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Abstract
Innovation is often left to insight and serendipity. A lot of what researchers call innovation is actually a process by which one can
make the individual consumer or practitioner more ‘creative’. Although it is important to work with the creative individual in hopes
of coming up with the better ‘idea’ and new product/service opportunity, an equally valid albeit novel and counterintuitive approach
systematizes creativity in a ‘research-driven machine’. This paper presents an approach to the systematization, based upon the point
of view that creativity and innovation comprise the recombination of components into new blends. Given this point of view, to then
spur innovation requires a systematic database that the user can access, with tools to help manipulate that database. The paper shows
how such a database can be constructed and then used to create a novel product. The approach provides a general framework for the
sensory professional to become more involved in the early stages of product development, where the focus is on the conceptual aspects of
food features rather than on their physical manifestations in actual products.
 2006 Elsevier Ltd. All rights reserved.
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1. Introduction
The sensory and product testing research communities are
often called on to participate in the development of new
products, but more often than not they are relegated to serving as a testing service which quantiﬁes consumer reactions
to prototypes developed at the bench-top or in the pilot
plant. For many years now, practitioners and academics
have called for the integration of these product testing specialties into the earlier stages of the development process,
but more often than not the call has been made without a formal plan of what to do if the call were to be answered.
One possible reason for the lack of success in integrating
sensory-oriented research into the design of the product is
the absence of research tools for research-driven innovation, despite the increasing importance of innovation in
the business world. A quick glance through the literature
*
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of journals devoted to product testing and sensory analysis
reveals a plethora of articles using one or another form of
descriptive analysis to assess what has already been created.
However, the tools that sensory researchers use generally
come into play when the product is completed, primarily
because sensory and product researchers are not developers. It could well be that the current tools used by the sensory researcher can only work at the physical product level
with already-made products. Unlike the world of genomics
where it is possible for the scientist to slice strands of DNA
and recombine them, such capabilities reside strictly in the
hands of the product developer, with the sensory professional left on the sidelines because such sensory professionals cannot add much to the development process.
A potentially new and fruitful application of eﬀort for
early stage development might be at the concept development phase, rather than concentrating all one’s eﬀorts on
the ﬁnal product itself. Unlike products, anyone, not just
the developer himself, can work with concepts. Indeed,
when one looks at companies one soon realizes that
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concepts for products come from a variety of sources,
including in-house suggestions, R&D applications, marketing trends, external consultants, and even customers. In
contrast, the only people who develop products are either
the corporation’s internal R&D or an external development group.
Such recognition of the potential of working with ideas
about stimuli rather than with the physical stimuli themselves was presaged more than three decades ago by S.S.
Stevens, the founder of modern day psychophysics from
whom much of today’s sensory research in products has
drawn its inspiration. Stevens (1975) recognized the possibility that researchers involved in psychophysics, the study
of how physical stimuli drive sensory responses and hedonics, might some day become increasingly involved in the
creation of such new ideas. His obiter dictum, a keystone
book summarizing his psychophysical thinking and
appearing two years after his untimely death in 1973, was
aptly called ‘Psychophysics: An Introduction to Its Neural,
Perceptual and Social Prospects’.
The recognition that concept development of product
ideas presents an opportunity for the sensory professional
can be seen from the diﬀerent symposia put on by the Institute of Food Technologists in the US, and by the Pangborn
Conference Committee in Europe and the US. Both organizations feature sensory professionals talking beyond simply proﬁling and testing, but rather going more deeply into
consumer behaviour to identify unmet consumer needs.
Such evolution of the ﬁeld signals a change in what sensory
research is all about, and represents the natural evolution
of the ﬁeld from its home economics and applied psychophysics roots expanding more deeply and widely into the
world of complex consumer behaviour.
For every new idea, however, there are always counterarguments. The history of sensory research can be found
in a combination of so-called taste testing on the one hand
with primary inﬂuencers being statistics and quality control,
and by psychophysics on the other hand with primary inﬂuencers being the desire to create a psychological science. To
the extent that new idea generation in food and drink moves
the sensory analyst away from these traditional anchor
points into terra incognita one might feel that the approach
destroys the traditional focus of sensory analysis, moving it
inexorably towards market research and towards the soft
sciences of innovation practice. On the other hand, if we
look at the approach as opening up new worlds to sensory
science the opposite conclusion emerges. Rather than moving sensory science out of its physical surroundings, the
approach presented here expands sensory science to more
cognitive aspects. We can see this change already happening
in applied sensory research, where the sensory professional
is required to become an expert in concept development at
the early stages, and not just in the measurement of sensory
responses. We can further see this change by looking at the
psychophysics literature and psychophysics meetings,
where from time to time there are papers dealing with cognitive issues that involve psychophysical thinking. Exam-
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ples of such papers can be found scattered about the
literature.
2. Experimental design and conjoint analysis as tools for
concept development
In recent years researchers have begun working extensively with experimental design of ideas. Experimental
design lays out the diﬀerent combinations of the concept
features so that across many concepts a set of elements
(colloquially ‘idealets’) are combined in diﬀerent ways.
Each concept comprises only a limited number of these elements. Through regression analysis, done at either the
group level or the individual level, it becomes possible to
identify which particular elements drive the response. The
history of conjoint analysis goes back more than 40 years
to 1964, when it was promoted by Luce and Tukey, during
a period of deep interest in the topic on the properties of
diﬀerent forms of subjective measurement, a branch of
mathematical psychology (Luce & Tukey, 1964).
Conjoint analysis has already been recognized for many
years as one of the building blocks for product development (Green & Srinivasan, 1981; Rosenbaum, 1987). In
the world of application, conjoint analysis enjoys at least
a 25 year history, although unreported applications were
probably the case even prior to 1980 (Wittink & Cattin,
1989). The value of the approach for totally new ideas
has been already recognized for a decade (Moskowitz,
1996), and has been recently used successfully with companies such as Hewlett Packard for developing new ideas
(Ewald & Moskowitz, 2001).
For the sensory professional, conjoint analysis represents an entirely new area, consonant with the migration
of interest from pure product description to a more statistical design of products on the one hand (science), and
insights about the consumers on the other (consumer
research). As sensory researchers search for newer, more
promising areas in which to work, concept development
as an experimental science is becoming increasingly attractive. As suggested above, the increasing number of papers
on conjoint analysis in recent conferences such as the
2005 Pangborn Conference merely documents this growing
interest. Conjoint analysis allows the researcher to understand mindsets, using ideas rather than products, and
allows the statistical education given to the sensory professional to manifest its usefulness in a new area of business
investigation. Furthermore, conjoint analysis can lead to
a new science of how people think about foods and other
stimuli in the world around them, which for lack of a better
phrase might be called mind-genomics (Moskowitz, German, & Saguy, 2005).
3. How conjoint works—a short primer
Conjoint measurement begins with a simple set of independent variables called elements, which are classiﬁed into
categories or ‘silos’ of related ideas. Product features, for
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example, may be classiﬁed into those dealing with appearance, those dealing with ﬂavor, those dealing with health/
nutrition, etc. Once the researcher identiﬁes the silos and
the elements, the next step mixes/matches these elements
into diﬀerent short, easy to understand combinations called
concepts or vignettes. Each vignette comprises either one
or no elements from a given silo. The experimental design
underlying the study dictates how vignettes are created,
and what elements fall into each vignette. The experimental
design ensures that two elements from the same silo cannot
appear together, that a speciﬁc element appears many times
with diﬀerent elements from other silos, and that the elements appear in a way which makes them statistically independent of each other. In some cases the researcher creates
one set of combinations and tests these combinations
among a group of panelists, with all panelists seeing the
same combinations, albeit in diﬀerent orders. A panelist
may see all or just some of the vignettes. In other cases,
such as that to be described below, the computer program
creates an individual experimental design for each panelist,
with all of the experimental designs isomorphic to each
other. Each panelist thus evaluates the same set of elements, albeit arrayed in a unique set of combinations,
meaning that there is less likelihood of bias from the unexpected performance (either good or bad) of any particular
combination.
Fielding the conjoint study is straightforward. Each
panelist receives a set of test concepts, and rates the concepts, one at a time, on an anchored scale (e.g., likelihood
to buy, interest in the product described, etc.). The panelist
is engaged to participate by some type of sweepstakes
reward, the task goes quickly, and the data can be collected
quickly when the study is run on a personal computer, or
over the internet. Computerized stimulus creation and data
acquisition, in fact, lies at the heart of many of today’s conjoint studies because the computer can create the test combinations quickly, with less error, and can acquire data
from many panelists simultaneously. Recent advances of
the technology now enable conjoint measurement to be
done as an Internet-net, under the complete control of
the individual researcher, without any need for additional
parties other than the panelists themselves and an Internet
link (Moskowitz et al., 2001).
4. From evaluation using experimental design to product
innovation
During the past decade industrial focus has shifted from
the evaluation of products as they are to products as they
could be. The question now is how to develop a system that
actually ‘creates’ new ideas for products. In a sense the
question is how to replicate the design of products but this
time use it to design product ideas. In this respect conjoint
analysis does the job superbly. The researcher can vary the
features of the product ideas through the mix and match
approach of experimental design. Consumers evaluate
these diﬀerent combinations, and from their ratings it

