need for better methods of 
predicting market demand at an early stage of new product development for a number 
of reasons. In the literature there has been vastly more attention for methods relying 
on initial data series from the market but these, by definition, cannot be applied prior 
to market introduction (Armstrong, 2001c; Makridakis et al., 1997) The other highly 
popular category, methods of expert judgment, tend to be subject to bias and 
inconsistency (Harvey, 2001) and there is a lack of empirical studies on the validity of 
the predictions made (kahn, 2005). Besides this, on a practical level, firms need better 
methods to help them to optimize their best ideas and to stop those doomed to failure 
before huge investments are made. This can be achieved with ‘hit’ or ‘miss’ predictions 
of market demand without the need for predicting the diffusion curve in more detail. 
Indeed, the spurious accuracy effect would suggest that firms use simpler models of 
market demand at the early stages of product development. There has been recent 
attention paid to new ways of modeling the diffusion curve without resorting to 
extrapolation, such as agent-based modeling (Garcia, 2005), which can produce 
S-curve estimates of product diffusion prior to market introduction and the interested 
reader is referred to the forthcoming special issue of this journal on this topic being 
edited by W. Jager and R. Garcia.
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The (latent) constructs are each determined by a number of manifest predictor varia-
bles. In Table 5.1 the eight constructs and the underlying variables are listed. In the 
following paragraphs the constructs and variables will be further explained and, 
where possible, linked to the Innovation Management literature. 

product Attributes

Consumer Characteristics

social  
contagion

Market 
demand

product 
Fecundity

product 
Fidelity

product 
longevity

Consumer 
Fecundity

Consumer 
Fidelity

Consumer 
longevity

Fecundity:  the extent to which consumers start to  
copy a product-related behaviour.

Fidelity:  the ability of consumers to carry out the 
product-related behaviour in the right way.

Longevity:  the likelihood that consumers will keep on 
expressing the behaviour over a long  
period of time.

Time elapsed  
since  

market introduction

Figure 5.1. Conceptual model of product and consumer determinants of social contagion. 
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Product Fecundity
Product Fecundity is based on the general idea of fecundity which is described above 
and specifically concerns the extent to which a product stimulates consumers to copy 
the behavior that is related to that product. Some determinants of product fecundity 
are found in the innovation management literature and others are new to this  
area. Product Fecundity is stimulated, among other things, by a high ‘observability’ of 
a product (Rogers, 2003). Much of the success of Sony’s Walkman may have been 
attributable to its observability when in use. A related but less thoroughly researched 
variable is the characteristic ‘reach’ which also positively affects Product Fecundity. A 
high reach means that during the expression of the behavior a lot of people can see (or 
other wise experience) that behavior. For example, a product intended for use in busy 
public areas will have much more reach than a product which is generally used whilst 
alone at home. Another new variable that affects Product Fecundity is ‘intrinsic 
persuasion’, which is the extent to which the behavior itself persuades other people 
to express it. SMS text messaging on mobile phones is a good example. Most people 
originally bought a mobile phone to make phone calls.  But then consumers would 
receive a text message, and the main option presented on the screen is to reply with a 
new text message of your own. Many people are intrinsically persuaded to do so and 
this may have played an important role in the mass adoption of this service.

Product Fidelity
Product Fidelity refers to the influence of the product attributes on the accuracy of the 
copies that are made. One of these attributes which is well established in the 
Innovation Management literature is ‘simplicity’ (Rogers, 2003) which is defined as 
the extent to which the behavior can be learned and expressed easily without errors 
and frustration. In relation to the three-part theory of social contagion we propose 
that this concept be divided into two parts. Simplicity of the idea, such that people 
can easily understand it and communicate the idea to others, and simplicity of the 
behavior, such that people can easily learn and carry out the behavior without errors 
and frustration. Another well-established concept is ‘trialability’ (Rogers, 2003), the 
degree to which a behavior may be tried or experimented with. If a consumer can 
easily try out a product, a learning process may occur, increasing the probability that 
he or she will learn to operate it correctly. Besides the chances of incorrect behavior, a 
new variable is the ‘negative consequences when done incorrectly’. The consequences 
of not driving on the right side of the road are sufficiently dramatic that the correct 
behavior is invariably adhered to.

Product Longevity
The last of the three product determinants of social contagion is Product Longevity; the 
ability of a product-related behavior to be long-lived. One obvious product attribute 
determining Product Longevity is ‘compatibility’ with existing behaviors (Rogers, 2003). 
A less obvious product attribute is ‘invariance’ or the stability of the expressed behavior 



107

Chapter 5   |   Determinants of Social Contagion during New Product Adoption

over time. This concept is particularly strong in traditional behaviors which are charac-
terized by their resistance to change and which do not require new learning processes. 

We can see that the Innovation Management literature addresses a number of the 
product attributes which we include in this study. However, by framing our model in 
terms of the three-part theory of social contagion we complement existing research in 
two ways. Firstly, we introduce a number of new product-related attributes which add 
to the set of product determinants of market demand. Secondly, our study addresses 
the set of determinants as a whole instead of looking at individual attributes in isola-
tion from each other.

Consumer Fecundity
Consumer Fecundity is the tendency of a type of consumer to make a lot of copies of 
new behaviors. Relating this concept to the traditional new product diffusion litera-
ture, innovators and early adopters (Rogers, 2003) exhibit a high level of Consumer 
Fecundity compared to the laggards. The variables underlying this tendency are 
mostly personality traits, or closely related to them. There are two sides to this con-
struct: sending and receiving. For the sender ‘proselytism’ is a relevant variable: the 
extent to which a person attempts to influence other individuals’ attitudes or overt 
behavior and tends to tell others of their product-related experiences. For the receiver 
‘openness to new experiences’ is one of the higher level personality traits and is 
defined as the extent to which a person is inclined to try new things, possibilities and 
theories, as opposed to sticking to what is practical, tried and tested (Hofstee et al., 
1992; Roehrich, 2004). In a particular consumer market, variables referring to sending 
and receiving together determine the Consumer Fecundity in that market.

Consumer Fidelity
Consumer Fidelity is the general tendency of a person to make accurate copies of new 
behaviors. This tendency depends again mostly on personality traits of the consumer, 
such as ‘conscientiousness’ defined as the extent to which a person operates carefully 
and systematically, as opposed to spontaneously or apparently chaotically. Another rele-
vant consumer characteristic here is ‘ambition’ (Digman, 1997). If a consumer is generally 
highly driven to achieve their goals they may be more likely to make the extra effort to 
master a new behavior. We expect these consumer characteristics to increase the like-
lihood that accurate copies are made; one of the components of social contagion.

Consumer Longevity
Consumer Longevity is the general tendency of a consumer to keep on expressing 
behavior that they have copied. The probability that long-lived copies are made 
increases with a consumer’s ‘emotional stability’ (Hofstee, Raad and Goldberg, 1992). 
When a consumer is calm, steady and self-confident, he may be more inclined to stick 
to a chosen behavior and be less inclined to follow promotions and switch to other 
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products or brands. Another variable is ‘conformism’ (Bikhchandani et al., 1998), the 
extent to which a person subscribes to popular attitudes, norms and behaviors, as 
opposed to holding less popular standpoints or expressing less popular behavior. 
Conformist consumers may be highly loyal but can be expected to exhibit herding 
behavior and drop a product as soon as they see many others doing the same.

We can see that the Innovation Management literature addresses a number of the 
product attributes and consumer characteristics which we include in this study. 
However, by framing our model in terms of the three-part theory of social contagion 
we complement existing research in two ways. Firstly, we introduce a number of new 
product-related attributes and consumer characteristics which add to the set of deter-
minants of market demand. Secondly, our study addresses the set of determinants as a 
whole instead of looking at individual attributes in isolation from each other.

Table 5.1. 
A measurement model including product and consumer determinants of social contagion. 

latent 

ConstruCt

manifest variaBle key puBliCations

product 
Fecundity 

1. Reach: The number of people that come into contact with 
the behavior during the expression of that behavior (including 
advertisement)

(heylighen, 1998)

2. Observability: The extent to which the behavior can be 
perceived with the senses (e.g. visibility)

(Rogers, 2003)

3. Intrinsic persuasion: Through the inherent nature of the 
behavior, the extent to which the behavior persuades other 
people to express it (e.g. the sMs ‘reply’ option)

(heylighen, 1998)

4. simplicity of the idea: The extent to which those expressing 
the behavior can easily communicate the idea to others

(heylighen, 1998; 
Rogers, 2003)

5. Novelty: The extent to which the product is new and original 
compared to existing products

(Calantone et al., 
2006)

6. source credibility: The extent to which the information 
sources which are used to convey information about the 
behavior are held in high regard or considered to represent 
expertise in the domain

(pornpitakpan, 2004)

7. publicity: The extent to which the message is broadly 
distributed and persuasive

(Wells et al., 2005)

product 
Fidelity

1. Trialability: The degree to which a behavior may be tried or 
experimented with without obligation

(Rogers, 2003)

2. simplicity of the behavior: The extent to which the behavior 
can be learned and expressed without errors and frustration.

(heylighen, 1998)
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latent 

ConstruCt

manifest variaBle key puBliCations

3. psychological risk: The extent to which the expression of the 
behavior may cause an individual to feel bad, guilty, worried, 
etc.

(Bauer, 1960; 
Veryzer, 1998b)

4. social risk: The extent to which the expression of the 
behavior may cause an individual to feel disapproval, outcast, 
etc.

(Bauer, 1960; 
Veryzer, 1998b)

5. Formality: The extent to which the behavior must be 
expressed in a precise and unambiguous way

(Goldenberg et al., 
2001)

6. Negative consequences when done incorrectly: The extent to 
which a user could be disadvantaged when the behavior is 
carried out incorrectly or does not succeed

(havlena and 
Desarbo, 1991)

product 
longevity

1. Availability of the product and related resources: The ease of 
acquiring all things necessary for expression of the behavior

(langley, pals and 
Ortt, 2005)

2. social norm: The general social pressure for a person to 
express the behavior in question (including social norms 
regarding the reliability and reputation of the products and 
brands)

(Fishbein and Ajzen, 
1975)

3. Compatibility: The connection, consistency and support 
between the  behavior and existing or generally expressed 
behaviors (including brand compatibility) 

(Rogers, 2003)

4. Financial advantage: The extent to which the expression 
of the behavior offers an individual the opportunity to save 
money, earn money, etc.

(henard and 
szymanski, 2001; 
Rogers, 2003)

5. Invariance: The extent to which the behavior consistently 
recurs over time (including e.g. service quality)

(heylighen, 1998)

6. self-justification: The extent to which the components of a 
behavior mutually support each other

(heylighen, 1998)

Consumer 
Fecundity

1. Openness to new experiences: The extent to which a person 
is inclined to try new things, possibilities and theories, as 
opposed to sticking to what is practical, tried and tested.

(hofstee, Raad and 
Goldberg, 1992; 
Roehrich, 2004)

2. proselytism: The extent to which a person attempts to 
influence other individuals’ attitudes or overt behavior and 
tends to tell others of their product-related experiences.

(heylighen, 1998)

3. Importance placed on source credibility: The extent to 
which a person is inclined to take account of the expertise 
or trustworthiness of the person or organization providing 
information about sector-specific products.

-

4. persuadable: The extent to which a person listens to others 
and is open to believing them as opposed to being skeptical.

-

5. Opinion leadership: The extent to which a person is able 
to informally influence other individuals’ attitudes or overt 
behavior relating to sector-specific products.

(Rogers, 2003)
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latent 

ConstruCt

manifest variaBle key puBliCations

6. Inquisitive: The extent to which a person is curious and keen 
to see what is going on. 

(Kiel and layton, 
1981)

7. Observant: The extent to which a person pays close attention 
to other people and is aware of what happens around them.

-

Consumer 
Fidelity

1. Conscientiousness: The extent to which a person operates 
carefully and systematically, as opposed to spontaneously or 
apparently chaotically.

(hofstee, Raad and 
Goldberg, 1992)

2. Ambition: The extent to which a person is driven to succeed 
and achieve ever increasing goals, as opposed to being 
stoical and content to settle with one’s current state of being.

(Digman, 1997)

3. self-efficacy: The extent to which a person has confidence in 
his or her ability to perform a sector-specific product-related 
behavior as opposed to preferring to gain help from others.

(Bandura, 1977)

4. Need for simplicity: The extent to which a person values ease 
and clarity in products as opposed to enjoying the challenge 
posed by complexity.

(Ostlund, 1974)

5. Intelligent: The extent to which a person has a high cognitive 
capacity and makes well thought-out decisions.

6. safety-seeking: The extent to which a person is watchful and 
cautious as opposed to being a person of action or a risk-
taker.

(Ostlund, 1974)

Consumer 
longevity

1. Emotional stability: The extent to which a person behaves in 
a calm, steady, cool and self-confident manner, as opposed to 
being anxious, insecure, worried and emotional.

(hofstee, Raad and 
Goldberg, 1992)

2. Conformism: The extent to which a person subscribes to 
popular attitudes, norms and behaviors, as opposed to 
holding less popular standpoints or expressing less popular 
behavior.

(Bikhchandani, 
hirshleifer and 
Welch, 1998)

3. product involvement: The extent to which a person is familiar 
with and committed to sector-specific products.

(Zaichkowsky, 1994)

4. sector-specific self-relevance: The extent to which a person 
considers their choice of sector-specific products as 
having personal significance and as a way to communicate 
something important about themselves to others.

-

5. Usage of related sector-specific products: The extent to which 
a person currently makes use of sector-specific products.

(Alba and 
hutchinson, 1987)

6. Agreeableness: The extent to which a person has a prosocial 
and communal orientation towards others. Including being 
kind, trusting, generous, sympathetic, cooperative and warm.

(hofstee, Raad and 
Goldberg, 1992)
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latent 

ConstruCt

manifest variaBle key puBliCations

Time elapsed 
since market 
introduction

Number of months between market introduction and 
measurement of market demand per product

single item measure

Market 
demand

Actual sales figures per product per consumer type single item measure

The six constructs described in this section are hypothesized to have a positive effect 
on social contagion and thus indirectly influence the market demand (see Figure 5.1). 
In the next sections of this paper this hypothesis as well as the conceptual model are 
tested. using Partial Least Squares Path Modeling the main determinants of social 
contagion are identified and the effect that social contagion has on market demand is 
measured.

