Consumer preference mapping using wine show
derived data
Maame Yaakwaah Blay, BSc. (Hons), MRes. (Food Science)
August 2012

Thesis submitted to Charles Sturt University for the degree of Doctor of Philosophy

1

“Wine is a drink.......something to be enjoyed, if not there is no point in wine”
paraphrased– Len Evans, 1985
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Abstract
A consumer-led product development approach is desirable to ensure the continuing
success of a company’s products. A paradigm shift in the wine industry has seen some
large companies adopt such a process successfully. The majority of wine businesses in
Australia, being small to medium size, however, are unable to incorporate consumer
information into their wine making due to cost and time constraints. Public tastings
included at some wine shows in Australia present an opportunity to make consumer
focused product development accessible to the majority of these small to medium size
wine businesses. Hitherto, no peer reviewed research has investigated the potential
of public tastings as an avenue to obtain consumer preference information. Further,
no validated method to collect consumer information has been established for use in
such a context. The aim of this PhD study was to develop a validated method to use at
wine show public tastings for preference mapping. The method would help to identify
innovative new wine styles to assist winemakers with product development. Using
qualitative and quantitative methods, a survey of 13 different wine show public
tastings was carried out to determine whether the appropriate consumers attend
these tastings and what features of the public tastings attract preferred informants.
Furthermore, a laboratory study was carried out to determine the effect of test
location on preference scores and whether this would affect results obtained from
public tastings. Finally, a new test method that allowed fast recognition of innovative
new products was developed, tested and validated against industry best practices in
the laboratory and at selected public tastings. The results showed that public tastings
commonly attracted the general wine consumers who are most suitable for consumer
testing and not only wine experts. The proportion of general consumers to experts
depended on the type of public tasting. The location test showed that relative liking
does not change across locations and testing at public tastings would not change
consumer preferences. The new method was able to rapidly highlight an area of
product innovation and, compared to industry best practices for consumer testing
showed evidence of criterion-related validity along with other forms of validity.
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Chapter 1
1.0

Executive summary

1.1 Introduction
Using a consumer led approach such as consumer preference mapping in product
development provides a competitive edge for companies to retain their market. A
paradigm shift in the Australian wine industry has seen some large companies
successfully incorporate a consumer led product development approach to their wine
making business with measurable positive outcomes. In spite of the benefits, the
majority of wine businesses in Australia, being small, are reluctant to adopt a
consumer led product development process in wine making as the method can be
expensive and time consuming.

A possible opportunity to make a consumer focused product development process
accessible to most wine businesses is via public tastings which are included in some
wine shows in Australia. The wine show system in time past has been influential in
improving and sustaining the quality of Australian wines. Using existing wine shows
which include public tastings may be a way to glean useful consumer information to
help identify and develop innovative new wine styles that match consumer
preferences.

Hitherto, no studies have been carried out on these tastings to ascertain whether
indeed they can be a useful platform to conduct consumer preference research to be
used for product development purposes, particularly from a sensory preference view
point. Via a combination of qualitative and quantitative tools, this applied PhD
research aimed to develop a suitable validated sensory test method to use in situ at
already established wine show public tasting events, for preference mapping
purposes. With this aim, the researcher sought to explore the suitability or otherwise
of these events as a venue to make consumer led product development accessible
from a cost and time effective point of view to even the smallest wine makers.
18

1.2 Key findings
1. Consumer focused public tastings, associated with Australian wine shows present
a natural wine consumption environment suitable for consumer preference
testing.
2. Consumers who attend those public tasting events are enthusiastic product users
and can be considered to be a suitable sample set for consumer preference tests.
3. Experiments carried out in a simulated public tasting location, a social gathering
and laboratory showed that it was possible to test consumer preference at a public
tasting location without compromising information on the order of product
preference.
4. A new preference mapping method developed as part of this PhD research,
namely relative preference mapping method (RPM), was able to rapidly highlight
an area of innovation for a product set without the need for external sensory data.
5. The new method was also able to discriminate between products as a prototyping
tool to identify products for further development.
6. Results from in situ testing at public tasting events using the new RPM method
showed evidence of criterion related validity, as well as content validity.
7. Further evidence of criterion-related validity of the method was obtained when
results from in situ testing was compared to industry best practice.

1.3 Summary
Preference mapping is a useful technique for a consumer focused product
development plan but is usually considered too expensive for most wine producers.
This PhD research provided an alternative approach to conducting preference
mapping within the already existing structure of wine show public tasting events. The
new approach allows easy, quick and economical identification of innovative new
wine styles and prototypes for further development. Compared to standard industry
practices, this makes a consumer-led development approach accessible to most wine
makers who exhibit their wines at public tastings associated with wine shows.
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1.4 Significant contributions of the research
In this PhD research, the contributions are of most significance to the Australian wine
industry, but are also relevant internationally to wine producers, and other industries
with an interest in consumer preference testing. The major contribution is the
demonstration that valid and actionable consumer preference information can be
obtained from participants at wine show public tastings. Since public tastings already
form part of most wine shows in Australia, using this platform to obtain consumer
preference responses presents an economical option for wine makers who exhibit
their wines at these events to include a consumer led development approach to their
wine production.
A. 1.2.1 Contributions to the wine industry
1. This PhD research provides wine industry professionals an opportunity to adopt
consumer led product development.
2. The study provides a description of the organisation of Australian wine shows and
public tastings currently associated with them. It also identifies for the first time
that these existing structures can be used as a channel by the wine industry to
enhance innovation of wine styles aimed towards the wine consumer.
3. The demographics of consumers at wine show public tastings are described and
reflect a representative sample of the Australian wine drinking population.
4. Wine show events that participated in this project learned more about their
customers through the conduct of this research. The information has already
helped them to improve the way public tasting events are organised.
5. Should the wine industry adopt the new relative preference mapping method
approach developed as part of this research, the industry will over time, generate
a large database of consumer preferences for wine which can be used to monitor
trends in preferred wine styles.
6. Wine exhibitors can derive more value from associated public tastings, by
accessing consumer preference information about their wines at these tastings.
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B. 1.2.2 Contributions to academia
1. This PhD research has generated new information about consumer preference
testing in a natural test environment and highlighted the need for further testing
in that context.
2. The theory behind the new relative preference mapping (RPM) method, challenges
the status quo in sensory consumer testing practice where asking difference and
preference test questions simultaneously are contra-indicated. Findings from the
current study highlight the need for academics to review this area of product
testing.
3. Although several forms of validation evidence for the RPM new method were
uncovered, further refinement is recommended; particularly that of the map scale.

1.5 Thesis structure
The thesis is presented in four main sections. Chapters 2 and 3 are introductory
sections which provide a background and general methods used throughout the
research. Experiments in chapters 4, 5 and 6 together form the foundational
experiments carried out to inform the development of a suitable test method for use
at public wine tasting events. Chapters 7, 8 and 9 form a second experimental section
that describes the process of developing and validating a suitable test method. The
final section, chapter 10, summarises the main conclusions of this thesis and suggests
some applications for the findings of this research. Recommendations for future
studies, based on opportunities arising from the research and limitations on its
findings are also outlined.
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Chapter 2
2.0

Introduction and literature review

2.1 Introduction
In 1996, the Australian wine industry developed and adopted a plan to ensure growth
and global competiveness (Winetitles, n.d.). ‘Strategy 2025’ marked one of the wine
industry’s greatest achievements by improving sales and exports in less than 10 years
(Ruthven, 2004). The rapid growth in terms of wine production, domestic wine
consumption and most especially wine exportation achieved during this period was
attributable amongst other things to innovation in technology and other
environmental factors (Ruthven, 2004). In the last 3 years however, growth in terms of
production and exports has decreased although the domestic sale value increased in
2011 compared to the previous year (ABS, 2012). Following the success of ‘Strategy
2025’, a companion document ‘Directions to 2025’ was launched in 2007 to help wine
makers achieve and sustain the goals set in ‘Strategy 2025’. It was identified in this
document that a crucial pathway to sustainable and profitable growth is to have
insight on consumer perception of wine and to understand differences amongst
consumers in the way they respond to wine (WineAustralia, 2007). In time past, only
wine experts provided a measure of wine quality, putting their stamp of approval on a
wine brand or style. Since the inception of ‘Strategy 2025’ however, some Australian
wine businesses are shifting away from expert-generated measure of quality,
dependant on product experts, towards a consumer focused approach (Economist,
1999). As the domestic wine market has become more competitive due in part to the
slow decline in exports and increase in domestic wine consumption, this paradigm
shift could be very positive for the wine industry because, several studies have shown
that product experts or trained panellists and consumers have non-aligned
preferences for different products (Shepherd et al., 1988) and for wine in particular
(Frøst and Noble, 2002, Ballester et al., 2008, Mueller et al., 2008, Meillon et al.,
2010). By relying solely on expert opinion of wine quality, consumer preferences will
not always be met and opportunities for innovation in wine styles may be missed.
22

Innovation in product development is recognised as a vital element to sustain
competiveness as well as consumer interest in a product (Earle, 1997). In order for
winemakers to continue with sustainable growth and remain competitive, innovation
within the industry is crucial.

Studies have shown that a consumer-led product development process is more likely
to lead to successful products on the market (Costa and Jongen, 2006, van Kleef et al.,
2005). It stands to reason that if more wine businesses use this approach, there would
be an increase in successful new products on the market to sustain the current
competiveness in the domestic market.

A consumer-led product development approach is one where insight is gleaned from
the consumer to assist the producer to make desirable products for the consumer.
Even when consumer insight is incorporated into the product development process,
however, it is often ignored or not used appropriately (van Kleef et al., 2005). It has
been suggested that one drawback for incorporating consumer insight in product
development is the challenge of selecting the appropriate methodology to get an
accurate outcome as consumers cannot always be relied on to articulate precisely
what it is that they desire in a product (van Kleef et al., 2005). Another important
drawback identified as a reason for not using consumer led product development
approach is the cost involved in obtaining the information. It is well understood that
obtaining consumer data can be very expensive (Resurreccion, 1998). Typically, the
cost for a consumer sensory test will increase based on the number of samples
included in the test, the type of product to be tested, the length of the test session
and the number of consumers required for the test amongst other variables. For
example, a recent quote obtained from a reputable consumer testing agency showed
that for a 30 minute test session including 2 test samples, the cost could be
approximately between A$15,800 and A$20,000 depending on how many assessors
were involved in the study; the maximum cost being for a test with 120 screened
consumers (Your Source Market Research, Level 3, Office Tower One, Chadstone
Shopping Centre, 1341 Dandenong Road, Chadstone, VIC 3148. May, 2012). Wine
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production being a capital intensive business, it is understandable that not many small
wine producers can afford costs of this scale as part of their product development
process. In this context, less cost-prohibitive ways of obtaining consumer preference
information is required.

Several methods are available to the sensory consumer researcher to gain insight into
consumer preferences (van Kleef et al., 2005). One approach that has gained
popularity and has been used extensively for new product development since its
inception in the 1970s is preference mapping (Carroll, 1972).

Preference mapping is a perceptual mapping technique where the spread of product
liking by consumers is displayed in a two dimensional space. The information obtained
from preference mapping can be useful to the product developer to help understand
the sensory properties of products that drive liking when external information such as
sensory or instrumental data is overlayed onto the product map (Carroll, 1972,
Lawless and Heymann, 1998, McEwan et al., 1998). The information is also useful for
marketing departments to help with product positioning in the market (van Kleef et
al., 2006).

Although it is a very powerful technique for new product development, preference
mapping can be an expensive undertaking particularly for small to medium sized wine
companies to pursue. This is because both consumer hedonic and instrumental or
sensory data are often required in order for the full benefit of the method to be
appreciated. Finding a cost effective way of obtaining this information would benefit
wine makers and the wine industry at large and help lead to the development of
innovative new wine styles to suit the palates of existing consumers and potential new
consumers.

In Australia, a rather unique opportunity to collect consumer sensory data presents
itself in the form of wine show consumer public tastings. These events are held at the
end of wine show expert judging events. At the public tasting, all the wines that have
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been judged by expert panels are displayed for the general public to taste for a small
entry fee. Although there are variations in the way different wine show public tastings
are organised, the commonality is that on this day, for a specified period of time,
usually no longer than 4 hours, the general public is invited to assemble in one
location to taste an extensive range of different wines. It would be advantageous, cost
effective and opportune for wine makers to tap into this existing structure of the wine
industry to gain insight into consumer preferences for the different wines presented
at the show. A current impediment to conducting preference tests at wine show
public tastings is that not much is known about the structure and purpose of those
events or the people who attend them. In addition to this limitation, no validated test
method has been identified for collecting consumer preference data at public tastings.
Accordingly, the research described in this dissertation sought to understand the
features of public tastings at Australian wine shows and their attendees and develop a
suitable test to measure consumer preference in a public setting for the purpose of
preference mapping.

2.2 Methods for adopting a consumer-led development process
Wine quality assessment has traditionally been an expert-led process. This approach
was necessary in the early stages of the industry in Australia to ensure credibility of
wines in the market (Dunphy and Lockshin, 1998c). However, competiveness in a
global and domestic wine market has seen some large wine businesses in Australia
starting to adopt a consumer-led product development approach. This approach has
been shown to create more successful products in competitive markets in other
industries (e.g. Spawton, 1991, Matzler and Hinterhuber, 1998, Costa and Jongen,
2006).

The challenge to selecting a consumer-led product development process for the wine
industry rests in the need for appropriate methodology. Sensory evaluation offers
such methodologies. Reviews of the different sensory methods available over the last
two decades are available (e.g. Koeferli et al., 1998, Costell, 2002, Tuorila and
Monteleone, 2009). The use of sensory evaluation in the wine industry only became
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well accepted about 30 years ago in the 1980s (Tuorila and Monteleone, 2009,
Lesschaeve, 2007, Pangborn, 1989). Many wine businesses however use sensory
methods only for technical issues such as process changes, supplier change or taint
testing (Duncan, 1995). Wine experts also use sensory techniques based on their
extensive knowledge of wine when judging wine at shows to identify faults
(Lesschaeve, 2007) and award medals to outstanding wines (Dunphy and Lockshin,
1998c).

Fortunately, advancements in technology and availability of sophisticated data
collection and statistical analytical tools have increased the number of types of tests
available to the sensory practitioner. In addition, methods have been borrowed from
other fields such as Psychology, the Social Sciences, Marketing and more recently from
Neuroscience and have been adapted to suit the purposes of sensory research
(Koeferli et al., 1998). Further to these, new methods have been developed by mixing
and matching several methods to answer specific marketing or product development
needs from a sensory view point.

One method that has been used widely in consumer led product development in
sensory evaluation is preference mapping (Greenhoff and MacFie, 1994, Lattey et al.,
2007). Other methods such as the repertory grid method (Fransella and Bannister,
1977), conjoint analysis (Green and Srinivasan, 1978), preference and acceptance
testing (Pilgrim, 1957, Berg et al., 1955) , free choice profile (William and Langron,
1984), focus groups (McNeill et al., 2000) and Kano modelling (Sauerwein et al., 1996,
Matzler and Hinterhuber, 1998) have also been used.

The validity of a test method is an important aspect of any investigation that cannot
be ignored. There are several ways by which enquiry into the validity of test methods
can be done, the three main ones being criterion-oriented, content and construct
validations (Cronbach, 1990). However, regarding sensory evaluation, some
complications for testing the reliability and validity of various methods have been
highlighted by Meiselman (1993). He points out that the varied ways in which sensory
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methods are used makes it problematic to test their validity. He adds that while one
method may be valid for one purpose, it may not be for another purpose. This not
notwithstanding, he suggests the need for more methodological research to establish
the reliability and validity of sensory methods.

This suggests that methods developed for sensory evaluation should ideally be
product, assessor and perhaps location specific. Although such an approach to
consumer sensory testing would be too idealistic to implement, an attempt at its
realisation would ensure an accurate snapshot of consumer preference was obtained.

2.3 Sensory evaluation methods
Sensory evaluation methods can broadly be divided into discrimination and affective
tests (Meilgaard et al., 2007). This categorization is based not only on the objectives of
the test which is to detect a difference between products or determine the degree of
pleasantness of the product by end users, but is also based on the type of assessor
panels used to carry out the test. Classical discrimination tests (sometimes referred to
as analytic sensory tests) are carried out using selected and trained assessors to detect
subtle differences between products, in contrast to affective tests which use category
end users (consumers) of the product to determine degree of liking or affectivity of
the product (Meilgaard et al., 2007). The assumption is that although consumers are
good at determining what they like and do not like about a product, they are not
always able to articulate why they like a product (Booth and Conner, 1990).
2.3.1 Discrimination tests
Common discrimination tests used in sensory evaluation include the triangle test, the
duo-trio test and the alternative forced-choice test (Meilgaard et al., 2006, Lawless
and Heymann, 1998). Discrimination tests only tell the researcher whether there is a
difference or no difference between product sets. In cases where no difference
between products is obtained, it is still not possible to conclude that the products are
similar. This is because as the name suggests, these tests only measure difference, not
similarity. To establish similarity between products, large sample sizes, often in 100s,
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are required (Bi, 2005). Furthermore, difference tests are usually unable to quantify
the amount of difference between the products and often no description of the
difference is provided. They are however quick and simple to administer and often
used in quality control projects. The difference-from-control test is another example
of a discrimination test. This test does, however, go a step further to quantify the
amount of difference between the test product and a reference product (Meilgaard et
al., 2006). It also has wide application in quality control tests.

Profile tests are another kind of discrimination test. They are distinct from other
discrimination tests in that the researcher is able to obtain a description of the
difference in sensory attributes between products as well as a quantification of the
amount of difference between products. These methods are used extensively in fast
moving consumer goods (FMCG) industries and have also been used in the wine
industry to describe differences between wine varieties (Blackman and Saliba, 2009).

The vocabulary formation and consensus phase in conventional profile methods is one
of the major drawbacks of using this method. This phase can be time consuming and
thus costly. The vocabulary formation stage requires each assessor to first of all derive
their own terms for each product before a consensus agreement can be arrived at.
The term derivation phase may be repeated several times particularly for complex or
novel products for each new assessor and product included in the test, particularly
when a consensus is difficult to obtain. In some instances, when no consensus
agreement is arrived at, results from some assessors may need to be removed from
the final analysis. Although such an approach may be practical in industry, it is not an
ideal psychometric outcome.

Methods such as repertory grid (Fransella and Bannister, 1977) have been used as a
vocabulary elicitation tool together with various profile methods (e.g. McEwan and
Thomson, 1989, Piggott and Watson, 1992). Although it is a useful elicitation tool, it is
not often used on its own as a complete descriptive method as it can be quite tedious
and time consuming. The feedback calibration method (FCM®), a fairly new technique,
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has been developed to help reduce training time during the vocabulary generation
phase of methods that require a consensus descriptive list such as profile methods.
The feedback calibration method (FCM®) is reported to be able to reduce the training
time required by a naive assessor group for a profile test by about 20% (Findlay et al.,
2006).

With advancements in computer programs and statistical techniques, other methods
have also been developed to circumvent the vocabulary generation phase in
conventional profiling. For instance, the free choice profile (William and Langron,
1984) allows individual assessors to use their own vocabulary to profile products
without the need for consensus vocabulary agreement between assessors. More
recently, a perceptive free sorting and verbalization method (Faye et al., 2006a) has
also been developed to overcome similar vocabulary issues with profiling.
2.3.2 Affective tests
Affective tests are often carried out using consumer panels. There are two broad types
of affective tests namely acceptance tests, also called hedonic tests (Pilgrim, 1957),
and preference tests which are often choice based tests (Lancaster, 1971).

Scales play an important role in affective tests. Popular examples of scales used for
affective tests include the 9-point hedonic scale (Peryam and Pilgrim, 1957), the
magnitude estimation scale (Stevens, 1959, Moskowitz, 1977) and the labelled
affective magnitude (LAM) scale (Schutz and Cardello, 2001).

The 9-point hedonic scale is the oldest of the methods mentioned above. Since its
development in the 1940s at the Quartermaster Food and Container Institute (Lawless
and Heymann, 1998), variations of this scale have been proposed over the years to
adapt it for specific purposes. For instance, some researchers have truncated the
number of categories of this scale to 7 categories (e.g. Epler et al., 1998), 5-point
categories (e.g. Kappel et al., 1996) and 3 categories often to make them appropriate
for children (Chen et al., 1996). Other researchers have replaced the categories with
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smiley faces (Basker, 1989) and introduced age appropriate verbal cues also to make
them suitable for use with children and illiterates (Popper and Kroll, 2005). A study
which considered the hedonic scale with reference has also been reported (BergaraAlmeida et al., 2002). More recently, the Labeled Hedonic Scale (Lim et al., 2009) was
developed as an alternative to the 9-point hedonic scale. This scale was developed to
yield ratio and interval data similar to magnitude estimation, but would have semantic
labels similar to the 9-point hedonic scale. Some researchers have resorted to using an
unstructured line scale with anchors from the 9-point hedonic scale to measure
preference. Although some refer to this as the 9-point scale, others are more
conservative and use the term hedonic line scale with anchors to refer to this variation
of the 9-point scale (Nicolas et al., 2010). The hybrid scale (Villanueva and Da Silva,
2009) is an example of a hedonic line scale but has indentations along specific points
on the line. It has been concluded however that all scales used for sensory tests,
provided they are used appropriately and without error will provide similar results
(Peryam, 1989) cited in (Lawless, 2010). It is thus not surprising that a comparison of
five common affective tests using different scales found they all provided similar
information (Hein et al., 2008).

In a recent review on the theory and fundamentals of hedonic scaling, the author, Lim
(2011), explains that although transformations are possible with ordinal scales such as
the 9-point hedonic scale, they only have a monotonic function of indicating the order
of product stimuli (i.e. greater or less than functions). Thus in transforming such scales
from text to numbers only, the order of the scale is preserved but not the degree of
difference (Lim, 2011). Regardless, in a study that compared the hedonic scale with or
without numbers and labels found that the scales with numbers and words did not
give the same results (Nicolas et al., 2010).

Lim, (2011) points further that the scaling response is affected by the context within
which a stimulus is tested, including the type of scale used and the instruction
provided. He highlights that context effects can be sensory or perceptual in origin and
not solely attributable to response bias. This may explain why comparisons of the
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performance of most scales tend to produce similar results, as the preference order of
products is often retained.