becomes a straightforward task to identify the new features
of a product.
Beyond such simple experimental designs lies the possibility of a much greater advance in product design, namely
the notion of combining features of diﬀerent products into
wholly new combinations. This aforementioned vision, i.e.,
that of mind-genomics, provides a system by which the sensory professional can contribute, albeit by studying the
mind of the consumer rather than studying the sensory
responses of the consumer. The approach of combining
components of ideas in an evolutionary way has already
been recognized in other ﬁelds, so it is the application
and the speciﬁc methods that are new, rather than the
vision itself (Peleg, 1994; Terrano, Ishino, & Yoshinaga,
1995).
How does such a science of mind-genomics work? What
does the researcher have to do? The answer to these questions is straightforward. The assumption is that the
researcher has available to him diﬀerent idealets, i.e., concept elements from diﬀerent product types (e.g., cookies,
cake, chocolate candy), and from diﬀerent facets of the
product (e.g., appearance, ﬂavour, packaging/storage,
etc.). Mind genomics in its very simplest form merely
recombines these disparate elements into new combinations, guided by experimental design, presents these novel
combinations to the panelist, and obtains the response.
The response might be a rating of interest in the product,
or ﬁt to an end use. What the sensory researcher and others
should keep in mind while doing this testing is that to the
panelist these combinations of ideas from diﬀerent sources
seem to be perfectly reasonable. Some are liked, some are
not. The panelist does not, nor need not, know that the
individual idealets come from diﬀerent products, and are
being mixed together for the ﬁrst time in combinations that
could spell out the concept for a totally new product
category.
5. Creating the inputs for innovation using the
mind genomics metaphor
Given that the creation of new ideas about products is
terra incognita, how then does the researcher develop these
ideas, or components? Are there any best practices, as there
are for sensory researchers who are conducting tests?
The sensory research world is replete with a 100 year history of psychophysical methods. The same cannot be said
of ideation for product features. There are books that deal
with ideation and thinking creatively (e.g., Lumsdaine,
Lumsdaine, Clark, & Luhrs, 1994). For the most part these
books concentrate on the externalities of invention, such as
selecting the proper ‘creative panelists’ by one or another
form of creativity test, the setting of the proper mood
and mis-en-scene for creativity, the facilitation of creativity
in a brainstorming session (Karni & Shalev, 2004), and
even the elicitation of ideas using metaphors (Smith,
2004). All of these methods talk around the ‘center of creativity’, that private space where ideas are concatenated to
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new ‘wholes’ much in the way that John Locke talked
about thinking almost four centuries ago (Yolton, 1993).
Unfortunately there appear to be no books or guides for
the creation of product ideas by combining elements from
diﬀerent categories or features. Certainly there are lexicons
of features that sensory specialists put out (Meullenet,
2004), and there are certainly psychophysical explorations
of sensory experience. However, the lexicons are simply
summaries of sensory qualities and the psychophysical
researchers deal with reports of speciﬁc experiences, e.g.,
through introspection (Boring, 1929). Unfortunately neither type of literature, sensory descriptions of attributes
or introspections of the sensory experience, allow the
researcher any solid guide to creating new ideas. The entire
areas of associating components of sensory ideas into new
products appears therefore, to be lacking any true ‘best
practices’ or even a vade mecum, or guide. Perhaps the best
that can be said is that the researcher should simply choose
a set of categories or silos, one category per sensory dimension or input, ﬁll them with elements, and proceed to mix
and match, until some reasonable ideas emerge. This paper
follows that approach, with one reservation; the mixing/
matching of ideas is done systematically, albeit in an
exploratory fashion with few landmarks to guide it.
6. Explicating mind genomics—a worked example
The case history for the approach comes from the Innovaidonline.net initiative begun in 2003, and explicated in
the website www.innovaidonline.net. The initiative was
designed to create totally new product ideas by using conjoint analysis on-line. At the outset the participants in the
eﬀort recognized that most companies manufacturing
foods and beverages almost always focused their eﬀort
on immediate, pressing business issues. Rarely did any
manufacturer have the leisure, freedom and vision to create its own database of features, and from that create new
product ideas. Such recognition of corporate limitations
informed the entire eﬀort. The vision was if ideas about
product features were made public, i.e., open-source innovation, rather than being held secret by companies, and if
a system for recombining these ideas into new product
types were to be made public, then it was likely that eventually enterprising researchers would recognize the power
and promise of such a genomics-inspired system. It was
recognized that no single company would take the daring
leap of thinking through the set of categories in such a disciplined manner, and so a third party, the authors, would
have to do the preparatory thinking, at least for the ﬁrst
trials.
The process followed a series of steps, beginning with 70
databases created ahead of time and available to everyone.
The open innovation raw material, followed by a demonstration of what to do using conjoint analysis, followed
by the selection of wining ideas from three product types,
and ending with the creation of new ideas and new product
types through the mind-genomics approach.
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6.1. Step 1: Create a database of ideas for
open innovation
The goal of Step 1 was to create the raw materials for
the mind-genomics eﬀort, and make the database of idealets publicly available (see www.innovaidonline.net for
the database). One organizing principle informed by conjoint analysis was that the raw material had to be organized
in a fashion compatible with conjoint analysis; namely silos
of related elements, and elements or idealets within each
silo. The database comprised 33 food products, 14 diﬀerent
beverages, and 21 lifestyles or 68 sets of ideas, of which we
will study three chosen from the food database. A sense of
the range of diﬀerent products and lifestyle activities available in the open innovation eﬀort appears in Fig. 1. Each
food database comprised 36 idealets or elements, divided
into six silos of six elements each, as shown in Table 1
for four of the 33 food products.
It is important to recognize that the biggest stumbling
block to making the database is inaction rather than ineptitude. That is, with a bit of thinking about the features of a
product just about anyone can create the elements. Some
individuals might ﬁnd the task easier because they think
in more analytic, deconstructive fashion, whereas other
individuals would take longer to become proﬁcient at
deconstructing complex product ideas into their components. Nonetheless, Step 1, the deconstruction into idealets,
can be done by everyone; the elements need not be perfect,
and in general prove to be only the ﬁrst step in the process.
6.2. Step 2: Experimental design
Experimental designs come in diﬀerent types (Box, Hunter, & Hunter, 1978). For conjoint analysis we treat the different elements as ‘integer’; i.e., they are either present in
the concept or missing from the concept. The experimental
design is created with the proclivities of the typical panelist
in mind. Panelists have a hard time responding to very
complex, long, hard to read, information-dense concepts.
Recognizing this inability to maintain one’s attention with
long concepts the design was set up so that each concept
would comprise no fewer than three and no more than four
elements, with each silo contributing either no elements or
at most one element to a particular test concept. The basis
of the design is a main-eﬀects design, comprising six variables, each with six options. Each basic design comprises
48 diﬀerent combinations, with either 3 or 4 silos present,
one element per silo. This experimental design has a lot
of zero conditions, where an element and even a silo do
not appear. Yet across the entire set of combinations and
for any panelist, all elements appear equally often, each
panelist tests these shorter concepts, and the concept elements are arrayed to be statistically independent of each
other.
The experimental design was created to enable the data
analysis through ordinary least squares, using so-called
dummy variable regression (Draper & Smith, 1981; Systat,
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Fig. 1. Screen shot of the databases from the website www.innovaidonline.net.