5.2 Method

5.2.1 Data collection
To conduct a quantitative assessment of the determinants of social contagion, we 
study two markets, namely information and communication technology products for 
telecom and for financial markets in the Netherlands. For each of the two markets, the 
database consists of two parts: 1) actual sales data for each product-segment combi-
nation, and 2) expert judgments of product attributes and segment characteristics. In 
order to be able to make comparisons between the two sectors we only included prod-
ucts in our dataset which, when released, were intended for the mass consumer mar-
ket and explicitly excluded niche products. every customer in every segment had the 
potential to use every product.

The first part of the database consists of the dependent variable: market demand. For 
the telecom market, sales data are available for six products, including interactive 
television via internet (IPTv). For the financial services market, sales data is available 
for four products, including personal internet banking. Furthermore, these data sets 
report product sales at the segment-level. The telecom market is divided into ten con-
sumer segments based on general life-style and stage in the family life cycle of the 
population of Dutch households, known as the MOSAIC segmentation (experian, 2007) 
and the financial services market is dived into sixteen segments based on psycho-
graphics. The latter is a company-specific and confidential segmentation. For the pur-
poses of this study, the segmentation provided enough information about each seg-
ment: both sales data per product per segment for the first part of our database as 
well as a description of typical consumer characteristics per segment for the second 
part of the database (see below). Information about the segments was available in 
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terms of their hobbies, interests, demographics, work, home situation, types of buy-
ing behavior as well as their typical usage of existing banking products. For example, 
one segment is based on people who aim to be efficient in order to make life easier for 
themselves, have a high socio-economic status and are in the age category 55+. 
Hence, in total we collected sales data for 124 product-segment combinations: 60 for 
the telecom market and 64 for the financial services market. The sales data is used as 
an indicator of the dependent latent variable: market demand. The telecom data was 
in the form of the total number of subscribers per product per segment as of May 
2007. We calculated the penetration rate per segment by dividing the number of sub-
scribers per segment by the company’s total number of customers per segment. For 
the financial services, data was available per product per segment, namely the aver-
age number of usage sessions for an average customer in that segment during three 
separate months: April 2006, October 2006 and April 2007. Finally, the data from both 
sectors were converted to a 100-point index indicating the relative penetration rate 
per product for each market segment.

The second part of the database consists of the independent variables that serve as 
indicator variables for the first-order latent constructs (Product Fecundity, Product 
Fidelity, Product Longevity, Consumer Fecundity, Consumer Fidelity, and Consumer 
Longevity) and thereby indirectly for the second-order latent construct social conta-
gion. For these independent indicators, measuring the product attributes and con-
sumer characteristics, questionnaires were distributed to eight experts of information 
and communication technology product development and marketing. These experts 
came from five different organizations in the Netherlands and were selected on the 
basis of their marketing and new product development knowledge and experience. 
However, none of the experts has specific, insider knowledge of the products and con-
sumer segments under study. For each of the products included in the study the 
experts were provided with information on related and competing products. For each 
product, a questionnaire was completed by each expert with a single question per 
indicator variable (see Table 5.1) to be rated on a 7-point Likert-type scale (1 = “very 
much less than the average of the other products” to 7 = “very much more than the 
average of the other products”). In addition, detailed information was provided  
to each expert on all consumer segments for both markets. For each of the markets, 
separate questionnaires were completed by the eight experts for the segments  
comprising 23 questions, again to be rated on a 7-point Likert-type scale (1 = “very 
much less than the average of the other segments” to 7 = “very much more than the 
average of the other segments”). The two questionnaires can be found at http://down-
loads.tno.nl/ict/. It is important to note that the experts were not asked to make any 
form of prediction or to link product attributes and consumer segment characteristics 
to each other or to market demand in any way.
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As a measure of the interjudge reliability, Cronbach’s alpha was calculated for the 
experts’ scores across all questions for both markets together (α=0.868), for the tele-
coms market only (α=0.872) and for the financial services market only (α=0.865). 
The assumption here is that we can treat the data from the 7-point scales as interval 
level (Blaikie, 2003, p.231; Peter, 1979; viswanathan et al., 2004). The argument for 
this is strong as we worded the response levels to imply a symmetry around the cen-
tral level and we accompanied the text with a visual analogue scale, showing equal 
spacing of response levels. As an alternative, Rust and Cooil (1994) propose the PRL 
measure which does not assume interval level data. The authors publish reliability 
tables for 2, 3, 4 and 5 categories. We have calculated the proportion of interjudge 
agreement (0.27 – 0.33) and approximated the PRL reliability levels for 7 categories. 
This gives us reliability for all judgments (0.81), for the telecoms market only (0.83) 
and for the financial services market only (0.79) (to be interpreted similar to Cronbach’s 
alpha). As all these inter-judge reliabilities are high, we conclude that the experts tend 
to have sufficiently similar opinions about the product attributes and consumer char-
acteristics.

The exogenous construct, time elapsed since market introduction, was measured by 
gathering data on the time, in months, since each product was released into the mass 
market in the Netherlands. This varied from 12 to 129 (mean 71) and all products had 
been through their initial growth curve and were in the mature phase of their market 
cycle. Besides this empirical measure, the method we propose means that the analysis 
is embedded in a particular time frame due to the information included regarding the 
market context. The experts provided scores based on the relative quality of the 
product characteristics compared to related and competing products. This means that 
it would be possible to make assumptions about changes in the market (future price 
reductions, new competitors, etc.) and to predict the market demand for that altered 
situation.

5.2.2 Analysis
To study the antecedents and effects of social contagion, we formulate a Structural 
equation Model (SeM) including a path model (Figure 5.1) and a measurement model 
(Table 5.1) (McDonald and Ho, 2002), in particular using a hierarchical component 
model (Jöreskog and Wold, 1982). The exogenous latent variables are of a formative 
nature (Diamantopoulos and Winklhofer, 2001) as the different indicators of the meas-
urement model together form the six exogenous latent constructs and there is no rea-
son for the indicators for a particular latent construct to highly correlate as they 
would for reflective scales. The inner path model is also formative in nature, due to 
the theoretical basis for the model described above, where fecundity (the amount of 
copies made of a behavior), fidelity (the quality of the copies) and longevity (the dura-
tion of the copies) together determine the degree of social contagion. When both the 
measurement model and the endogenous model are formative, the SeM is known as a 



114

Chapter 5   |   Determinants of Social Contagion during New Product Adoption

Type 4 model (Jarvis et al., 2003). We incorporate a second order latent construct for 
social contagion with repeat indicators (Lohmöller, 1989). using this approach, we do 
away with the need to find a measure of social contagion, such as the proxy of geo-
graphical proximity (Bell and Song, 2007; Bradlow et al., 2005; Conley and Topa, 2007; 
Garber et al., 2004; Goolsbee and klenow, 2002; Manchanda, Xie and Youn, 2008; Niraj 
and Janakiraman, 2008).

We used the Partial Least Squares (PLS) form of SeM (Fornell and Cha, 1994), because 
our model is prediction oriented13. Also, PLS does not make assumptions about the 
population or scale of measurement and as such there are no distributional require-
ments, such as independent and identical Normal distributions (Fornell and Bookstein, 
1982). We used the SmartPLS software (Ringle et al., 2005), which allows for single and 
multi-item measurement and the use of formative indexes (Hennig-Thurau et al., 
2007).

5.2.3 Model fit
In PLS, the overall model fit can be assessed using the variance explained of the 
dependent variable (Tenenhaus et al., 2005). The amount of variance in market demand 
explained by the social contagion construct and the time elapsed since market intro-
duction is 0.453 and 0.386 for the telecom products and financial services, respec-
tively, which can be categorized as large (Cohen, 1988). Predictive relevance (Q2) is 
another indicator of model fit (Wilson et al., 2007). This measure is calculated omit-
ting every third data point from the data set and then estimating the missing values 
from the reduced-data model. Q2 values above zero give evidence that the omitted 
values are well reconstructed and the model has predictive relevance. For our model, 
the predictive relevance measure is 0.423 and 0.225 for the telecom products and 
financial services, respectively. Hence, from both statistics, we conclude that the over-
all fit of our model is highly satisfactory.

Besides overall model fit, we examine the fit of the measurement component of the 
model. All our six explanatory latent constructs antecedent to social contagion have 
formative indicators. The correlations between these indicators should not be too 
high. To examine possible multicollinearity problems, we computed the variance 
Inflation Factor (vIF) for each indicator. For the telecom products (financial services), 
the vIFs are all below the threshold of 5 (kutner et al., 2004), with a maximum of 4.39 
(4.69) and an average of 2.09 (2.00). Hence, correlations between the indicators are 
sufficiently low for each of the six latent constructs.

13  The mathematical equations for our conceptual model are the standard PLS path modelling equations, as described for example in 
(Chin, 1998; Haenlein and kaplan, 2004; Wold, 1975; Wold, 1985) and the interested reader is directed to these texts for reference.
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5.3 Results

Table 5.2 shows the results of the PLS analysis for both the telecom products market 
and the financial products market. In general, the findings are highly similar for the 
two markets. Social contagion is shown to have a positive relationship with market 
demand which can be considered to be of a moderate level (c.f. Chin, 1998, p. 323). Our 
analysis shows that the product attributes have a far stronger effect on social conta-
gion than do the consumer characteristics. As well as this, we see a particularly strong 
effect of product fecundity, i.e. the product attributes which stimulate people to begin 
using that product. The relationship between the time a product has been on the mar-
ket and the market demand for that product is significant and positive albeit weaker 
than the social contagion effect.

Next to the main effects, we examined potential interaction effects between the product 
dimension and the corresponding consumer characteristics, for example product fecun-
dity and consumer fecundity. Hence, how do the consumers who generally tend to try 
more new products react to products which are more contagious than normal? We used 
the SmartPLS program to calculate the interaction effects between latent variables by 
creating new exogenous latent interaction variables each with a formative index of the 
standardized product of the relevant measurement indicators. This showed no signifi-
cant effects. Therefore, we limit the further discussion to the main effects model.

Table 5.2. 
Path coefficients for the determinants of social contagion.

effeCt of on teleComs seCtor 

produCt-market 

ComBinations (n=60)

finanCial seCtor 

produCt-market 

ComBinations (n=64)

product Fecundity social contagion 0.717* 0.869*

product Fidelity social contagion 0.185* -0.128

product longevity social contagion 0.148* 0.252*

Consumer Fecundity social contagion 0.023 0.004

Consumer Fidelity social contagion 0.083 0.095

Consumer longevity social contagion 0.139 -0.109

Time elapsed since 
market introduction

Market demand 0.136* 0.142*

social contagion Market demand 0.572* 0.567*

R2 Market demand 0.453 0.386

* Significant at 0.05 level.



116

Chapter 5   |   Determinants of Social Contagion during New Product Adoption

Table 5.3 shows the correlations between the exogenous latent variables. For both 
markets, the product characteristics show substantial correlations, of about .50. The 
consumer constructs from the telecoms data are more strongly correlated than those 
from the financial services market. One possible explanation for this finding is that 
the segments of the telecom market are less differentiated on multiple dimensions. 
On the one hand, some segments contain all-round positive stereotypes who are ener-
getic, socially engaged and capable, thus scoring highly on consumer fecundity, con-
sumer fidelity and consumer longevity. On the other hand, other segments may have 
been more timid, with lower self-efficacy, resulting in generally lower scores on all 
three consumer constructs. This was not the case for the segments used in the finan-
cial market.

Table 5.3
Correlation tables for the exogenous latent variables.

teleCom market   produCt 

feCundity

produCt 

fidelity

produCt 

longevity

Consumer 

feCundity

Consumer 

fidelity

Consumer 

longevity

product Fidelity 0.643

product longevity 0.625 0.530

Consumer Fecundity 0.064 0.064 -0.022

Consumer Fidelity 0.039 0.031 0.004 0.779

Consumer longevity 0.041 0.019 0.007 0.820 0.751

Time elapsed since 
market introduction

0.671 0.513 0.508 0.000 0.000 0.000

finanCial market   produCt 

feCundity

produCt 

fidelity

produCt 

longevity

Consumer 

feCundity

Consumer 

fidelity

Consumer 

longevity

product Fidelity 0.550

product longevity 0.585 0.300

segment Fecundity 0.229 0.101 0.050

segment Fidelity 0.126 0.085 0.049 0.117

segment longevity 0.145 0.163 0.158 0.189 0.426

Time elapsed since 
market introduction

0.210 -0.078 0.238 0.000 0.000 0.000

It is interesting to assess the effect of any changes that may be made in the 
development of the product. As a result of an initial analysis of social contagion, it 
may become clear that some of the product attributes should be improved in order to 
enhance that product’s social contagion and therefore its chance of success. We can 
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assess the predicted impact on market demand of hypothetical improvements to the 
products included in this study. By way of illustration, Table 5.4 shows expected 
increases in market demand if the determinants of social contagion are hypothetically 
improved. We calculated this by assuming an increase of one standard deviation for 
each (standardized) measurement indicator per latent construct (Product Fecundity, 
Product Fidelity and Product Longevity). The increase in the relevant latent construct 
is then a summation of the weights of the formative indicators. This increase in the 
latent construct values can then be multiplied by the coefficients from Table 5.2 to 
determine the expected increases in market demand. This exercise show what product 
development managers may expect as a return on their development investments. 
Table 5.4 shows that these hypothetical increases are large, ranging up to nearly two 
standard deviations in market demand. The assumption that all product attributes 
can be improved may be unrealistic given financial and time constraints, nevertheless 
this analysis does show that such an approach has potential for guiding product 
development activities. 

Table 5.4. 
Expected effect on Market Demand when product determinants of Social Contagion are 
hypothetically improved. 

hypothetiCal inCrease By  

1 standard deviation of:

resulting inCrease in market demand is: 

(numBer of standard deviations)

telecom market financial market

product Fecundity 1.74 1.44

product Fidelity 0.66 0.50

product longevity 0.94 0.71

This analysis of social contagion can help product developers to focus on improving 
the key product characteristics (see Table 5.1) of their product, compared to related 
and competing products. If they do this, the results shown in Table 5.4 suggest that 
their product will enjoy a far greater market uptake than it would have without the 
analysis and improvements.