Although many of the methods used in sensory science, particularly scaling methods,
have been adapted from psychophysics, it is important to draw attention to a distinct
difference between the uses of these scales in the two fields highlighted by Lim
(2011). She asserts that the interest of sensory scientists lies in relative scaling to
determine the magnitude of differences between sensations while psychophysicists
are more interested in the absolute representation of sensory stimuli. She cautions
that these fundamental differences in interest lead to differences in methods used by
these two groups and also bring about several controversies. It is thus important for
the sensory scientist to have clear objectives before proceeding to use particular tests.
2.3.3 Mapping and visualisation
Presenting products in the form of maps have become widely accepted in sensory
evaluation. Maps are useful to help end users visualise in a simple two dimensional
way how products in the map are related to each other in terms of how different (or
similar) they are perceived to be based on some sensory attribute. Maps can be
created from a single set of data such as hedonic data. By applying decomposition
methods to the data such as principal components analysis (PCA), underlying factors
inherent in the data set are revealed (Meullenet et al., 2007). Mapping techniques are
often followed by a modelling step, usually from external data, to explain the
dimensions of the map obtained (Moskowitz, 1994). This two stage process describes
the principle of preference mapping which can be quite expensive and time
consuming, considering two different sets of data are required to fully utilise the
results.

This notwithstanding, preference mapping is used widely by sensory

scientists, market researchers and product developers to help understand consumers’
product choices and preferences.

There are traditionally two types of preference mapping methods; internal preference
mapping also known as MDPREF (Greenhoff and MacFie, 1994, Meullenet et al., 2007)
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and external preference mapping (Carroll, 1972). The main difference between these
two preference mapping methods is the data source used to generate the product
map. Internal preference mapping uses consumer preference data only to derive the
product map and is simple to create. External preference mapping on the other hand
uses external data such as sensory descriptive data, instrumental or chemical data to
generate the product map.

Extensions and new models of the two main types of preference mapping methods
have been proposed; such as the extended internal preference mapping method,
where external data (e.g. sensory or instrumental) is regressed onto the internal
preference map (McEwan and Ducher, 1998) and the Euclidian distance ideal point
mapping which is an extension of external preference mapping method (Meullenet et
al., 2008).

There is debate on which of the two methods; internal or external preference
mapping gives a better interpretation of consumer preferences. Although external
preference mapping is used extensively in product development projects, some
authors believe that internal preference mapping would be a better option as it fits
consumer preference scores better, giving a superior explanation of consumer
preferences (Meullenet et al., 2007) Product maps generated from internal preference
mapping further show consumer segmentation for product preferences (McEwan et
al., 1998). The main disadvantage of internal preference mapping from a product
development point of view is the inability to easily understand the preference
dimensions of the product map if no external data such as sensory descriptive data is
available (McEwan and Ducher, 1998). The advantage of using external preference
mapping over internal preference mapping in product development is that, the
resulting information is actionable for the product developer. Thus attributes which
influence preference can be understood and changes implemented. Researchers who
support the use of internal preference mapping however argue that preferences are
not always generated by perceptual attributes but rather based on some idiosyncratic
properties of the product. They conclude that it is better to use internal preference
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mapping rather than external preference mapping particularly for product positioning
(Derbaix and Sjoberg, 1994).

From these two view points, it is clear that the use of one method of preference
mapping over the other is often a matter of who the end user of the information will
be. For consumer researchers interested in brand image and product positioning,
internal preference mapping would be preferred, while the product developer in
Research and Development (R&D) would lean towards external preference mapping
(van Kleef et al., 2006). However, having a method suitable for both marketing and
R&D purposes would be useful for businesses, particularly considering the time and
cost involved if both internal and external preference analysis had to be performed on
the same data set each time.

Notwithstanding the theoretical debate about which preference mapping technique is
better, there are several applications of preference mapping in both marketing and
product development projects. Preference mapping is useful to identify unique
opportunities for new product development, to determine the drivers of product
liking, and can aid in product optimisation (Lawless and Heymann, 1998). Preference
mapping has been used successfully to aid product development of various products
such as beer (Guinard et al., 2001), rice (Suwannaporn et al., 2008) and rice wine (Lee
and Lee, 2008). Lesschaeve and Findlay (2004) described how preference mapping can
be used successfully to understand consumer preferences to help develop wines with
the right sensory attributes for consumers.

An alternative to external preference mapping based on consumer perceptive
mapping was proposed by Faye and colleagues (2006b). In their method development,
two consumer test phases were completed; a preference scaling and perceptual free
sorting followed by verbal description of 18 leather samples. The assessors evaluated
visual and tactile stimuli only. The authors concluded that naive consumers were able
to explain preferences in a global approach where consumer perceptual dimensions
could be interpreted using the words of consumers. The limitation of this
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methodology however was the issue of making semantic meaning of the results. In
addition to this, the method proposed by these authors can be time consuming
making it an impractical method to use if the aim is to reduce the time and cost
involved in carrying out consumer preference mapping.

Techniques such as projective mapping (Risvik et al., 1994) and more recently
Napping® (Pagès, 2005) have used direct techniques to obtain effective product maps
from assessors, as a way to reduce the time involved in creating perceptual maps.
With these methods, perceived sensory distance between products is collected
directly onto a two dimensional configuration. A consensus product map from
individual assessors’ results is then derived by applying Generalised Procrustes
Analysis (GPA) or Multiple Factor Analysis (MFA) to the data. Similar to preference
mapping, external data is often required to explain the underlying factors of the
consensus map created. Different profile methods have been combined with Napping
for example, to interpret the product dimensions created (Perrin et al., 2008).
Projective mapping has been used by both experts and naive consumers with visually
similar results obtained on the first dimensions of the maps (Risvik et al., 1997). The
main limitation of these methods is that assessors are allowed to place products onto
the map based on their own criteria. By allowing assessors to choose their own criteria
for placing products on the map, the interpretation of the results becomes vague. A
consistent criterion for placing products on the map may improve clarity of the map
obtained, and external data may not be required to provide interpretation on how
products are positioned on the map.

These examples highlight both the usefulness and limitations of preference mapping
techniques. It is apparent that, when cost and time involved in obtaining data is
crucial, a quicker and more cost effective approach is needed.
2.3.4 Combining test methods
In sensory science, there has often been a tendency to separate discrimination tests
and affective tests based on the type of assessors used for these tests. Discrimination
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tests require objective responses and assessors used for these tests are specially
selected and trained individuals with superior sensory acuity. The training they receive
allows them to remain objective and to detect small differences between products for
product development purposes. Affective tests on the other hand require subjective
responses best obtained from product users. These assessors are not selected for
their special sensory ability but rather for their product usage pattern. Based on this
difference in assessor type used for the two tests, it is often recommended that
separate panels be used for the two tests and kept apart. Thus, trained assessors for
discrimination test should not be used for affective tests and consumer panellists used
for affective tests should not be used for discrimination tests. Meiselman (1993)
however advocates the need for integration of these two dimensions in product
testing. Methods such as the previously mentioned external preference mapping and
napping already integrate these two dimensions of product testing, albeit quite
expensively. Growing evidence suggests that consumers are as capable as trained
assessors in some tests that were traditionally the preserve of trained assessors. For
instance, some studies have found that consumer assessors and trained assessors give
similar results in rating the attribute intensities of cheese (Roberts and Vickers, 1994)
while others have found that product maps obtained from projective mapping from
these two groups are similar (Barcenas et al., 2004). More recently, it was found that a
consumer panel and an expert panel provided similar information in terms of
discrimination, reliability and mapping of products (Worch et al., 2010). With this
trend, it may be possible to start looking into areas where this ability is fully utilized by
designing tests that incorporate the two dimensions of product testing.

2.4 Location context in consumer sensory testing
The effect of context on preference rating scores has been a discussed widely in the
sensory literature. Within this area factors such as appropriateness of use (Schutz,
1988, Schutz, 1994), time of day (Kramer et al., 1992) and influence of the
environment (Petit and Sieffermann, 2007) have been studied. Studies comparing the
results obtained in different test locations have also been reported. For instance
Boutrolle et al. (2005) compared central location test results and home use test results
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for a fermented milk beverage using 240 subjects. They found liking scores were lower
with the CLT than with the HUT however similar deductions could be made using
either results in terms of the sample most and least liked.

Another experiment compared liking ratings obtained under laboratory and field
conditions. Of particular interest in this study was the role of choice; that is where
consumers were allowed to choose products which they later rated (de Graaf et al.,
2005). In this experiment various food groups were tested, amongst which were some
main meals and some snack items. A high correlation between laboratory and field
ratings was found for the snack products while low correlations between the two
testing locations were found for the main dish and meal components. Interestingly, it
was found that allowing some degree of choice in the products tested in the
laboratory conditions improved the relationship with the field data results. Their
results suggested that difference in preference scores may not only be due to the
difference in test location but also to an interaction between the test location and the
type of product scored.

With regards to wine, Hersleth et al. (2003) examined the relationship between
contextual factors and liking for wine. The researchers used a robust design
methodology to test the noise factor of test location or context namely a laboratory
and a reception room with or without food. Their results showed a significant effect of
location on liking similar in size to the effect of control factors such as difference in
sweetness between products. They suggested that a positive effect on acceptability
was achieved when products were tested in a sociable context. Their finding was also
important as it showed that the context of product testing is of similar importance in
acceptance tests as it is in product differences.

Other studies which have examined the context effect on acceptance testing include
Hersleth et al. (2005) using cheese. The authors found no difference in liking scores
when samples were tested at home, in a laboratory or at a central location. Hein et al.
(2009) by applying a written scenario to evoke a natural consumption context for
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wanting a refreshing beverage in the laboratory, found greater sample discrimination
for consumer preference for apple juice in the evoked scenario compared to the
laboratory location with no consumption context evoked. Petit and Sieffermann
(2007) tested iced-coffee in three test locations and found that liking and
consumption were both dependant on the test situation which involved both the
location and surroundings.

From the above examples it is apparent that the context within which a product is
tested may exert an effect on the liking scores of the products. However the literature
is not clear cut about whether this is always the case. It is also unclear whether the
effect is mainly due to the difference in test location or situation or if there may be
product-location or situation interaction as some experiments showed no difference
between the laboratory and other location tests while others did. It is important to
note that in all the examples presented, the products used were different. It may be
that different products tested in similar contexts will yield different results. Other
factors could also be influencing the varying results including the mood induced in
consumers in the different test locations. Wine show public tastings form a specific
social context within which wine is consumed. As yet, no experiment has been
conducted within this specific location for consumer testing. In general, the issues
surrounding consumer testing in natural consumption locations are not yet fully
understood and further investigation in this area of research is required.

2.5 The Australian wine show system
The Australian wine show system has been in existence since the 1800s although not
in its current form (Dunphy and Lockshin, 1998c). It has played an important role in
raising the quality standards of the Australian wine industry and the image of
Australian wine both in the domestic market and internationally (Dunphy and
Lockshin, 1998c). The system has undergone various changes over time and is
constantly being modernised to embrace challenges and changes in the wine industry.
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There are several types of wine shows in Australia, but there is currently no peer
reviewed literature available on the types or classification rules that exist for the
different shows. However, an up to date one-stop shop for obtaining relevant
information on all wine industry activities including wine show activities and other
wine events can be found on Winebiz®, an internet website portal of Winetitles
(Winetitles, nd).

In 2010, the wine show calendar on the Winebiz® website was updated with a new
structure for categorising wine shows in Australia, New Zealand and internationally.
Five categories were recognised under this classification system based primarily on
the geographic location of the show. These were Australian Capital City Wine Shows
(e.g. Royal Hobart Wine Show, Macquarie Group Sydney Wine show, Adelaide Wine
Show), Australian National/Regional Shows (e.g. Victorian Wines Show, Cowra Wine
Show, Australian Inland Wine Show and Daylesford Wine Show), New Zealand Wine
Shows, Australian and New Zealand International Wine Shows (e.g. Canberra
International Riesling Challenge) and Overseas Wine Shows (Winetitles, 2010).

Apart from the geographical categorisation used by Winebiz®, other ways to classify
the different wine shows can be suggested based on the grape variety used in the
wines entered into the show. For example, there are Single Varietal shows such as
International Riesling Challenge and The Great Australian Shiraz Show. There is also an
Alternative Varieties wine show where the focus is on varieties not yet produced on a
large scale in Australia but which have a chance to become main stream varieties.

The volume of wine produced by wineries may also be a basis to categorise wine
shows. Some wine shows only allow wineries which produce wine up to a specified
volume to enter into the show. For instance the NSW Small Wine Makers show allows
wineries which produce wine from no more than 500 tons of grapes per year to enter
into the show .

38

The importance of these classifications is to regulate wines which can be entered into
particular shows and allow a reasonable opportunity for most wineries to have their
wines assessed by expert judges.
2.5.1 Importance of the wine show system to industry
A study conducted to explore the opinions of influential people in the Australian wine
show system found that although opinions were divided on the positive and negative
aspects of the show, on the whole, the wine show system was recognised as a strong
force in the production and promotion of quality Australian wine (Dunphy and
Lockshin, 1998a). Overall, the wine show system was found to provide two separate
functions; a marketing role through the publication of medals awarded to winning
wines and a technical function to reduce faults and defects in the wine making process
(Dunphy and Lockshin, 1998a). From the perspective of the experts, the show system
was recognised as an important platform to monitor and track quality wine, as well as
develop emerging wine styles for consumers. With regards to the role of wine shows
in its interaction with consumers, the experts had varying opinions as to the relevance
of a consumer tasting day as part of the show system (Dunphy and Lockshin, 1998a).
This highlights one of the limitations of the wine show system in its current form. It
does not provide an avenue to determine preferred wine styles from a consumer
perspective.

The exclusive use of expert judges to identify wines likely to be preferred by
consumers, however, may have unfavourable repercussions as it is known that from a
sensory point of view, consumers and experts differ significantly in their wine
preferences (Blackman et al., 2010) and not all wines considered as quality wines by
experts are acceptable to consumers (Quester and Smart, 1998, Johnson and Bastian,
2007). It is known that that purchase decision and customer loyalty are influenced by
taste preferences (Lockshin et al., 2006, Johnson and Bastian, 2007, Jaeger et al.,
2009), hence exposing consumers to wines that they may find not to their taste is not
a sensible practice.

39

The wine show system as it stands presently is not without its own challenges,
particularly with regards to the judging process (Gawel and Godden, 2008, Hodgson,
2009). The judging process requires experts to identify wines that typify particular
styles similar to a quality grading system. For example a prominent wine judge in
Australian judging circles said about how wines are awarded:
“For wine, the awards are given to those which are a stunning example of what
the wine should be like. As an example a particular Rosé wine judged at the
Sydney wine show was given a gold medal for the following reasons: it was
dry, had a touch of sugar, bright coloured, good fruit, light phenolics and had
beautiful balance. This wine got a gold medal as it was a stunning example of
what a Rosé of that style should be. There were several wines with high
intensity flavour, high sugars, etc, but these did not get any medals although
they may appeal to consumers as it is known that consumers like sweet wines
with intense fruit flavours. That wine received a gold medal as the judges felt it
was a good example of the future directions of this style of wine” (N. Bulleid,
March 2010, personal conversation).
Furthermore,
“There can be different ‘maps’ or templates of typical varietal wines, which
could be described also as different styles of the same variety. A good example
is the ‘Old’ style of Chardonnay and the ‘New’ style which is often more
favoured by judges. However there are still some of the old styles which are
really good representation of that style that are available and could receive
medals. Judges may give medals to wines which are a good example of a
particular style although they may not particularly prefer those wines” (N.
Bulleid, March 2010, personal conversation).
It is not surprising then that in judging wines, deviation from a typical wine style is
often penalised with low scores and such wines do not win medals. One possibility is
that amongst the non-medal winning wines there may be new wine flavours
acceptable to consumers which expert judges may not recognise. Similar sentiment
has been iterated by Lesschaeve (2007).
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In addition to this, at some wine shows, the chief judge may influence the
promulgation of particular styles by suggesting that these styles be encouraged with
high scores to win medals (A.J. Saliba and J. Blackman, 2010, personal communication)
though in judging circles, this practice is considered to be a bias of the results, and
thus not much encouraged. It is most likely that, the inability to consistently identify
and promote wine styles that consumers are certain to find appealing at wine shows
stems from the lack of consumer involvement in the wine show system.

In short, no validated method for identifying innovative new wine styles at wine shows
has been developed and expert judges are still at the forefront in determining new
wine styles and flavours for consumers. Using experts to determine new wine styles
and flavours, knowing that these two groups differ in their preferences is not the best
approach.

The technical focus of the wine show system is however taken seriously, with
exhibitor days organized at the end of the judging to encourage networking between
wine makers and provide a platform for the exchange of ideas on wine making
techniques. Wine exhibitors also have a chance to benchmark their products with
what the experts identify as ‘gold’ standard wines. Some wine show organizers such as
those organising the Canberra International Riesling Challenge and International Cool
Climate Wine Show, include seminars and workshops for exhibitors, further
strengthening the technical arm of the wine show system.

In an attempt to restructure the wine show system the Australian Society of
Viticulture and Oenology (ASVO) held a seminar in 2001 after which a small
committee was organised to address challenges facing the wine show institution. The
committee considered all aspects of the wine show organisation including the judging
process, regulations governing wine show entry requirements and the industry’s
commitment to training new judges. A register of judges was created and regulations
and training requirements needed to become a judge were provided (ASVO, 2001).
The objectives of the committee at the time however did not include consumers’
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involvement in the wine show system, Indicating how the potential for consumers to
play a role in identifying innovative new wine styles through the wine show system
has not yet been recognised.
2.5.2 Consumer involvement in the wine show system
In 2009 49 out of 79 Australian wine shows advertised on Winebiz® included a form of
public tasting event. This constituted about 62% of the listed wine shows. Indeed,
public tasting events are considered by some members of the industry as a way to
involve consumers in the wine industry, mostly for educational purposes (I. Hongle,
2009, personal communication; C. Morrison, 2012, personal communication). Little
more is in the literature about the purpose of these public tasting events included as
part of some wine show activities.

Compared to the rigorous structure of the judging section of wine show events, public
tasting events are more varied in the way they are organised at different wine shows.
The norm however is that award winning wines are displayed after the expert judging
event and for a fee, the general public is allowed to come and taste as many of the
displayed wines as they wish. In addition to displaying award winning wines, at some
shows all wines submitted for the expert judging, including non award winning wines,
are made available for the general public to taste.

Given the organisation of the event as described above, and from personal
communication with some expert judges, it may be inferred that the purpose of the
experience is to educate the consumer to appreciate award winning wines by
exposing them to the different wines available. The opportunity to ask consumers
what they like is however missing, highlighting further the lack of consumer
involvement in the wine making process.

It is debateable whether this quasi-marketing effort is effective as most consumers
already have preconceived ideas of their likes and dislikes. Furthermore, the period of
exposure to the wines in this initiative is short and not likely to change robust
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preference opinions. Research has shown that continued exposure to a product may
increase liking (Frøst, 2006) though this phenomenon often depends on the type of
product, the length of time of continued exposure and various other variables (Levy
and Köster, 1999). It is therefore questionable if the time spent at these types of wine
show public tastings, which often last a maximum of about 4 hours, is adequate to
achieve the presumably desired effect of improving or changing consumer liking.

2.6 An opportunity identified
Although there is currently no validated method to collect consumer preference data
within wine shows in Australia, some organisers do include a people’s choice wine
judging as part of the activities at their public tastings. This testifies to the growing
appreciation of the value of consumer insight in the wine industry. The methods used
require consumers to select a top wine out of all the wines tasted at the show, or rank
a number of wines in order of preference. Although a step towards a consumer-led
direction, the evaluation methods used leave room for bias in the results as basic
sensory evaluation guidelines such as order effect in product presentation, testing
similar products within a category, blind testing of products and carry over effects are
not applied.

The ongoing paradigm shift toward a consumer-led development process by some
industries outside the wine sector suggests a second look at the role of consumers in
wine shows is needed. It might be advantageous for the wine industry to tap into the
existing structure of the wine show system in order to glean information from
consumers who visit these shows. Information obtained in this way may be useful to
support new flavour development, identify “consumer heroes” (Saliba et al., 2009) or
simply but not unimportantly, provide the wine maker with consumer preference
information about their wines which could be used to identify new market
opportunities both in product development and marketing campaigns.

A study which looked at collecting consumer wine preference in a similar context;
namely the California State Fair, was carried out in the 1950s with apparent success
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(Berg et al., 1955) although with several impediments. In that study, the researchers
sought to determine consumer reaction to 3 different pairs of wine. An equally
important aim for the researchers at the time was to find the best methodology to
obtain consumer responses at the fair. The experiment was carried out over three
years, in 1951, 1952 and 1953, with a modified questionnaire each year. This was
done to find the most efficient way to carry out a taste survey at the fair. The
researchers asserted that the survey carried out in 1953 was the most successful. In
that study they found that using the 9-point hedonic scale with fewer demographic
questions resulted in better consumer participation, improved ease of understanding
the method as well as ease of running the test with minimal supervision. This outcome
was compared to when the triangle test method and paired comparison test method
was used earlier. The results of that study suggest that collecting consumer data at
public tastings is possible though fraught with as many practical and logistical
limitations as any applied research. Based on those findings, it will be important to
consider factors such as questionnaire type, characteristics of consumers present and
the number of samples to be assessed when planning a similar study, such as carrying
out preference test at wine show public tastings as is the aim of this study.

2.7 Aims and objective of the research
The objective of the research described in this dissertation was to test the hypothesis
that Australian public tastings, included as part of wine shows, can be used in their
current form, or with some modifications, to obtain insight into consumer preferences
for wines. This understanding will lead to a consumer focused product development
approach for wine and help to identify innovative new wine styles. The research had
the following aims:
1. To understand the structure and purpose of public tastings and determine if they
are suitable locations for consumer preference tests.
2. To characterise consumers who attend public tastings to determine if they are
suitable candidates for consumer preference tests.
3. To develop a validated method to collect sensory preference data from consumers
at public tasting events
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Chapter 3
3.0

General methods and materials

3.1 Overview of methodological approach
The idea to collect consumer data from participants at wine show public tasting
events is a novel approach. There were several unknowns to be taken into account in
the design of the overall methodology used to test the hypothesis that participants at
public tastings can be used to measure consumer preference for wine. In the flow
diagram below (Figure 3.1), an outline of the approach taken to test the overall
research question is provided. Items in the central section of the flow diagram
represent the objective(s) set out at each stage of the project. The branches
summarise the methodological approach used to answer the question. In this chapter
general methods that were used are described. In the experimental chapters (i.e.
chapters 4 to 9), details are provided on specific protocols adopted for particular
experiments and the limitations of the methods used are explained.
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Characterisation of wine show public tastings and
the consumers who attend them
Chapters 4 &5

Observation studies at wine show
public tastings

Consumer survey at 10 wine show
public tastings

Chapter 4

Chapter 5

Effect of test location on mood and consumer
preference scores
Chapter 6

Wine and Orange juice preference
test in 3 test locations

Developing a new method for consumer
preference data collection at public tastings:
Relative preference mapping method
Chapter 7

Laboratory testing of a new
consumer preference method: T-map
scale development

Consumer preference testing at public tastings
Chapter 8

Relative preference mapping and
hedonic line scale tests at public
tastings

Validating methods used for consumer preference
tests at public tasting events: A comparison with
industry best practice
Chapter 9

Consumer preference test under
standard laboratory testing protocols

Conclusions, recommendations and applications
of consumer testing at wine show public tasting
events
Chapter 10

Figure 3.1 Experimental process of the research
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3.2 Wine show selection
3.2.1 Background
Wine shows, some of which include public tasting events, are held annually in the
Australian wine industry calendar. Each show is held at the same time each year and
they tend to cluster around the same period of year; between September and
November. This period may be described as the wine show season and occurs during
harvest and crush season in the wine making calendar. To the best of my knowledge,
only one recognised wine show event is held in February, one each in May and June
and three in July (Winetitles, 2009). Consequently, the wine show period is a busy
time of the year for all stakeholders; wine makers and wine show organisers, and
contacting key personnel during this period for reasons outside exhibition queries can
be a challenge. During ‘out of season periods’ there is still a limitation in contacting
key people for some wine show organisations as most volunteer organisers go back to
their normal day jobs and may be difficult to reach.
3.2.2 Wine shows involved in the research
A total of 13 different wine show public tasting events were included in this research
(Figure 3.2). A semi-stratified selection method was used to select 11 of the wine
shows to include in the study. The remaining 2 shows were included as a convenience
sample based on proximity and other project commitments.