1997). The independent variables are coded either ‘0’ to
reﬂect that they are absent from the particular combination, or ‘1’ to denote that they are present. Each individual
panelist tests suﬃcient combinations so that all of the 36
elements appear statistically independent of each other
(orthogonality). A simple additive model is created at the
level of one single respondent. The additive constant is
expressed by the simple linear equation
Rating ¼ k 0 þ k 1 ðA1 Þ þ k 2 ðA2 Þ    k 36 ðF 6 Þ
With six silos (A, . . . , F) and with six elements per silo the
analysis is straightforward to run, as will be seen below.
It is important at this stage to realize that each panelist
evaluates a unique set of 48 combinations of concept elements. This approach of deconstructing the response to a
combination into the component contributions of the
elements, easily done by regression analysis, follows the
seminal thinking of Anderson (1970) who talked
about the approach in his world view of ‘functional
measurement’.
6.3. Step 3: Interview set up and execution
The interviews are executed on the Internet. Recent
numbers suggest that whereas only about 9% of the consumers were connected to the Internet in 1995, about
74% are connected today (USA Today, July 29, 2005).
The dramatically increasing frequency of connection to
the Internet with broadband or with dial-up means that
there is no reason to worry that the Internet research is
missing out on most key populations. Furthermore, four
years ago researchers had already recognized the power
of the Internet to facilitate new product development

(Pawle & Cooper, 2001), with the approach presented here
as another one of the Internet-based applications.
Any Internet study begins with a letter of invitation to
the panelist which entices him to participate. This letter
can be e-mailed, or sent as a postcard from one’s own mailing list. The response rate is usually 4–10% for these types
of studies, depending upon the topic, a suﬃciently respectable rate given the decreasing response rates being experienced in all forms of consumer research.
The actual interview begins with an orientation page
that sets the stage for what the panelist will see, and the criteria by which the panelist should judge the concept. There
has been little research on the inﬂuence of such orientations
on subsequent responses. However, informal observation
by the authors suggest that the orientation page, like the
invitation page, draws more panelists and ensures more
completed interviews when it stresses the importance of
the study in ‘concrete terms’, and is couched in a friendly,
chatty manner, rather than a clinical, scientiﬁc, stand-oﬃsh
manner.
The study e-mails were sent with the help of a third
party e-mail solutions specialist; a company that specializes
in e-mail based marketing and research. In the US
there have been numerous cases of SPAM, where e-mail
providers have blasted out millions of unwanted e-mails,
leading to a blockage of e-mail providers and the survey
site. Working with the e-mail specialist and with panelists
who have agreed to participate in surveys in two separate
‘check oﬀ areas’ on a form (so-called double opt-in)
generated fewer rejections, no SPAM blockage, and
what appeared to be a higher than expected completion
rate from participants who were not part of an existing
panel.