Our results (Table 5.2) clearly indicate that the product attributes are dominant in 
explaining the variance in market demand when compared to consumer characteris-
tics. The original sales data also show a pattern in which the level of sales differs a 
great deal between products yet only differs marginally across customer segments for 
each product separately. By standardizing our sales data within segments, i.e. we sub-
tract the product average and divide by the standard deviation per segment, we can 
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investigate whether there is an underlying consumer effect, albeit a relatively weak 
one. Table 5.5 shows the results of a PLS path modeling analysis using this trans-
formed sales data. In this case we find R2 values of 15 and 5% for the telecoms and 
financial market segments respectively and, notably, a significant effect of Consumer 
Fidelity on social contagion in the telecoms market. This suggests that in the telecoms 
segments the consumers’ effect on social contagion is particularly driven by a general 
tendency to make accurate copies of new product-related behaviors.

Table 5.5. 
Path coefficients for the determinants of social contagion using transformed sales data to 
remove variation between products.

effeCt of on teleComs seCtor 

produCt-market 

ComBinations (n=60)

finanCial seCtor 

produCt-market 

ComBinations (n=64)

Consumer Fecundity social contagion -0.158 0.417

Consumer Fidelity social contagion 0.851* -0.031

Consumer longevity social contagion 0.342 0.635

Time elapsed since 
market introduction

Market demand 0.002 0.002

social contagion Market demand 0.392* 0.211*

R2 Market demand 0.154 0.047

* Significant at 0.05 level.

5.4 Discussion

Our study focuses on determinants of social contagion to explain market demand. We 
have formed a framework for categories of determinants of social contagion. Firstly, a 
distinction is made between product and consumer related variables. Secondly, a dis-
tinction is made between variables reflecting fecundity of a product-related behavior 
(i.e. the number of copies which are made of a product-related behavior), the fidelity of 
those copies (i.e. whether the consumers are able to carry out the product-related 
behavior in the right way), and the longevity of the product-related behavior (i.e. 
whether customers keep on expressing the behavior over a long period of time). We 
identified both customer and product aspects that are related to fecundity, fidelity and 
longevity. As a result we combined both categorizations and formed six explanatory 
variables. We propose variables which form these six constructs, taken from charac-
teristics of the products and of the consumer segments and in our analysis we use 
formative indexes as, conceptually, the variables ‘form’ the constructs. This is the first 
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time that an empirical analysis of determinants of social contagion has been pub-
lished in the Innovation Management literature. Added to this, we assess the predic-
tive power of this approach for estimating a new product’s market demand.

Table 5.2 shows how the six variables relate to the latent variable social contagion, 
which is then in turn related to actual market demand, controlling for the effect of 
time elapsed since market introduction. Our results clearly indicate that this way of 
assessing a new product’s social contagion properties has significant predictive 
power. The results indicate that social contagion measured in this way explains 
around 32-33% of the variance in actual demand for several new information and 
communication technology and banking products. This compares favorably with simi-
lar studies using other factors to explain market demand, especially when taking into 
account that this study explains actual purchasing and usage behavior in contrast 
with studies using consumers’ purchase intentions or requirements as the dependent 
variable. Such measures of inferred demand are only indirectly related to actual pur-
chase behavior. Sheppard, Hartwick and Warshaw (1988) showed in a meta-analysis 
that the average correlation between intention and actual behavior is 0.53. Hence, 
perfectly measured purchase intention explains only about 28% of the variance in 
actual market demand. Compared to this finding, our result that the three-part 
approach to measuring social contagion explains around 33% of the variance in actual 
consumer behavior is important.

We also zoomed in to look at the role of individual determinants of social contagion. 
There have been recent calls for new research into product and market characteristics 
as performance predictors (Benedetto, 2009; Henard and Szymanski, 2001; Page and 
Schirr, 2008). We believe that our approach, looking at product and consumer deter-
minants of new product success, goes some way to addressing these calls. We show 
that the product attributes are dominant in explaining the variance in market demand 
when compared to consumer characteristics. This may be typical for the sort of mass-
market products included in this study whereby products either diffuse throughout a 
wide range of consumer segments or else they do not diffuse at all. We expect that 
this pattern is very different for niche market products where social contagion within 
a specific consumer segment may be more important.

Product Fecundity appears to be by far the most important explanatory variable (Table 
5.2). This finding may be of great interest to product developers. If product develop-
ment attention and resources are focused on making sure that users, one way or 
another, stimulate others to take the first steps with the product themselves, then 
this will have a large impact on that product’s success. Our results also show that 
Product Longevity has a significant positive effect on social contagion, albeit weaker 
than Product Fecundity. Hence, not only initial use, but also continued use is impor-
tant (Dick and Basu, 1994) and that products which stimulate their users to keep on 
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expressing the behavior will exhibit higher usage levels. We do see a difference in the 
effect of Product Fidelity between the two market sectors. With the telecoms data, 
Product Fidelity has a positive and significant effect on social contagion, indicating 
that when a product stimulates consumers to carry out the behavior in the right way 
this has a positive effect on the actual usage level. But for the financial market data 
this effect is negative and not significant. Perhaps here we see an effect of caution on 
the part of the users of financial products. Products which appear very easy to use 
may be perceived as being less secure based on a perceived security–usability trade 
off. Whether this is the case could be tested in a future study aimed specifically at a 
wider range of products in the financial sector. 

We could also show what effect hypothetical improvements to the social contagion 
properties of products can have. By applying the coefficients found in our analysis and 
increasing the product-related determinants of social contagion by one standard 
deviation, we see increases in market demand of between 0.5 and 1.74 standard 
deviations. Increasing Product Fecundity by one standard deviation, for example, 
would lead to an average increase in market demand of 1.59 standard deviations (see 
Table 5.4). This appears to be a significant return on product development investment 
and is clearly an area for further research. 

In addition, our model enables relatively simple comparisons to be made across 
different product variants and consumer segments. These findings can be used to 
choose which product variant or target consumer groups to focus efforts on in order 
to maximize social contagion and, in turn, actual market demand. We should note 
with respect to the practical applicability of our method that it does not require a 
working prototype, a market pilot or other costly steps. It can be carried out with 
simply a description of the product which, on the one hand, makes it relatively 
inexpensive and simple to apply and, on the other hand, means that it can be carried 
out very early in the product development process.

This paper takes a different perspective to social contagion than is often adopted in 
other papers on this topic. Social contagion is typically seen as a way to show how 
one group of consumers (the lead users, innovators, opinion leaders) affects another 
group of consumers (the followers, imitators, majority) (e.g., Burt, 1987a; Rogers, 
2003). Such approaches then try to show how this inter-group relationship can explain 
the chain reaction of product adoption from one group to another. The study described 
in this paper takes a different approach by looking at the product attributes and 
consumer characteristics which drive social contagion. In this way, the likelihood of 
contagion is assessed without actually distinguishing between who leads and who 
follows.
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Different classes of methods have been developed to predict market demand for 
innovations. Some of them are based on the principle that potential customers can 
evaluate a concept of the innovation in a valid way (consumer evaluation). Other 
methods are based on the ability of experts to evaluate the market potential for an 
innovation (expert evaluation) or on the possibility that future developments can be 
derived from datasets (extrapolation). A problem is that major product innovations 
show relatively high failure rates and would therefore benefit most from the ability to 
predict market demand prior to market launch. However, exactly for these types of 
innovations traditional methods of prediction do not suffice. Consumer research, 
expert interviews, data analysis and other traditional methods that investigate future 
demand for product innovations almost invariably suffer from impaired validity 
(Taschner, 1999). The impaired validity of these traditional methods inspired 
Christensen, Anthony and Roth (2004) to propose a theoretical approach in which 
basic mechanisms of innovation rather than direct evaluation or extrapolation are 
used to infer future market developments. We decided to focus on one of these 
mechanisms underlying diffusion of innovations: social contagion. 

Our results show that the product attributes have a stronger effect than the consumer 
characteristics on social contagion. An alternative explanation is that the product 
attributes were more accurately assessed than the consumer characteristics were. In 
this study, the experts were asked to provide scores on the strength of different prod-
uct attributes and consumer characteristics. It is important to note that they were not 
asked to provide any prediction of market demand. The information they used as a 
basis for assessing the product-related and consumer-related variables differed. They 
were able to produce scores for the product-related behavior based on direct informa-
tion about the actual product. For the customer segments, however, the situation is 
somewhat different. The whole idea of forming segments represents an abstraction 
from the behavior of individual consumers. It represents a proxy of the actual con-
sumer differences. We had to rely on segments as used by the telecoms and banking 
companies involved. These segments were built carefully but are meant to explain dif-
ferences in customer behavior across the entire product categories of telecommunica-
tion or banking products and services. This means that the experts were not produc-
ing scores for the customers directly, but for generalized groups. So, our approach 
may have allowed for clearer differences between the product-related variables. 

This paper looks at the link between the social contagion of product-related behavior 
and the market demand for that product. However, we cannot directly say how social 
contagion relates to product purchases because the firm in question may make money 
from product sales (e.g. consumer durables) or product usage (e.g. utility products 
such as energy) and so the link between the product-related behavior and actual prod-
uct purchases can differ. We model demand for the product, which does not make a 
specific distinction between purchase and usage and as such we do not claim to be 
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able to predict financial metrics, such as turnover or profit. This could in principle be 
done on a case-by-case basis by building a business model based on our predictions of 
market demand and is an avenue for future research..

In this study we have assessed the concept of social contagion based on the sales data 
for specific products from specific firms in two industries. These products were 
assessed in comparison to various competing products, some of which even come 
from the same firms. It would be interesting to repeat the analysis at different levels, 
such as product category or brand. Besides this, it may be interesting to assess the 
potential of this social contagion approach using a disaggregate model. using com-
mercial data in the way we have means assessing product adoption per market seg-
ment. However, in other sectors it may be possible to access to the sales data at an 
individual level. Assessing the determinants of social contagion at the consumer-level 
instead of at the segment-level is an important area of future research. Another fruit-
ful approach, due to recent advances in agent-based modeling (Garcia, 2005), may be 
to simulate the effects of social contagion and to match the findings to disaggregated 
market data.  

5.5 Conclusion

In line with some recent research we find that social contagion represents a very fruit-
ful approach to explain consumer demand. The relatively high explained variance in 
the actual consumer demand indicates that this approach deserves further elabora-
tion. This study goes a step further by identifying determinants of social contagion, 
using product and consumer fecundity, fidelity and longevity as explanatory variables. 
Besides this, an important new finding is that it is the product attributes, more than 
the consumer characteristics, which drive social contagion. Interestingly, it seems 
that we can conclude that social contagion plays an inherently stronger role in the 
uptake of telecoms products than it does for financial products. This may be due to the 
private nature of banking products which are intended to be used alone, behind closed 
doors. Nevertheless, this analysis shows that even for this product category, social 
contagion is important. Given the high pace and competitive pressure under which 
innovation managers operate, the approach presented in this paper offers a workable 
addition to traditional methods, as it is a relatively simple method that can be carried 
out very early in the new product development process.
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6 General Discussion

6.1 Introduction

The way that consumers influence each other to adopt a new product, the process 
known as social contagion, plays an important role in that product’s market success 
(Manchanda, Xie and Youn, 2008; van den Bulte and Stremersch, 2004). When firms 
develop new products they base many of their decisions to some extent on their esti-
mations of consumer demand, such as which of a range of new product concepts to 
fund, which product design will be most successful and which market segments to 
aim the communication at. There is a lack of methods for aiding with such decisions 
for situations, early in product development, where the new product is innovative 
and thus dissimilar to existing products (kahn, 2005; urban, Weinberg and Hauser, 
1996). The research described in this thesis focuses on two issues: one is developing a 
new approach for estimating the level of consumer demand for an innovative new 
product which can be applied when that product is still at the concept stage; the other 
focus of this thesis is identifying what it is about a new product, or the consumers 
who may use it, that drives the process of social contagion and, in turn, affects con-
sumer demand. In this chapter we summarize the main findings, discuss some rele-
vant issues arising from this research and describe the managerial implications. We 
also reflect on a number of limitations of the research described in this dissertation  
and set out some ideas for future research.

6.2 Main Findings

6.2.1 Methods for the pre-introduction estimation of consumer demand
By estimating the future consumer demand for a new product, market research  
methods are applied so as to reduce the inherent risk of product commercialization. 
However, the validity of market research results is often low when applied to innova-
tions, such as when breakthrough technologies enter the market, as well as when the 
estimates of consumer demand are carried out prior to a product’s market introduc-
tion (Taschner, 1999). Nevertheless, firms make financial, organisational and strategic 
decisions based on these estimates and so when market research is needed most, valid 
results are most difficult to obtain. Our first research question addresses the extent to 
which traditionally applied methods of market research are applicable in such situa-
tions where new product innovations are being developed. In chapter 2 we find that 
in these situations two dominant market research approaches, concept testing and 
needs assessment, are not readily applicable. We find that many of the assumptions 
that these methods make are invalid during the development of innovative new prod-
ucts. Our conclusion from these findings is that alternative approaches for estimating 
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the likely future consumer demand for a new product are needed. Four alternative 
approaches for estimating the likely future adoption of new products are proposed: (1) 
adapting existing methods; (2) combining consumer research with market structure 
analysis or futures research; (3) using theoretic models; and (4) using trial and error 
methods. each of these requires successively fewer assumptions and can therefore be 
applied to successively innovative situations. 

As a basis for a new theoretic approach, the idea of social contagion is introduced in 
Chapter 2. We show that an important advantage of this new approach is that it 
allows us, in principle, to assess consumer demand for a new product without relying 
on potential consumers to evaluate the product. It makes no assumptions about 
potential consumers’ knowledge of the product or its possible impact on their daily 
lives and it does not assume that consumers can adequately articulate their future 
needs. As such, there is an additional research question we are able to answer, even 
though we did not initially specify it: when is it appropriate to apply our new social 
contagion approach? Based on our analysis of assumptions in Chapter 2, it would 
appear that such a theoretic approach to model the consumer demand for a new prod-
uct will be relevant in situations where innovative products are being developed and 
where demand-side issues are the limiting factor in the new product decision making 
process. This means that our approach can fruitfully be applied when the main uncer-
tainties about the future of the new innovation are related to whether consumers will 
buy it as opposed to supply-side issues such as whether it is technologically feasible 
or which partnerships a firm should engage in.