In the semi-stratified selection method, first, a list of all wine shows advertised on
Winebiz® website (Winetitles, 2009) in September 2009 was made. The shows were
screened to include those in Australia only. A further screening was done to select
only those wine shows which advertised consumer or public tasting events as part of
the activities in their 2009/2010 wine show event. This reduced the number of wine
shows in Australia relevant to this thesis from 79 to 49. Organisers of all 49 wine
shows were contacted by telephone and or email to find out about the structure of
their public tasting event and to invite the shows to participate in the project. At the
end of the stratification and telephone recruitment, 11 wine shows across 4 states and
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1 territory in Australia formally volunteered to be involved with the study. This implied
that the researcher was allowed entry to these events to collect data from consumers.
In addition to the 11 wine shows formally engaged with the study, another 2 shows
were included based on proximity to the researcher and availability at the time of the
study. As no formal arrangements were made with organisers of those shows, less
intrusive studies (e.g. observations) were done at these shows. Given the limitations
involved in contacting organisers as described in the background, including 13 out of
49 possible public tastings was considered a good representation of the different
public tastings across Australia. In section 10.2, the implications and possible ways to
reduce this limitation is discussed further.
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Map created by courtesy of Spatial Data Analysis Network (SPAN), Charles Sturt University, Wagga Wagga with information provided from this PhD research

Figure 3.2 Geographic locations of wine shows included in the study.
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3.2.3 Types of data collected at different public tastings
Three types of information were obtained at the different public tasting events
included in the study; observation, written survey and consumer preference data.
Table 3.1 lists the different shows included in the research and the types of data
collected at these shows.
Table 3.1 Wine shows included in observation study
Name of wine show

State

Year of visit

Type of data collected

VIC

2009



Observation

Canberra International Riesling
Challenge
Daylesford Wine show

ACT

2009



Observation

VIC

2009 &2010

Victorian Wines Show

VIC

2009 & 2010

King Valley Shed Wine Show

VIC

2010

National Cool Climate Show

NSW

2010*









Observation
Written survey
Observation
Written survey
Observation
Written survey
Written survey

Australian Inland Wine Show

VIC

2010 & 2011

Cairns Show Wine Awards

QLD

2010 & 2011

Cowra Wine Show

NSW

2010 & 2011

International Cool Climate Wine
Show
Le Concours des Vins du Victoria

VIC

2010 & 2011

VIC

2010 & 2011


















Observation
Written survey
Consumer preference
Observation
Written survey
Consumer preference
Observation
Written survey
Consumer preference
Written survey
Consumer preference
Written survey
Consumer preference
Consumer survey
Consumer preference
Observation

Rutherglen Wine Show

+

Royal Hobart International Wine TAS
2010 & 2011
Show
Macquarie Group Sydney Royal NSW
2012
Wine Show+
+
No formal agreement was made with these shows to be part of the project

3.3 Consumer recruitment
Different methods were used to recruit consumers at public tastings, at the National
Wine and Grape Industry Centre (NWGIC) for laboratory tests and by an external
agency (Your Source Market Research, Level 3, Office Tower One, Chadstone Shopping
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Centre, 1341 Dandenong Road, Chadstone, VIC, 3148) for the laboratory test carried
out during the validation study.
3.3.1 Consumer recruitment at public tastings
At the selected public tasting events where consumers were recruited to take part in a
study, participants were informed on their arrival at the event about the PhD research
being done and invited to participate. Announcements were made by show
organisers, where public address systems were available, at various times throughout
the event. In addition, the researcher was allowed to provide word of mouth
information about the purpose of the study and invite potential respondents to
participate in the study. No compulsion or coercion was used to recruit participants.
Willing participants were given written information about the study which they could
take away with them and were asked to complete an informed consent form as
required by the Charles Sturt University Human Ethics Committee. The consent form
explained to participants that they were volunteering for the study and could
withdraw from the study at any stage without providing any explanations. At the end
of particular tests, participants were to be given a chocolate bar and a CSU wine
purchase discount voucher as incentive for participating.
3.3.2 Consumer recruitment for laboratory tests at NWGIC
A consumer database of about 90 people was created at the start of this PhD
research. This opportunity sample was recruited from the Charles Sturt University
Campus in Wagga Wagga as well as from the Wagga Wagga community. Recruitment
onto the database was by word of mouth, distribution of leaflets, announcements on
the Charles Sturt University electronic notice board ‘What’s New in News’ and
advertisements placed on city notice boards. The consumers recruited through these
means were all 18 years or older. They were all non rejecters of wine and had no
known food allergies. Efforts were made not to include consumers with too much
knowledge of wine, who could be like wine experts. This was done by limiting the
number of participants from the sensory panel of the NWGIC who had extensive
knowledge in wine tasting. For the different laboratory tests carried out, email
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invitations were sent to consumers on the database to take part in the study based on
their availability. Where not enough consumers from the database were available to
participate in the study, general advertisements were posted on the university’s
electronic notice board to recruit non wine rejecters outside of the database to
participate. Consumers who took part in laboratory tests at NWGIC did not participate
in wine show events. Details on the type of consumers recruited for specific
experiments are provided in relevant sections of the experimental chapters.
3.3.3 Consumer recruitment by independent test laboratory (Your Source)
Your Source (Your Source Market Research, Level 3, Office Tower One, Chadstone
Shopping Centre, 1341 Dandenong Road, Chadstone, VIC 3148, Australia) is an
established independent Market Research agency with branches in Sydney,
Melbourne and Brisbane. The field team at this laboratory is accredited to ISO 20252
Quality Standard. Consumers used by the company were recruited from their
Melbourne branch database using telephone interviews. Consumers were recruited
based on specific gender and age requirements to ensure a good representative
sample of the general wine drinking population. Gender specification was 50%
females and 50% males. Age specification was as follows: 15% of 18-24 years; 12.5%
of 25-34 year; 12.5% of 35-44 years; 20% of 45-54 years; 20% of 55-64 years and 20%
of 65+ years. They were all frequent white wine drinkers and had consumed wine
within the last month prior to the test. Pre-screening questionnaires were sent to
consumers on the agency’s database via email, followed up by telephone interviews to
ascertain consumer suitability for the test. Telephone recruitment was extended to
the wider agency consumer database once the pre-recruited members had been
exhausted, to increase the number of available respondents. All respondents were
called again to confirm their participation in the study and to ensure no rerecruitment was required to reach quotas set by the project specifications. An audit
screening was carried out on arrival at the test centre where consumers had to
complete the recruitment questionnaire again and confirm their identification with a
valid proof of identity. Consumers were offered AUD$70 incentive ($40 gift voucher
and $30 taxi fare) for participation. This was paid at the end of the study.
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3.4 Wines included in product testing
Different approaches are used to select a representative set of products within a
product category for consumer testing, e.g. cluster analyses methods have been used
in a preference mapping study (Johansen et al., 2010). The use of exclusion criteria or
other qualitative methods that include examination of the product space and the
product usage by specific consumers is a common way by which products are
selected. Some researchers have also used the D-optimal method to reduce the
number of products included in consumer product tests (e.g. Ben Slama et al., 1998,
Rivière et al., 2006). In this study a D-optimal method was used to aid the selection of
products to use for the various tests carried out. In all experiments, Chardonnay wines
were used as white wines are known to cause less palate fatigue than red wines;
hence it is easier to taste more wines in a single session with less carry over effect. In
addition the wines used in experiments described in Chapters 8 and 9 were easily
accessible as there was an ongoing project that used Chardonnay wines and made it
cost effective to use the same wines for this project.
3.4.1 D-optimal wine selection
A D-optimal plan selects a subset of tests from an initial set, while maximizing the
precision of the predictions of the response (Ben Slama et al., 1998). The authors used
this approach due to its ease of programming. The method was applied to a consumer
preference map. To obtain a meaningful sensory space within which to carry out Doptimal selection, two approaches were used; using expert quality scores to create a
sensory space for D-optimal selection and using trained assessor scores to create a
sensory space for D-optimal selection. All D-optimal selections carried out in this
research were by courtesy of B. Thomas Carr, (Carr Consulting, 1215 Washington Ave.,
Suite 203, Wilmette, IL 60091 USA). Appendix 5 shows the sensory space and wines
selected using D-optimal.
D-optimal selection based on experts’ quality scores from a wine show
Expert quality scores for a wine show class of 63 Chardonnay wines were used to
create a Principal Components Analysis (PCA) map of the product space. D-optimal
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selection was carried out based on the product quality space created to select 8 out of
the 63 wines. The wines selected in this way did not include any higher award winning
wines i.e. trophy or gold winning wines. As such the three top winning wines in this
group were included with the selection to give a total of 11 wines selected for
laboratory taste tests carried out at NWGIC. All wines were sourced from wineries and
all were commercially available for purchase at the time of the study in 2009. Sub
selections from this set of 11 wines were used for the location study described in
Chapter 6 and the new method development described in Chapter 7. Details of the
samples used are outlined in the relevant chapters.
Table 3.2 Wines selected by D-optimal analysis using expert judges' wine show scores
Brand/Winery

Year and Region

Award (judges’ score+)

Captains Creek Organic Wines

2009 Ballart (Unwooded)

No medal (41.0)

Harcourt Valley Vineyards

2009 Bendigo

Bronze (49.5)

Lake Cooper Estate*

2009 Heathcote

Gold (56.0)

Big Shed Wines

2008 Macedon Ranges

No medal (44.5)

Wightwick Estate

2008 Ballarat

Bronze (46.5)

Galli Estate*

2008 Sunbury

Silver (51.0)

Hesket Estate

2008 Macedon Ranges

No medal (44.5)

Sautjan Vineyards

2007 Macedon Ranges

No medal (46.0)

Farrawell Wines

2006 Macedon Ranges

No medal (40.5)

Big Shed Wines

2006 Macedon Ranges

No medal (36.0)

Tomboy Hill (Rebellion)*

2006 Macedon Ranges

Gold (55.5)

Unless stated, all Chardonnay wines in this selection were wooded Chardonnay. *Wine not selected by
+

D-optimal process, but included for comparison. Individual judges first give a score out of 20, aggregate
scores are collated by adding individual judges’ scores after discussions. Gold = 55.5 and over; Silver = 51
to 55.4; bronze = 46.5 to 51. Wine score data provided by courtesy of Daylesford Wine Show, VIC. 2009

D-optimal approach based on descriptive sensory profile by a trained panel
In this method 44 Chardonnay wines were selected from the supermarket shelf based
on retail price, brand and value. A subset of 20 wines was selected by a 2 person
expert panel based on regionality and style. A full descriptive analysis of these wines
was carried out by 12 trained sensory assessors. The descriptive analysis was carried
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out as part of another project and provided by courtesy of H. Heymann (unpublished
work). PCA was carried out on the descriptive sensory data and the results subjected
to D-optimal analysis to select 7 wines for this study. The wines selected in this way
were used for the consumer preference test at wine shows (Chapter 8) and validation
of the test methods (Chapter 9). The D-optimal selection and spider plot of the
sensory profile of the wines are shown in Appendix 5B and 6 respectively.
Table 3.3 Wines selected by D-optimal analysis using trained panel descriptive data
Estimated price per

Brand/Winery

Year and region

Goundrey Homstead

2010 Western Australia (Unwooded)

14

Warburn Estate Gossips

2011 South Eastern Australia

4

Penfold’s Rawson’s Retreat

2010 South Eastern Australia

9

Penfold’s Thomas Hyland

2009 Adelaide Hills (Cool climate)

16

Charles Sturt University

2009 Orange (Cool climate)

12

De Bortoli Sacred Hill

2010 Griffith

7

Casella Yellow Tail Wines

2010 South Eastern Australia

10

bottle (Aus$)

Unless stated otherwise all Chardonnay wines selected were wooded. Estimated price per bottle was
obtained from Rank in top 50 Chardonnays Sold in Australia AC Nielsen Reports (2011).

3.5 Sample preparation and serving
All test samples were stored at 16oC when not being used. Samples were served in ISO
standard white wine tasting glasses in 15ml aliquots. For tests which required a
reference sample, 30ml of the reference sample was provided to allow comparison
with all test samples (see Chapters 7 and 8). All samples were served in a monadic
sequential order according to a balanced design, using the William’s design in
Compusense five Release 5.0 (Compusense® Inc. Guelph, Ontario, Canada).
3.5.1 Samples served at wine show public tasting events
The wines served at wine show public tastings in this study, were consistent with what
happens normally at wine show public tastings and were served at ambient
temperature. Ambient temperatures may vary approximately between 19±2 oC during
southern hemisphere autumn/winter months (April to September) and 23±2 oC during
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southern hemisphere spring/summer months (October to March). Although not the
ideal serving temperature for wine, similar serving temperature was used in this study
to reflect what actually happens at public tastings. This is recognised as a potential
limitation to the findings in this study and is discussed in section 10.2.
3.5.2 Samples served at NWGIC laboratory
Wines were removed from 16oC storage and refrigerated overnight at 12 oC in a
temperature controlled fridge (Temperature Cycling Chamber, Labec, Laboratory
Equipment Pty Ltd., Australia). Samples were removed approximately 1 hour prior to
serving and served between 16oC±2oC. Samples were not refrigerated between test
sessions.
3.5.3 Samples served at independent testing agency
Samples were stored in a regulated wine fridge at approximately 12 oC and removed
an hour prior to the start of the test. Samples were served at 16oC±2oC.

3.6 Scales used for consumer preference tests
3.6.1 Hedonic scales
The 9-point hedonic category scale (Jones et al., 1955) is a widely used scale and has
become one of the traditional ways to measure consumer preference. Recently, most
sensory industry practitioners prefer to use a line scale anchored at the ends with the
descriptors dislike extremely/like extremely as it is perceived to be more
discriminating than the 9-point hedonic scale (Lawless and Heymann, 2010 p. 155).
Such hedonic line scales, as they are often referred to, may be structured with
graduations similar to the traditional 9-point hedonic scale or not (Nicolas et al.,
2010). The hedonic line scale used in this research was a 100mm line scale with
anchors at the extreme ends; dislike extremely on the left and like extremely on the
right. In this research, the term hedonic test refers to a test using either the traditional
9-point hedonic scale with descriptors or the 100mm hedonic line scale with anchors.
Details of the particular scale used are presented in relevant chapters with
justification for their use.
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3.6.2 Map scales
Two map scales were developed as part of this PhD study, the cross map scale and the
T-map scale. These scales allowed assessors to simultaneously rate their liking and the
perceived difference from a reference sample for a range of selected test samples.
Chapter 7 provides a detailed account of how the scales were developed. The
characterising feature of the map scales were the two scales, namely the difference
from reference (X-axis) scale and the liking (Y-axis) scale which intersect at a point on
the map. The two map scales used are shown below.

Like
extremely

Extremely
similar

Extremely
different

Dislike
extremely

Figure 3.3 The cross map scale developed for relative preference mapping
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Like extremely

Extremely
different

R

Dislike extremely

Figure 3.4 The T-map scale developed for relative preference mapping

3.7 General test procedures
3.7.1 Test procedure at public tastings
Assessors were given direct instructions about the task involved in a study both
verbally and in written format to ensure the task was understood and enhance
compliance with the test protocol. Respondents were allowed to complete all test
questions independently to reduce researcher bias with responses obtained. The
principal researcher was available to provide further details about a test if
respondents had any questions. Where research assistants were involved in
administering tests, a briefing session was held before the test to outline the
objectives of the test and at the end to collate comments and feedback from all
research assistants. This helped to ensure that similar answers were provided to
participants. Research assistants were asked to direct any difficult questions to the
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principal investigator for further explanations. Written questionnaires (e.g. survey and
demographics) were collected at the end of the show before participants left the
public tasting event. Retrospectively, collecting questionnaires on site at the public
tastings improved the response rate considerably compared to other return options
such as postal return. Specific test procedures are described in detail in the relevant
chapters.
3.7.2 Test procedure at NWGIC laboratory
On arrival at the laboratory, assessors completed an informed consent form as
required by the Charles Sturt University Human Ethics committee. Assessors were
instructed about the test verbally, in a briefing session, and in written format, in
individually partitioned booths. Specific test procedures are described in detail in the
relevant chapters.
3.7.3 Test procedure at independent testing agency (Your Source)
Respondents arrived approximately 15 minutes prior to the start of their scheduled
test session for auditing purposes and to confirm their identity with information
provided during the recruitment process. Assessors were briefed prior to the test
session and given information about the test protocol and instructions on how to
complete the questionnaire. Assessments were completed in individually partitioned
booths.

3.8 Data analyses methods
Data analyses were done with XL-STAT (Addinsoft, 40, rue Damremont, 75018 Paris,
France) and Senstools (OP&P Product Research, BV, Utrecht, The Netherlands).
General analyses methods used included descriptive summary statistics, analysis of
variance (ANOVA) and Generalised Procrustes Analysis (GPA) and correlation tests.
Specific data analyses methods applied to different tests are described in the relevant
chapters.
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Chapter 4
4.0

Characterisation of Australian wine show public tastings with

regard to factors influencing consumer participant demographics
4.1. Introduction
Consumers who attend wine show related public tastings are a potential source of
wine product preference responses. However the demographic profile of consumers
at those events, and hence the utility of their responses, is likely to depend on factors
such as the objectives of the event organisers for including public tastings, the
promotional strategy used by event organisers, the location of the event, conditions of
attendance such as cost involved and the conduct of the tasting itself (Kelley et al.,
2010, Yuan et al., 2005)

In this Chapter Australian wine shows are characterised with particular emphasis on
the features of associated public tastings that are likely to influence the demographics
of consumer attendees. First, the origins of Australian wine show events and public
tastings are described as a guide to the motivations of organisers for including wine
show public tastings. Additionally, wine show public tastings are distinguished from
other similar but less satisfactory, from the perspective of this study, consumerinvolved wine events. Public source information, interviews with event organisers and
proximate observations of wine show public tastings are used to develop a profile of
those events that are likely to be most suitable for consumer preference research and
the types of people likely to be encountered at such events. In Chapter 5, an attempt
is made to validate these findings quantitatively, by demographic analysis of consumer
attendees at representative events.
4.1.1 Origins and organisational structure of wine shows
In Australia, wine shows have their origins in the agricultural society shows held in the
capital cities of each state (Dunphy and Lockshin, 1998c).
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The original objective of the agriculture show system was to conduct competitive
events aimed at promoting the intrinsic qualities of domesticated plants and animals
and their products on an annual basis (RAS, n.d.). Thus, in clear contrast to other
public-oriented wine-related activities, wine shows are about improving the ‘breed’ as
Halliday (2001) puts it. Accordingly, wine shows are generally conducted within
defined protocols and quality standards defined by representatives of the wine
production sector, associated with the event. Significantly, the consumer sector is not
represented in those proceedings.

The earliest recorded Australian wine show held in association with an agricultural
show was the 1845 Adelaide wine show (Dunphy and Lockshin, 1998c). It is however
possible that wine show exhibitions occurred as early as 1826 at the Agricultural
Society of New South Wales when the president at the time noted on the third
anniversary of the society that a medal was awarded to Gregory Blaxland for best
sample of Australian wine (RAS, n.d.). The Royal Agricultural Society Victoria recorded
its first wine show in Melbourne in 1903 (Haselgrove, 2001).

Since their inception at agricultural shows, wine shows have evolved. Presently, wine
shows are not the sole preserve of agricultural societies. Independent organisations,
such as vigneron associations or commercial event organisers also conduct wine
shows. Wine shows are not confined to capital cities and are now held in many
regional locations. The more recently introduced shows have been described as
‘pseudo-national shows’ (Halliday, 2001) and their proliferation has raised concerns
about the credibility of the wine show system. Other stakeholders in the wine industry
recognise benefits from these non-traditional shows such as reducing the cost of
expert judges’ time in running large capital city shows (Coates, 2001). The concerns
raised by the industry stakeholders often revolve around the competitive judging
process. Not much attention is paid to the public tasting events which have also
evolved over the years as part of the changes in wine show systems.
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4.1.2 Public tastings events as part of wine show exhibitions
The inclusion of public tastings as part of wine exhibitions was first suggested to the
Victorian Agricultural Society by Bleasdale in 1866-67 (Dunphy and Lockshin, 1998c).
At the time, the proposition was deemed important to encourage an appreciation of
wine by the public in an era when the domestic wine market was tainted with claims
of inferiority in the quality of wine from the colony (Dunphy and Lockshin, 1998c).
Public tastings as part of wine exhibitions were later incorporated in capital city
shows. Citing a historical record of Bleasdale from 1876, Dunphy and Lockshin
(Dunphy and Lockshin, 1998c) assert that the introduction of public tasting events at
wine exhibitions at the time was to give the public the opportunity to “decide for
themselves upon the merits of the Colonial wines” (Bleasdale, 1876, p46), in the hope
that people would be encouraged to drink them.

The first public tasting at a capital city show was in 1886-1912 at the Adelaide Wine
Show (Dunphy and Lockshin, 1998c). The Sydney Royal Wine Show, one of the oldest
Australian wine shows however did not include a public tasting until 2007 (R. Pintado,
personal e-mail communication, 21st June, 2012). Although public tastings have their
origins with the Victorian Agricultural Society, presently the Melbourne Wine Show
run by the Royal Agricultural Society of Victoria does not include a public tasting.