Table 1
The structure of the database, showing the setup of the silos and the six elements for each of four products
Cookies
Silo A: Appearance and texture
A1
Soft and chewy. . .just
like homemade
A2
Crisp and crunchy. . .perfect
for dunking
A3
Soft and chunky. . .for an
extra special treat
A4

A6

Silo B: Primary ingredients
B1
Real creamery butter for a
rich, indulgent taste
B2
Made with canola oil which
helps lower blood
cholesterol levels
B3
For a healthy source of
protein. . .made with
unpasterurized egg whites
B4
Made with unprocessed
whole grain ﬂour. . .keeping
all the goodness in
B5
Made with only the freshest
ingredients. . .eggs, milk, butter
B6

Sweetened with natural fructose
for a healthy indulgence

Silo C: Special ingredients
C1
Calcium enriched for
strong bones
C2
Low carb. . .when you’re
counting carbs and looking
for a great snack
C3
With added iron and
isoﬂavones. . .a cookie that
not only tastes good but
is good for you
C4
Zero grams trans fat and
cholesterol free. . .a heart
friendly cookie

Dry cereal

Hard cheese

Creamy milk chocolate with a soft,
chewy center for a satisfying experience
Creamy chocolate with a crunchy,
nougat center
Chocolate that is whipped over 100
times for an incredibly light and
ﬂuﬀy taste experience
Creamy chocolate swirled with tiny
chocolate morsels. . .mixes it up a little

Chock full of plump raisins

Firm and velvety. . .melts in
your mouth
Crisp and chewy. . .you never
thought cheese could be so good
Thick and crumbly. . .for those
special occasions

Small chewy bunches of grain
Large, brown squares of
wholesome grains
Small and crunchy. . .a uniquely
gratifying experience

Creamy and smooth. . .so satisfying

Dense, velvety chocolate with a
heavy texture for a decadent taste
Chunky dark chocolate texture
loaded with almonds. . .for those
who want a little more

Big pieces of dried fruit. . .enter
a new dimension
Small, chewy pieces of dried fruit

Supple and silky. . .surprisingly
gratifying
Hard yet chewy. . .something
diﬀerent

Made with only the ﬁnest cocoa
beans from South America
Real chocolate made with cocoa
butter, vanilla and sugar. . .no
artiﬁcial ingredients
Only premium cocoa beans picked
fresh are used for an indulgent taste

Whole grain oats. . .great for
lowering your cholesterol
100% unreﬁned whole
wheat. . .you know its
good for you
Amaranth, spelt and
soy ﬂakes. . .a new healthy
way to eat
Made from 100% organic grains

Made with low fat milk and
cream. . .aged over 60 days
Made from pasteurized
milk. . .simply delicious

Carob as the main ingredient. . .a
healthy alternative
Made with the ﬁnest Belgian
chocolate. . .for the discerning
chocolatier
Made with the ﬁnest
Swiss chocolate
Caﬀeine free. . .for a late night
snack that won’t keep you up
Contains no trans fat for
a healthy heart
Contains 2% of the daily
requirements of Vitamin C
to strengthen your
immune system
Added calcium. . .a sweet
way to maintain strong bones

Made from whole milk. . .a mouth
watering experience
Made from skim milk. . .for those
watching their calorie intake

Made from easily digestable white rice

Made from soy. . .for those looking
for a non-dairy alternative

A wholesome blend of your
favorite grains

Made from 100% lactose-free milk. . .for
those on a special diet

Vitamin B6, folic acid and zinc
added to keep your body strong
With isoﬂavins. . .found to
protect against cancer, heart
disease and diabetes
Antioxidant vitamin E added
to support a healthy
immune system

With vitamins A and D. . .feel good
knowing you’re living healthy
Added calcium. . .to give your bones a boost

Vitamins B6 and B12 added
to maintain a healthy
cardiovascular system

Very low in sodium
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A5

Oversized chunks of dark
chocolate to sink
your teeth into
Bite size for a quick
indulgence
Jumbo size. . .for when you
want a little extra

Chocolate candy bars

15% more calcium than ordinary cheese
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(continued on next page)

C5

C6

Cookies

Chocolate candy bars

Dry cereal

Hard cheese

A high-ﬁber cookie that
boosts your energy level
and leaves you feeling full
With no trans fats or
preservatives. . .for a healthy
snack you can feel good
about giving your kids

With Soy isoﬂavones. . .
Nutrition at its sweetest

Low cholesterol and only 60 calories per serving

With 4 g of ﬁber. . .a sweet
way to add ﬁber to your diet

Chondroitin and Glucosamine
added to help your
joints stay ﬂexible
Echinacea added. . .for
a healthy immune system

Swirled with chunks of real
peanut butter. . .for those who
love a traditional favorite
With caramel and
marshmallow throughout. . .for
a sweet sensation

Nutty and fruity at the
same time. . .completely
nutritious
With an orange milky
ﬂavor. . .like a creamsicle
for breakfast

Sharp ﬂavor. . .delicious as a snack or with cold cuts

Made with real fruit ﬁlling in a
variety of ﬂavors. . .raspberry,
apricot and cherry

A light dusting of cocoa
powder. . .not too sweet,
but a grown-up taste

Robust, zesty ﬂavor. . .enjoy it with a glass of wine

With a chocolate truﬄe
ﬁlling. . .simply irresistible

Brown sugar and cinnamon
for a traditional taste

With fresh herb ﬂavorings blended in
for an exceptional taste

Filled with crunchy chocolate
chip cookie pieces. . .two
great tastes in one
With pieces of dried
fruit. . .for an old world taste

A bit tangy, not too
sweet. . .start oﬀ your day
on a happy note
The fruity ﬂavor of
berries and bananas

Infused with natural herb ﬂavorings. . .think out of the box

Available in decorative
tins. . .the perfect gift idea

Comes with a tight sealing
lid. . .the absolutely best way
to maintain freshness
In a clear recyclable plastic
container. . .good for the planet,
good for you so you can
see what you get
In a cardboard box. . .with a
prize for your kids inside

In a resealable bag with a zipper. . .preserves freshness

Oatmeal. . .for old
fashioned goodness
and packed with nutrition

Silo E: Packaging
E1
All cookies are
individually wrapped
for freshness
E2
Comes with a stay fresh
inside wrapper. . .just
twist and seal
E3

E4

E5

E6

Comes in resealable
bags. . .take out only
what you want
Available in variety
packs. . .three of your
favorite varieties in one box
Available in decorative
tins. . .the perfect gift idea
Comes in a crush-proof
box. . .no more broken
cookies

Comes in resealable bags so
you can take out only
what you want
Individually wrapped in
multi-colored foil to
brighten up an occasion
Available in variety
packs. . .because your
taste changes
Wrapped in 3 layers of
aluminum foil. . .keeps
fresher longer
Wrapped in see-through
plastic wrappers. . .so the
quality shows through

In a cardboard box lined with
natural wax to maintain
freshness. . .no bag needed
Box contains 3 fun plastic
spoons for the kids inside
Comes in a cardboard box
with a zip-lock bag. . .double
protection to preserve purity
and freshness

With omega-3 fatty acids. . .known to reduce
the risks of heart disease

Mild ﬂavor. . .perfect for cold or hot sandwiches

With a mild smoky ﬂavor. . .great with
dark rye or pumpernickel bread

Wrapped in aluminum. . .because quality matters

Comes in a plastic container that’s vacuum packed

In a recyclable plastic container. . .environmentally friendly

In a colorful box. . .a great gift idea

In a container lined with wax paper. . .preserves
ﬂavor and aroma
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Silo D: Flavors and tastes
D1
Comes in spicy
ﬂavors. . .cinnamon,
nutmeg and allspice
D2
Comes in cool,
citrus ﬂavors. . .orange,
lemon and lime, perfect
for a ladies afternoon tea
D3
Dark Belgian chocolate,
Swiss milk chocolate and
bittersweet chocolate. . .simply
irresistible
D4
Rich and creamy Peanut
butter. . .for those who
love an old favorite
D5
Vanilla ﬂavored. . .a
traditional favorite
D6
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Table 1 (continued)

Heart and star-shaped bite size pieces. . .sure
to please your little ones
Although the structure is the same the elements are particularized to the individual product.