6.2.2 A social contagion based approach for pre-introduction estimation of consumer demand
Predicting the consumer response to the market introduction of an innovative product 
continues to be a major scientific challenge in business research (Hauser, Tellis and 
Griffin, 2006; Rogers, 2003). The idea of social contagion has been applied to new 
product diffusion through a market but this has been in a descriptive manner, not 
predictive, and it has been done after the product has been introduced, not before 
(van den Bulte and Stremersch, 2004). Our second research question is: How can the 
concept of social contagion be used to make predictions about the consumer demand 
for a new product? In chapter 3 we show how a new instrument which uses the 
concept of social contagion to make pre-introduction estimations of consumer demand 
has been developed. We describe the theory of social contagion on which the 
instrument is based, known as memetics, and propose that the instrument be a 
combination of information regarding the product’s characteristics and the consumers’  
personality traits. By decomposing innovative product concepts into a number of 
behavioural elements we are able to estimate the probability that a person with 
certain personality traits will imitate these behavioural elements and, as a 
consequence, will adopt the new product. The instrument then works as an expert 
model by assessing the effect that a certain product characteristic has on the chance 
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that a type of person possessing certain traits will copy the behaviour associated with 
the product. For example, given a type of person who score high on the ‘openness to 
experiences’ dimension of personality, and a product which scores high on the 
‘distinctiveness’ dimension, the combination of these two will result in a high 
likelihood that social contagion will occur. That is, that the behaviour associated with 
this product (buying it, using it, etc.) will be copied by this type of person. In chapter 4 
we specify in more detail how the instrument works and list the product and consumer 
characteristics used. 

Our third research question relates to the types of product development question that 
our new approach can answer in practice: (i) Which market segments show the high-
est potential for the new product? (ii) To what extent can we determine the focus for 
marketing communication in order to stimulate social contagion? (iii) Which elements 
of the basic design of the concept need to be improved, so as to optimise social conta-
gion? (iv) What will the consumer demand be for the new product? In chapter 4 we 
describe two cases in which our approach was applied, prior to the market introduc-
tion of a new product, showing how all four of these questions were answered. As 
these are very practical questions, we provide a summary in the Managerial implica-
tions section (6.3) below. 
 
Our next research question is whether our theory-based approach of measuring the 
likely social contagion of a new product is able to provide valid estimations of con-
sumer demand for that product. Indeed, the scientific contribution of our new 
approach is that it produces valid estimates in two challenging situations: 
1.  When the new product is unlike existing products; i.e. the new product represents 

a marketing discontinuity and/or a technological discontinuity.
2.  When the estimations of consumer demand are made prior to the product’s market 

introduction.
In the study presented in chapter 5 we analyze data from 124 product-segment combi-
nations of information and communication technology products from the telecom and 
financial sectors. using Partial Least Squares Path Modeling, a technique suitable for 
prediction oriented research, we find that our measurement of social contagion has a 
strong, positive relationship with consumer demand, with the variance in actual con-
sumer demand explained by social contagion being 33% in the telecom sector and 
32% in the financial sector. As a comparison, the time the products have been on the 
market accounts for only about 2% of the variance in actual consumer demand. And 
so we can conclude that our approach is able to provide valid estimations of consumer 
demand for these products. 

A related research question which we did not specify in advance is how accurate the 
estimations made by our approach are compared to other, generally applied 
approaches. We can assess the validity of existing methods by reviewing the literature 
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and we can then compare the validity of our new method with this benchmark. The 
literature distinguishes three categories of approaches for estimating consumer 
demand for a new product (kahn, 2005; Taschner, 1999): (1) consumer analysis meth-
ods, including measuring consumers’ behavioural intentions, (2) expert analysis 
methods which are based on judgment and (3) data analysis methods such as data 
extrapolation and analogies with other data sets. We briefly described the published 
evidence on the validity of their estimations.

Beginning with consumer analysis methods, one of the most broadly studied 
approaches is to measure consumers’ intentions to buy and use a new product as a 
means of predicting their actual behaviour (Jamieson and Bass, 1989; Morwitz, Steckel 
and Gupta, 2007; Tobin, 1959). This research shows that the link between intentions 
and behaviour varies considerably, with correlations between what people say they 
want and what they subsequently actually choose ranging from almost zero to almost 
1.0. It appears that in some situations consumers are better able to accurately state 
what they will do. It depends on a number of factors, including whether they are 
asked what they intend to do or what they expect they will do (Warshaw and Davis, 
1985), the extent to which they have control over the situation, the way the question 
is asked (e.g. select from a number of choices versus open question) (Sheppard et al., 
1988), the experience the consumer has in the relevant product category (Morwitz 
and Schmittlein, 1992) and, crucially for this dissertation, whether they are asked 
about an existing product or a new product (Bemmaor, 1995). In a meta-analysis of 87 
studies on the link between intentions and behaviour, Sheppard, Hartwick and 
Warshaw (1988) report an average correlation between intention and behaviour to be 
0.53, which means that on average consumers’ answers to questions about their 
intentions account for only 28% of their actual behaviour. 

A second approach widely used in consumer research is based on analysing perceived 
innovation attributes which represent the consumers’ perceptions of an innovation. 
The main categorization of an innovation’s attributes proposes: relative advantage, 
compatibility, complexity, trialability, communicability and perceived risk (Ostlund, 
1974; Rogers, 2003). A study on the link between these six perceived innovation 
attributes and purchase intention (Holak and Lehmann, 1990) showed correlations 
between 1% (complexity) and 56% (compatibility). In a meta-analysis of 51 empirical 
studies, these relationships have been shown to be different when the dependent 
variable is consumer intentions or consumer behaviour (Arts et al., 2007), with 
complexity inhibiting intention less than it inhibits behaviour with the reverse being 
true for ‘uncertainty’, which the authors link to risk. That study reports weighted 
average correlations between the perceived innovation attributes and intentions of 4 
– 46%, and between the perceived innovation attributes and behaviour of 0 – 29% (i.e. 
0 – 8% explained variance). In another study of telecommunications innovations, Ortt 
(1998) shows that the perceived innovation attributes explain 49% of the purchase 
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intentions for a major innovation and 62 – 65% for minor innovations. As mentioned 
in the previous paragraph, in order to compare these results with our data we need to 
take into account the extent to which the purchase intentions can explain actual 
adoption behaviour (Sheppard et al, 1988) and then these figures become much lower. 
Accordingly, the perceived innovation attributes only explain around 15% of actual 
adoption behaviour.

Another widely applied consumer research approach is conjoint analysis (Green and 
Srinivasan, 1978; Green and Srinivasan, 1990). However, this approach is intended for 
application with minor innovations: “The reason conjoint is applicable to continuous 
innovations is that respondents can easily imagine their liking for possible product 
configurations. By contrast, for discontinuous innovations the analyst should use more 
elaborate data-collection procedures.” (Wittink and Bergestuen, 2001). As such, we do 
not include this approach in our comparison.

We now look at the literature on the predictive validity of other approaches to esti-
mate consumer demand for a new product, based on expert analysis or data analysis. 
In an exploration of new product forecasting practices, including both expert and data 
analysis techniques, an average forecast accuracy of 58% is reported, with an accu-
racy for major innovations of 40% (kahn, 2002). It is unclear from the description of 
this overview exactly which statistic is used to measure forecast accuracy (Armstrong, 
2002). We assume that the correlation between forecast and actual market perform-
ance is reported, bringing these findings in line with other authors. Many forecasting 
techniques are intended for use after the product has been launched and they use the 
first months of data as a basis for forecasting subsequent months. In these time-series 
analyses, explained variance should not be used to compare predictive accuracy 
(Armstrong, 2001b). However, for the pre-introduction estimation of consumer 
demand we do use explained variance particularly because this is the statistic most 
often reported. unfortunately, for methods to assess the market potential of products 
prior to their introduction, there is no published benchmark such as the forecasting 
M3 competition for methods of time-series data analysis (Makridakis and Hibon, 
2000). evidence from cases where experience from analogous products was used to 
predict the success of a new product shows that for innovative new products this 
approach “serves more to mislead than to guide the way forward” (Schnaars, 2009).

In the period between July 2002 and July 2006, we have applied our instrument to 
estimate the consumer demand for 618 product-market combinations. To compare the 
validity of our new method with the other approaches we take our estimates for the 
products which were subsequently launched and for which the actual market per-
formance could be assessed  (Langley et al., 2009b) In total we include 160 product-
market combinations, comprising 33 products each for an average of five consumer 
segments. These products came from five sectors, namely telecommunications,  
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dentistry, banking services, internet applications and consumer electronics. This data-
set contains the estimations of the likely social contagion effect, which were made 
prior to the products’ introduction, as well as data on the actual market performance, 
as assessed post-introduction. Due to the broad range of products and sectors included 
in this analysis it is a challenge to collect relevant and comparable data on the actual 
market performance of the products. What one firm considers to be successful is for 
another firm a disaster. Purchase data is not always readily available and for some 
products it is not relevant as consumers may pay for usage rather than purchase the 
product, or not pay at all. We could ask the relevant product manager if our pre-intro-
duction estimations were useful, but that is less usable for validation purposes. 
eventually, we found that a reasonable source of data on actual market performance 
which can easily be used to compare disparate products from a range of sectors is the 
prevalence of information on each product from the relevant firm which can be found 
on the internet. As well as this, we collected data from the internet on the prevalence 
of sales outlets for each product from the relevant firm. We limited the information to 
that which was from the relevant country and that which was produced in the twelve 
months to March 2009. We combine these two sources to produce an index of actual 
market performance which we adjust to allow for time since the pre-introduction 
analysis was carried out and we assess the performance of the new approach for inno-
vative products, based on two dimensions of innovation: marketing discontinuity and 
technological discontinuity (Garcia and Calantone, 2002). The results of this analysis 
are shown in Table 6.1. The average explained variance in actual market performance 
is 36%, which is highly comparable with the results presented in chapter 5 of 33% for 
telecom products and 32% for financial products. Surprisingly, we see an improve-
ment in the accuracy of the social contagion estimations for major innovations com-
pared to the average. On both the marketing and the technology discontinuity dimen-
sions we see that for the new products which, at the time of their introduction, were 
similar to existing products our estimations are less accurate than for products which, 
at the time of their introduction, were dissimilar to existing products. This result may 
have come about because our method makes an estimate of the likely uptake of a 
product with specific characteristics, which for an innovation is that one product alone. 
After a product innovation has been successful many firms launch their own versions 
which incorporate the same characteristics. In this case our estimates are likely to 
reflect the total product uptake for the original and the copied products, thus making 
the estimations less accurate for less innovative products.

The published evidence on the validity of estimations made by the various approaches 
is summarized in Table 6.1 below. We conclude that our approach has a relatively high 
predictive validity. The implications of this comparison are of importance for those 
involved in the new product development process. For example, in practice it is often 
deemed necessary to measure the behavioural intentions of potential consumers as a 
means for estimating likely product uptake (Morwitz, Steckel and Gupta, 2007). These 
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results show that, particularly for major innovations, this notion may be incorrect. It 
is undoubtedly useful to involve potential consumers in the new product develop-
ment process, to see if they understand a new product concept, to investigate the 
usability of the new product, etc. However, it appears that there may be better ways 
to predict their adoption behaviour than by measuring their purchase intentions.

Table 6.1. 
Comparison of predictive validity of our social contagion approach with other consumer 
research and forecasting approaches

approaCh explained varianCe 

in aCtual Consumer 

demand 

referenCe

Consumer research approaches
– behavioural intention surveys
– perceived innovation attributes

0.28
0.15

0 – 0.08

(sheppard, hartwick and Warshaw, 1988)
(Ortt, 1998)
(Arts, Frambach and Bijmolt, 2007)

Forecasting approaches, including 
expert (judgmental) analysis and 
data analysis 0.24 (Armstrong, 2002; Kahn, 2002)

The social contagion approach 
described in this dissertation
– telecom products
– financial products
– wide range of products
–  for major innovations 

marketing discontinuity 
technology discontinuity

0.33
0.32
0.36

 
0.50 
0.46

(langley et al., 2009a)

(langley, Ortt and pals, 2009b)

6.2.3 Determinants of social contagion
In the last few years there has been increasing interest in the role of the process of 
social contagion in the consumer adoption of new products. However, quite surpris-
ingly, there is as yet a lack of studies identifying determinants of social contagion. The 
literature which does look at the role of social contagion places it as antecedent to 
consumer demand. For example, many different and sophisticated versions of the Bass 
Diffusion Model make estimations of the internal market influence, analogous to 
social contagion between consumers, without investigating how the process of social 
contagion comes about or the ways in which one new product may be more socially 
contagious than another. However, if we are to improve our understanding of social 
contagion it is insufficient to consider it a black-box which somehow drives consumer 
demand. This issue is of prime importance in the scientific debate surrounding this 
issue at the moment and forms our fifth research question: What are the determinants 
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of social contagion? During the study we report in chapter 3, we carry out a literature 
search looking for product characteristics that can be related to copying behaviour 
and also for personality traits that might influence the copying behaviour of an indi-
vidual, resulting in two long lists of characteristics. We then narrow these long lists 
down by expert judgment during a process of discussions in which consensus was 
reached to produce the lists reported in Tables 4.1 and 4.2. In chapter 5 we create a 
structural equation model to link these product and consumer characteristics via the 
concept of social contagion to consumer demand. We use behavioural data regarding 
the sales and usage for 124 product-segment combinations of information and com-
munication technology related products from the telecoms and financial sectors to 
test the effects relating to social contagion. We identify the main determinants of 
social contagion. Specifically, we find that consumer characteristics have only a weak 
effect on the probability that social contagion occurs. We find the strongest effect 
from product attributes which stimulate people to begin using that product as 
opposed to other product attributes such as those encouraging people to carry out 
the product-related behaviour accurately or to keep on using the product over an 
extended period of time. This is the first time that determinants of social contagion 
have been identified as well as the first time that their relative importance in driving 
consumer demand has been assessed. 

Our final research question, also addressed in chapter 5, is: what is the strength of the 
effect of social contagion on the actual adoption of new products? This has been inves-
tigated for certain types of products, such as contagion effects between medical doc-
tors prescribing new medicines (e.g. Burt, 1987b; Manchanda, Xie and Youn, 2008) and 
for consumer durables (van den Bulte and Stremersch, 2004) but as yet not for innova-
tive information and communication technology products. We show that the effect 
size of social contagion on actual consumer demand is around 0.57 in both the tele-
com and the financial sectors (see Table 5.2), which, as can be seen in 6.2.2 above, 
compares very favourably with similar studies using other factors as independent 
variables.