In 2009, the Australian wine show calendar at the Winebiz website (Winetitles, 2009)
advertised a total of 49 different wine shows which included a public or consumer
tasting. This number constituted 62% of the total number of Australian wine shows
advertised on the wine show calendar in that year. In 2010, while the total number of
wine shows advertised at the same forum dropped by about 20% , only 1 (i.e. 2%)
public tasting was discontinued that year.

This demonstrates the increasing

importance of public tastings as part of the activities of wine shows.
Distinguishing public tastings from other consumer-involved wine events
In contrast to the producer sector taste judging at Australian wine shows, the public
tasting is open to the general community and generally no judging or competition is
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involved. The public tasting differs from associated exhibitor or trade tastings mainly
in the focus of the event and the type of participants involved, rather than format (i.e.
the organisational structure and proceedings at the tastings). The focus on
participants at exhibitor tastings is usually wine makers and associates who have
entered their wines to be judged by experts at the show. The aim is to educate such
wine makers on the technical qualities of the wines and provide them an opportunity
to interact with the expert judges (Dunphy and Lockshin, 1998b), to promote
improvement of the ‘breed’. Wine show-associated trade tastings on the other hand
focus on wine wholesaler and exporter participants, with the aim of having them buy
the wines on a wholesale basis. The focus of this kind of tasting is thus directly
commercial. Trade tastings are also often held as separate events from wine shows
although the results of the expert judging may be useful at the trade tasting.

Other wine related public activities such as wine festivals, wine and food matching
workshops and wine cellar door tastings, usually associated with tourism, are held
primarily to promote wine sales (Hoffman et al., 2001). They differ from wine show
public tastings primarily in format; wine show public tastings are held as part of an
expert judging event, while the other public activities lack the pre-taste judging
element. The demographics of participants and their motivation for attending the
different type of event may also be a point of difference.

As with Bleasdale’s original proposal, some wine show organisers suggest that the
objective of including a public tasting is to educate the general public about quality
wines. Others indicate that it provides an opportunity to profitably utilise excess wines
from the judging. Clearly, the purposes for conducting public tastings at wine shows
are likely to vary from show to show. Here we explore the opportunity to utilise
consumers who attend wine show related public tastings as a potential source of wine
product preference responses by developing a profile of those events that are likely to
attract suitable attendees for consumer preference research.
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4.2 Aims and objectives
The objective of this study was to understand wine show public tastings included in
some wine shows in Australia and determine if they are suitable locations to obtain
consumer preference responses. The aims were:
1. To identify different types of wine show public tastings
2. To determine the features that characterise wine show public tastings
3. To identify the type of people likely to attend wine show public tastings in
regard to their utility for consumer preference research.

4.3 Methodology
Qualitative methodology was used for this study. The main form of information
gathering was by observations. Informal interviews with key contacts at selected wine
shows and internet searching on the selected wine show websites were also used as
sources of information. In addition to those, members of some wine show
organisation committees responded to a survey questionnaire designed to determine
the purpose of public tastings associated with their wine shows.
4.3.1 Wine shows included
A total of 12 out of the 13 wine shows selected to be part of the broader research
project (section 3.2.2) were included in this study. The shows visited were selected on
proximity of the show to the researcher and the time of year the show was held in
respect to the other project activities.
4.3.2 Observation studies
Observation studies are reported to provide firsthand knowledge of what people do
and how they behave in certain environments (Boote and Mathews, 1999). Two forms
of observation study are described in the literature; unstructured observations and
structured observations; each with their associated critiques (Mulhall, 2003). In this
study unstructured observations were used predominantly and followed by semistructured observations when more about the public tastings was understood.
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Unstructured observation is useful for developing an understanding of unknown
phenomena (Mulhall, 2003). Given that there is scant information on wine show
public tastings in the literature, and information on wine show internet websites
about the public tastings is limited to details of the event date, time and venue, it was
not clear at the inception of this study what wine show public tastings were about.
Accordingly an unstructured observation method was adopted at the start of this
study to provide an initial understanding of the format of wine show public tastings
and explore attitudes and behaviours of participants at public tastings which could be
further examined in a structured manner.

Structured observations are a systematic way of making observations about events
that are well understood. It was possible to incorporate some structured observations
during the observation study after visiting 5 different public tastings events as they
became better understood. Of significance in the structured observations were
observations made on the physical environment of public tasting events. Observations
of the physical environment within which events occur provide important context for
other observations (Mulhall, 2003).
Typology of observer
Based on Gold’s typology of observer roles (Gold, 1958), the researcher in this current
study played the role as a complete participant at venues where only unstructured
observations took place and as a participant observer at venues where both
unstructured and structured observations occurred. This allowed the researcher to
participate in the events and make covert observations and to interact with other
participants at the events while making it known that observations were being made.
4.3.3 Other sources of information
Informal interviews
Informal interviews with participants and organisers were included during
observations. No structured questionnaires were used for those interviews, rather,
questions were based on activities that participants were involved in at the time. The
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questions often arose from conversations of a non personal nature. For example some
participants were asked, “Why are you tasting these wines rather than the ones on
table X?” Informal interviews with consumer participants revolved around their
reasons for attending wine show public tastings, while questions for event organisers
revolved around the history and purpose of the public tastings.
Internet websites searches
Most of the wine shows included in the study had active website addresses advertised
on the Winebiz® website (Winetitles, 2009). Those websites were used as a source of
information to understand both the format and organisational structure of the
tastings and the organisers’ purpose of including a public tasting as part of the wine
show.
Table 4.1 Wine show public tastings observed
Name of wine show

State

Rutherglen Wine Show

VIC

Year of
visit
2009

Canberra International
Riesling Challenge
Daylesford Wine Show

ACT
VIC

Victorian Wines Show

VIC

King Valley Shed Wine
VIC
Show
Australian Inland Wine
VIC
Show
Cairns Show Wine Awards QLD
Cowra Wine Show

NSW

International Cool
Climate Wine Show
Le Concours des Vins du
Victoria
Royal Hobart
International Show
Macqurie Group Sydney
Royal Wine Show

VIC
VIC
TAS
NSW

Type of observation


Unstructured

2009



Unstructured

2009
&2010
2009 &
2010
2010







Unstructured
Structured
Unstructured
Structured
Unstructured

2010 &
2011
2010 &
2011
2010 &
2011
2010 &
2011
2010 &
2011
2010 &
2011
2012
















Unstructured
Structured
Unstructured
Structured
Unstructured
Structured
Unstructured
Structured
Unstructured
Structured
Unstructured
Structured
Unstructured
Structured
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4.4 Results
4.4.1 Organisational structure and types of wine show events
Organisation of wine show events
Through internet website search and informal conversations with committee
members of various wine shows, it was determined that wine show events were
generally organised by either an agricultural society or non-agricultural society; which
in this study is referred to as an ‘independent organiser’. Two types of independent
organiser were further identified; vignerons’ associations and public event
planners/organisers. Vignerons’ associations usually comprise wine makers within a
geographical region who come together to share technical knowledge and to organise
events that help promote the wines from their region. Examples of vignerons’
associations include the King Valley Vignerons Association which organises the King
Valley Shed Wine Show and the Bathurst Vignerons’ Association which organises the
National Cool Climate Wine Show.

Wine show events, except those conducted by

event organisers, are generally organised by committees of volunteers.
Classification of wine shows based on location
The wine shows included in this study were further categorised according to their
geographic location. Using this approach, two categories were readily identified as;
city shows (both capital and regional cities) or regional ’town’ shows. Table 4.2 shows
a classification of the wine shows included in this study based on the different
classification criteria outlined above.
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Table 4.2 Classification of Australian wine shows
Convening
Organisation

Name of show

Geographic
location

M G Royal Sydney Wine show

City

Agricultural

Royal Hobart Wine Show

City

society

Cairns Show Wine Awards

City

Rutherglen Wine show

Regional

Cowra Wine Show

Regional

Vigneron

Daylesford Wine show

Regional

Association

Victorian Wines Show

Regional

King Valley Shed Wine Show

Regional

Le Concours des Vins du Victoria

City

Public event
organisers

Canberra International Riesling
Challenge
International Cool Climate wine
show
Australian Inland Wine Show

City

Regional
Regional

4.4.2 Categorising wine show public tastings
It was possible to classify the public tastings included as part of wine shows based on
different criteria. The sections that follow detail the various ways by which the public
tasting events could be grouped. Table 4.3 shows how the different public tastings
included in this study were grouped.
Event focus
The focus of the public tasting allowed broadly grouping of the different events into
those that were technically focused and those that were consumer focused.
Technically focused public tastings are primarily aimed at exhibitors. These events are
however not exclusively exhibitor tastings since the general public is also invited.
According to one show organiser (M. Jones, personal communication, Daylesford
Wine Show, 2010), the general public are invited to the tasting as the event is already
being held for exhibitors. A common feature of a technically focused public tasting
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was that the period of time reserved for exhibitors only was followed by a period of
time open to both exhibitors and the general public. For example, at Daylesford wine
show, an example of a technically focused public tasting, the exhibitor tasting started
at 11am and finished at 1pm while the public tasting started at 12pm till 4pm. The
finish time for the exhibitor tasting did not preclude exhibitors from attending the
public tasting; it however meant they would not meet the judges after this time and in
some cases would have to pay as a general public participant. The time overlap meant
that both exhibitors and the general public mingled during the public tasting. The
ambience of such public tastings may be influenced by the focus on exhibitors rather
than the general public and thus influence the type of consumer attendee. This is
discussed in later sections of this chapter.

At consumer focused public tastings on the other hand the general public are invited
to the tasting at a set time with no concurrent attendance of exhibitors and the
general public. At the associated shows the exhibitor tasting occurs a day before the
public tasting or several hours before the public tasting. Exhibitors are not strictly
precluded from public tastings and may choose to attend the tasting as part of the
general public. Benefits afforded to exhibitors such as interacting with judges and
waiving entry fee payment will however not be given in that instance.
Number of consumer participants
The public tastings were further grouped on size according to the number of
consumer participants. Using information obtained from event organisers and
observations, a small tasting had approximately 40 to 150 participants; a medium
tasting had between 150 and 350 participants and a large tasting had more than 350
participants.

Based on the geographic locations of the wine shows in general, it was expected that a
City wine show would have a large size public tasting while a Regional wine show
would have a small or medium sized public tasting. That expectation was based on the
fact that there are more people living in cities than in regional areas. However some
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Regional wine shows had more participants at the public tastings than some City wine
shows. As an example, Cowra Wine Show which was classified as a Regional wine
show based on the geographic location had more participants than the Royal
International Hobart Wine Show, which was classified as a City show.
Wines presented to the public
Another way by which the public tastings were classified was based on the wines
presented to the public. Public tastings where all the wines entered for the judging
competition were also presented to the public were described as all wine public
tastings. At some events however only awarded wines (i.e. bronze, silver, gold
medalled wines) were presented to the public and these events were described as
awarded wines public tastings.

There was no direct relationship between the wines presented to the public and the
geographic location of the show, or the number of participants in attendance at the
public tasting. None the less, this was an important way to classify the shows because
it is generally accepted that ‘medals sell wine’. Thus it might be anticipated that public
tastings where only award winning wines are displayed might attract a consumer
demographic that differs from that participating at tastings where all pre-judged wines
are exhibited. This hypothesis is tested in the next chapter.
Event scheduling
The day of the week; that is weekday or weekend, and the time of day of the public
tastings, also differed between the various public tastings and this influenced the
ambience of the tasting. This could also influence the demographic of consumers likely
to attend the tastings and the potential to include them in consumer preference tests.
Generally, events held on a weekend late afternoon (starting from 4pm) or evening
(starting from 6pm) tended to have a more social ambience than events held on a
weekend morning (starting from 10am), afternoon (starting from 12pm) or weekday
evening. The ambience at public tastings and the types of consumers attracted to the
tastings as a result is discussed in later sections of this chapter.
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Participant entry fee
The cost to the general public to attend wine show public tastings varied between $5
and $75. Based on the cost of the entry fee and the entitlements this afforded
participants, the public tasting could be classified as high (>$50), moderate ($20-$50)
and low (<$20). Further details about the potential impact on consumer demographics
of entry fees are discussed in the section 4.5.1 below; registration and entry
formalities.
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Table 4.3 Classification of wine show public tastings
Convening
Name of show
Organisation
Royal
International
Hobart Wine
Show

Agricultural
society

Vigneron
association

Public event
organiser

*

Cairns Show
Wine Awards
Rutherglen
Wine Show
Cowra Wine
Show
M G Sydney
Royal Wine
Show
Daylesford
Wine Show
Victorian
Wines Show
King Valley
Shed Wine
Show
International
Cool Climate
wine show
Australian
Inland Wine
Show
Canberra
International
Riesling
Challenge
Le Concours
des Vins du
Victoria

Event
focus

Number of
Wines
participants+ presented

Entry fee

Event
scheduling

Consumer

Medium
~170

Awarded
wines

Moderate

Weekday
evening

Consumer

Medium
~300

All wines

Moderate

All wines

Moderate

All wines

Moderate

All wines

High

All wines

Low

All wines

Low

Consumer
Consumer
Consumer
Technical
Technical

Large
~400
Large
~650
Large
~500
Small
~60
Small
~80l

Weekend
late
afternoon
Weekday
evening
Weekend
evening
Weekend
morning
Weekend
afternoon
Weekend
morning

Consumer

Medium
~150

All wines*

Low

Weekend
afternoon

Technical

Small
~100

All wines

Low

Weekday
evening

Technical

Small
~120

Awarded
wines

Moderate

Weekday
(Friday)
evening

Consumer

Medium
~200

All wines

Moderate

Weekend
afternoon

All wines

High

Weekday
evening

Technical

Large
~800

+

Wines had not been prejudged by experts Estimates on the number of participants was based on information

obtained directly from wine show organisers, from wine show websites as well as visual estimation during
observations.

4.4.3 Summary
Two broad categories of wine show public tastings were identified; a technically
focused public tasting and a consumer focused public tasting. Generally, public
tastings organised by an agricultural society were consumer focused while the tastings
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organised by independent organisations (i.e. vigneron associations and public event
organisers) were technically focused. A few exceptions did occur however with King
Valley Shed Wine Show and Canberra International Riesling Challenge being consumer
focused events organised by independent organisations. Technically focused public
tastings were often small in size with approximately 120 people or less participating in
these tastings. The exception was at Le Concours des Vins du Victoria where
approximately 800 people participated. Technically focused tastings also had low
entry fees. The exceptions were at the Australian Inland Wine Show and Le Concours
des Vins du Victoria which had moderate and high entry fees respectively. In contrast,
the consumer focus tastings were generally medium or large in size and most had
moderate entry fees. The exceptions were at the King Valley Shed Wine Show where
the entry fee was low and Sydney Royal Wine Show where the entry fee was high.

With the exception of two public tastings all the wines exhibited for the judging
competition were also presented to the public for tasting. King Valley Shed Wine Show
was a special case as the wines were not judged by experts prior to being displayed to
the public.

There was no particular trend in the time of day the events were held with regards to
the broad categorisation into technical focus and consumer focus events.

4.5 Observational studies
4.5.1 Registration and entry formalities
All the public tastings required the general public to pay an entry fee which ranged
between $5 and $75 for the different tastings. Tickets could be pre-purchased or
purchased at the door. Most participants had pre-purchased tickets for shows where
the entry fee was more than $40, indicating that consumers who attended these
shows often planned for the tasting ahead of time and it would be a scheduled event
to attend. Participants at shows with entry fee less than $40 most often paid on entry
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suggesting more ‘walk-in’ consumers attended those tastings considering them a
convenient event to attend.

Wine exhibitors were not required to pay an entry fee to attend the exhibitor tasting
section at technically focused public tastings. At some technically focused tastings
however, exhibitors were liable to pay entry fee if they attended as part of the general
public and not during the exhibitor tasting period. It was determined that the entry
fees paid by consumer participants at the public tastings helped to offset the cost of
running the tastings.

Upon registration and purchase of ticket, participants generally received a wine
tasting glass with or without a glass holder and a catalogue of all the wines on display.
However at some shows, the tasting glasses had to be returned and the catalogue was
an additional purchase. At one event where individual catalogues were not available, a
list of all the wines entered into the show was provided at each tasting table. A
summary of entry formalities at the different shows is summarised below in Table 4.4.
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Table 4.4 Registration and entry procedure at different public tastings
Convening
organisation

Name of wine show

*Entry fee ($)

Catalogue

Tasting glass

25

Purchase

Included

25

Included

Rutherglen Wine show

40

Included

Cowra Wine Show

40

Included

Included
Included, optional
glass holder
included
Included, optional
glass holder for
purchase
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Included

Included

5

None

Returnable

15

None

Included

15

Purchase

Returnable

10

Included

Included

40

Included

Included

25

Included

Included

75

Included

Included

Royal International Hobart
Wine Show
Cairns Show Wine Awards
Agricultural show
society

Vigneron
association

Public event
organiser

M G Sydney Royal Wine
Show
Daylesford Wine show
King Valley Shed Wine
Show
Victorian Wines Show
International Cool Climate
wine show
Australian Inland Wine
Show
Canberra International
Riesling Challenge
Le Concours des Vins du
Victoria

*Prices may change yearly

4.5.2 Physical layout of the venue
The venue for most of the shows was at a showground pavilion, leisure centre sports
hall, or privately rented hall in a hotel, public hall or community centre. The general
layout of the public tasting venues was similar at all the different public tastings. The
main difference was in the size of the hall; some venues were much larger than
others. At the entrance a registration area with one or two cashiers who took
payments for tickets and gave out tasting glasses and wine catalogues to participants.
The cashiers were also responsible for informing consumers about what to do at the
tasting. This generally involved directing participants to the wines, but at some events
no clear instructions were provided as to what to do once in the tasting hall. The
assumption appeared to be that participants knew what to do at a public tasting. At
technical focused tastings, this lack of guidance did not seem to detract from
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participants’ tasting experience, possibly because exhibitors who attended those
event wer conversant with the tasting proceedings and provide a guide for the general
public participants at those events. The lack of guidance for the general public at
consumer focused tasting however could have detracted from participants’
experience as participants at those tastings may not be familiar with the tasting
proceedings.
Table layout for public wine tastings
The physical layout of tables in the tasting hall did not directly influence the type of
consumers likely to attend the different tastings. However the ease with which
participants could move around the tasting hall was affected. Tastings where the table
arrangements allowed easy movement of participants around the tasting hall
encouraged participants to taste more wines than those that did not. Tables were
arranged in 3 main ways; in rows on either side of the tasting hall (Figure 4.1), along
the side of the tasting hall (Figure 4.2) or in the centre of the tasting hall (Figure 4.3).
The last two ways of table layout allowed participants to move around more freely as
the arrangement appeared to enlarge the tasting room. The row arrangement
provided more room for displaying wines but appeared to hinder easy movement
around the tasting hall particularly at tastings with moderate and large numbers of
participants.

Figure 4.1 Tables arranged in rows
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Figure 4.2 Tables arranged along the walls

Figure 4.3 Tables arranged in the centre
Layout of awarded wines
A winner’s tasting table was available only at public tastings where all wines were
displayed for public tasting. The winner’s table was usually a steward service table
where only gold winning and trophy wines from the expert judging were presented.
Examples were seen at the Cowra Wine Show, Canberra International Riesling
Challenge and the MG Sydney Royal Wine Show public tastings. At the Canberra
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International Riesling Challenge public tasting the winner’s table was located near the
entry into the public tasting hall. At the Cowra Wine Show public tasting the winner’s
table was located directly opposite the entry into the tasting hall, while at the Sydney
Wine Show public tasting the trophy table was located at the far end of the tasting
room and sectioned off to create an enclave away from the rest of the wines
presented (Figure 4.4).

At both the Cowra Wine Show and Canberra International Riesling Challenge Shows
public tastings, the location of the winners’ tables were easy to find as they were
directly in participant’s line of vision as they entered the venue. Most consumers went
directly to the winners’ table on entry. The arrangement at the Cowra Wine Show
public tasting significantly reduced congestion at the entry compared to the
arrangement at Canberra, as people queued at the winners’ table to sample the
awarded wines. The position of the winners’ table at the MG Sydney Royal Wine
Show was unusual in that it appeared that wines were on the tables were ‘off limits’
as the tables were sectioned off. At this particular tasting, most consumers on first
entry inspected and sampled other wines on display in the tasting hall before finally
ending up at the winners’ table. A possible explanation for this arrangement was that
it encouraged participants to taste other exhibited wines as well as the winning wines,
rather than going directly for the winning wines and avoiding the other wines.
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Figure 4.4 Award-winning wines at MG Sydney Royal Wine Show arranged behind
foliage
Layout of wines
In general, the wines at the public tastings were arranged in groups according to the
show’s judging classes. Label holders were used to indicate the classes. The displayed
classes did not always follow a numerical order and so did not appear to make
immediate sense to consumers. In addition, the class numbers may not have had
much meaning to consumers except when they were described in terms of varietal
and vintage year as shown in the example in Figure 4.5 below. At some public tastings,
the wines were arranged according grape variety or wine style; e.g. red table wine,
white table wine, sparkling wine, rosé wine and fortified wines. Wines arranged in
this manner appeared to be easier to understand from a consumer perspective. Only
one public tasting appeared to have wines arranged in a simple easily understood
manner. At that tasting, the wines were arranged according to wine style followed by
grape varietal; e.g. white wines were arranged according to varietals followed by rose
wines, then red wines. Within those categories the wines were arranged numerically,
both on the tables and in the catalogue, according to the scores awarded by judges.
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Figure 4.5 Displayed wines showing judging class in a non numerical way
Labels on displayed wines
At all public tastings except King Valley Shed Wine Show, the wines were relabelled
with the wine show label which displayed the wine’s entry number and the judging
class as they were entered into the judging competition (Figure 4.6). Although wine
show labels were used at most public tastings, the original label for most wines on
display was visible enough to allow consumers to know which wines was tasted. Some
consumers considered the wine show labels unhelpful as it did not provide them with
much information about the wines being tasted and may have defeated the purpose
of educating the wine consumer about the wines. The influence of labels on consumer
choice, especially for wine, is well understood from the literature (Charters et al.,
1999, Lockshin et al., 2006). It was thus not surprising when some interviewees
revealed that, they focused their attention on the original labels of the displayed
wines, to help decide which wines to taste as well as to recognise which wines they
liked.
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Figure 4.6 Displayed wines showing wine show labels
Available seating for participants
Public tasting events were typically standing events with none or few seats available
for participants. At three particular events however; Australian Inland Wine Show,
Sydney Royal Wine show and Le Concours des Vins du Victoria, restaurant or cafe style
seating was available close to the tasting area. The availability of seating or otherwise
may have influenced the ambience at the different public tastings.
Other physical features
At a few shows there were information and product stands. Those stands were for
wine related activities such as wine tourism in the region where the show was being
held, information about different wineries in the area and sale of wine related
accessories such as wine glasses. The presence of the stalls provided major sponsors
of the show with an opportunity to advertise their products to the participants and
also appeared to give participants opportunity to engage in other activities at the
tasting while being educated. The International Cool Climate Wine Show and Cairns
Show Wine Awards public tastings were notable for their associated stands.
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4.5.3 Ambience at the public tasting
Generally, the ambience at public tastings may be described as serious such as at
Victorian Wines Show, fun and upbeat social such as at Cowra Wine Show, or social
and relaxing such as at MG Sydney Royal Wine Show. The ‘people flow’ (i.e. how
people moved around the tasting hall as well as their coming in and going out of the
venue), the wine service, the kind of food and other entertainment activities included
as part of the show all influenced the ambience at the public tasting.
Participants at the show and people flow
Generally, participants at the public tasting came in pairs or groups. A few solitary
participants were also observed. Participants who attended in groups often remained
in their groups throughout the tasting with the occasional break out to select wines
for tasting. There appeared to be one ‘knowledgeable’ wine person within a group
who led the rest of the group to taste the different wines. Generally, group tasting
behaviour was more prominent at consumer focused public tastings. At technically
focused tastings, there were more solitary tasters. Groups made up of more than 5
people were often younger age consumers, while smaller sized groups, paired tasters
and solitary tasters were of an older age group.