F6

F5
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6.4. Step 4: Data analysis for single product concepts

Now available in a 10 pack
containing mini boxes
with diﬀerent fruit

At your favorite gourmet shop

Conveniently located near
the supermarket
check-out registers
Located in the gourmet
food section of all ﬁne
department stores
Available through the
Internet and delivered
to your door or as a gift
In the refrigerated section
of your supermarket. . .just
thaw and serve
In the refrigerated section
of your supermarket. . .just
bake and serve
Sold in bulk. . .enough to
please a crowd
F4

Sold from bulk bins so you
can purchase only the
amount you want

In the cereal section of your
local super market

Find it in the deli section of your
local super-market

Available in deli-style slices at your
local super-market

Family size. . .available at discount club stores
nationwide like Sam’s club or Costco

Silo F: Size and store location
F1
In the bakery section of
your supermarket. . .always
fresh
F2
In the frozen foods section
of your supermarket. . .just
thaw and serve
F3
In the frozen foods section
of the supermarket. . .bake
and serve. . .hot from the oven

In the gourmet section of
your supermarket. . .where
all ﬁne chocolate is sold
Find it in the candy aisle
in your supermarket

Available in a variety pack
so you can pick your
favorite ﬂavor
Comes in individual packs
that can travel with you to
work, school, camping, etc.
Multi-packs available at club
stores nationwide. . .cause you
can never eat too much of
a good thing
Now in a 20 oz. size. . .enough
for the entire family

Available in the dairy section of your local
super-market
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Each panelist evaluates 48 speciﬁc concepts such that
the combinations allow the creation of an individual
model relating the presence/absence of a concept element
to the rating. There are two ways to treat the rating; both
will be relevant. The ﬁrst way considers the rating to represent the intensity of feeling toward the speciﬁc product.
In this case the dependent variable is either the original 9point rating scale of feeling, or some simple transform
thereof, such as the aﬃne transform where a rating of 1
maps to 0, a rating of 5 maps to 50, and a rating of 9 maps
to 100, etc. This model, so-called persuasion model, is used
as input for clustering panelists on the basis of their
response proﬁles to the product features, with each panelist assigned to one of a small set of mutually exclusive and
exhaustive clusters (concept-response segments; see
Moskowitz, Porretta, & Silcher, 2005 for a detailed
write-up of the approach).
The persuasion model is also used to assess the ‘consistency’ of a panelist’s response. Consistency of response is
the degree to which the model of the panelist ‘ﬁts’ the
empirical data. The term consistency, rather than validity,
is appropriate here because the goodness of ﬁt will be
inﬂuenced by the degree to which the panelist’s ratings
are consistent across concepts, so that some speciﬁc elements drive up ratings, and other speciﬁc elements drive
them down. Typically about 80% of the panelists generate
R2 values greater than 0.64 for goodness of ﬁt of their
individual models (Moskowitz et al., 2002). The same proportions occur here; about 20% of the panelists generate
relatively poor data (R2 < 0.64) whereas 80% of the panelists generate relatively good data (R2 > 0.64). Although
one might also use hold-out samples to determine consistency, these hold-out samples comprise one or at most
three to four test samples that are predicted. The R2 statistic uses the pattern of the ratings, rather than relying
on one to four additional ratings themselves.
Of more concern here for the substantive results is the
interest model which relates the presence/absence of the
36 concept elements for a product to a binary response
from the panelist. A panelist who rates a concept as interesting, i.e., 7–9, has his 9-point rating converted to the
value ‘100’. A panelist who rates a concept as not interesting, i.e., 1–6, has his 9-point rating converted to the value
‘0’. The deﬁnition of ‘interested’ and ‘not interested’ are
operational, deﬁned by the researcher, so that other ranges
could be used to deﬁne ‘interested’ and ‘not interested’.
The transformation from a metric to a binary scale is
based in market-research conventions where interest
focuses on membership in the class of concept accepters,
rather than level of interest in a speciﬁc concept. However, the transformation also has the unusual property
of changing interval scale data to ratio scale data, albeit
at the cost of losing metric information. The original 9point rating scale has assumed interval scale properties,
so that diﬀerences between adjacent scale values are
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Table 2
Summary results for interest model for 12 elements from the cookie study

Base size
Additive constant
Better scoring elements
D3 Dark Belgian chocolate, Swiss milk chocolate and
bittersweet chocolate. . .simply irresistible
A3
Soft and chunky. . .for an extra special treat
A1
Soft and chewy. . .just like homemade
A4
Oversized chunks of dark chocolate to sink your teeth into
B1
Real creamery butter for a rich, indulgent taste
E3
Comes in resealable bags. . .take out only what you want
Poorer scoring elements
F2
In the frozen foods section of your supermarket. . .just
thaw and serve
A2
Crisp and crunchy. . .perfect for dunking
B2
Made with canola oil which helps lower blood
cholesterol levels
D5 Vanilla ﬂavored. . .a traditional favorite
D1 Comes in spicy ﬂavors. . .cinnamon, nutmeg and allspice
D2 Comes in cool, citrus ﬂavors. . .orange, lemon and lime,
perfect for a ladies afternoon tea

Selected reasons for buying cookies
(from self proﬁling classiﬁcation)

Concept response segments based on
patterns of utilities for persuasion
(from clustering analysis)