6.3 Managerial implications

From the outset, an objective of this research has been to develop a well-founded and 
workable instrument for firms which develop new products. A large part of this dis-
sertation describes an instrument which offers such firms a new approach to assess 
the market potential for innovations early on in the development process. This instru-
ment is complementary to traditional methods and the results provide recommenda-
tions for improving their products to increase the market potential.
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6.3.1 Relevance for product development
When managers develop new innovative products they make many decisions based 
on what they expect will happen once that product is made available to consumers. 
These decisions include: Which new product idea has the highest market potential 
and should be developed? Which of the many possible variants of the new product 
has the highest market potential and should be developed? Which (functional,  
aesthetic, user interface, etc.) design choices will optimise the market potential? The 
method presented in this dissertation goes some way to providing valid and useful 
answers to these questions. It can help product developers by providing advice as to 
how to stimulate the social contagion process of new products. This can benefit firms, 
particularly prior to market launch, by helping them to choose between various  
products in the development pipe-line as well as by focusing product development 
activities to improve a new product’s social contagion properties. In chapter 4 we  
propose a simple procedure for applying the new instrument which can easily be  
carried out during the new product development process and we applied this process 
in a number of case study settings. 

The first case study, described in chapter 3, was in an assignment for a european 
mobile telecommunications operator, which was considering the introduction of five 
new mobile services in one country for the so called SOHO market; SOHO stands for 
‘Small office, home office’ and is used to refer to self-employed entrepreneurs working 
from a small office, often based at their own home. In a short space of time we applied 
our new instrument and calculated estimates of the social contagion effect. We also 
analysed five existing mobile services to use as a benchmark. All ten of these services 
had already been launched in a neighbouring country. By comparing our estimates 
with the market penetration of the services in the neighbouring country, including 
the benchmark services, we found a high correlation. Thus for the five new services 
we were able to advise on which would be the most successful if launched into the 
target market.

In chapter 4 we describe the relevance of the new instrument for product develop-
ment in two more case studies. The first of these was carried out during the develop-
ment of the innovative new product, mobile Tv, whereby broadcast Tv can be watched 
on a mobile phone, intended for the Dutch consumer market. Prior to market intro-
duction, the firm developing the new product needed to understand which market 
segments were likely to show the highest potential for the new product. Our new 
instrument was applied by assessing the mobile Tv product characteristics and the 
characteristics of a segmentation of the Netherlands (Dekker et al., 2003) whereby 
consumer segments are plotted on two axes: socio-economic status (low – high) and 
categories of values (traditional – modern – postmodern). From the resulting six con-
sumer segments we were able to calculate the likely social contagion effect for each 
group and provide a relative score for their potential for adopting the new product. 
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We identified one (high socio-economic status/modern values) as having the highest 
potential for social contagion to occur, thus answering the first practical question: 
which market segments show the highest potential for the new product?

In the second case study described in chapter 4, a friend network service, also for use 
on mobile phones, was analysed using the new instrument whilst this new service 
was at the concept stage, very early in the development process. This new service 
would allow users to upload information to their personal profile from their mobile 
phones thus helping their friends to keep constantly updated as to where they are, 
what they are doing, etc. The key product development question which needed 
addressing in this case was: which elements of the basic design of the concept need to 
be improved, so as to optimise social contagion? Our new instrument can identify the 
product characteristics which show the most room for improvement with respect to a 
market segment, by determining the difference between the calculated social conta-
gion effect brought about by each product characteristic and the highest possible 
effect that product characteristic can have for the market segment in question (see 
Figure 4.1). In this way, we identified that for the friend network concept the largest 
increase in the social contagion effect would be achieved by increasing the non-social 
benefit for the individual. This concept service is focused on stimulating rich commu-
nication between users – more often, better quality, any place. However, according to 
the analysis, in order to maintain market interest in the longer term, people will need 
added benefit besides these social aspects, such as being able to use the service as a 
new source of information (e.g. via blogs), as an image database, etc. 

Besides these specific product development questions, the main decisions made dur-
ing new product development are based to a large extent on the overall estimate of 
consumer demand for the new product in question. In all of the cases described above 
these estimates were made and presented to the development teams. Our findings 
relating to the validity of these estimates are described above (6.2.2).

6.3.2 Relevance for marketing communication
Working alongside the product developers, the marketing function is responsible for 
communicating with the consumers about the new product. They too base many of 
their decisions on what they expect will happen once that product is made available.  
Their questions include: Which market segments or consumer types are most likely to 
buy and use the product? What are the strengths of the product which we should 
highlight? Which aspects of the proposition may limit the uptake of the product and 
is it possible to alleviate the problem via marketing communication? Again, the 
method presented in this dissertation helps answer these questions.

For example, in the mobile Tv case from chapter 4 referred to above (6.3.1), one of the 
main questions which our new instrument was used to answer was: are there features 
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of the service that can have a positive effect on the target group that can be empha-
sised in the marketing campaign? From the detailed results (see Figure 4.2) for the 
highest scoring market segment it is possible to see which product characteristics 
contribute the most to their high chances of copying the new behaviour. For example 
we identified that the distinctiveness of watching Tv on a mobile phone, compared to 
other behaviours using a mobile phone such as text messaging, etc., has a strong posi-
tive effect on the chance that social contagion will occur. The behaviour is eye-catch-
ing, especially the fact that most devices have to be turned by 90 degrees to meet the 
standard screen size ratio of the Tv image. Since this analysis, the firm in question 
launched the mobile Tv service in the Netherlands and adopted our advice in the 
accompanying Tv advertising campaign by emphasising exactly this 90 degree turn.

Although the results of an analysis of the social contagion of a new product are 
primarily of use for product developers and marketers, on a strategic level they can 
help firms with a wide range of decisions, including, the allocation of resources, 
competitive strategy leading to a unique market position, portfolio management and 
focus in product lines, cannibalization choices and decisions relating to a growth 
strategy driven by innovation.

The approach presented in this dissertation has some differences compared to 
standard approaches making it an interesting addition. Importantly, it can be applied 
prior to the market launch of the product, when there is no direct market data 
available. Most standard methods require real market data or at least a working 
prototype which can be costly to produce whereas our approach can be applied at the 
concept stage thus saving time and money. Also, our approach can be applied to 
innovative new products which are dissimilar to existing products. For example, it 
allows us to assess consumer demand for a new product without relying on potential 
consumers to evaluate the product. It makes no assumptions about potential 
consumers’ knowledge of the product or its possible impact on their daily lives and it 
does not assume that consumers can adequately articulate their future needs.

6.4 Limitations and Future research possibilities

As with any new approach, there are a number of limitations and shortcomings in the 
research presented in this dissertation which we will attempt to summarize here. 
Some authors have complained that many methods proposed to predict the market 
potential of new products do not state when they are or are not applicable (kahn, 
2002; Lynn et al., 1999) and so we include such issues in our list of limitations. In the 
following sub-sections we identify assumptions that we have made in this research, 
state what the related limitations are and then propose a number of research avenues 
for the future.
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6.4.1 Expert judgment
The approach we have adopted in this research, in particular in chapters 3, 4 and 5, is 
one whereby experts make judgments regarding the new products and regarding the 
relevant market segments. For each of the products included in the study the experts 
were provided with information on related and competing products and then asked to 
complete a questionnaire. The experts gave their opinion of the product’s characteris-
tics, such as, “Intrinsic sociability: The extent to which the behaviour is itself social, 
or forms part of a social situation.” They rated the product on a 7-point Likert-type 
scale (1 = “very much less than the average of the other products” to 7 = “very much 
more than the average of the other products”). So, for example, if an expert considered 
a product to have the same level of “intrinsic sociability” as the related and competing 
products, they would give it a score of 4. A similar process was carried out for collect-
ing experts’ opinions of the market segment characteristics. We adhered to Stewart’s 
principles for reliable judgments, by organising and presenting information in a form 
that clearly emphasizes relevant information, by limiting the amount of information 
used, by using computation to process the judgments and by combining the judg-
ments of several experts (Stewart, 2001). We make two assumptions: that the experts 
are able to make consistent judgments in this way and that the judgments are  
unbiased, i.e. that they are a valid reflection of the actual characteristics of the prod-
ucts and market segments. Inconsistency and bias are the two ways that expert judg-
ments can be suboptimal (Harvey, 2001). We have taken a number of steps to ensure 
that our assumptions hold. Firstly, others have found that better results are achieved 
when the judgment task is decomposed into smaller tasks (MacGregor, 2001) and this 
is what we did by asking the experts about individual product characteristics one at a 
time. We did not ask the experts to make any judgment about a product as a whole 
and we did not ask for any form of prediction. A second step we took to reduce bias 
was to only include experts who had no stake in the outcome of the analysis, as  
evidence shows that the person responsible for developing and implementing a plan 
of action should not be involved in estimating its chances of success (Brenner et al., 
1996; Harvey, 2001; Taleb, 2007). Another step to ensure that the experts used in our 
studies could make valid judgments was to measure the inter-judgmental agreement 
(see 5.2.1). As our experts agreed with each other we know that their judgments were 
reliable and this is a prerequisite for validity.

There are important practical advantages for making use of experts as we have, as 
opposed to other methods making use of potential new users of a product or methods 
based on data analysis. The main advantage is that our method can be applied very 
early in the development process, before any market data is available and, crucially, 
before important financial decisions are made. This allows firms to boost profits by 
optimizing the chances of their best ideas, and reduce costs by changing the course of 
less promising developments. Nevertheless, despite taking steps to ensure that our 
assumptions regarding the reliability and validity of the judgments hold, our 
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approach’s heavy reliance on experts remains a limitation. In relation to this limita-
tion, future research could focus on two areas: reducing the reliance on experts or 
further reducing the inconsistency and bias of the experts’ judgments. Taking the first 
of these areas, new studies could investigate whether by combining our approach 
with different approaches into a single analysis more valid results could be obtained, 
in line with evidence to this effect from combining other methods (Armstrong, 2001a). 
The literature identifies two alternatives to expert judgment, namely consumer analy-
sis and data analysis (Armstrong, 2001c; kahn, 2005; Taschner, 1999), and as previ-
ously stated in the introduction (1.3) we add two categories, namely practical, trial-
and-error approaches and theoretical approaches. We argue against relying on 
consumer analysis and data analysis for cases where the new product is innovative 
and therefore different to existing products (see 3.2). These two categories of methods 
rely heavily on the assumption that past experience or past data is the best predictor 
of the future, which for innovative new products is likely not to be the case (Morwitz, 
Steckel and Gupta, 2007; Schnaars, 2009; Taschner, 1999). We would like to investigate 
how to adapt practical, trial-and-error approaches to allow them to be applied very 
early in the development process and this could provide us with timely information 
on the products and market segments without recourse to experts. The second area 
for future research mentioned above is to improve the quality of the experts’ judg-
ments. various authors suggest ways of improving judgments and futher research 
could, for example, assess the effect of making the experts explain their judgments 
(c.f. Arkes et al., 1987; Stewart, 2001) or of selecting the experts to ensure that they 
are heterogeneous with respect to their domain knowledge (Rowe and Wright, 2001). 
New studies could further investigate various selection criteria which could be applied 
to obtain the most valid judgments or show the effect of including more experts on 
the quality of the judgments or the effect of removing any outlying judgments.

6.4.2 Supply-side of the market
Our approach for estimating the consumer demand for a new product only addresses 
part of the total picture of new product success. Besides the demand-side of the equa-
tion there are many supply-side issues which we purposefully exclude from our model. 
These include the technological choices, partnering between businesses, supplier-
relationships, market introduction strategies, governmental regulation, the value-
chain, distribution and so forth (Baumol and Blinder, 2008). An assumption we make 
is that our estimations of the demand side of the market provide sufficient insight 
into the likely consumer demand. This is a limitation because when a firm sets about 
deciding which new product ideas to develop, the decision makers need to take 
account of issues on both sides of the equation. Sometimes, however, one side proves 
to be the limiting factor, by being both highly important for the success of the new 
product as well as being difficult to estimate. For example, for a new telecommunica-
tions product such as mobile Tv where the new technology is fully developed (DvB-H) 
and the regulatory situation determining broadcasting rights is clear (such as in the 
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Netherlands at the time that mobile Tv was launched) then the limiting factor in a 
firm being able to make well-founded decisions regarding new product development 
is the estimation of consumer demand. In other situations the supply-side issues may 
be the limiting factor and in many situations both sides will prove to be equally impor-
tant and equally difficult to predict. The method presented in this dissertation is a 
partial answer for those seeking to develop new products and an avenue for future 
research is to link this approach and others like it which focus on the demand-side of 
the market with complementary approaches for modelling the supply-side thus updat-
ing earlier work on combining both sides of the market (see e.g. Bon, 1986).

6.4.3 Generalizing to other product categories
The research we describe has been focussed on information and communication tech-
nology products, both in the telecommunications and the financial sectors, and the 
instrument we describe was initially developed for this product category. However, as 
described in 6.2.2, we have since applied it in other sectors such as dentistry, banking 
and consumer durables and we therefore assume that it is more broadly applicable. 
The validation research includes some product categories from these sectors but we 
would advise those applying the method to take care when applying it to other prod-
uct categories as the interpretation of the results as well as the reliability of the find-
ings has been less well researched. This is clearly a valuable area for future research 
and we would welcome the opportunity to validate this approach more widely with 
other product categories including various fast moving consumer goods, commodi-
ties like water, gas and electricity, as well as mortgages, health-care insurance, elec-
tric cars, etc. In a number of these areas the pace of innovation is accelerating and 
many wholly new products are being developed and released into the market. At the 
time of writing electric cars show potential to burst onto the market and in the elec-
tricity sector the arrival of smart meters combined with local energy production pro-
vides many opportunities for a wide range of new consumer services. Nevertheless, 
the information and communication technology sector has proven to be a good place 
to start as it has allowed us to include a number of radical product innovations in our 
studies. As noted by other authors, “In high technology businesses such as computers 
and telecommunications, for example, change is rapid and the rate of new product intro-
duction is fast and frequent, meaning data series are often short or nonexistent. In addi-
tion, the innovations themselves are often more radically new, making their adoption by 
consumers more consequential. This suggests that a different set of new product forecast-
ing models may be more appropriate than when forecasting sales of low-technology prod-
ucts, such as new bars of soap or breakfast cereals.” (Lynn, Schnaars and Skov, 1999, 
p.566).