Group tasters tended to move through the wines slowly and appeared to be focused
more on enjoying the social interaction within the group than tasting all the wines
available. Group movement may also have been impeded by the layout of tables,
allowing easier flow or otherwise for the group. Solitary tasters usually appeared more
purposeful about tasting the wines than group tasters and moved quickly through the
wines from table to table. Going by their tasting behaviour, solitary tasters may have
been exhibitors or serious wine tasters, particularly those observed at technically
focused tastings as those events had both exhibitors and the general public attending
the tasting. One solitary taster encountered at Royal Hobart International Wine Show
revealed that he was ‘serious about wine’ and was looking to start a wine retail
business. That taster aimed to taste all the wines available to be able to “find a good
wine that was less than 30 dollars in price. This requires tasting many wines to find
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that outstanding wine.” Generally, it was noticed that consumers in groups seldom
spat out their wines once they poured a sample to taste. Solitary tasters on the other
hand spat out wines into spit buckets provided more frequently. This provides a likely
explanation of how it was possible for these tasters to go through so many wines in a
short period without getting totally inebriated.

The ambience was more social when there were more group tasters than solitary
tasters. A social ambience described the atmosphere where participants interacted
more with each other; chatting and laughing. In such environments, there was a
higher din in the tasting hall and the wines being tasted seemed to be a secondary
activity. The difference noted at venues with a social ambience was the ‘energy level’.
The social environment was either upbeat or calm and relaxing. At locations with
mostly young group tasters, the social ambience was more ‘upbeat’. A calmer, relaxing
social ambience was experienced at locations where there were more older than
young group tasters. However other factors may have influenced this observation
including the time of day of the tasting, and other entertainment activities at the
tasting. Those are considered later under the section entertainment and other
activities. A serious ambience was where the noise level from conversations was much
lower, and the wine tasting appeared to be the primary activity. Participant
interactions appeared to be a secondary activity in those venues.
Wine service
Two kinds of wine service were observed at the different tastings; self service, where
participants were allowed to pour their own wines including winning wines or full
steward service, where stewards poured all wines for participants. A hybrid of these
two services occurred where participants could serve their own wines except gold and
trophy winning wines which were served by stewards. Cairns Show Wine Awards and
Royal Hobart International Wine Show both had full steward service. Although some
participants at those shows reported not liking the steward service, it did not appear
to adversely affect the ambience. It did seem to make consumers more aware of the
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wines they tasted as they were compelled to refer to the wine catalogues to request
for wines to taste.

Steward service was viewed by some organisers as allowing better control over wine
consumption and consumers’ behaviour. (e.g P. LeGrove, personal communication).
Steward service also conforms to Australian laws on wine service under the
Responsible Service of Alcohol (RSA) act. At tastings where steward service was
provided (including events with a hybrid service), organisers ensured that only
certified stewards with RSA qualifications served wines. This however did not imply
that tastings where no steward service was provided were in breach of Australian laws
for Responsible Service of Alcohol. At such tastings, there were stewards available to
oversee the general conduct of participants at the tastings and also provide assistance
to participants. Some organisers (e.g. Cowra Wine Show) also had security persons
available who could refuse entry to any participants who appeared to behave
inappropriately under the influence of alcohol.

Tastings with complete self service included International Cool Climate Wine Show,
Daylesford Wine Show, Victorian Wines Show, Australian Inland Wine Show and King
Valley Shed Wine Show. With the exception of King Valley Shed Wine Show, all the
above mentioned shows were technicalyl focused events with more wine exhibitors
expected at these events than the general public. Being professionals in the industry,
it may be expected that wine exhibitors are more responsible when it comes to tasting
wines than the general public, and thus their wine consumption may not need as
much regulation as the general public. Although at King Valley Shed Wine Show, no
exhibitor tasting preceded the public tasting, to make it a technical focused event, the
objective of this show was to have consumer participants judge the wines. It is
possible that imposing restrictions on how the wines were poured would have
reduced consumer participation in judging. Asking consumers to be judges may also
place some responsibility on consumers to reduce the incidence of alcohol
intoxication.
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Food
Food served at the public tastings was either included with the price of the ticket or an
additional cost for participants. The food ranged from finger food platters of cold cut
meats, cheeses, breads and dips to hot finger foods like kebabs, burgers and curries.
At some tastings however, only water biscuits, cheese and water were served, these
were considered as palate cleansers rather than food. The types of food served at the
public tasting events contributed significantly to the ambience of the show. At shows
where food was served, a more social atmosphere was created than at shows where
no food was served. For example, the ‘silver-served’, hot finger food at the Australian
Inland Wine Show public tasting, gave it a more social atmosphere than that at the
Victorian Wines Show where only water biscuits, cheese and water were served.
Entertainment and other activities
Activities that are sometimes included as part of public tasting events are raffle draws,
wine appreciation classes, people’s choice awards, cheese tastings, and wine and food
matching tutorials. However those extra activities are the exception rather than the
norm. Unlike at wine festivals, music does not feature significantly at public tastings.
There was only one public tasting event, the Australian Inland Wine Show, where liveband music was played throughout the tasting. The inclusion of music at this particular
event gave it a more relaxing, social atmosphere compared to other technical focused
events.

It was evident that people’s choice awards were included mostly at technically focused
events, whereas wine appreciation classes were more common at consumer focused
events. For example, Daylesford Wine Show and the International Cool Climate Wine
Show, both classified as technically focused events, included a people’s choice award;
while Cairns Show Wine Awards and MG Sydney Royal Wine Show, both classified as
consumer focused events, included wine appreciation classes. Possibly, the aim for
including a people’s choice award at technically focused events was to promote a
consumer-friendly atmosphere by incorporating consumer opinion, while wine
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appreciation lessons at consumer focused tastings may educate consumers about how
judges evaluate wines.

Although most other consumer focused shows did not include extra activities, it was
significant to observe that participants seemed to be well entertained, measured by
the din in the tasting hall. It was not possible to hold conversation in normal volume at
tastings with a high social atmosphere due to the general noise level.
4.5.4 People’s choice awards
People’s choice awards are held at International Cool Climate Wine Show and
Daylesford Wine Show. For a wine exhibitor to win the people’s choice award,
participants at the show are required to complete a ballot indicating which wine or
selection of 3 to 5 wines are their favourites at the show. The wine with the most
votes wins the award. The award is usually sponsored by a company with an interest
in wine, but not a winery. Although the winner is not announced at the end of the
show, the wine exhibitor is notified later to receive the award. The results of the
people’s choice award are made public on the wine show’s website together with
expert judges’ results.
Special case of people’s choice awards - Consumers as judges
King Valley Shed Wine show was different to all the other public tastings observed, in
that it was the only show where no expert judging preceded the public tasting. The
public tasting event is meant for the consumer or general public to be the judge,
making it a special case of a people’s choice award tasting. At this event, rather than
using similar methods for selecting the people’s choice awards, a judging method
similar to the Australian 20-point scoring system used by expert judges; 3 for
appearance, 7 for aroma or nose and 10 for palate, is used to rate wines. The wines
were judged according to classes which were based on wine grape variety. Consumers
were expected to judge all the wines presented or as many as they could. Participants
were given the opportunity to select a preferred wine however this is not collated for
an award but became a personal record for participants. Given that this show allowed
87

wines to be displayed with exhibitor’s own labels it was important to note that a best
label at the show award was included. The best label award was judged in a similar
way to the people’s choice award method described previously using the voting
system. The best white wine label and the best red wine label were awarded after
participants had voted. The results were not announced at the end of the show but
were made known to the exhibitors after the event.
Summary
The people’s choice award and the consumer judging methods included at some of
the wine show public tastings visited may be a step in the right direction to include
consumer opinion about wine preferences within the wine show setting. The way in
which these methods are executed however is fraught with several limitations leading
to potential bias of the results. More standardised methods are required to provide
credible results. Appropriate methods to use within the public tasting location to
achieve similar results as the people’s choice awards are considered in chapter 7.
4.5.5 Description of types of consumers encountered at public tastings
Through interactions with participants at wine show public tastings and informal
interviews with participants at public tasting, some characteristics about the types of
consumers likely to be encountered at such events were evident. The different types
of consumers are described below.

There were consumer participant at public tastings who could be described as ‘expert
consumers’. These people were either professional or amateur wine makers. They
attend public tasting events to benchmark their wines with other winning wines and
be educated on different wine styles. Such consumers were encountered most often
at technically focused wine shows as exhibitors and the general public tended to
mingle due to the time overlap between these two events. An example was an
amateur wine maker at the Victorian Wines Show who was disappointed that his wine
was not liked by the judges, because in his opinion he had not made it according to
the style that the judges wanted to see. Another example from, the 2009 Victorian
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wine show was a participant who explained that he attended the public tasting “to see
what the judges think of my wines and compare my wines with other wines. My wines
did quite well and the judges seemed to like them, but I’m interested in what they
thought of the others also”. Those participants were also concerned about awards and
medals.

Another group of consumers encountered were the ‘serious wine consumers’. Such
consumers were neither professional nor amateur wine makers; however they were
involved in the wine industry in other ways. An example was a participant at Royal
International Hobart wine show, who described himself as a serious wine drinker and
aimed to taste as many wines as possible to find one that was of ‘high quality’ but not
expensive, as he was considering going into commercial wine retail. Serious wine
consumers are not concerned with the technicalities of wine making and may not be
interested in the technical aspects of the wine. These consumers may however be
interested in the awarded wines and will try to taste as many wines as possible. They
were often solitary tasters and could be found at both technical focused and
consumer focused public tasting events.

A group of consumers that can be described as ‘aspiring experts’ or ‘aspiring
connoisseurs’ were also identified. These consumers are not involved in the wine
making process, and have no other involvement with the wine industry. They were
however very interested in what the wine experts consider as quality wines. They
were interested in the awarded wines and consult the wine catalogues diligently
throughout the tastings. They were often very interested in talking about the different
wines extensively and would happily share their opinions about what they consider
‘good’ wines and ‘bad’ wines. These consumers took wine tutorials organised as part
of some shows quite seriously and participate in as many of them as possible. Where
group tasting occurs, those consumers would often be the person who recommended
wines for other members of the groups to taste. They were seldom solitary tasters but
were often found in groups or pairs.
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There were consumers who could be described as ‘general wine consumers’. These
consumers were at the public tasting just to socialise and have a nice time out with
friends. These consumers did not try to taste as many wines as they could or seek out
any ‘special wines’ to taste. Instead they seemed more intent on enjoying the social
atmosphere at the public tasting and enjoy whichever wines were recommended to
them. Such consumers were mostly found within groups and mostly at consumer
focused events.

At all the public tastings, there were always consumers who attended as ‘designated
drivers’. Those consumers tasted very few wines, if any at all, but enjoyed the social
ambience of the public tasting event. Although they did not taste the wines, they still
browsed the wine exhibits. Such consumers were often in groups and found mostly at
consumer focused events

4.6 Discussion
Generally, wine shows organised by agricultural societies had consumer focused
public tastings while those organised by independent organisers had technically
focused public tasting events. The history underlying the inclusion of public tastings as
part of wine shows may be an explanatory factor for this difference. Historically,
agricultural societies organised wine shows to promote technical quality (RAS, n.d.).
Public tasting events were included as part of wine show exhibitions to give
consumers the opportunity to make their own decision about these wines (Dunphy
and Lockshin, 1998c).The two objectives; to promote quality wines and encourage
public appreciation of local wines, seemed clearly differentiated between by the
agricultural society organised wine shows included in this study, as such these
organisations had separate days for exhibitor and public tasting events.

Independent organisers appeared to have multiple objectives for including public
tasting events. This was reflected in the overlap between exhibitor tastings and public
tastings. In addition, there were other activities such as the people’s choice awards
and raffle draws at the events, which further obscured the objectives for those public
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tasting events. A possible explanation may be the cost involved in running wine show
events in general. Eligibility of entry for most of the independently organised wine
shows was limited to regional wines. Depending on the geographic location of these
events, only few wines would be eligible for entry into the judging competition. For
instance, Daylesford Wine Show has fewer wine entries compared to Le Concour des
Vin du Victoria as eligibility to the former is open to wineries that use a minimum of
85% of grape from the Macedon Ranges or surrounding regions (M. Jones, personal
communication, 2012) and the latter is open to all wineries in Victoria. Thus based on
wine entries only, enough revenue may not be generated to offset the cost of running
the event. By including a public tasting and making the entry fee low it might be
expected that the general public will attend these events, and help raise additional
revenue to offset the costs of running the event. While this might be a reasonable
expectation, the message sent to the general public about the purpose of this public
tasting is often not clear, leading to lower number of participants at technically
focused events.

Another possible explanation for the disparity in event focus for agricultural society
and independent organised public tasting events could be the differences in the life
cycle of these events. Hoffman et al (2001) determined that wine events evolve
through different cycles and may change their organisational strategies and focus to
fit a particular cycle. It is likely that the independently run wine shows are going
though through various stages of their life cycle to properly define the focus of their
events, while agricultural society organised events are at a stable phase in their life
cycle, given their experience in the industry.

Some exceptions to the generalisation were observed with Le Concours des Vins du
Victoria, King Valley Shed Wine show and Canberra International Riesling Challenge.
These shows did not fit the general trends.

Le Concours des Vins du Victoria, was classified as a technically focused event but is
organised by an independent organisation. At this event, both exhibitor and general
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public tastings were held on the same day and the two events overlapped. The
ambience at this event was however not typical of a technically focused event due to
the large number of participants, the food served at this tasting and its geographic
location, being in the city. The time of day of the event may also have contributed to
create a consumer focus-like public tasting environment.

The King Valley Shed Wine Show and Canberra International Riesling Challenge were
independently organised wine shows but both had a consumer focused public tasting
event. The King Valley Shed Show public tasting however had an ambience more like
a technically focused public tasting than a consumer focused event. This was most
likely due to the consumer-as-judge approach adopted by the organisers that
highlighted an example of non-highly focussed tastings resulting in a deviation from
the general trend. Contrastingly, the Canberra Riesling Challenge although an
independently run wine show event, was more structured and had separate days for
exhibitor tastings and public tastings. Hence, the public tasting reflected a true
consumer focused event unlike the other independently organised tastings.

The ambience at public tasting events determined the suitability or otherwise to use
public tasting events as a venue to obtain consumer preference responses, but more
importantly influenced the type of consumers likely to attend public tastings. The
venues with an ambience that attracted more general wine consumers were more
suited for consumer preference tests. This is because typically, naive wine consumers
(or general wine consumers) rather than expert wine tasters are required for those
tests (McDermott, 1990).

Generally, consumer focused public tasting events had a social ambience while
technically focused public tasting events had a ‘serious’ ambience. These differences
were influenced by the focus of the event, the size of the show in terms of number of
participants and the type of food served.
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At technically-focused events, a serious ambience was created as participants were
more focused on benchmarking their wines rather than socialising. Within the
different technically- focused events, based on the time of day the event was held,
differences were noted in how serious the tasting environment was. For example, the
International Cool Climate and Australian Inland Wine Show public tasting events were
both held on a weekday evening. These two events had a less serious ambience
compared to Victorian Wines Show and Daylesford Wine Show public tastings which
were held on a weekend day. Technically focused public tasting events which had a
less serious ambience, were more likely to attract general wine consumers and
designated drivers than technically focused events which had a more serious
ambience. At those tastings solitary tasters; usually exhibitors and serious wine tasters
were more likely to be dominant.

Generally technically focused tastings with a less serious ambience had a ‘host-guest’
atmosphere which gave an impression of a gathering of friends such as a cocktail
party.

At such events, the president or event organiser was the host and the

participants were the guests. Participants usually referred to the organiser by name
and appeared to be in the organisers’ personal circle of friends. This level of
socialisation reduced the seriousness at such technically focused events leading to
more general wine consumers than experts participating at those tastings.

The social ambience experienced at consumer focused tastings is attributable to the
size of the events. All the consumer focused events included in this study were
medium or large in size, subsequently as show such as Le Concours des Vins du
Victoria which was classified as a technically focused tasting had a more social
ambience similar to a consumer focused tasting and on observation attracted more
general wine tasters than serious tasters.

In consumer sensory testing, it is becoming increasingly important to test products in
a natural consumption setting (Meiselman, In press). The ambience at the consumer
public tasting events suggested a natural consumption location for wine based on the
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social atmosphere at those tastings. This is because wine is considered a social drink
and often consumed in social settings (Bruwer et al., 2002) or at home, with friends
and family (Stanford, 1999). These events may be suitable for consumer preference
tests in a natural consumption setting. Although not all the technically focused events
had the social ambience to make them a typical natural consumption location for
wine, they may still be used as test venues for consumer preference test as some of
these tastings had representation of the general wine consumer who may be suitable
for consumer preference tests.

The number of participants at each of the public tastings was over 40 at each event.
Although in consumer sensory testing the norm is to use large numbers of participants
to minimise noise associated with individual differences in preference, it has been
suggested, rather controversially, that 40 or more assessors may be adequate
(Moskowitz et al., 2008b). From this point of view, there was a positive indication
from the current study that adequate numbers of consumers can be recruited to
participate in preference tests at these public tastings. Enough participants attend
these events to allow representative sampling of consumers and statistical analysis of
their responses for meaningful outputs. However, one consideration to take into
account, particularly at technically focused tastings where both experts and general
wine consumers attend the public tasting, is the proportion of general wine
consumers to expert wine consumers are present. More quantitative methods are
required to establish if enough numbers of general consumers attend those events.
This is considered in chapter 5.

4.7 Conclusion
Two main types of public tastings were identified based on the focus of the tasting;
technically and consumer focused events. All agricultural show society organised
public tastings were consumer focused tastings while most independently organised
tastings were technically focused events. The two features of wine show public
tastings that attracted general consumers, i.e. those most suited to use in preference
tests, were a clear focus on consumers in the organisation of the tasting and a social
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ambience at the tasting. Multiple objectives for organising the public tastings, as was
the case for most of the independently organised events, were not conducive to
attracting the most appropriate consumers for the purpose of consumer preference
testing. Consumer focused tastings had a social ambience which was either upbeat or
calm and did not have an exhibitor tasting prior to the general public tasting, to
compromise that ambience. Technically focused tastings, which had a less serious
ambience, also attracted general consumers. However the presence of exhibitors at
those tastings may limit their utility for consumer preference test purposes, as they
may not always attract enough general consumer participants for those tests. In
addition, the preponderance of expert and serious wine tasters means that a pre-test
screening of participants would be required. Neither the cost of entry to the tastings
nor the type of wines displayed (i.e. awarded only or all wines) impacted on the types
of consumers attracted to public tastings. Although the physical layout of the tasting
hall did not directly influence the types of consumers attracted to public tastings, it
impacted on the ambience which was a major influence on the types of consumers
attracted to those tastings. Having qualitatively identified those wine show-associated
public tastings that are likely to have most utility in terms of consumer participants, in
Chapter 5 a quantitative approach is used to determine the demographics of
consumers who attend wine show public tasting events to further determine their
utility for consumer preference tests.
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Chapter 5
5.0

Characterisation of consumers at public tastings

5.1 Introduction
In consumer sensory testing, appropriate consumers for product preference tests are
considered to be those people who are regular users of the product and are not
product experts (McDermott, 1990). In chapter 4, wine show public tastings were
found to have features that might attract appropriate consumers for providing wine
product preference information. However it is perceived by some people in the wine
industry that participants who attend public tastings are usually people who have links
with wine exhibitors and can obtain tickets through this means. Consequently, such
events would be full of wine trade persons, students, sommeliers and wine buyers
rather than the general public (C. Wright, personal e-mail communication, 12th
February, 2010). It is evident that, not much is known about the key characteristics of
participants at wine show public tastings; their wine consumption frequency and
expertise, and whether or not they provide a representative sample of the general
Australian wine drinking population or a particular demographic within it. Such
information is necessary to determine the utility of engaging those participants in
consumer preference tests and to help structure appropriate testing protocols to
obtain sound information on wine style, product optimisation and innovation from a
consumer perspective.

The literature on consumer participants at wine show public tastings is scant. Apart
from a paper published as a result of this PhD research (Blay et al., 2012), no other
known studies have characterised consumers at wine show public tastings to
determine if they are representative of the Australian wine consumer population or
skewed to a particular wine consumer demographic. There is some information on
wine festival attendees. After one study the authors concluded that wine festivals are
a good way to tap into future target markets and attract new wine consumers (Yuan
et al., 2005). This was because participants in those events were motivated to attend
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by a variety of factors associated with the theme of the festival, but also interrelated
with wine. Those factors included, amongst others, the travel to the festival and
special events associated with the festival. Another study identified and characterised
patrons of wine festivals in Australia. The researchers found that wine festivals attract
a mix of consumers including the target consumer type who would eventually go on to
purchase wine (Houghton, 2008). Those studies give useful indications of the
characteristics of the wine festival attendee. However, given the different ‘pull’ factors
associated with wine festivals and wine show public tastings, it is unlikely that the
characteristics and demographics of participants in the two types of events are the
same.