Freshly baked

Health ingredients

Package

Price

Soft texture

Segment 1

Segment 2

Segment 3

439
34

139
43

125
43

66
31

217
26

131
42

291
37

59
24

89
33

11

9

10

5

10

13

13

9

4

8
8
7
7
6

3
2
2
5
4

7
6
6
4
9

11
15
7
12
6

11
11
9
9
6

12
9
5
4
3

8
8
12
8
7

1
2
3
17
5

14
14
3
4
12

1

3

2

4

0

2

3

7

12

1
1

5
3

3
4

2
8

5
0

8
5

0
0

5
7

6
9

2
3
9

4
6
10

1
6
7

1
1
5

1
2
11

1
5
12

4
8
17

1
3
10

6
11
5

The table shows the winning six and the losing six elements, based on total panel. Data are shown from the total panel, diﬀerent groups based on statements of ‘what’s important’, and from concept
response segments.
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assumed to be equal, whether in actuality they are or not.
This interval scale property means that a rating of 6 on
the 9-point scale is not twice as much as a rating of 3 on
the same scale, although a 2-point diﬀerence (e.g., from 7
to 5) is assumed to be twice as much as a 1-point diﬀerence
(e.g., from 7 to 6), and half as much as a 4-point diﬀerence
(e.g., from 7 to 3).
Looking at the binary scale (1–6 ! 0; 7–9 ! 100), one
might be able to move to ratio scale conclusions as follows.
A concept that scores 60 on this binary scale across a group
of panelists can be interpreted as 60% of the panelists fall
into a speciﬁc class, operationally deﬁned above as accepters (i.e., their ratings of 7–9). Another concept that scores
30 on this binary sale across a group of panelists can be
interpreted as 30% of the panelists fall into the accepter
class. The percents themselves have ratio properties; one
can say that twice as many panelists are deﬁned as ‘accepters’ for the ﬁrst concept as they are for the second concept.
In a sense the transformation removes metric information
on an interval scale about the feelings of the panelists,
replacing it with incidence information on a ratio scale
about the membership in a response class. Virtually all data
about speciﬁc elements reported here will be of this ‘interest’ type, after the binary transform has been made,
although analyses with both the persuasion data keeping
metric information and the interest data exchanging for
membership in the accepter class with keep most winning
elements as ‘winners’, and losing elements as ‘losers’. For
interpretation purposes in product-concept design it is easier to talk about the numbers of participants or conditional
probabilities than it is to talk about the average depth of
feeling of a single individual.
A sense of the richness of this type of conjoint analysis
data may be gained from Table 2, based on the cookie
study. A few deﬁnitions are in order:
(a) The base size is the number of panelists who participated.
(b) The additive constant is the conditional probability or
odds that a panelist will ﬁnd the concept interesting if
there are not concept elements. Obviously all concepts
comprised elements, so the additive constant is a computed baseline. It is the intercept in the linear model,
and is best considered to be a measure of basic interest
in the product, or the percent of panelists who like the
product idea alone, without any embellishment.
(c) The utilities in the body of the table are the additive
or subtractive proportions of panelists who would be
interested in the product if the element were added to
the product concept. Look for elements above 7 as
signiﬁcant and relevant. Some elements do not do
well, actually detracting from the concept interest.
(d) The subgroups comprise those individuals selected by
diﬀerent criteria from the total population. The
researcher can average their models together to get
average additive constants and average element
values.
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(e) To estimate the expected performance of a concept,
here % top 3 box or probability of being in the accepter group, add the constant together with the 3–4 elements chosen, only one element from a given silo.
A total of 439 panelists participated. The table shows
the base size, the additive constant, and the utilities for
the winning six elements with highest utilities for the total
panel and the losing six elements with lowest utilities for
the total panel. With large base sizes aﬀorded by the internet it becomes possible to run studies with several hundred
respondents in simply a day or two. By asking the respondent to proﬁle himself in a standard classiﬁcation question
(e.g., choose among these features as to which you believe
are important to you) the researcher can identify diﬀerent
mind-sets in the opinion of the researcher. By segmenting
the respondents by the pattern of their persuasion utilities
and by assigning panelists with similarly looking patterns
to the same segment the researcher can identify behaviourally diﬀerent mind-sets.
6.5. Step 5: Run the same study in the same way with
other products to get an order of merit of concept elements
It is immediately clear from Table 2 that the researcher
is now working with a system that can deﬁne promising
concept elements from a product, based upon the performance of the concept elements for one group, or for a speciﬁc group. Thus, once the concept elements show an order
of merit, and this order of merit can be recreated for a
number of diﬀerent products, not just cookies but say
donuts and chocolate candy bars, then it is reasonable to
do the same study for the three products, and by so doing
extract sets of elements that are promising for each of these
three products.
6.6. Step 6: Select promising elements from the three
studies, and then combine them into an element set for
a novel product
Merge these winning elements from the three (or more)
products into yet a new set of concept elements, say two

Fig. 2. The schema from genomic reconstitution of concept elements from
three diﬀerent product areas.
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elements per silo per original product. The merger generates raw material comprising 36 diﬀerent elements, six elements from each of six silos. The only diﬀerence is that now
the elements themselves are derived from diﬀerent products, just as in the genomics metaphor the genetic material
comes from diﬀerent sources, with such material then later
combined. The elements are phrased in such a way that
although they pertain to the original products most
strongly, they could also apply to a new hybrid product.
That is, they are not terms that deﬁne cookie, donut, candy
but rather properties of cookies, donuts and chocolate
candies.
Fig. 2 shows this idea in a very simple schema. Table 3
gives a sense of how one might go about selecting elements from the three product types to arrive at a set of
potential elements for the new product (right-most
column).

6.7. Step 7: Run the study with panelists
Invite the panelist to participate in the study, telling
them only that the project will be developing a new snack
product, or whatever the positioning of the product will
be. It is important to treat the combination of components
as a real product, and not to tell the panelist that the combination of product ideas is totally new. Panelists appear to
have no problem responding to this combination. The
results from the exercise appear in Table 4, which shows
that some elements drive acceptance, some do not.
(a) The combination of components from diﬀerent types
of products is not particularly jarring to panelists,
otherwise the utilities would be expected to be lower,
as would be the additive constant, a measure of basic
interest in this new combined idea.

Table 3
Speciﬁc elements from three products that can be selected to be tested as potentially being part of a new product

The elements are selected from the ﬁrst two silos; appearance/texture and primary ingredients. The elements are shown in bold type, and shaded boxes in
the table.
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Table 4
Utilities for the diﬀerent product features for the new, hybrid product combining components from cookies (CK), donuts (DO) and chocolate candy bars
(CA)

Winning elements (utilities equal to or greater than +7) are shown in bold, italics and highlighted.

(b) The additive constant is 38, meaning that without
anything else in the concept except the idea of this
new product approximately 38% of the panelists
would rate the idea between 7 and 9.

(c) The utilities between a high of +9 and a low of 10
mean that there are some good ideas and some poor
ideas.
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(d) The panelists are segmented based upon the patterns
of their persuasion utilities. The real story comes
from the segments, especially Segment 3 that wants
a creamy, chewy, soft, product, with chocolate chips.
The winning elements for that segment come from all
three products.

6.8. Step 8: Search for interactions among elements
Interactions among pairs of elements can be deﬁned in
two ways:
(a) Synergism and Suppression: The utility value of the
combination is substantially higher or lower than
the sum of the utilities of the components would lead
one to believe.
(b) Modulating factor: The presence of one element in a
concept changes the utility of the other elements in
the same concept.

