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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.



34

Chapter 2   |   exploring the market for breakthrough technologies

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 

IF AssUMpTION 10 DOEs 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 
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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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