The general demographic profile and consumption characteristics of Australian wine
consumers were determined in a survey in 1998 commissioned by the Winemakers’
Federation of Australia and the Australian Wine and Brandy Corporation as part of the
regular Population Survey Monitor of the Australian Bureau of Statistics (ABS)
(Stanford, 1999). The key findings of that survey were that approximately 31% of the
adult population were wine consumers; with approximately 20% more women wine
consumers than men. The majority of women wine consumers were in the 25-44 years
age category while most men wine consumers were in the 45-64 years age group. The
survey also identified that the 25-44 years age group was the largest in the general
population; and most wine was consumed by those in that age group. Compared to
older alcoholic beverage consumers, there were more 45-64 year old wine consumers
than there were of that same age group for beer and spirits. The 18-24 years age
group had the lowest proportion of wine consumers. There was also a strong
proportional relationship between income and wine and beer consumption. Generally,
women were found to consume more white table wine and sparkling wine than men
while males preferred red wine. Although these statistics may have changed over the
years, no other current publication was found that provided similar relevant
information to compare our data with.
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Consumer segmentation is often used by marketers to find similarities and trends
within a population to aid better marketing strategies (Spawton, 1991). Although this
chapter does not focus on consumer segmentation at wine show public tastings, a
consideration of some of the methods used to group consumers is helpful as it
provides a means to identify suitable consumers that can be used for consumer
preference tests. In consumer sensory testing, appropriate consumers for product
preference tests are considered to be those people who are regular users of the
product, are a representation of the general consumer population, are not formally
trained to participate in product testing and are not product experts (Moskowitz et al.,
2008a). This last requirement is most important as several studies have shown that
product experts and consumers do not have similar preferences (Mueller et al., 2008).
For example, a review by Hughson and Boakes (2001) on the perceptual and cognitive
aspects of wine expertise, iterated that that experts and novices differed in many
respects including their perception of wine, their hedonic responses to wine and the
type of descriptors they used for wines. These differences were attributed to the
difference in their explicit knowledge about wine and their level of involvement with
the wine industry.

Other researchers have also used consumers’ knowledge about wine and their sensory
ability to segment consumers into three expertise levels (Johnson and Bastian, 2007).
That study showed that there was a large positive correlation between knowledge
(measured in terms of formal wine training) and wine expertise. That study also
revealed that high expertise level consumers spent more on wine and consumed more
wine in a week than low expertise consumers. Also more females were found in the
low expertise levels and more males were in the high expertise groups. These findings
highlight an important way of segmenting wine consumers to allow better marketing
strategies. Other research showed that wine knowledge can be subjective; i.e.
knowledge gained through impersonal sources and personal preferences, or objective;
based on impersonal sources of information and both knowledge types increased with
usage experience (Dodd et al., 2005). Interest in wine and the number of years of
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drinking wine have also been used as indices to segment wine drinkers into
experienced or novice consumers (Blackman et al., 2010).

Consumer involvement with the wine industry is an important factor that may
influence the evaluation of wine. For example, Charters and Pettigrew (2006), found
that highly involved consumers, were more objective in their description of wine
quality based on cognitive dimensions of wine while, low involvement consumers
were more subjective, focusing on the sensory attributes of the wine in their
description. Although these authors used a qualitative approach to measure
involvement, the findings show how the two involvement groups differ. Their findings
can be related to other findings suggesting that highly involved consumers are also
experts given their high objective knowledge as opposed to the subjectivity of low
involvement consumers who are more general consumers (Dodd et al., 2005,
Blackman et al., 2010). Consequently, a highly industry-involved consumer participant
at public tastings may be too expert to be regarded as a general wine consumer for
the purpose of preference testing.

Another useful way to segment wine consumers is by considering their wine
consumption pattern. Using wine consumption patterns, to segment consumers into
different categories of expertise provides a profile of consumer wine preference
behaviour that may inform direct marketing strategies (Spawton, 1991). Wine
consumption indices that can be measured include: frequency of wine consumption,
volume of wine consumed on weekends and weekdays, the style of wine often
consumed and amount spent on the different styles consumed.

In the study to be described here, the demographic profile of Australian wine show
public tasting participants was determined to ascertain whether participants to those
tastings are representative of the general wine consumer suitable for use in consumer
preference tests. The types of tastings that are most likely to attract the appropriate
consumer type are also determined. Consumption patterns for consumers who
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participate at public tastings and their expertise levels are determined for the purpose
of identifying suitable consumers for preference tests.

5.2 Aims and Objective
With the objective to determine the suitability of consumers at public wine tastings
for preference tests, the aims of this study were:
1. To obtain a demographic profile of consumer participants at public tastings
2. To determine the wine consumption patterns and involvement with the wine
industry of consumers at public tastings
3. To determine if similar demographics of consumers attend public tastings over
time

5.3 Methodology
In this study, a quantitative approach, using a written survey questionnaire was
adopted. The survey was completed by participants at selected public tastings over
two years; in 2010 and 2011.
5.3.1 Public tastings included
Ten out of the 13 wine show public tastings selected to be part of the broader
research project (section 3.2.2) were included in an initial survey in 2010. The tastings
visited were selected based on the time of year the show was held in respect to the
other project activities and wine show organisers’ willingness to be involved in the
study. A follow up survey in 2011 included 6 of the previous 10 wine show public
tastings selected based on the percentage of general consumers attracted to those
tastings from the results of the 2010 survey. Table 5.1 lists the public tastings
included in the survey and the year(s) of visit.
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Table 5.1 Wine show public tastings included in consumer survey
Convening
organisation

Name of wine show

State

Event focus

Year of visit

QLD

Consumer

2010 and 2011

NSW

Consumer

2010 and 2011

TAS

Consumer

2010 and 2011

VIC

Consumer

2010 only

NSW

Consumer

2010 only*

Victorian Wines Show (VWS)

VIC

Technical

2010 only

Daylesford Wine Show (DWS)

VIC

Technical

2010 only

VIC

Technical

2010 and 2011

VIC

Technical

2010 and 2011

VIC

Technical

2010 and 2011

Cairns Show Wine Awards
Agricultural
Show Society

(CSWA)
Cowra Wine Show (CWS)
Royal Hobart International
Wine Show (RHIWS)
King Valley Shed Wine Show
(KVWS)

Vigneron

National Cool Climate Wine

Association

Show (NCCWS)

International Cool Climate Wine
show (ICCWS)
Public events

Australian Inland Wine Show

organisers

(AIWS)
Le Concours des Vins du
Victoria (LeC)

* Survey was carried out by research assistants. The principal investigator was not present

5.3.2 Participants included
A total of 610 consumers across the different wine show public tastings participated in
the initial survey in 2010. The follow up survey in 2011, had 239 consumer
participants. Section 3.3.1 details how consumers were recruited at the public tastings
to participate in the surveys. In the follow up survey in 2011, consumers included in
the survey also volunteered to take part in a taste test (see Chapter 8).
5.3.3 Apparatus - Survey questionnaires
The initial survey questionnaire was developed from observations made during the
qualitative study described in Chapter 4 and through informal discussions with event
organisers. The 27-item questionnaire was grouped under three main themes:
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Demographics including socioeconomic background
Questions in this section were developed based on similar demographic questionnaire
used by the Australian Bureau of Statistics (ABS).
Wine consumption pattern including involvement with the wine industry
Questions relating to consumption pattern included frequency of consumption,
volume of consumption, style of wine consumed and years of wine drinking
experience. A ‘check-all that- apply’ question was used to determine the capacity in
which consumers were involved with the wine industry. Seven-point category scales
with anchors (1 = “Not at all” to 7 = “Very much”) were used to determine consumers’
self rated level of knowledge and enthusiasm for wine. These provided indices of how
involved consumers were with wine as well as the wine industry.
Involvement with wine show public tastings
‘Check-all-that-apply’ questions were used to determine consumers’ sources of
information on public tastings as well as their reasons for attending public tastings.
Other questions included in this section were the distance travelled to attend tastings
and frequency of attendance to the public tastings

The questionnaire was piloted at the International Cool Climate Wine Show. Slight
modifications were made and another pilot test carried out at Cairns Wine Show
Awards before adopting the final questionnaire for use in the initial survey (see
Appendix 1A). Modifications made to the original questionnaire did not impact
significantly on the overall interpretation of questions and thus it was possible to
include results from the pilot tests with the main test.

The follow up survey used in 2011 tested only the initial two themes from the survey
used in 2010 using 20 questions. One question on frequency of public tasting
attendance was asked to determine the drift in consumer participants to public
tastings (see Appendix 1B). No pre-test was required as this had been done in the
initial survey. It was important to use a shorter questionnaire in the follow up survey
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as it was conducted as part of a taste test and would reduce attrition rate of
participants.
5.3.4 Experimental procedure
On agreement to participate in the initial survey in 2010, respondents were provided
information about the study and given a questionnaire which they completed
independently. Respondents were however encouraged to seek clarification from the
principal investigator if any question was not clear to them. Independent responses
were encouraged to reduce interviewer bias on consumer responses. Respondents
were allowed to take the questionnaire with them and complete it during the cause of
the tasting. They were however encouraged to return completed questionnaires prior
to leaving the public tasting. Incentives were given at the end when questionnaires
were returned to improve completion rate.

The follow up survey in 2011, was conducted as part of a taste test. Respondents
completed the survey questionnaire after completing a wine tasting. The instructions
provided were the same as for the initial survey.
5.3.5 Data analyses
All analyses were carried out using XL-STAT (Addinsoft, 40, rue Damremont, 75018
Paris, France). Counts and frequencies were used to summarise the demographic data.
Venn diagram analyses, pivot tables and Canonical Correspondence analyses were
also used to understand relationships between observed counts for different
variables. Mean values were determined for wine consumption indices and Student’s
t-test was used to compare differences between mean values.

5.4 Results
The total number of respondents in the 2010 survey represented about 24% of the
total number of attendees at the 10 different tastings. In 2011 the proportion of
respondents was slightly less i.e. about 14% of the total number of participants at the
6 tastings. In both years, greater participation in the survey occurred at technically
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focused public tastings compared to consumer focused public tastings. This may be
due to the number of consumer participants at the different events. Technically
focused events usually had fewer consumer participants making it easier to interact
with most participants to invite them to participate in the survey. In contrast,
consumer focused events had more participants and it was not possible to interact
with the majority of participants to invite them to participate in the survey.
5.4.2 Demographics
Gender
Overall there were approximately equal numbers of males and females who took part
in the survey in 2010 (i.e. 49.6% female and 49.1% males; 1.3% no response). In 2011
however, there were slightly more male respondents compared to female
respondents (i.e. 53.7% male and 44.8% female; 1.5% no response).

The percentage of male and female respondents at the different tastings varied
considerably. At several tastings, viz. CSWA, CWS and NCCWS, in 2010, there were
notably more females than male respondents while at others, e.g. VWS, RHIS and
DWS there were notably more male respondents than females. In 2011, the
percentage of male and female respondents at some locations viz. CWS and LeC
differed notably from those in 2010. For example, at location CWS in 2010, there were
more female respondents than males but in 2011, there were similar numbers of
males and females. The opposite was true for respondents at LeC in those years.

The gender percentages of respondents at the tastings generally reflected the gender
percentages of consumer participants at those tastings and were consistent in both
years. At consumer focus tastings with larger number of participants however (e.g.
location CWS and LeC), it was not possible to make this deduction given that the
gender percentages changed over the two survey periods. It is possible that the
gender percentages of respondents at those tastings were influenced by the sampling
method at those two tastings.
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Figure 5.1Gender percentages of consumers by public tastings type in 2010
100
80
60
40
20
0
CSWA CWS RHIWS KVWS NCCWS VWS
Agricultural show
society

Vigneron
Association

Consumer focus tasting
Males

Females

DWS ICCWS AIWS

Vigneron
Association

LeC

Public events
organisers

Technical focus tasting
No response

No data was collected at KVWS, NCCWS, VWS and DWS in 2011

Figure 5.2 Gender percentages of consumers by public tastings type in 2011
There was a trend toward more female than male respondents at consumer focused
tastings while more males than females responded at the technically focused tastings.
There did not appear to be any trend in gender demographics based on the convening
organisation of the tasting.

Age categories
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Overall, in both years there was a strong representation by respondents in the 25-64
age range. In 2011 however, there was comparatively more respondents in the 25-34
age range than in 2010. In both surveys the 18-24 and 65+ age groups were the least
represented by the respondents.
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Figure 5.3 Respondents’ age categories at public tastings in 2010 and 2011
Household income
The 2010 survey showed that about 60% of respondents had an estimated household
income less than $100,001 while approximately 34% had a household income over
$100,000. In 2011, a similar trend in household income was observed, but there were
slightly more affluent respondents than previously; only 51% had income less than
$100,001 while 39% had income over $100,000.
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Figure 5.4 Respondent's household income
Highest Education level
Overall, in both 2010 and 2011, most respondents at the public tastings had a
Bachelors degree. In 2011 there were more Masters degree-holding respondents than
in 2010. There was also less high school and TAFE certificate-holding respondents in

% frequency of respondents
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Figure 5.5 Highest education levels for respondents at public tastings
Occupation type
In both 2010 and 2011, most respondents described their occupation type as
professional. Other occupation types represented by the respondents in both surveys
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were Managerial/administrator, business owner/self employed. It was notable that
not many producer/farmer occupation types were represented as it might have been
expected that grape growers would have been strongly represented among tasting
participants. However, it is possible that grape growers (and wine makers) considered
themselves as Business owners/self employed more so than as Producer/Farmer.
Students and retired respondents represented only a small percentage of the
respondent group in both years.
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Figure 5.6 Occupation types of respondents at public tastings
5.4.3 Wine involvement
Wine industry involvement
Based on consumers’ involvement with the wine industry, two types of consumer
participant were identified; affiliated consumer and non-affiliated consumer.

The

non-affiliated consumer had no involvement with the industry while the affiliated
consumer was involved in the wine industry as: winemaker, grape grower, wine
student, wine writer, wine trade person or in other ways such as hospitality, tourism,
education or research.

Overall, from both surveys more non-affiliated consumers attended the public tastings
days than affiliated consumers – i.e. 66%:33% in 2010 and 80%:17% in 2011
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(incomplete data accounts for small discrepancies in percentage values). In both
surveys, on a tasting basis, there were notable differences in affiliation as shown in
Figures 5.7 and 5.8 respectively. Generally, consumer focused tastings had more nonaffiliated consumers than affiliated consumers while technically focused tastings,
except LeC, had equivalent percentages of affiliated and non affiliated consumers, or
slightly more affiliated consumers than non-affiliated consumers. Although Le
Concours des Vins du Victoria (LeC) was classified as a technically focused event (see
Chapter 4), it had several features in common with a consumer focused event. It was
thus not surprising to find more non-affiliated consumers at this tasting. In 2011, the
tastings were preselected for having a higher percentage of non-affiliated consumers
than affiliated consumers and this is reflected in the responses. Notably at ICCWS
more non-affiliated consumers took part in the 2011 survey compared to the previous
year. Personal communication with the event organizer of this show (S. Robinson,
May, 2011), revealed that some recommendations made to organizers based on
findings from the 2010 survey had been implemented in 2011 and may have
contributed to this change.
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Figure 5.7 Affiliated and non-affiliated consumers at public tastings in 2010
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Figure 5.8 Affiliated and non-affiliated consumers at public tastings in 2011
Enthusiasm, knowledge and years of drinking wine
Enthusiasm for and knowledge of wine were self rated by respondents on a 7-point
scale where 1 meant ‘not at all’ and 7 meant ‘very much’. Overall, respondents to the
2010 survey were enthusiastic (Mean = 5.7; SD = 0.26) and moderately knowledgeable
(Mean = 4.1; SD = 0.40) about wine. Respondents to the follow up survey in 2011,
were also enthusiastic (Mean = 5.5; SD = 0.64) and moderately knowledgeable (Mean
= 4.0; SD = 0.52) about wine. Enthusiasm for wine and knowledge of wine were found
to be positively correlated in both surveys across the different tastings [r (8) = 0.791,
p = 0.001, in 2010 and r (4) = 0.936, p = 0.006 in 2011].

Overall the average number of years of drinking wine for all respondents across all the
shows was 21.8 years (SD = 2.73) in 2010 and 20.9 years (SD = 3.10) in 2011. The
difference in average number of years for the two surveys was not statistically
significantly different at the 95% significance level t (14) = 2.145, p = 0.563. Comparing
the average number of years at the two surveys based on type of tastings, at the 95%
significance level, no statistically significant difference between respondents at
consumer focused tastings and technically focused tastings was found in both years;
t (8) = 2.308, p = 0.092 for 2010 and t (4) = 2.776, p = 0.134 for 2011.
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Relating wine involvement indices with consumers at different locations
Canonical correspondence analysis revealed the relationship between consumers’
knowledge, experience and enthusiasm and their involvement with the wine industry
on a public tasting basis. This relationship is from the 2010 survey is mapped in Figure
5.9. The different tastings were segmented into two main groups. The first group
included ICCWS, KVWS, VWS and DWS. With the exception of KVWS, these tastings
were categorised as technically focused tastings. The second group CWS, CWSA,
RHIWS, LeC and NCCWS were categorised as consumer focused tastings with the
exception of LeC. The tasting at AIWS stood on its own. These groupings were relevant
as they revealed the profile of respondents at these tastings that provides a basis for
segmenting them into experts, novices or intermediates based on their level of
involvement.
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Figure 5.9 Relationship between wine involvement indices at different locations
As expected, industry involved consumers such as Winemakers, grape growers, wine
students and wine writers were more knowledgeable about wine and had also been
drinking it for longer. They could be described as high involvement consumers and
most were found at ICCWS, KVWS, DWS and VWS. Consumers with no industry
involvement were generally less enthusiastic about wine and correspondingly had low
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self-rated knowledge of wine. They also had less experience drinking wine. Those nonaffiliated consumers were mostly found at CWS, NCCWS and CSWA and may be
described as low involvement consumers. Respondents at RHIWS and LeC were also
non-affiliated consumers but they were slightly more enthusiastic about wine than
non-affiliated respondents from other tastings and may be described as intermediate
involvement consumers. The AIWS may have had about equal numbers of the different
types of consumers and explains why this tasting is located close to the centre of the
map. This is also reflected in the equal percentage of affiliated and non-affiliated
consumers at this tasting in Figure 5.7 above.
5.4.4 Wine consumption pattern
Frequency of wine consumption
Generally, in 2010, about 70% of respondents from all tastings reported consuming
wine at least several times a week. Only 14.5% consumed wine only once a week. Less
than 5% of respondents consumed wine less than once a month and may be
considered as non-wine drinkers. They may have attended the public tastings as
designated drivers, for business networking purposes or for socialising as part of a
group outing. In 2011, only 64.4% consumed wine at least several times a week while
13.7% consumed wine only once a week. Approximately 5% consumed wine less than
once a week.
Volume consumed
Overall, in 2010 respondents at all tastings reported drinking more wine on a weekend
(M= 5.6, SD=0.61 standard drinks) than on a weekday (M= 2.6, SD= 0.96 standard
drinks). The same trend was apparent in the 2011 survey; however the volume of wine
consumed was generally lower (i.e. weekend (M=3.6, SD= 0.54) and weekday (M= 1.8,
SD=0.33).
Style of wine consumed
Overall, the wine style most often consumed by respondents from both surveys was
red wine followed by white wine then sparkling wine. Rose and fortified wines were
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the least often consumed styles. The same trend was noted from all tastings in each
survey except that respondents at the CSWA most often consumed more white wine
than red. This could be because of the high percentage of females at that event.
Although there is evidence to suggest that females generally consume more white
wine than red wine (Bruwer et al., 2011) similar trends in wine style consumption
were not apparent from other tastings with more female respondents than males,
such as the CWS and NCCWS in 2010 and AIWS in 2011.
Amount spent on wine
The amount spent on wine was closely aligned to the style of wine most often
consumed, thus the most money was spent on red wine while the least amount was
spent on fortified wine (Figure 5.10). The same trend appeared in both years, although
the average amount spent in 2011 was lower. Respondents at CSWA however, spent
the most amount of money on white wine as it was the style most often consumed.
This finding is in line with other research which has found that preference leads to
purchase (Lange et al., 1998, Jaeger et al., 2009).
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Figure 5.10 Average amount spent on different wine styles
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5.4.5 Participation in public tastings
Attendance of public tastings
In 2010, 9% of respondents surveyed had never attended any public tasting event
prior to the 2010 tasting. Most respondents (47%) reported attending one public
tasting each year while 43% attended two or more public tastings each year. Overall,
on average, respondents to the 2010 survey were attending their third public tasting
at the time of the survey (M = 2.7, SD = 0.89). In 2011, approximately 52% of
respondents surveyed reported they were attending the tasting for the first time that
year. This did not imply they had not attended other tastings before. Overall, the
average repeat attendance of non first time respondents to the tastings in 2011,
excluding the tasting at the time of the survey, was 3.7 times (SD = 1.55).
Distance travelled
The distances travelled by respondents to the different tastings indicated the degree
to which the tastings were attended by local or non-local residents (including those
from other cities, interstate and international locations).

There were wide variations in the distances travelled to attend different tastings. On
average across the 10 tastings in 2010, respondents travelled 53.4 ± 80.54km to
attend a tasting. Only about 9% of all respondents travelled more than 150km to
attend a tasting. This indicates that on the whole, the tastings were attended by local
residents and only a small proportion came from other places. However, differences
were apparent at individual tastings. For example over 95% of respondents at NCCWS
travelled on average 10.2 ± 15.31km to attend the tasting, making this event largely a
local event. Alternatively, just over 70% of respondents at CWS travelled on average
276.5 ± 270.19km to attend the event, suggesting a greater percentage of participants
from other places.