6.8.1. Interactions as synergism and suppression
In product research dealing with very few independent
variables (usually 2–6) the number of synergistic pairs is limited. With two independent variables there is only one pair
of elements that could interact; with six independent variables there are only 15 pairs of elements that could interact.
The task of ﬁnding these interactions is fairly straightforward, and can be done with the proper experimental design
and with stepwise regression which forces in the linear terms
and then searches for the signiﬁcant interactions.
The search for pairwise interactions is much more diﬃcult in concept work with many variables, and many more
pairwise interactions. For six categories and six elements
per category there are 36 linear terms. However, there are
a total of 540 possible pairwise interactions, derived from
15 pairs of categories and 36 pairs of elements within each
pair of categories.
With standard experimental designs used for conjoint
analysis there is only one set of combinations to test. Hence
in order to identify those combinations that are synergistic
the researcher must ‘build-in’ these combinations ahead of
time. This pre-knowledge cannot possibly exist in the
development of new products, because the knowledge presupposes that one knows what combinations will work in a
product that is being designed for the ﬁrst time.
Recently, Moskowitz and Gofman (2005) published
information in a patent application that describes a method
for ﬁnding these signiﬁcant interactions in a study of the
type reported here. The approach uses the fact that each
panelist receives a set of combinations or concepts that is
isomorphic to a basic design, but permuted. The same elements are tested, again all combined so that they are statistically independent of each other. Only the combinations
are permuted. With today’s computing power it is possible
to create thousands of such permutations, each of which

generates a valid individual-level model for one person’s
data. It is further feasible, and computationally straightforward to create an expanded matrix comprising 36 columns
for the linear terms and 540 columns for the additional 540
pairwise terms. Each concept generates a vector of 1’s and
0’s which shows which of the 36 single elements and which
of the 540 pairs exist in that concept. Each panelist generates 48 of these rows, so the entire data set comprises
4x · 449 or 21,552 rows of data, and 36 + 540 or 576 columns. Each row also has a rating for that concept on the
9-point scale, and then transformed rating (1–6 ! 0; 7–
9 ! 100). Once this matrix is created, the researcher need
use only a simple regression program, such as ordinary least
squares, to estimate the contribution of each of the 36 linear
elements to the rating, forcing them in ﬁrst, and afterwards
allowing in any of the 576 terms corresponding to the interactions, as long as the terms are highly signiﬁcant once the
linear terms have done their work. Usually F ratios >6 sufﬁce to keep out most interaction terms. Furthermore, one
might use other regression methods, although since the goal
of the analysis is simply to discover and get a ﬁrst order estimate of the coeﬃcient value, ordinary least squares will do
for this ‘rough cut’ just as well as more complex equations,
such as logit and probit equations (Moskowitz, Gofman,
Manchaiah, Ma, & Katz, 2004).
The foregoing algorithm generates a list of combinations
that show signiﬁcant interactions. These combinations are
guesses because they have been identiﬁed as existing and
being statistically signiﬁcant. To truly understand whether
they are signiﬁcant requires a follow up study. Table 5
shows these combinations, including the pair, the text,
the linear values of the two elements and the magnitude
of the interactive eﬀect, over and above the linear eﬀects.
Positive interactions are synergistic; negative interactive
values are suppressive. The high F ratio to enter the model
ensures that most of the interaction terms do not enter.
Two key beneﬁts from limiting the number of the allowable
interactions is that it focuses only on those that are most
promising, and the limited number of interactive terms
ensures that the magnitudes of the linear terms will not
be aﬀected by adding in a small number of interaction
terms. With many interaction terms entering the model
the values of the linear terms are distorted. The bottom line
for invention, however, is that the linear and the interaction terms emerge, providing a testable set of elements
and combinations. That test, however, must occur later
on because the best-performing combinations appear only
in some of the concepts, not others.
A second use of interactions is to deﬁne combinations
that do not work. In the conventional IdeaMap program
the researcher speciﬁes the combination of elements that
cannot appear together (Moskowitz et al., 2005). There
may be as many as 500 or more pairwise restrictions. Typically the restrictions are developed by judgment. The marketing or R&D team looks at the diﬀerent elements, listing
out those pairs whose components are incompatible for
one reason or another. The elements to be speciﬁed as
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Table 5
Combinations of elements which interact signiﬁcantly, based upon regression modelling after the linear terms have been forced into the model
Pair

First

Second

D5E1

Filled with crunchy
cookie chocolate chips
We only use Kosher
ingredients
Made with canola oil
which helps lower blood
cholesterol levels
Made with the ﬁnest
Belgian chocolate. . .for
the discerning chocolatier
Made with the ﬁnest
Swiss chocolate
Low carb. . .when you’re
counting carbs and looking
for a great snack

Each snack is individually
wrapped to preserve freshness
With Soy isoﬂavones. . .nutrition
at its best
Made with no trans fat to ﬁt
into your healthy lifestyle

B3C5
B2C3

B5D1

B6C2
C2E1

First

Second

Inter.

5

1

13

4

8

12

2

2

11

Comes in spicy ﬂavors. . .cinnamon,
nutmeg and allspice

13

2

10

Low carb. . .when you’re counting
carbs and looking for a great snack
Each snack is individually
wrapped to preserve freshness

11

5

12

5

1

13

incompatible come from diﬀerent categories; elements in
the same category can never appear together by deﬁnition
in the computer program itself. Some combinations may be
unworkable because they make no sense together (e.g., a
weak ﬂavour in one element, and a strong ﬂavour mentioned in passing in another element). Other combinations
may be unworkable because they are impossible physically,
and thus should never be part of a technical speciﬁcation.
A third way to identify pairwise restrictions searches for
the interaction terms that correlate negatively and signiﬁcantly with the interest rating (0, 100) after the linear terms
have been ﬁrst forced into the model. The elements that correlate negatively are those that should be prevented from
appearing together in the model because their presence
detracts from acceptance.