6.4.4 Business-to-business market
When the adopters and users of a product are businesses rather than individual con-
sumers then the method as presented in chapters 3, 4 and 5 is not applicable, as the 
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assumption we make is that groups of consumers can be described on the basis  
of their personality traits. Thus, a limitation is that we can only apply our model to 
products intended for the consumer market. Future research can focus on social conta-
gion in the business market and indeed we have made a start in this direction. We 
believe that if we look at the basic concept of social contagion then there is no reason 
in principle that it cannot be applied to organisations. Businesses are comprised  
of people at various levels of the organisation and these people talk to each other, to 
others from other organisations and they view the same media. Because of this, we 
can propose that not only do individuals copy each other, also companies copy each 
other in terms of the products they use or even the strategies they adopt. Take the 
rapid spread of certain business products or processes, such as computer software 
(e.g. Microsoft Office), Total Quality Management, enterprise Resource Planning and 
many others. Could the adoption of these have been driven to some extent by social 
contagion between businesses? Based on a belief that this is the case, we have  
developed a business-to-business version of our method. The product characteristics 
of this version are very similar to the business-to-consumer version described in this 
dissertation. The customer segment characteristics are replaced with elements of the 
organizational culture. The validation of this business-to-business version is ongoing.

6.4.5 Models for use by consumer groups
The instrument described in this dissertation has been applied to provide advice for 
firms which develop new products. The implicit assumption is that it is predominantly 
these firms which are interested in the estimates of likely consumer demand. However, 
there may well be others who could benefit from a better understanding of the mecha-
nisms which drive the spread of new products. For example, we may be able to pro-
vide advice for the consumers at whom these firms aim their products, perhaps by 
providing consumer groups with support and direction to allow them to better under-
stand how they are influenced in the process of social contagion. This could help con-
sumer groups to take more control over the process of innovation, by helping them to 
learn how they can convince their members to join in activities aimed at putting pres-
sure on the firms to provide the products and services they demand. An interesting 
example of this process of a consumer association taking the lead in an innovation 
process was the recent case in the Netherlands of a consumer association, Windvogel, 
which operates four wind turbines and delivers electricity to the Dutch network.  
The association sought cooperation from the major energy retailers to allow the indi-
vidual consumers in the association to deduct their portion of the generated electri-
city from their monthly bill and recently agreed just this with eneco, one of the 
Netherlands’ leading energy retailers.

There is huge potential for many consumer groups to get their members acting 
together to influence firms. This could be aimed at influencing a specific firm to change 
its practices or to offer a specific new product, such as the internet-based consumer 
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group Dell Hell (www.dellhell.net), which focuses on communicating with the compu-
ter manufacturer Dell to improve its products, or it could be aimed at a sector of firms 
to put forward the consumers’ perspective, such as the Windvogel example above. 
either way, if the consumers are aware of the process of social contagion and can coor-
dinate their activities such that their requirements are communicated in an effective 
way, then the whole process of innovation which has generally been a one-way com-
munication from firm to consumer can change into a two-way communication bring-
ing the consumers onto an equal footing with the firms. One stream of research in this 
area has focused on the so-called lead-users (Hippel, 1986) who are ahead of the main 
stream consumers and generate new ideas. Another relevant stream of research looks 
at brand communities (McAlexander et al., 2002; Thompson and Sinha, 2008), but 
there has been little attention paid to how the process of social contagion can help the 
main stream consumers to become more active and to combine together, e.g. via the 
internet, to become a force in the innovation process.

6.4.6 Quantified sales forecasts
During the application of our method we have noticed that the firm concerned is very 
often interested in two levels of results. Firstly, they are interested in results on the 
level of choosing between various possible new product developments or understand-
ing how a new product is likely to perform compared to competing products. On this 
level our method provides sufficiently detailed results. However, on a more detailed 
level, they would also ideally like a quantification of the data in terms of turnover or 
market share. The results of our method provide an estimation of the likely social con-
tagion effect but do not calculate how this translates to a specific number of future 
adopters or forecast sales figures. As stated in 6.4.1 above, these detailed figures 
depend on more than just the likely consumer demand. In order to generate such pre-
dictions we would need to take many issues into account besides the product charac-
teristics and the consumer characteristics, such as the size of segments, the general 
rate of new product diffusion for a specific product category, and a range of supply-
side issues. This would be a major extension to our model which could combine a vali-
dated business model with the results of our method to produce hard predictions of 
actual sales and would be a valuable but challenging area for future research. 
“Forecasting sales of radically-new technological products is an important but treacherous 
task.” (Lynn, Schnaars and Skov, 1999).

6.4.7 Modelling product diffusion
Once a product has been launched into a market, a rich quantity of data becomes 
available on the real consumer uptake of the product and this can be used as a basis to 
make forecasts of how the diffusion process will continue. Such post-introduction 
forecasting is an area which has generated an enormous amount of research and innu-
merable methods and techniques (Armstrong, 2001c; Leeflang, Wittink, Wedel and 
Naert, 2000; Makridakis, Wheelwright and Hyndman, 1997) which are generally aimed 
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at predicting how a diffusion curve will continue. Many variants of the generalized 
S-curve have been proposed (Bass, 1969; Goldenberg et al., 2002; Ortt and Schoormans, 
2004; Rogers, 2003) and much work has been done to validate alternative methods. 
On the other hand, pre-introduction prediction of product adoption is relatively under-
researched (kahn, 2002; Taschner, 1999; urban, Weinberg and Hauser, 1996). The 
approach we propose is intended for use prior to the market introduction of a product 
and it does not model product diffusion or produce a predicted diffusion curve. It is a 
model of market demand and can be seen as providing results in the form of grada-
tions of ‘hit’ or ‘miss’, rather than a time-dependent curve. There is a need for better 
methods of predicting market demand at an early stage of new product development: 
to optimize the best ideas and to stop those doomed to failure before huge invest-
ments are made. One conceptualization of the new product development process 
extends the idea of the S-curve by adding two phases prior to the widespread uptake 
of the new product: the innovation phase between the initial invention and the first 
market introduction and the adaptation phase between the first market introduction 
and the onset of the standard S-curve (Ortt and Schoormans, 2004). efforts to model 
the market potential of new products are almost exclusively intended for use after 
these two phases, once the smooth S-curve has begun. However, our approach is  
ideally suited to providing estimates of consumer demand during the adaptation 
phase, when there is instability in the market and when various forms of the new 
product are introduced, many of which fail and are replaced by adapted forms.

Any method which does produce a predicted diffusion curve at the beginning of the 
development of an innovative product will need rigorous validation to prevent a  
spurious accuracy effect. Nevertheless, there are a number of future research options 
related to our research. The first one is to link the theoretical basis of our method to 
the general S-curve diffusion pattern. The three theoretical concepts we used as a 
basis for our method are fecundity, i.e. the number of copies which are made of a prod-
uct-related behaviour, the fidelity of those copies, i.e. whether consumers are able to 
carry out the product-related behaviour in the right way, and the longevity of the 
product-related behaviour, i.e. whether consumers keep on expressing the behaviour 
over a long period of time. In chapter 5 we show that fecundity has a stronger effect 
on market demand through social contagion than fidelity or longevity. The strength of 
the fecundity of a product-market combination could translate to the slope of the 
S-curve, or the speed of diffusion. The fidelity may reflect the reliability of the pre-
dicted curve and the longevity may say more about the duration of the curve. By link-
ing fecundity and longevity, we may be able to calculate the expected maximum  
penetration. This idea is summarised in Figure 6.1. Further research could assess these 
relationships by determining the levels of the three social contagion constructs for 
product-market combinations for which the diffusion curve is known.
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Figure 6.1. Possible links between three theoretical constructs of social contagion and the 
generalized S-curve of product diffusion.

Another option for linking our approach to the diffusion curve involves making use of 
future scenarios. Our approach does not require working prototypes and is based on 
assumptions regarding the product’s characteristics as well as assumptions regarding 
the competing products and alternative behaviours that the consumers could copy 
instead. By creating a number of future scenarios in which the competitive market 
situation gradually evolves, it could be possible to use our approach to predict a 
number of points along the expected diffusion curve. even with only three or four 
points being predicted, a rudimentary diffusion curve can be estimated and this can 
be done in principle at the concept stage which no other method we are aware of can 
reliably do.

Yet another possibility to develop our social contagion approach so that we can gener-
ate predictions of the diffusion curve is to make use of models which can generate a 
time-related growth curve. One possibility is the modelling technique known as sys-
tem dynamics (Sterman, 2000). System dynamics allows us to model two things: 
stocks (of consumers) and flows (e.g. from non-adopter to adopter). We have investi-
gated the possibility of applying system dynamics to the process of social contagion 
during the adoption of new products (Mooy et al., 2004). The Bass adoption model can 
be depicted in the form of system dynamics, whereby there is a flow of consumers 
from the stock of the potential market to the stock of consumers who have adopted. 
This flow is influenced by both an innovation coefficient (P) and an imitation coeffi-
cient (Q). We elaborate on this basic model by proposing a social contagion model, 
shown in Figure 6.2. In this model, consumers can flow from the potential market to 
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being customers by adopting or to being non-customers by rejecting a new product. 
Consumers can also discard a product and therefore flow from being customers to 
being non-customers. each of these three flows also has an innovation coefficient (Pa, 
Pr and Pd) and an imitation coefficient (Qa, Qr and Qd). This model looks promising as 
the output depicts both the rise and the fall of a diffusion curve, shown in Figure 6.3. 
This research avenue can be explored further.

Figure 6.2. A systems dynamics version of a social contagion model of product diffusion 
(taken from Mooy, Langley and Klok, 2004).
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Figure 6.3. Typical output of the systems dynamics model shown in Figure 6.2 
(taken from Mooy, Langley and Klok, 2004).

An alternative possibility to generate predictions of the diffusion curve based on 
social contagion is to model individual consumers’ copying behaviour over time and 
this is described in the next paragraph.

6.4.8 Disaggregate level analysis
The approach we have proposed is an aggregate level model. We make assumptions 
regarding the homogeneity of the market segments, or at least that average values of 
the consumer characteristics are valid across a whole segment. Although our valida-
tion results suggest that this approach is effective in the situations we have applied it, 
that may not always be the case. In the fi eld of macro economics, Lucas (1976) criti-
cised macro-level models because of the assumption they make regarding the stability 
of the market structure which cannot account for changes in the environment, such 
as policy changes. As such, he rejects attempts to use aggregate level data to predict 
the effects of an economic policy change. This can serve as an analogy for aggregate 
level models of the consumer adoption of new products, particularly new product 
innovations which may cause disruption in the market. And this analogy applies to 
our model which works at an aggregate level and attempts to predict the effects of 
changes in the market brought about by innovative new products. Therefore, an 
improvement to our approach would be to model the adoption of a new product at the 
individual, behavioural level. There are a couple of strands of research which are mak-
ing progress in this area. For example, Garcia (2005) proposes the use of agent-based 
modelling techniques in the area of new product adoption. Agent-based models are 
computer simulation models in which the actions of autonomous ‘agents’ are calcu-
lated by allowing each agent to ‘behave’ differently. By running the simulation model, 
the individual agents interact and the effects for the whole network can be calculated. 
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By modelling a connected network of consumers as the agents and programming 
them with varying degrees of innovativeness and propensity to copy their neigh-
bours, these simulations can model the process of new product adoption at the disag-
gregate level. Some researchers have proposed just such models (Alkemade and 
Castaldi, 2005; Deffuant et al., 2005; Delre et al., 2007) which include agent parame-
ters related to the extent to which agents are influenced by neighbouring agents in 
the network but as yet none of this research includes determinants of social conta-
gion in the models. Combining the work presented in this dissertation with such 
agent-based models would be a fruitful path for new research. 

A related strand of research which also models the individual level adoption of new 
products is based on the so-called cellular automata. These are computational models 
in which ‘cells’ can be in one of a small number of states and each cell ‘behaves’ by 
being activated or inhibited by the activity of its neighbour cells, each obeying a small 
set of a mathematical rules. The best known version of this model is Conway’s Game 
of Life (Gardner, 1970) which is a two-dimensional grid of cells, each of which is in one 
of two possible states, black or white. At each time step, the configuration of a cell’s 
neighbours determines whether that cell will change colour or stay the same. Despite 
the simplicity of the computational rules, this model can produce vast complexity, 
even simulating simple life forms (Dennett, 1995). This type of model has recently 
been used to simulate consumers’ adoption of products (Garber, Goldenberg, Libai and 
Muller, 2004; Goldenberg, Libai and Muller, 2002) whereby each cell in the model rep-
resents a consumer and each consumer can be in one of two states: non-adoption and 
adoption. There are simple computational rules that define the transition of a cell 
from being a potential adopter to adopting a product. Two types of rules are stipu-
lated: external factors, whereby consumers are influence by external mechanisms, 
such as advertising; and internal factors, whereby consumers are influenced by an 
interaction with another consumer who has already adopted the product. Again this 
type of model appears to be a promising way of making early predictions of the  
consumer demand for a new product using an individual-level approach. Once again, 
however, none of this research includes determinants of social contagion in  
the models and future research could therefore combine the work presented in this  
dissertation with such models.

6.4.9 Social-psychological research into social contagion
Part of the scientific contribution of this dissertation is that for the first time the 
antecedents of social contagion have been investigated and we have been able to 
show why one product may stimulate the process of social contagion more than 
another. However, we have not focussed on the underlying inter-personal mechanisms 
which cause social contagion to come about. As stated in our definition of social 
contagion (1.2) there are various mechanisms which drive people to influence each 
other to adopt a new product, including direct behavioural imitation, word-of-mouth, 
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informational influence, persuasion and social norms. We have assumed that we can 
group these mechanisms together and that we can study the combined social 
contagion effect they produce. In order to tackle this limitation, social-psychological 
research would be needed to tease out the separate effects. Social psychologists have 
investigated mechanisms of social contagion, albeit in areas other than new product 
adoption. These include binge eating (Crandall, 1988), behaviour in crowds (Chapko 
and Revers, 1976) and emotional or mood contagion (Barsade, 2002; Hatfield et al., 
1993; Neumann and Strack, 2000). Some have related these mechanisms to product or  
service related situations (Hennig-Thurau et al., 2006; Tanner, Ferraro, Chartrand, 
Bettman and Baaren, 2008) and this work could be continued, for example by 
implementing an experimental approach in which various mechanisms could be kept 
controlled and a single mechanism could be varied. This could attempt to see how 
social contagion between consumers comes about and could identify the dominant 
mechanisms. Such an approach could also investigate the social or contextual factors 
which stimulate or inhibit social contagion. For example, some social-psychological 
research has shown that social contagion can be inhibited by placing a mirror in front 
of the person involved in the experiment. By constantly being reminded of themselves 
in this way, they appear less likely to adapt their behaviour to be more like those 
around them (Dijksterhuis and Bargh, 2001). If such an effect were shown to play a 
role in inhibiting social contagion during product adoption, this could affect the 
recommendations regarding the placement of mirrors in shops. There are many such 
potential avenues for further research of consumer behaviour related to social 
contagion.