In 2011, fewer respondents travelled over 150km to attend any of the tastings (i.e.
about 5% compared to 9% in 2010) overall. The average distance travelled by the
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majority of respondents was similar to 2010 (i.e. 53.3 ± 91.95km). As shown by the
2010 survey, respondents attending CWS tasting travelled the longest distance with
an average distance travelled of 240 ± 146.98km. Respondents attending the LeC
tasting travelled the shortest distance on average (i.e. 11 ± 14.31km). This could be
because most people came to the tasting after work.
Source of information on wine show public tastings – 2010 survey only
Generally, consumers hear about which wine show public tastings to attend through
word of mouth from event organizers or friends. Local newspapers were also common
media for information concerning public tastings. Contrary to expectation, wine
exhibitors were not frequently mentioned as source of information on public tastings
to attend. Also, tourist information centres were not a common source of information
on wine show public tastings. Figure 5.11 shows the most common sources of
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Figure 5.11 Frequently used sources of information by participants at public tastings
Reason for attending wine show public tastings 2010 only
Figure 5.12 shows the most common reasons why people attended the public tastings
in 2010. The most frequent reason why participants attended public wine tastings was
because they had an interest in wine. This seems axiomatic and was not surprising.
Another frequently mentioned reason was to learn about different wines and to
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socialise. Notably, knowing which wines won medals was not a common reason to
attend wine show public tastings for most participants. This appears to distinguish the
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Figure 5.12 Common reasons for attending wine show public tasting - 2010

5.5 Discussion
The results of the two surveys provided an overview of the types of wine consumer
that attend wine show public tastings. Although, compared to other types of survey
methods such as internet based surveys, the overall response rates, 24% and 14% in
2010 and 2011 respectively, may appear low. Considering that this was the first of its
kind at most public tastings, the response rates were deemed satisfactory for the
purpose of this study. The acceptable response rate may have been as a result of
collecting questionnaires at the end of the public tasting rather than using methods
such as response mail back method which might have lead to much lower responses.
In addition, the in situ sampling method of both surveys give confidence that the
responses provide a true characterisation of consumers that attend those tastings as it
was possible to verify the actual presence of respondents at the tastings. It was also
possible to observe respondent behaviour to match the answers provided, further
giving confidence in the responses obtained.
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Generally, participants at wine show public tastings were enthusiastic wine product
users with moderate knowledge of wine. As noted previously, the most suitable
consumers to use in consumer tests are frequent product users who are also not
experts in the product (Moskowitz et al., 2008a, Resurreccion, 1998, McDermott,
1990). This was typically the type of consumers found at the public tastings, indicating
that these consumers were suitable for preference tests. Although some participants
could be regarded as wine experts, in the broad group of wine consumers, most,
particularly those at consumer-focused events, were not.

The overall demographic profile of consumers who attended public tastings was
similar to the profile of the general wine consumer as determined by (Stanford, 1999);
they were mostly between the age groups of 25-64 years and most were high income
earners. Although overall the gender percentages did not match Stanford’s
observations that there were more female than male wine consumers, a slight skew
towards a female dominated tasting at consumer focused tastings was noted. These
further indicate that the consumers who attended public tastings are suitable for
consumer preference tests, particularly those who attended consumer focused
tastings.

In a previous study that compared wine experts with novices, affiliated consumers; i.e.
those involved in the wine industry, were considered to be expert consumers and
those with no industry involvement were considered to be novices (e.g. Blackman and
Saliba, 2009). In the present study, broadly speaking, consumers who attended
consumer focused tastings were less involved in wine and most were non-affiliated
wine consumers. Those consumers were considered non-experts and thus ideally
suited for preference tests. On the other hand, technically focused tastings did attract
more wine industry-affiliated consumers indicating a more expert group at these
tastings, however there were some non-affiliated consumers also present at those
tastings. In regard to mitigating the risk of the influence of experts at technically
focused public tastings, one way would be to use a simple ‘check-all-that-apply’
questionnaire to determine if participants are involved in the wine industry. As this
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study showed, consumers who are involved in the wine industry would tend to have
higher self rated knowledge and experience in drinking wine. These two indices have
been shown to reflect a high expertise in wine (Johnson and Bastian, 2007) and thus
provide a basis for screening out potential test candidates.

Not surprisingly, it was found that most consumers attended wine show public
tastings because of an interest in wine and mostly attended at least one show each
year. This suggested that there is lasting interest amongst consumers to attend public
tasting. Consumer participants can thus be relied upon to provide a continuous source
of information for the wine industry. The results of the follow-up survey in 2011
survey showed that although there were also a high number of new participants at
public tastings events, importantly, they were all similar in terms of their
characterising demographics and wine consumption pattern. That indicates that there
is not much drift in terms of the demographics of consumers at public tastings, not
because the same people attend year after year, but because new participants who
attend each year follow a similar wine consumption pattern and demographic. These
findings further indicate a sound, continuing channel of consumer information
gathering.

Other important reasons given for attending wine show public tastings were to
socialise, to learn about different wines and to know which wines to buy. When
compared to consumers at wine festivals, these reasons may not be very different,
particularly the desire to socialise (Yuan et al., 2005). As described in chapter 4, the
social ambience at wine show public tastings was found to be one of the features that
influenced the type of consumers attracted to public tastings. For this reason, those
wine show public tastings that provide the most social ambience are likely to attract
those participants most suited for consumer preference testing.

The fact that

consumers considered learning about different wines an important reason to attend
public tastings events at wine shows is of significance as it affirms the assertion by
some wine show organisers that public tastings are to educate the wine consumer.
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Contrary to the belief that ‘medals sell wines’ (Parkinson, 1975), the consumers in this
survey did not often give ‘knowing which wines won medal’ as a reason for attending
public tastings. Dodd et al. (2005) suggested that consumers with high self rated or
‘subjective’ knowledge of wine are able to make informed choices during the wine
purchasing process. He considered his subjects moderately knowledgeable about wine
since the lowest percentile rated 4.8 on a 7 point subjective knowledge scale. Because
the average ratings from the current study and that of Dodd et al. were in the same
scale category, it can be deduced that the consumers in the present study had a
moderate level of subjective knowledge of wine (i.e. rating approximately 4.0 in both
surveys). On that basis it was not surprising that ‘to know which wines to buy’ was not
a frequently mentioned reason to attend public tastings; the consumers at public
tastings appear to represent informed wine buyers who base their wine choice on
personal preference of wine and not external cues such as medals.

5.6 Conclusion
The demographic profile of consumers who attend wine show public tastings is now
known. Overall, consumers who attend wine show public tastings are, representative
of the general wine consumer. Although there is some variation in gender and age
demographics between years, the type of consumers participating in public tastings
does not change significantly. Participants at public tastings are generally appropriate
consumers for preference tests as they are mostly non-industry affiliated wine
consumers. More of those consumers participate in consumer focused tastings than in
technically focused tastings which have more consumers who are experts and thus not
the preferred consumers for preference tests. Tests to screen out expert consumers
from technically-focused tastings will be required prior to preference testing at those
events. After an interest in wine, the most frequently mentioned reason for attending
public tastings is to socialise. Thus social ambience is an important feature of public
tastings that are most likely to attract the most appropriate consumers for preference
tests.
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Chapter 6
6.0

Effect of test location and mood on preference scores

6.1 Introduction
Context has been a major point of discussion in sensory evaluation. Researchers are
aware that measurements such as consumer preference cannot be evaluated without
considering the context within which the measurement is made (Lim, 2011).
Simultaneous and temporal contextual factors that can influence consumer
preference and acceptance scores have been reviewed in studies focussing on both
food and non-food products (Rozin and Tuorila, 1993).

The importance of the

contextual effect in consumer preference tests has been determined to be as
important as sensory variations in the product (Hersleth et al., 2003). In that
experiment, Hersleth and colleagues used a robust design method to determine
whether contextual factors exerted as much influence on preference scores as
differences observed in product design. Eight wines were tested under four context
situations; a laboratory with or without food and a reception area with or without
food and it was determined that contextual factors were as important in the size of
their effect as variations in the sensory factors of the product in determining
consumer preference. They further concluded that the hedonic ratings in the
reception area were higher than in the laboratory area and the presence of food in the
reception area led to a higher positive effect on liking scores than those obtained in
the laboratory.

The above findings show the importance of test location as a contextual factor that
influences liking scores. In the literature however, contrasting results have been
reported on the effect of test location on liking scores. For instance some researchers
found significant differences in acceptance scores for products evaluated in different
test locations (Boutrolle et al., 2005). In that experiment, hedonic ratings for a
fermented milk product obtained from a central location test (CLT) and a home use
test (HUT) involved 240 consumers compared on a robustness criterion. They found
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that the HUT method gave significantly higher liking scores than the CLT method,
although the most liked products were the same in both contexts. This suggested that
the order of liking scores did not change although the degree of liking for the products
using either of the two methods did change. Other researchers, on the contrary, have
found no significant differences in acceptance scores for products tested in different
locations. For example, Hersleth et al. (2005) found no difference in consumer
preference scores for 6 sensorially different cheeses when these were tested in a
laboratory, central location and at home. The authors found no statistically significant
difference in the degree of liking scores, or the order of product liking scores for the
cheeses tested in the different locations. The authors suggested that the consistent
results across the three test locations could possibly be due to the lack of a normal
meal context, similar expectation for the products or high familiarity with the
products.

The two examples just described highlight two aspects of consumer liking scores
which are both significant in product development; the absolute liking score of a
product or degree of liking and the relative liking score or order of the liking scores. In
industry, decisions about consumer product liking often rely on the order of product
liking, which gives an indication of preference for the product, rather than on the
degree of liking scores. Consequently, the most preferred product in a test is taken
forward for further development or sent to launch. In some instances, such as setting
quality standards for product monitoring, the degree of product liking scores is more
important and products which are not scored over a predetermined value are
rejected. Depending on the objective of the test therefore, the appropriate method
needs to be selected.

There is growing interest in carrying out consumer tests in normal consumption
locations to provide a true reflection of consumer opinion of products (Meiselman, In
press). The literature in this area is still developing and several reasons have been
proposed for contrasting results obtained when consumer tests are carried out in
different locations. In one study, the authors (Boutrolle et al., 2007) found that when
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different products were tested in similar test locations, contrasting results on overall
liking were obtained. In that study, three different products were evaluated by two
different consumer panels in a central location test (CLT) and a home use test (HUT).
A general observation was that the HUT acceptability scores were higher than the CLT
scores; however statistically significant results were not attained for all the products
tested. The authors suggested that the effect of the usual consumption situation of
the products - either in a social setting or a solitary setting - could explain the
contrasting results observed. They found that products that were usually consumed in
a social setting had contrasting results between HUT and CLT scores while products
that were usually consumed in a solitary situation had similar results for HUT and CLT.

Other reasons cited as influencing liking scores in consumer tests in different test
locations include expectation and familiarity with the products (Hersleth et al., 2005),
the option for consumers to choose products to taste (de Graaf et al., 2005) and the
effect of a normal consumption situation as opposed to a not normal consumption
situation (Hein et al., 2009). Others have argued that specific consumer populations
may exhibit different results for products tested in different test locations (Petit and
Sieffermann, 2007). These contrasting views all highlight the dearth of knowledge with
regards to the factors that influence liking scores depending on the test location.

Wine is often consumed in a social environment. A survey on alcohol beverage
consumption of Australians (Stanford, 1999) identified that outside the home, the two
most frequent places of choice for consumption of wine was “at friends’ or relatives’
homes and restaurants” pointing to the social ambience within which wine is
consumed naturally. Considering the social atmosphere at some wine show public
tastings (c.f. Chapter 4) and the demographics of consumers who attend them
(Chapter 5), public tastings have has been identified in this study as a suitable
location, due to their similarity to other normal consumption locations for wine, to
obtain accurate consumer preference responses.
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Another aspect of test locations that needs to be taken into account is mood. Mood,
an internal subjective state inferred by posture or behaviour (Eckman, 2003) is known
to influence cognitive behaviour, like food choice (Steptoe et al., 1995). This factor has
however not been put forward as an explanatory variable for variations in liking scores
for products tested in different locations. In the case of wine, the effect of alcohol to
modify mood is well known (Freed, 1978) and may further influence assessors’ mood
when consumed in different test locations.

In this chapter, the results of a test taking into account the influence of the mood
induced in consumers in three locations; laboratory, public tasting location and a
social gathering location are presented. Mood is considered as an explanatory variable
to understand the effect of test location on consumer liking scores for wine. To
balance the effect of alcohol on mood, a non-alcoholic beverage, orange juice, which
was considered an appropriate product consumed at a social gathering, was also
evaluated in the same three locations. The results of this study were considered to be
crucial to determine whether or not successful consumer tests could be carried out at
public tasting locations.

6.2 Aim
The aim of this study was to determine the effect of three different test locations (i.e.
laboratory, public tasting and social gathering) on consumer liking scores for wine and
orange juice considering the mood induced in consumers at these locations.

6.3 Materials and Methods
Two experiments were conducted at different times according to the products
evaluated.
Experiment 1: Wine study (conducted in August 2010)
Experiment 2: Orange juice study (conducted in November 2010)
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6.3.1 Assessors
Consumers for both experiments were recruited from the Wagga Wagga city and
Charles Sturt University campus, as described in Section 3.3.2. With the exception of 6
consumers who took part in both experiments, different consumers participated in
each experiment.
Experiment 1: Wine study
A total of 35 white wine consumers (11 males, 24 females) took part in this study.
These consumers had no known allergies and were all over the legal drinking age (18+
years).
Experiment 2: Orange juice study
Twenty-seven consumers (12 males, 15 females) participated in this test. All
consumers were non rejecters of orange juice and had no known allergies.
6.3.2 Products used
Experiment 1: Wine test
Four Chardonnay wines were selected from 11 wines identified by the D-optimal
approach as described in Section 3.4.1.1. The four wines were shown to be statistically
significantly different to each other in a screening test carried out by 25 consumers. A
dummy sample was randomly selected from the two most similar wines of the four.
Table 6.1 Wines used in mood and location experiment
Test sample code

Product details

Dummy sample

Big Shed Chardonnay wine 2008

1

Lake Cooper Estate Chardonnay wine 2009

2

Captain’s Creek Organic Chardonnay wine 2009

3

Wightwick Chardonnay wine 2008

Experiment 2: Orange juice test
Four commercially available oranges juices were selected from a range of 10 different
orange juice brands, bought from the local supermarket (Woolworths, Gurwood
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Street, Wagga Wagga). A screening test of the products confirmed that the selected
products were sensorially different to each other. As with the wine experiment, one
sample was selected as the dummy sample. This sample was described as an ‘average
everyday orange juice’.
Table 6.2 Orange juices used in mood and location experiment
Product number

Product details

Dummy sample

Berri Classic orange juice

1

Original Juice Co. orange juice

2

Golden Circle orange juice

3

Woolworths Homebrand orange juice

6.3.3 Apparatus - scales used
Preference test
Assessors used the traditional 9-point hedonic category scale in a paper version, to
evaluate test samples in all three test locations.
Mood Questionnaire
A variation of the Positive and Negative Affect Schedule – Expanded form (PANAS-X)
(Watson and Clark, 1994) mood questionnaire was used to measure mood or
emotional states. The original questionnaire has 60 items which the authors suggest
takes up to 10 minutes to complete. Given the limited time frame within which the
experiments had to be completed (approximately 1 hour for each experiment), a
shorter version of the questionnaire was desirable. The authors suggest that
“investigators facing more severe time constraints can select and assess only those
scales that are most relevant to their research” (Watson and Clark, 1994). From the
current researcher’s experience at public tastings, laboratory test settings and social
gatherings, the specific factors considered to be relevant to this study were Joviality,
Attentiveness, Shyness and Serenity; 25 terms relevant to these from the different
scales were used to develop the abridged PANAS-X used in this study (Appendix 2)
shows an example of the mood questionnaire used. The factors, Fear and Guilt, were
not considered to be applicable to this study. Some terms pertaining to these two
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factors were however thought to be relevant and were included in the list of terms
assessed. It should be noted that any results do not reflect the full meaning of the
scale as not all items making up these scales were included. Interpretations based on
these two constructs are made with caution.
6.3.4 Test location set up
Both the wine and orange juice experiments were carried out at the Wine and
Industry Training Centre at Charles Sturt University. The location set up for both
experiments was identical. The three test locations used were all situated in the same
building.
Laboratory location
A sensory tasting laboratory, built to ISO certification, with 10 individually partitioned
booths used. Each booth was fitted with a switch for assessors to use to call for
samples and assistance when required. The sample preparation at this location was in
a separate area and off limit to assessors. A meeting room next to the laboratory was
arranged in a “classroom style” and served as the waiting room for assessors. This set
up was designed to allow minimal interaction between individual assessors and
between assessors and the research team.
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Figure 6.1 Classroom style waiting room used as part of laboratory location for mood
and location study
Public tasting location
A large meeting room was transformed into a public tasting location. Five display
tables and approximately 10 chairs were arranged along the walls in the meeting
room similar to what might be observed at an actual public tasting. As is the practice
at most wine show public tastings, food was served and arranged on one of the
display tables. To reduce the confounding effect of food on liking scores, water,
cheddar cheese cubes and plain white bread only were served. These foods are also
considered effective palate cleansers in general (Lucak and Delwiche, 2009) and can
be effective for wine. Spittoons and spit buckets to discard any unwanted samples
were provided. Additional drinks (wine or orange juice), were included with the 4 test
samples and arranged arbitrarily on the tables to recreate an effect similar to an
actual public tasting. Packaging effect in both experiments was controlled for by
replacing original product labels with ones prepared for the simulated public tasting.
Further to this, the orange juice samples were emptied into plain carafes to reduce
bias. This precaution was not required for the wine as wine bottles all looked similar
when the original labels were removed. In keeping with public tasting protocols, the
new labels bore only the class, entry number and 3-digit blinding code where
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appropriate. An entry list of all samples on display was also created. The entry list
provided information about the samples on display and the definition of the classes to
which they belonged. In keeping with sensory protocols, the brand of test samples
labelled with 3-digit codes was not disclosed on the entry list provided.

Figure 6.2 Consumers at simulated public tasting in the orange juice experiment
Social gathering
A large conference room was transformed into a party-like social gathering location. A
couch, 5 bean bags, chairs, decorations and balloons were arranged in a casual
manner to create a relaxed atmosphere. Popular music was played in the background
and indoor games like table football (soccer), poker and chess were provided to
further enhance the social ambience. Food such as chips (crisps), peanuts, cheese,
dips and plain crackers were served on one table. The effect of food on increasing
liking scores has been implied in previous research (Hersleth et al., 2003) and was
taken into consideration when deciding to provide an actual social gathering
environment. Apart from water to allow rinsing in between tastings and the test
samples that were served, no other drinks were served at this location. The test
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samples were served from a drinks bar connected to the tasting location through a
hatch (Figure 6.3). The samples were kept out of view of participants at this location.

Figure 6.3 Consumers at social gathering location in orange juice experiment

6.4 Experimental procedures
6.4.1 Assessor groupings
On arrival at the foyer of the building, where both experiments occurred, consumers
read and signed informed consent forms as required by the Human Ethics Committee.
Experiment 1: Wine experiment
Assessors were assigned to 1 of 6 groups (Groups A – F) with a unique participant
number and rotated across test locations in the order shown in Table 6.3 below.
Table 6.3 Rotation order of consumers across test locations for wine experiment
Test Group (number of

Test session order

participants)

1

2

3

A (n=6)

WS

SG

LAB

B (n=5)

WS

LAB

SG

C (n=5)

SG

LAB

WS

D (n=5)

SG

WS

LAB
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E (n=7)

LAB

WS

SG

F (n=8)

LAB

SG

WS

WS-Wine show (public tasting); SG- Social gathering (party); LAB- Laboratory

Experiment 2: Orange juice experiment
Assessors were assigned to 1 of 3 groups (Groups A – C) with a unique participant
number and rotated across test locations in the order shown in Table 6.4 below.
Table 6.4 Rotation order of consumers across test locations for orange juice
experiment
Test Group(number of

Test session order

participants)

1

2

3

A (n=9)

JS

SG

LAB

B (n=9)

LAB

SG

JS

C (n=9)

SG

LAB

JS

JS- Juice show (public tasting); SG- social gathering (party); LAB- Laboratory

6.4.2 Sample preparation
Experiment 1: Wine experiment
Samples were removed from overnight storage at 12oC, approximately 1 hour prior to
serving. About 15ml of each wine sample was served at approximately 16oC±2oC at the
different locations. To reduce variations in temperature of test samples in the
different locations, samples were not refrigerated between test sessions.
Experiment 2: Orange juice experiment
Samples were removed from overnight storage at 12oC, approximately 1 hour prior to
serving. About 30ml of each orange juice sample was served at approximately
16oC±2oC at the different locations. To reduce variations in temperature of test
samples in the different locations, samples were not refrigerated between test
sessions.

130

6.4.3 Sample serving
At each test location, except at the public tasting where consumer assessors poured
their own wines, samples were served in monadic sequential order using a preassigned William’s design order to balance out the order effect of serving samples. A
dummy sample was included in the sample set at each location for two reasons. First
it would help consumers to ‘warm up’ to the task as most participants were attending
their first consumer tasting at a central location. Secondly, it would reduce the first
order effect if the balanced order of the William’s design was not fully achieved due to
last minute assessor dropout. This precaution was necessary as experience from pilot
trials for this experiment showed that assessor dropout rate at the last minute, in
spite of incentives being provided, was significant.
6.4.4 Test procedure at each location
At each test location for both experiments (wine and orange juice), respondents
completed the mood questionnaire at the beginning of each tasting session as a
measure of the mood induced by the test location on consumers, before proceeding
to evaluate samples using the 9-point hedonic scale. All assessments were paper
based. The mood questionnaire was not completed after the tasting as the researcher
felt that this would be a measure of both product and location effect on consumers,
which was not the aim of the study
Laboratory
Tests were completed in individually partitioned booths. Water and water biscuits
were provided as palate cleansers and a mandatory 1 minute break between samples
was enforced. Once all samples had been evaluated, consumers completed a
demographic questionnaire in the classroom style waiting room.
Public tasting
To ensure a balanced design in this location, individualised tasting sheets which
consisted of 4 labelled 9-point hedonic scale test questions, pre-ordered according to
the William’s design order for the 4 test samples were used. In keeping with
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procedures at actual public tasting events, consumers used the same tasting glass for
all evaluations, but were instructed to rinse the glass with water in between tastings.
Assessors served their own samples to no more than the level indicated on the glass –
15ml in the wine experiment and 30ml in the orange juice experiment. Tasting of
other samples on display was allowed after all test samples had been evaluated. The
dummy sample had three different codes so assessors did not realise they tasted the
same sample first.
Social gathering
Test questionnaires in this location were referred to as ‘drinks vouchers’ to improve
the social ambience. On completing evaluation of the first sample, the ‘drinks voucher’
was returned to the ‘bar’ together with the used glass for the next sample. Each
sample came with a ‘drinks voucher’. The process was repeated until all samples were
assessed. Similar to the laboratory location, each sample was served in a different
glass. Consumers were encouraged to interact with each other to enhance the social
atmosphere. To ensure that the William’s design order was followed, attendants at
the drinks bar, kept a copy of the design order and served each assessor according to
their assigned order according to individual participant number. To minimize external
influence on liking scores from other participants, randomised blinding codes were
used for all samples and no two samples had the same blinding code.