6.8.2. Interaction as scenarios in a concept orchestrated by
one element
These experimentally designed concepts vary systematically in all of the elements, not just one element alone. To
the panelist there is no clear relation between one concept
and the next. One result of this research strategy is that the
panelist must make his decision on the basis of the stimulus
in front of them. The panelists cannot unconsciously create
a ‘mind-set’ because all of the concept elements change.
Consequently to a great degree the ratings assigned by
the panelist are driven by the elements, not by any ‘mental
set’ or pattern of responses that builds up due to repeated
elements.
The full set of 21,552 concepts allows for a diﬀerent type
of analysis, based upon selecting that limited set of

Table 6
Performance of some elements (columns) in the presence of speciﬁc elements from category F (merchandising)
Available through
the Internet and
delivered to
your door

B5

A5

B6
D4

A1
A6

Additive constant
Constant + Avg. util.
Made with the ﬁnest Belgian
chocolate. . .for the
discerning chocolatier
A creamy milk chocolate
snack with a soft, chewy
center for a satisfying
experience
Made with the ﬁnest
Swiss chocolate
A rich, pure buttery
taste. . .makes your mouth
water in anticipation
Soft and chewy. . .just like
homemade
A creamy chocolate snack
with a crunchy, nougat center

Located in the
gourmet food
section of all
ﬁne department
stores

In the bakery
section of your
supermarket

Find it in the
snack aisle of
your local
supermarket

In the frozen
foods section
of your
supermarket. . .just
thaw and serve

In the refrigerated
section of your
supermarket. . .just
thaw and serve

F6

F5

F1

F3

F2

F4

9
17
18

20
25
10

31
34
17

33
36
13

30
33
10

39
39
10

17

7

9

16

11

2

10

14

8

10

10

11

14

13

9

5

8

0

13

10

10

7

1

7

16

10

5

8

1

5

Each column shows the performance of the row elements when the column element was a speciﬁc phrase from merchandising.
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concepts which comprises a speciﬁc element (e.g., F1 In the
bakery section of your supermarket). There are 4680 concepts without any element from silo F (the so-called zero
condition) and 1300 concepts each with F1, F2, . . . , F6.
For each of the concepts containing a speciﬁc element,
e.g., F1, one runs the regression model relating the presence/absence of the 30 elements (A1, . . . , E6) to the interest
rating (0, 100). There will be six such regression runs, each
run based on 1300 concepts, and a seventh run for those
4680 cases that contained no element from silo F. One need
only look at the utilities for a given element in the presence
of each of the elements from silo F (e.g., F1, . . . , F6). The
utility for that element may well change depending upon
which element from silo F is present. Table 6 presents the
partial results from this analysis of scenarios.
One example should illustrate the impact of speciﬁc elements on the utilities of the other elements in the remaining
categories. In Table 6 element A5 (A creamy milk chocolate
snack with a soft, chewy center for a satisfying experience)
scores very well when the merchandising method is F3
(Find it in the Snack aisle of your supermarket; utility = +16). However, the same element does far less well
when the merchandising method is F4 (In the refrigerated
section of your supermarket; utility = +2).
6.9. Step 9: Create testable new combinations
and proceed with next step evaluations
to validate the results
Since the objective of the exercise is to create new product ideas, one appropriate method to validate the results
creates new combinations based upon the results from
the study and submits those new combinations to an
entirely diﬀerent panel of individuals. Presumably the winning combinations of product features from this ﬁrst
exercise, i.e., winning concepts, will perform well in the
follow-on evaluation whereas poorly performing combinations synthesized to have low utilities will perform poorly.
That validation remains for the researcher, but can be
easily done once the study results are available.
7. Discussion
7.1. Increasing importance of innovation and opportunities
for the sensory professional
Innovation in the business world has become an increasingly ‘hot topic’. Business magazines are ﬁlled with such
dire warnings and platitudes such as ‘innovate or die’.
The notion of innovation is often left to business practitioners who use methods that might be considered unscientiﬁc. No one really talks about the precise activities for
innovation in products; most specialists talk either about
the general preconditions for innovation such as smart
and articulate panelists, or metrics about innovation such
as the nature of the idea funnel which represents the stream
of possible products from creative ideas to actual products.

Those who work in the world of innovation are generally
experts in the creation of new ideas using so-called ideation
methods, or students of organization behaviour focusing
on the business process.
In this world that so values innovation the sensory professional can make an important contribution. Sensory
professionals are accustomed to working with the actual
product and with their business clients in companies. Sensory professionals deal with the technical and consumer
description of products on the one hand, and with consumer needs on the other. The methods presented in this
paper provide the sensory professional with the same type
of tool as they currently use when dealing with actual products, and generate data that is readily welcomed by those
interested in ‘how the product idea works’ (Moskowitz,
Cohen, Fehr, & Guggisberg, 1999). The current approach
deals with the description of product features, albeit in concept, and with consumer responses. Thus the approaches
espoused here present the sensory professional with a
new avenue for their research focus. The approach also ﬁts
in with the holistic nature of new product development that
is being increasingly accepted in the business community
(Khurana & Rosenthal, 1998).
Despite the promises that ideation for new products
may oﬀer, one key problem is that ideation takes the sensory researchers further away from their grounding in the
physical product, in psychophysics and in food technology.
Ideation is clearly guidance at a much higher level of
abstraction, and compared to traditional methods, ideation
to create new products is far less actionable. It is not clear
whether such change in focus, or better the expanded focus
of the sensory analyst using ideation will be ultimately
positive or negative. In the words of the anonymous
reviewer of this article, concreteness is ‘one of the features
from which sensory analysts derive their credibility in the
business community: Although they address issues closer to
the real life consumer they do so in a format that is still manageable and understandable for the product developer and
food technologist. By moving this [focus,] to a more abstract
level, this actionability is being lost, putting the sensory scientists into a . . . diﬃcult position between marketing
research on the one hand and food technology on the other’.
Such concern is important, but the emerging focus of the
sensory professional on methods other than the traditional
quantitative tests (e.g., focus groups, in-depth interviews,
ethnography) suggest that the sensory professional himself
is evolving into a new type of researcher, with far broader
scope and interests.
7.2. To what degree can early-stage concept research be
considered scientiﬁc?
The history of concept research is a history of business
practice, not a history of scientiﬁc research. A search of
the literature on concepts reveals that concept research is
taught in courses on marketing research as methods, not
as a substantive area of knowledge. Thus concept research
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in the area of product innovation, like other areas of concept research, is still in the formative stages, presenting a
great opportunity for the sensory professional.
If we look back over the past six decades through the
history of what sensory professionals have done, we ﬁnd
that they have been closely intertwined with the development of applied sensory science. For example, in the early
days of sensory research before the ﬁeld was even thought
of as a discipline, methods such as the Flavor Proﬁle
(Cairncross & Sjostrom, 1950) were used by practitioners
to describe products for industry-based applications. It
was only with the increasing need for that type of information that descriptive analysis and in turn sensory research
became increasingly popular. Over the years the sensory
professional’s application of approaches generated the science in a way that basic researchers could not.
There is every reason to believe that if the sensory professional ‘grabs hold’ of early stage concept research with
the objective of making concept-based innovation scientiﬁc, there will be successes to enjoy later. Recent publications on concept research reveal the enormous amount of
science-type information to be gained from such disciplined
concept studies (Moskowitz et al., 2005). Only one chapter
of the book dealt with innovation, and did not deal with
the notion of genomics as the foundation for concept innovation. Yet, as this paper shows, the application of simple
procedures from generating databases to combining idealets from diﬀerent products, and onto consumer research
can generate new insights, new segments, new products,
bringing the ﬁeld of concept development in new products
far forward with strong science-based under-girding.
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