6.4.10 Other possible steps in researching social contagion
Besides the possible extensions to our method described above, there are a number of 
other relevant areas for future research. In the area of further improvements to the 
approach advocated in this dissertation, an obvious topic is to take the results from 
chapter 5 regarding the determinants of social contagion and feed them back into the 
instrument described in chapters 3 and 4. using the structural equation model 
described in chapter 5, we could not only ascertain which determinants are the most 
important in driving the process of social contagion but also calculate the weights for 
each of the product characteristics and each of the consumer characteristics. These 
weights could serve as a fine-tuning of our instrument. 

Another example of a refinement to our approach is to look at how different types of 
consumer may perceive the product characteristics. As this was the first time that 
researchers had looked at candidate characteristics which may increase the probability 
of copying we needed to take a simple step first before adding too much complexity to 
the model. In order to do this we assumed that we could measure the product 
characteristics as seen by an ‘average’ consumer. Future research could propose a 
modification to our approach so that these measurements can be split to reflect the 
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different perceptions. For example, consumers who are knowledgeable within a 
specific domain may have very different perceptions of product characteristics than 
consumers with no knowledge in the domain (e.g. related to ease of use). Another 
example is to include a broader range of product-market combinations in the data set 
for the model presented in chapter 5. As described in 6.2.2 above, we have carried out 
a large number of analyses using our model and more of these could be included in the 
model to identify the strength of the effects of the determinants, although finding 
accurate and comparable data on the actual market uptake of the products is 
challenging. With an increased dataset, we expect that we would then be able to 
investigate the relation ships in more detail.

6.5 Concluding remarks

Right at the beginning of this dissertation we presented a quote from the 19th century 
proposing that innovations spread because of social contagion. More than a hundred 
years later we are still developing this idea. The research described in this dissertation 
has shown for the first time that it is possible to estimate the social contagion that a 
new product will bring about. It is possible to do this whilst that product is still in the 
process of being developed such that improvements can be implemented prior to 
market introduction. Additionally, we have shown that these estimations are valid 
predictions of the actual market demand for the new product and we have focussed 
on the practical application of the new approach for product developers and marketers. 
We have identified for the first time the most important determinants of social 
contagion from a set of product characteristics and consumer characteristics. We 
believe that we have shown that there is much benefit to be gained by firms if they 
make use of the social contagion approach we propose during their new product  
development process.
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7 Summary in english

 Predicting the Market Demand for an Innovation Based on 
the Concept of Social Contagion 

This dissertation focuses on a social process of interpersonal influence, also known as 
‘social contagion’. The central theme is to develop our understanding of how social 
contagion comes about in relation to the consumer adoption of new products. 

The research described here has two main objectives. Firstly, we aim to develop a new 
methodology for assessing to what extent a new product will stimulate social conta-
gion within its target consumer market. We investigate how this methodology can be 
used to make pre-introduction predictions of the future consumer demand for a new 
product. Secondly, we aim to improve our understanding of the role of social conta-
gion in the process of new product adoption by identifying which characteristics of 
consumers and of products drive this process and, in turn, affect the consumer 
demand for a new product. 

We propose a new approach for making theory-based estimates of consumer demand, 
to be carried out during product development, for radical innovations and really new 
products. We choose to focus on products which incorporate information and commu-
nication technology. We do this because this is an industry which produces a relatively 
high number of innovations intended for release into the consumer market and 
because for such products it is difficult to make pre-launch estimations of the likely 
market demand. 

An increasing number of studies are showing the importance of social contagion dur-
ing the adoption and diffusion of new products (Dijksterhuis and Bargh, 2001; Hurley 
and Chater, 2005; Manchanda et al., 2008; Tanner et al., 2008; van den Bulte and 
Stremersch, 2004). Despite this growing evidence, there remain a number of signifi-
cant gaps in our knowledge on this matter and we specify six research questions 
which are subsequently addressed in the articles:

1.  To what extent are traditionally applied methods of market research applicable in 
situations where new product innovations are being developed?

2.   How can the concept of social contagion be used to make predictions about the 
consumer demand for a new product? 
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3.  How can such a method, based on social contagion, be applied in practice to answer 
important product development and marketing questions prior to the market 
introduction of a new product?

4.  How valid are the estimations of consumer demand for a new product using this 
social contagion approach?

5.  What are the determinants of social contagion? 
6.  What is the strength of the effect of social contagion on the actual adoption of new 

products?

7.1 Main Findings

Tackling our first research question in chapter 2, we conclude that in situations where 
new product innovations are being developed two dominant market research 
approaches, concept testing and needs assessment, are not readily applicable. Many 
of the assumptions that these methods make are invalid during the development  
of innovative new products. Our conclusion from these findings is that alternative 
approaches for estimating the likely future consumer demand for a new product are 
needed. We propose four such alternatives: (1) adapting existing methods; (2) 
combining consumer research with market structure analysis or futures research; (3) 
using theoretic models; and (4) using trial and error methods. each of these requires 
successively fewer assumptions and can therefore be applied to increasingly innova-
tive situations. 

The idea of social contagion has been applied to new product diffusion through a mar-
ket but this has been in a descriptive manner, not predictive, and it has been done 
after the product has been introduced, not before (van den Bulte and Stremersch, 
2004). Answering our second research question, in chapter 3 we show how a new 
instrument which uses the concept of social contagion to make pre-introduction esti-
mations of consumer demand has been developed. We describe the theory of social 
contagion on which the instrument is based, known as memetics, and propose that 
the instrument be a combination of information regarding the product’s characteris-
tics and the consumers’ personality traits. By decomposing innovative product con-
cepts into a number of behavioural elements we are able to estimate the probability 
that a person with certain personality traits will imitate these behavioural elements 
and, as a consequence, will adopt the new product. In chapter 4 we specify in more 
detail how the instrument works and list the product and consumer characteristics 
used. 

Our third research question relates to the types of product development question that 
our new approach can answer in practice and we provide a summary in the Managerial 
Implications section (7.2) below. Our next research question is whether our theory-
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based approach of measuring the likely social contagion of a new product is able to 
provide valid estimations of consumer demand for that product. In the study presented 
in chapter 5 we analyze data from 124 product-segment combinations of information 
and communication technology products from the telecom and financial sectors. We 
find that our measurement of social contagion has a strong, positive relationship with 
consumer demand, with the variance in actual consumer demand explained by social 
contagion being 33% in the telecom sector and 32% in the financial sector. As a 
comparison, the time the products have been on the market accounts for only about 
2% of the variance in actual consumer demand. We can conclude that our approach is 
able to provide valid estimations of consumer demand for these products. It is impor-
tant to note that at the stage when our approach is intended to be applied, early in 
the product development process, there is no relevant data available regarding the 
market uptake of the product. At this stage many other market analysis methods 
cannot be applied, particularly when the product in question is innovative and 
therefore dissimilar to existing products. In this light, the validity of the estimations 
of consumer demand made by our approach is relatively high.

There is as yet a lack of studies identifying determinants of social contagion. The 
literature which does look at the role of social contagion places it as antecedent to 
consumer demand without investigating how the process of social contagion comes 
about or the ways in which one new product may be more socially contagious than 
another. However, if we are to improve our understanding of social contagion it is 
insufficient to consider it a black-box which somehow drives consumer demand. This 
issue is of prime importance in the scientific debate surrounding this issue at the 
moment and forms our fifth research question: What are the determinants of social 
contagion? During the study we report in chapter 3, we carry out a literature search 
looking for product characteristics that can be related to copying behaviour and also 
for personality traits that might influence the copying behaviour of an individual, 
resulting in two long lists of characteristics. We then narrow these long lists down by 
expert judgment during a process of discussions in which consensus was reached to 
produce the short lists reported in Tables 4.1 and 4.2. In chapter 5 we create a 
structural equation model to link these product and consumer characteristics via the 
concept of social contagion to consumer demand. We identify the main determinants 
of social contagion and we find the strongest effect from product attributes which 
stimulate people to begin using that product (Memetics calls this fecundity) as opposed 
to the consumer characteristics or other product attributes such as those encouraging 
people to carry out the product-related behaviour accurately (fidelity) or to keep on 
using the product over an extended period of time (longevity). This is the first time 
that determinants of social contagion have been identified as well as the first time 
that their relative importance in driving consumer demand has been assessed. 
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Our final research question, also addressed in chapter 5, is: What is the strength of the 
effect of social contagion on the actual adoption of new products? This has been inves-
tigated for certain types of products, such as contagion effects between medical doc-
tors prescribing new medicines (e.g. Burt, 1987; Manchanda, Xie and Youn, 2008) and 
for consumer durables (van den Bulte and Stremersch, 2004) but as yet not for innova-
tive information and communication technology products. We show that the effect 
size of social contagion on actual consumer demand is around 0.57 in both the tele-
com and the financial sectors (see Table 5.2), which compares very favourably with 
similar studies using other factors as independent variables (see Table 6.1).

7.2 Managerial implications

From the outset, an objective of this research has been to develop a well-founded and 
workable instrument for firms to apply in practice. When managers develop new 
innovative products they make many decisions based on what they expect will happen 
once that product is made available to consumers. The method presented in this 
dissertation can benefit firms, particularly prior to market launch, by helping them to 
choose between various products in the development pipe-line as well as by focusing 
product development activities to improve a new product’s social contagion proper-
ties. In chapter 4 we propose a simple procedure for applying the new instrument 
which can easily be carried out during the new product development process. We 
describe how we have applied this procedure in a number of case study settings, 
including during the development of the service ‘broadcast Tv for mobile phones’ and 
at the concept stage of the service ‘mobile friend network’. The case studies show 
how the new instrument can help to answer a number of key questions for both 
product development managers and marketers who base many of their decisions on 
what they expect will happen once that product is made available. These questions 
include: Which market segments or consumer types are most likely to buy and use the 
product? Which elements of the basic design of the new product need to be improved, 
so as to optimise social contagion? What are the strengths of the product which, when 
highlighted in the marketing communication, would have the strongest effect on 
market demand? Besides these specific product development and marketing questions, 
the main decisions made during new product development are based to a large extent 
on the overall estimate of consumer demand for the new product in question. In all of 
the case studies these estimates were made and presented to the development teams. 
Our findings relating to the validity of these estimates are described in section 6.2.2.

The approach presented in this dissertation has some differences compared to 
standard approaches making it an interesting addition. Importantly, it can be applied 
prior to the market launch of the product, when there is no direct market data 
available. Most standard methods require real market data or at least a working 
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prototype which can be costly to produce whereas our approach can be applied at the 
concept stage thus saving time and money. Also, our approach can be applied to 
innovative new products which are dissimilar to existing products. For example, it 
allows us to assess consumer demand for a new product without relying on potential 
consumers to evaluate the product. It makes no assumptions about potential 
consumers’ knowledge of the product or its possible impact on their daily lives and it 
does not assume that consumers can adequately articulate their future needs.

7.3 Concluding remarks

The research described in this dissertation has shown for the first time that it is pos-
sible to estimate the social contagion that a new product will bring about. It is possi-
ble to do this whilst that product is still in the process of being developed such that 
improvements can be implemented prior to market introduction. Additionally, we 
have shown that these estimations are valid predictions of the actual market demand 
for the new product and we have focussed on the practical application of the new 
approach for product developers and marketers. We have identified for the first time 
the most important determinants of social contagion from a set of product characteris-
tics and consumer characteristics. We believe that we have shown that there is much 
benefit to be gained by firms if they make use of the social contagion approach we 
propose during their new product development process.
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8 Nederlandstalige Samenvatting

 Het voorspellen van de marktvraag voor een innovatie op 
basis van het concept sociale besmetting 

Deze dissertatie richt zich op een sociaal proces van inter-persoonlijke beïnvloeding, 
ook ‘sociale besmetting’ genoemd. Het centrale thema is de vraag hoe sociale besmet-
ting ontstaat in relatie tot de adoptie van nieuwe producten door consumenten. 

Het hier beschreven onderzoek heeft twee hoofddoelen. Ons eerste doel is om een 
nieuwe methodologie te ontwikkelen voor het bepalen van de mate waarin een nieuw 
product sociale besmetting zal opwekken binnen de relevante consumenten doel-
groepen. We onderzoeken hoe deze methodologie gebruikt kan worden, vooraf aan de 
marktintroductie van een product, om voorspellingen te doen van de toekomstige 
marktvraag voor dat product. Ons tweede doel is om ons begrip van de rol van sociale 
besmetting in het proces van de adoptie van nieuwe producten te bevorderen door het 
identificeren van de karakteristieken van de consument en van de producten die dit 
proces stimuleren en hierdoor de marktvraag voor het nieuwe product beïnvloeden.

We stellen een nieuwe aanpak voor die vroeg in het ontwikkelproces  theoriegeba-
seerde schattingen kan maken van de consumentenvraag voor een product dat een 
radicale innovatie of een echt nieuw product is. We kiezen voor een focus op produc-
ten die informatie- en communicatietechnologie bevatten. We doen dit omdat deze 
industrie relatief veel innovaties produceert die bestemd zijn voor lancering in de 
consumentenmarkt en ook omdat het voor dit soort producten moeilijk is om vooraf 
aan de marktlancering schattingen van de waarschijnlijke marktvraag te maken.

een steeds groeiend aantal onderzoeken toont het belang aan van sociale besmetting 
tijdens het proces van de adoptie en diffusie van nieuwe producten (Dijksterhuis and 
Bargh, 2001; Hurley and Chater, 2005; Manchanda et al., 2008; Tanner et al., 2008; van 
den Bulte and Stremersch, 2004). Ondanks dit groeiend bewijs, blijft er een aantal 
belangrijke hiaten in onze kennis op dit gebied en we zetten zes onderzoeksvragen 
uiteen die in de daaropvolgende artikelen worden geadresseerd:

1.  In welke mate zijn traditionele marktanalyse methodes toepasbaar voor de situa-
ties waarin nieuw productinnovaties worden ontwikkeld?

2.  Hoe kan het concept van sociale besmetting gebruikt worden voor het maken van 
voorspellingen over de consumentenvraag voor een nieuw product?
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3.  Hoe kan zo een methode, gebaseerd op sociale besmetting, in de praktijk worden 
toegepast voor het beantwoorden van belangrijke productontwikkeling- en 
marketing vragen, vooraf aan de marktintroductie van een nieuw product?

4.  In hoeverre zijn de schattingen van de consumentenvraag voor een nieuw product 
met gebruik van deze sociale besmettingsaanpak valide?

5.  Wat zijn de determinanten van sociale besmetting?
6.  Wat is de sterkte van het effect van sociale besmetting op de werkelijke adoptie 

van nieuwe producten?

8.1 Hoofdbevindingen

In hoofdstuk 2 wordt onze eerste onderzoeksvraag geadresseerd. We concluderen dat 
in situaties waar nieuwe productinnovaties worden ontwikkeld twee dominante vor-
men van marktonderzoek, te weten concepttesten en behoefteanalyse, niet zomaar 
toepasbaar zijn. vele aannames die deze methodes maken zijn ongeldig bij het ont-
wikkelen van innovatieve nieuwe producten. Onze conclusie is dat alternatieve bena-
deringen voor het schatten van de waarschijnlijke toekomstige consumentenvraag 
voor een nieuw product nodig zijn. We stellen vier alternatieven voor: (1) het aanpas-
sen van bestaande methodes; (2) het combineren van consumentenonderzoek met 
marktstructuuranalyse of toekomstonderzoek; (3) het gebruiken van theoriegeba-
seerde modellen; en (4) het gebruik van probeer-en-leer methodes. elke van deze alter-
natieven heeft steeds minder aannames nodig en kan daardoor worden toegepast in 
steeds innovatievere situaties.

Het idee van sociale besmetting was eerder toegepast op de diffusie van nieuwe pro-
ducten door een markt maar dat was op een beschrijvende manier, niet voorspellend, 
en het was na de productintroductie gedaan, niet daarvoor (van den Bulte and 
Stremersch, 2004). Om antwoord te geven op onze tweede onderzoeksvraag, in hoofd-
stuk 3 laten we zien hoe een nieuw instrument werd ontwikkeld dat het sociale 
besmettingsconcept gebruikt om voorafgaand aan de marktintroductie schattingen 
van de consumentenvraag te maken. We beschrijven de theorie van sociale besmet-
ting waarop het instrument gebaseerd is, die Memetics heet, en stellen voor dat het 
instrument een combinatie wordt van informatie betreffende de productkarakteristie-
ken en de persoonlijkheidstrekken van de consumenten. Door het ontleden van inno-
vatieve productconcepten in een aantal gedragselementen zijn we in staat om de 
waarschijnlijkheid te schatten dat een persoon met bepaalde persoonlijkheidstrekken 
deze gedragselementen zal imiteren en, hierdoor, het nieuwe product zal adopteren. 
In hoofdstuk 4 zetten we in meer detail de werking van het instrument uiteen en 
welke product- en consumentenkarakteristieken worden gebruikt.
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Onze derde onderzoeksvraag is gerelateerd aan de typen vragen over productontwik-
keling die onze nieuwe aanpak in de praktijk kan beantwoorden en we geven hierover 
een samenvatting in de paragraaf over Management implicaties (8.2) hieronder. Onze 
volgende onderzoeksvraag is of onze theoriegebaseerde aanpak voor het meten van 
de waarschijnlijke sociale besmetting van een nieuw product in staat is om valide 
schattingen van de consumentenvraag naar dat product te verzorgen. In het in hoofd-
stuk 5 gepresenteerde onderzoek analyseren we data van 124 product-marktsegment 
combinaties van informatie- en communicatietechnologie producten uit de telecom- 
en financiële sectoren. We vinden dat onze metingen van sociale besmetting een 
sterke, positieve relatie hebben met de consumentenvraag, met een door sociale 
besmetting verklaarde variantie in de werkelijke consumentenvraag van 33% in de 
telecomsector en van 32% in de financiële sector. Ter vergelijking, de tijd die de pro-
ducten al in de markt zijn verklaart slechts ongeveer 2% van de variantie in de werke-
lijke consumentenvraag. We kunnen concluderen dat onze aanpak in staat is om valide 
schattingen van de consumentenvraag voor deze producten te maken. Het is belang-
rijk om te beseffen dat in de fase waarin onze aanpak bedoeld is voor gebruik, vroeg 
in het productontwikkelproces, er geen relevante data beschikbaar is wat betreft de 
marktadoptie van het product. Tijdens deze fase kunnen vele andere marktanalyse 
methodes niet worden toegepast, vooral wanneer het product in kwestie innovatief is 
en daardoor anders is dan bestaande producten. vanuit dat perspectief, is de validiteit 
van de schattingen van de consumentenvraag die onze aanpak maakt  relatief hoog.

er is, tot op heden, een gebrek aan onderzoek dat de determinanten van sociale 
besmetting identificeert. De literatuur die de rol van sociale besmetting onderzoekt, 
positioneert het als antecedent van de consumentenvraag zonder in te gaan op hoe 
het proces van sociale besmetting ontstaat of op welke manieren het ene nieuwe 
product meer sociaal besmettelijk kan zijn dan het andere product. Maar, wanneer we 
ons begrip van sociale besmetting willen verbeteren is het onvoldoende om het als 
een zwarte doos te beschouwen die op één of andere manier de consumentenvraag 
bepaalt. Op dit moment is deze kwestie van cruciaal belang in het wetenschappelijke 
debat rondom dit onderwerp en het vormt onze vijfde onderzoeksvraag: Wat zijn de 
determinanten van sociale besmetting? Tijdens het onderzoek dat we in hoofdstuk 3 
rapporteren, voeren we een literatuuronderzoek uit op zoek naar product karakteris-
tieken die gerelateerd aan kopieergedrag kunnen zijn en ook voor persoonlijkheids-
trekken die het kopieergedrag van een individu kunnen beïnvloeden, resulterend in 
twee lange lijsten van karakteristieken. Daarna verfijnen we deze lange lijsten door 
expertbeoordeling tijdens een proces van discussies waarin overeenstemming werd 
bereikt om de korte lijsten die gerapporteerd worden in Tabellen 4.1 en 4.2 te 
produceren. In hoofdstuk 5 creëren we een structureel vergelijkingsmodel om deze 
product- en consumentenkarakteristieken via het sociale besmettingsconcept te 
linken met de consumentenvraag. We identificeren de hoofddeterminanten van sociale 
besmetting en we vinden dat het sterkste effect komt van de productattributen die 
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mensen stimuleren om met het product te beginnen (Memetics spreekt hier van 
fecundity) in tegenstelling tot de consumenten karakteris tieken of andere product-
karakteris tieken zoals diegenen die mensen aanmoedigen om het gedrag dat 
gerelateerd is aan het product op de juiste manier uit te voeren (fidelity) of om het 
product gedurende een lange periode te blijven gebruiken (longevity). Dit is de eerste 
keer dat determinanten van sociale besmetting zijn geïdentificeerd en ook de eerste 
keer dat hun relatieve belang in het aandrijven van de consumentenvraag is 
geanalyseerd.

Onze laatste onderzoeksvraag, die ook in hoofdstuk 5 wordt behandeld, is: Wat is de 
sterkte van het effect van sociale besmetting op de werkelijke adoptie van nieuwe 
producten? Dit is al onderzocht voor bepaalde soorten producten, zoals sociale 
besmetting tussen artsen die nieuwe medicijnen voorschrijven (e.g. Burt, 1987; 
Manchanda, Xie and Youn, 2008) en voor duurzame gebruiksgoederen (van den Bulte 
and Stremersch, 2004) maar vooralsnog niet voor innovatieve informatie- en commu-
nicatietechnologie bevattende producten. We tonen aan dat de effectgrootte van soci-
ale besmetting op de werkelijke consumentenvraag ongeveer 0.57 is in zowel de tele-
com- als in de financiële sectoren (zie Tabel 5.2), hetgeen veelbelovend is in vergelijking 
met soortgelijk onderzoek dat andere factoren gebruikt als de onafhankelijke variabe-
len (zie Tabel 6.1).

8.2 Management implicaties

vanaf het begin, was een doel van dit onderzoek om een goed onderbouwd en bruik-
baar instrument te ontwikkelen dat bedrijven in de praktijk kunnen toepassen. 
Wanneer managers nieuwe innovatieve producten ontwikkelen nemen ze vele beslis-
singen gebaseerd op wat ze verwachten zal gebeuren nadat dat product voor consu-
menten beschikbaar is gemaakt. De in deze dissertatie gepresenteerde methode kan 
voordelig zijn voor bedrijven, vooral vooraf aan de marktlancering, door ze te helpen 
kiezen tussen verschillende producten in het ontwikkelproces alsmede door de 
product ontwikkelactiviteiten te focussen om de sociale besmettingseigenschappen 
van een nieuw product te verbeteren. In hoofdstuk 4 zetten we een eenvoudige proce-
dure uiteen voor het toepassen van het nieuwe instrument die tijdens het productont-
wikkelproces op eenvoudige wijze uitgevoerd kan worden. We beschrijven hoe we 
deze procedure in een aantal cases hebben toegepast, onder andere tijdens de ontwik-
keling van de dienst ‘omroep Tv voor mobiele telefoons’ en in de conceptfase van de 
dienst ‘mobiel vriendennetwerk’. De cases laten zien hoe het nieuwe instrument ant-
woorden kan helpen geven op een aantal sleutelvragen voor zowel productontwikke-
laars als marketeers die vele van hun beslissingen baseren op wat ze verwachten dat 
gaat gebeuren nadat dat product aangeboden wordt. Het gaat daarbij onder andere 
om de volgende vragen: Welke marktsegmenten of type consument zijn het meest 
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waarschijnlijk om het product te kopen en gebruiken? Welke elementen van het basis-
ontwerp van het nieuwe product moeten verbeterd worden, om de sociale besmetting 
te optimaliseren? Wat zijn de sterktes van het product die, wanneer ze uitgelicht wor-
den in de marketingcommunicatie, het grootste effect op de marktvraag zouden heb-
ben? Naast deze specifieke productontwikkeling- en marketingvragen, worden de 
hoofdbeslissingen tijdens het ontwikkelen van nieuwe producten in hoge mate geba-
seerd op de schatting van de totale consumentenvraag voor het bepaalde nieuwe pro-
duct. In alle cases werden deze schattingen gemaakt en gepresenteerd aan de ontwik-
kelteams. Onze bevindingen gerelateerd aan de validiteit van deze schattingen zijn in 
sectie 6.2.2 beschreven.

De in deze dissertatie gepresenteerde aanpak heeft een aantal verschillen ten opzichte 
van de gebruikelijke manieren van aanpak waardoor het een interessante toevoeging 
is. van belang is dat de methode toegepast kan worden voorafgaand aan de markt-
lancering van het product, wanneer er nog geen directe marktdata beschikbaar is. De 
meeste gebruikelijke methodes hebben echte marktdata nodig of ten minste een wer-
kend prototype dat kostbaar kan zijn om te produceren terwijl onze aanpak in de  
conceptfase kan worden toegepast hetgeen tijd en geld bespaard. Daarnaast, kan onze 
aanpak toegepast worden op innovatieve nieuwe producten die duidelijk anders zijn 
dan bestaande producten. We zijn zo in staat om de consumentenvraag voor een 
nieuw product te beoordelen zonder te moeten steunen op evaluaties van het product 
door potentiële consumenten. De methode doet geen aannames over de kennis die 
potentiële consumenten hebben over het product of over de mogelijke impact op hun 
dagelijkse leven en neemt ook niet aan dat consumenten hun toekomstige behoeften 
adequaat kunnen uitspreken.

8.3 Concluderende opmerkingen

Het in deze dissertatie beschreven onderzoek heeft voor het eerst aangetoond dat het 
mogelijk is om de sociale besmetting die een nieuw product zal veroorzaken te schat-
ten. Het is mogelijk om dit te doen terwijl dat product nog in het ontwikkelproces is 
waardoor verbeteringen voorafgaand aan de marktintroductie uitgevoerd kunnen 
worden. Hiernaast, we hebben aangetoond dat deze schattingen valide voorspellin-
gen van de werkelijke marktvraag voor het nieuwe product zijn en we hebben ons 
gericht op de praktische toepasbaarheid van de nieuwe aanpak voor productontwik-
kelaars en marketeers. We hebben voor het eerst de belangrijkste determinanten van 
sociale besmetting geïdentificeerd uit een set van product- en consumentenkarakte-
ristieken. We geloven dat we hebben aangetoond dat er veel voordeel te behalen is 
voor bedrijven wanneer ze de hier voorgestelde aanpak van sociale besmetting toe-
passen tijdens hun productontwikkelproces.



172

Chapter 8   |   Nederlandstalige Samenvatting 

8.4 Literatuur

–  Burt, R.S. (1987). Social Contagion and Innovation - Cohesion versus Structural 
equivalence 92(6), 1287-1335.

–  Dijksterhuis, A. and Bargh, J.A. (2001). The perception-behavior expressway: auto-
matic effects of social perception on social behavior. In: Advances in experimental 
social psychology. M. P. Zanna (ed.). San Diego. CA: Academic Press, pp. 1-10.

–  Hurley, S. and Chater, N. (2005). Perspectives on imitation: from cognitive neurosci-
ence to social science.: MIT Press.

–  Manchanda, P., Xie, Y. and Youn, N. (2008). The Role of Targeted Communication and 
Contagion in Product Adoption. Marketing Science 27, 961 - 976.

–  Tanner, R.J., Ferraro, R., Chartrand, T.L., Bettman, J.R. and Baaren, R.v. (2008). Of 
Chameleons and Consumption: The Impact of Mimicry on Choice and Preferences. 
Journal of Consumer Research 34(6), 754-766.

–  van den Bulte, C. and Stremersch, S. (2004). Social contagion and income hetero-
geneity in new product diffusion: A meta-analytic test. Marketing Science 23(4), 530-
544.