6.5 Statistical analyses
All analyses were carried out using XL-STAT (Addinsoft, 40 rue Damremont, 75018
Paris, France). Assessors with missing data were removed from all analysis.
6.5.1 Preference test
In both experiments, two way analysis of variance (ANOVA) was used to test the
differences between products at each test location. Fisher’s LSD multiple comparison
test was used to understand the source of differences observed. The dummy sample
was included with all analyses.
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6.5.2 Mood test
Individual assessor’s mood score for each construct was obtained by adding up the
scores for terms for each scale. Assessor group mean mood scores were obtained for
each construct by averaging individual mood scores for the construct. Mood
constructs which did not include all the terms for a particular scale (Fear and Guilt),
were treated in a similar way. Interpretations of the effects of these constructs are
made with caution as not all terms were included.

To examine the relationship between mood and preference across the test locations,
Pearson’s correlation was carried out on the individual assessors’ mood scores and
their overall liking scores for the products across the test locations.

6.6 Results
6.6.1 Product differences across locations
Experiment 1: Wine experiment
Figure 6.4 shows the overall mean liking scores for the 4 wine samples tasted in each
location. Two-way ANOVA (assessor-product) showed statistically significant product
differences at each location (Table 6.5). Based on Fisher’s LSD post hoc analysis of the
means, it was observed that product 2 was consistently liked more than product 3 in
all the locations. First-position bias was not evident as the dummy sample was not
consistently scored higer than the other samples in any of the three test locations.
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Mean overall liking scores
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Error bars are standard error of the mean. Different letters mean different ratings based on Fisher’s LSD
post hoc analysis of means.

Figure 6.4 Overall mean liking scores for wines rated on 9-point hedonic scale at
different test locations.
Table 6.5 Two-way ANOVA results showing product differences at each location for
wine experiment
Location

Source
Model
Error
Laboratory
Corrected Total
Assessor
Product
Model
Error
Public tasting Corrected Total
Assessor
Product
Model
Error
Social gathering Corrected Total
Assessor
Product
+

DF
29
74
103
26+
3
29
74
103
26+
3
29
74
103
26+
3

SS
188.798
224.192
412.990
138.824
49.974
154.839
199.315
354.154
127.737
27.102
176.870
163.120
339.990
134.324
42.547

MS
6.510
3.030

F
2.149

Pr > F
0.004

5.339
16.658
5.339
2.693

1.762
5.498
1.982

0.031
0.002
0.010

4.913
9.034
6.099
2.204

1.824
3.354
2.767

0.024
0.023
0.000

5.166
14.182

2.344
6.434

0.002
0.001

N=27, assessors with missing data were removed for statistical computations

To further understand how products differed across the three test locations, two way
ANOVA (product-location) with interaction was carried out. The results presented in
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Table 6.6 showed statistically significant product differences but no statistically
significant location or product-by-location interaction effects.
Table 6.6 Two-way ANOVA results for wine experiment showing product-location
interaction effect
Source
Model
Error
Corrected Total
Product
Location
Product*Location

DF
11
300
311
3
2
6

SS
113.987
997.231
1111.218
98.603
4.083
11.301

MS
10.362
3.324

F
3.117

Pr > F
0.001

32.868
2.042
1.884

9.888
0.614
0.567

< 0.0001
0.542
0.757

Experiment 2: Orange juice experiment
Figure 6.5 shows the overall mean liking scores for the 4 orange juice samples tasted
in each location. Two-way ANOVA (assessor-product) showed statistically signficant
product differences at each location (Table 6.7). Based on Fisher’s LSD post hoc
analysis of the means, it was observed that product 3 was the least liked sample in all
three locations. In the social gathering location, product 2 was also significantly less
liked than the dummy sample and product 1, but liked more than product 3. Although
not statistically significant, a trend suggesting first order bias was evident at each
location, as the dummy sample was scored slightly higher than the other products in
all three locations.
9.0
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Error bars are standard error of the mean. Different letters mean different ratings based on Fisher’s LSD
post hoc analysis of means.

Figure 6.5 Mean overall liking scores for orange juice across different test locations

136

Table 6.7 Two-way ANOVA results showing product differences at each location for
the orange juice experiment
Location

Source
Model
Error
Laboratory
Corrected Total
Assessor
Product number
Model
Error
Public tasting Corrected Total
Assessor
Product number
Model
Error
Social gathering Corrected Total
Assessor
Product number

DF
28
75
103
25
3
28
75
103
25
3
28
75
103
25
3

SS
195.657
131.392
327.049
150.794
44.863
248.261
111.129
359.390
227.771
20.490
222.192
111.808
334.000
151.500
70.692

MS
6.988
1.752

F
3.989

Pr > F
< 0.0001

6.032
14.954
8.866
1.482

3.443
8.536
5.984

< 0.0001
< 0.0001
< 0.0001

9.111
6.830
7.935
1.491

6.149
4.610
5.323

< 0.0001
0.005
< 0.0001

6.060
23.564

4.065
15.807

< 0.0001
< 0.0001

Similar to the wine experiment, two way ANOVA (product-location) with interaction
was carried out to further understand how products differed across the three test
locations. The results presented in Table 6.8 showed statistically significant product
differences but no statistically significant location or product-by-location interaction
effects.
Table 6.8 Two-way ANOVA results for orange juice experiment showing product
location interaction effect
Source
Model
Error
Corrected Total
Product
Location
Product*Location

DF
11
300
311
3
2
6

SS
140.191
884.548
1024.739
122.542
4.137
13.512

MS
12.745
2.948

F
4.322

Pr > F
< 0.0001

40.847
2.069
2.252

13.854
0.702
0.764

< 0.0001
0.497
0.599

6.6.2 Mood across test locations
Experiment 1: Wine experiment
The group mean mood profiles for assessors at the different test locations for the
wine experiment are shown in Figure 6.6. The ANOVA results in Table 6.9 shows the
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mood constructs Joviality, Serenity and Fear changed significantly across the test
locations.
Mean mood scores

30.0
25.0
20.0
15.0
10.0
5.0
0.0

Mood
Laboratory

Public tasting

Social gathering

Figure 6.6 Consumer group mean mood profiles in different test locations for wine
experiment
Table 6.9 ANOVA results for mood scales showing location effect for wine experiment
ANOVA
Location
Effect

F-ratio

Atten
tiveness
0.871

Fear
4.377

Guilt
2.465

Hostility
1.817

Joviality
7.323

Serenity
8.209

Shyness
0.909

Active
0.743

P-value

0.425

0.018

0.095+

0.173

0.002

0.001

0.410

0.481

Statistic

+

Numbers in bold are significant at 95% confidence limit. Significant at 90% confidence limit

As expected, the mood factors which seemed to be relevant to consumers’ moods in
the three test locations were Joviality, Attentiveness and Serenity, depicted by their
slightly higher group mean scores (Figure 6.6). At all locations, Joviality was scored the
highest. This factor included the following individual terms: cheerful, delighted, happy,
joyful, excited, lively, enthusiastic and energetic. It should be noted that Fear and Guilt
were not anticipated to be relevant to this study, however two of the terms relating to
Fear; nervous and jittery, and two terms relating to Guilt; guilty and ashamed, were
thought to be relevant to this study and were included in the list of terms. The
interpretation of these scales should be made with care as they refer only to the terms
included.
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Fisher’s LSD multiple comparision test showed where the differences were observed
for the scales. They showed significant difference at 95% confidence limit. The results
are reported in Table 6.10.
Table 6.10 Multiple comparisons of mean mood scores that showed significant
differences across location for wine experiment
Mood
Fear
Joviality
Serenity

Laboratory (SEM)
3.3 A (0.31)
21.6 B (1.33)
9.4 B (0.43)

Public tasting (SEM)
3.0 AB (0.25)
23.0 B (1.13)
10.3 A (0.32)

Social gathering (SEM)
2.5 B (0.219)
24.6 A (1.00)
10.8 A (0.35)

SEM= Standard Error of the mean. Means with the same letters are not different from each other. Means with the
different letters differ from each other at 95% confidence limit based on Fisher’s LSD post hoc analysis.

In the wine study consumers were more Fearful (i.e. nervous and jittery) at the
laboratory location than at the social gathering location. The mood in the public
tasting location however did not differ from the laboratory or social gathering
locations on this scale. A higher group mean score for Joviality was noted at the social
gathering location than at the laboratory or public tasting locations. The laboratory
location induced the lowest Serenity in consumers compared to the two other
locations.
Experiment 2: Orange juice Experiment
In the orange juice experiment, although a similar trend to the wine experiment was
noted for the profile of assessors’ mean mood scores (Figure 6.7), no statistically
significant differences in mood across location was observed (Table 6.11).
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Figure 6.7 Consumer group mean mood profiles in different locations for orange juice
experiment
Table 6.11 ANOVA results for mood scales showing location effect for orange juice
experiment
ANOVA

Statistic

Location F-ratio
Effect
P-value

Attentiveness
1.985
0.148

Fear

Guilt

Hostility

Joviality

Serenity

Shyness

Active

0.697
0.503

0.209
0.812

0.133
0.876

1.196
0.311

1.901
0.160

0.733
0.485

0.089
0.915

6.6.3 Effect of mood on preference score across locations
Experiment 1: Wine study
Pearson correlation between individual mood scores and liking scores is summarised
in Table 6.12.
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Table 6.12 Pearson’s correlation matrix for mean liking scores and moods across test
locations for wine experiment
Variables
A
F
G
H
J
S
SH
Ac
OL - All
OL - P2
OL - P3

A
1
0.09
0.08
-0.24
0.34
0.47
0.09
0.52
0.21
0.16
0.11

F
0.09
1
0.22
0.25
-0.01
-0.25
0.36
0.05
-0.10
-0.13
-0.06

G
0.08
0.22
1
0.28
-0.20
-0.32
0.28
-0.24
-0.17
-0.09
-0.02

H
-0.24
0.25
0.28
1
-0.24
-0.40
0.33
-0.21
-0.10
-0.21
0.04

J
0.34
-0.01
-0.20
-0.24
1
0.43
-0.22
0.71
0.40
0.31
0.19

S
0.47
-0.25
-0.32
-0.40
0.43
1
-0.16
0.50
0.38
0.33
0.12

SH
0.09
0.36
0.28
0.33
-0.22
-0.16
1
-0.11
-0.05
-0.06
0.02

Ac
0.52
0.05
-0.24
-0.21
0.71
0.50
-0.11
1
0.34
0.29
0.18

OL - All
0.21
-0.10
-0.17
-0.10
0.40
0.38
-0.05
0.34
1
0.46
0.68

OL - P2
0.16
-0.13
-0.09
-0.21
0.31
0.33
-0.06
0.29
0.46
1
-0.13

OL - P3
0.11
-0.06
-0.02
0.04
0.19
0.12
0.02
0.18
0.68
-0.13
1

A=Attentiveness, F=Fear, G=Guilt, H=Hostility, J=Joviality, S=Serenity, SH=Shyness, Ac=Active. OL= overall liking,
All=mean liking scores for all products across location. P2= product 2 (most liked product). P3=product 3 (least liked
product).Values in bold are different from 0 with a significance level α=0.05.

In the wine study, it was noted that mood changed in the different test locations for
the factors Joviality and Serenity (J and S respectively). From the correlations, these
two constructs also seemed to influence the preference scores of consumers. There
was a positive correlation between overall liking for the average of all test products
and Joviality and Serenity. It was useful to note that Joviality and Serenity were
positively correlated in this experiment (r = 0.43). It was also observed that the most
liked product, P2 showed a similar trend, being positively correlated to Joviality and
Serenity whereas the least liked product, P3, did not show this effect. The results
could suggest that a serene test environment improved assessors’ jovial mood leading
to a greater appreciation of the liked products. However assessors were not swayed to
like the less liked product any more by the jovial and serene environment. It should
be noted that although the correlations were significant, the values were low.
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Table 6.13 Pearson’s correlation matrix for mean liking scores and moods across test
locations for wine experiment
Variables A

F

G

H

J

S

SH

Ac

OL-All OL-DS OL-P3

A
F
G
H
J
S
SH
Ac

1
-0.25
-0.23
-0.15
0.49
0.62
-0.05
0.61

-0.25
1
0.16
0.21
0.03
-0.17
0.40
-0.13

-0.23
0.16
1
0.09
-0.41
-0.33
0.15
-0.14

-0.15
0.21
0.09
1
-0.44
-0.22
0.11
-0.33

0.49
0.03
-0.41
-0.44
1
0.41
0.03
0.72

0.62
-0.17
-0.33
-0.22
0.41
1
-0.15
0.35

-0.05
0.40
0.15
0.11
0.03
-0.15
1
0.09

0.61
-0.13
-0.14
-0.33
0.72
0.35
0.09
1

-0.36
0.00
0.05
-0.12
-0.05
-0.32
-0.02
-0.14

-0.40
0.03
0.03
-0.04
-0.08
-0.34
-0.05
-0.26

-0.22
0.05
-0.07
-0.15
0.16
-0.20
-0.02
0.05

OL-All
OL-DS

-0.36
-0.40

0.00
0.03

0.05
0.03

-0.12
-0.04

-0.05
-0.08

-0.32
-0.34

-0.02
-0.05

-0.14
-0.26

1
0.82

0.82
1

0.78
0.47

OL-P3

-0.22

0.05

-0.07

-0.15

0.16

-0.20

-0.02

0.05

0.78

0.47

1

A=Attentiveness, F=Fear, G=Guilt, H=Hostility, J=Joviality, S=Serenity, SH=Shyness, Ac=Active. OL= overall liking,
All=mean liking scores for all products across location. DS=Dummy sample (most liked product). P3=product 3 (least
liked product).Values in bold are different from 0 with a significance level α=0.05.

In the orange juice test, the dummy sample was amongst the highest liking rating
scores across the three test locations, while product 3 was consistently rated lowest
across the test locations. An effect similar to the wine study is noted for these
products which were liked differently. The more liked product was correlated with the
factors Serenity and Attentiveness but not the less liked product. In this study, a
negative correlation between the mood factors and the liking scores was reported.
This could suggest that a serene atmosphere made assessors more attentive to the
task at hand, thus making them more critical in their assessments. This affects only the
samples which were liked but not the less liked sample. From these results, it seemed
that mood did not affect the liking scores of products which were not highly rated for
liking, but affected products that were highly rated for liking.

6.7 Discussion
The results of this study showed that overall consumers were able to significantly
discriminate between their most liked and least liked products for both wine and
orange juice, and that these differences remained consistent across the three test
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locations. This implies that the different locations did not influence the order of
product preferences; the most liked and least liked products were the same regardless
of the location.

Two main effects on liking scores can be determined when considering the effect of
liking across locations; the ‘rank’ order of product liking scores and the absolute value
of product liking scores.

When the absolute liking scores were taken into account, it was noted that for the
most liked product in both the wine and orange juice tests, liking scores were higher in
the social gathering location than in the laboratory location although this did not show
statistical significance. It is possible that the small sample size of consumers used in
the two experiments lead to the lack of statistical significance observed for the slight
differences noted. Section 10.2 details the significance of this limitation.

These two observations were similar to what other researchers have found. In one
study the researchers found that home use tests gave higher preference scores than
central location tests but found that preference order was inconsistent between the
two locations depending on the type of product used (Boutrolle et al., 2005). In the
current study however, consistent preference orders for both wine and orange juice
were found, although significantly higher scores between test locations were not
observed. The conclusion drawn from this comparison is that the HUT had a social
atmosphere comparable to the social gathering location in the current study and the
CLT was similar to a laboratory test environment as described in this study.

With regards to the effect of mood on preference scores, the current study showed
that joviality and serenity were positively correlated with the most liked products in
the wine test. Thus the more jovial and serene the test environment, the higher the
liking scores for wine products that were liked. This finding was similar to that found in
the literature that a social environment influenced preference scores (Hersleth et al.,
2003). The researchers in that experiment also used wine. In another study by the
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same researchers where cheese was used, no such effect by social environment on
liking scores was found (Hersleth et al., 2005).

This second finding from the

researchers is similar to the results from our current study with orange juice. In the
orange juice test, joviality was not correlated with liking scores, while serenity
produced an opposite effect on liking scores than it had in the wine test; wines were
scored more negatively due to high attentiveness. The results from our two separate
studies confirm that the effect of social environment on liking scores may be product
specific. In the case of wine, it is possible that there is also an interaction between the
test environment and the alcohol content of the wine, producing higher liking scores.
The effect of alcohol intoxication on emotional state and behaviour is well
understood. In one study, it was observed that social drinkers who received alcohol in
an experiment showed significantly less negative emotions compared to those
subjects who did not receive alcohol (Sayette et al., 1992). It is thus possible that the
alcohol in the wine made respondents less negative about the products in the wine
experiment compared to the orange juice experiment. This may also explain why
there was a significant mood change across locations in the wine experiment but not
in the orange juice experiment. In the wine experiment, the alcohol present in the
wine may have induced mood changes concurrently with the change in mood at the
different locations.

Considering the liking scores of products rated at the laboratory and public tasting
locations, in both experiments, there was a trend which suggested the most liked
product was scored lower at the public tasting than at the laboratory; while the least
liked product was scored higher at the public tasting location than at the laboratory.
This phenomenon may be described as a compression effect of the liking scores based
on the test location.

Although these observations were statistically not significant, it is worth mentioning as
it is possible that expectation of the products in their normal consumption location
may be influencing these results. Expectation has been suggested as a reason for
differences observed in liking scores across different locations (Hersleth et al., 2005).
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In this study, a possible explanation for this expectation is that products exhibited at a
public tasting will be of a certain high quality. Assessors are thus reluctant to score
products they don’t like too low at a wine/juice show to avoid being considered not
knowledgeable about the product should they be overly critical. In the laboratory
location however, the absence of external influences allows assessors to be more
critical. On the other hand, an explanation for the products scored lower at the public
tasting compared to the laboratory location may be due to lower expectation of
products served in the laboratory, thus expectation is exceeded when the products
tend to be liked, leading to higher scores compared to products at a public tasting. The
influence of expectation and its effect on sensory perception has been discussed
extensively in the literature (Deliza and MacFie, 1996, Rozin and Tuorila, 1993).

6.8 Conclusion
The results of this study show that consumer liking for products is robust and the
order of product liking does not change significantly across different test locations
although slight fluctuations in the magnitude of liking scores may occur. These
fluctuations are however very small and do not affect the preference order of
products. Some mood effects such as joviality and serenity may influence preference
scores for wine products but not orange juice. Although this study did not show
statistically significant changes across the different test locations, it is important to
keep in mind when testing wine products in a social environment that the scores may
be slightly higher than those obtained in a laboratory setting. In consumer sensory
testing however, often the order of product preference is more important than the
absolute value of liking scores, thus the results of this study confirm that wine show
public tastings can be used as a suitable location for consumer tests without loss of
vital information on order of product preference. Based on these results, it was
deemed appropriate to proceed to develop a method for the wine show public tasting
events to collect consumer preference responses. The following chapters outline how
this was carried out and the types of validation tests used in the method
development.
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Chapter 7
7.0

Developing a validated new method to collect consumer

preference responses at wine show public tastings: Relative preference
mapping (RPM)
7.1 Introduction
Wine show public tasting events have been identified as an opportune platform from
which consumer preference information can be collected. It was determined in an
earlier study (Chapter 5 of this thesis) that the people who attended public tasting
events were suitable representatives of the Australian wine drinking population and
therefore could be used as test participants for consumer preference tests. The main
purpose for these consumers attending public tasting events however was to socialise
as well as to learn about different wines. These reasons are important considerations
to take into account in the design of a suitable test protocol for this environment.

In sensory and consumer research, there are a number of methods available for
carrying out consumer preference tests. Hein et al. (2008) compared five common
acceptance and preference tests and found that they all yielded similar results with a
few methods showing superiority over others for some indices. Often these tests are
used under standard testing conditions where the researcher is able to control
external variables to obtain optimal results. However, researchers now consider that
consumer preference information obtained in a normal consumption setting is more
reflective of the product’s actual acceptance by consumers (Meiselman, In press).
Although examples from the literature suggest that researchers are also aware of the
potential effect of the social environment on preference scores (King et al., 2004), this
is often not taken into account when designing test methods.

Considering the social ambience of wine show public tasting events it was determined
that using a standard consumer test protocol such as a central location test method
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could fail to take into account the social ambience of a test location, thus losing the
‘normality’ of the setting. It was important therefore to find a test method or develop
a test protocol that could fit into this socially-appropriate venue for consumer
preference tests.

Along with these considerations, the test method has to be reliable and be able to
provide valid results (Meilgaard et al., 2006). Validity and reliability are discussed in
detail in chapter 9. In this chapter, although aspects of the validity and reliability of
the new method may be evident, we concentrate on the developmental phase of the
new test method and the actionability of the data obtained, including factors such as
consumer understanding of the method, the ease of use of the method and
interpretation made from the results obtained.

7.2 Concept for the new method – perceptual mapping approach
The preference data collected from public tasting events is eventually to be used in
preference mapping analyses to understand directions of consumer preference and in
particular, to identify innovative new wine styles at public tastings.

The concept for the new method was based on projective mapping (Risvik et al., 1994)
and Napping®(Pagès, 2005), where individual assessor preferences for selected
products are collected directly onto a two dimensional perceptual map. Statistical
tools such as Generalised Procrustes Analysis (GPA) or Multiple Factor Analysis (MFA)
will then be used to create a consensus map of consumers’ preferences for the
products. It was anticipated that evaluating products in this way would have the
potential to be like a game in the appropriate setting as was reported by Risvik et al.
(1994) during the development of the projective mapping method. One point of
difference between Napping® and the proposed new method is that the axes of the
new method will be defined by the researcher rather than allowing consumers to
‘choose’ their own attributes to differentiate between products on the map. Another
point of difference from Napping® is the idea of relative scoring. It is well known that
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people are generally better at making relative judgements than making absolute
judgements (Graham, 1965), so the proposed new method will allow assessors to rate
their liking for selected products against a reference sample, thus making the task
cognitively easier. Other researchers have used relative preference methods and
found that the results were not vastly different to traditional preference scoring scales
such as the 9-point hedonic scale (Bergara-Almeida et al., 2002). Since preference or
liking is the main point of interest for the current study, ‘liking’ relative to a reference
sample was chosen as one of the attributes to use on the labelled axis of the map
scale.

To determine the attribute to use on the second axis of the proposed map scale, the
fact that the data will be used in preference mapping to determine innovative
products was considered. Although traditional preference mapping techniques can be
useful for identifying innovative new product ideas, to get this benefit, both consumer
and descriptive data are required to interpret preference dimensions in either the
external preference mapping method or the extended internal preference mapping
method (McEwan et al., 1998), making classic preference mapping both expensive and
time consuming. Clearly, a method which can quickly identify areas of product
innovation as well as provide useful information for product development and
marketing at minimal cost is desirable, particularly within the wine show public tasting
setting where innovative new wine styles may be overlooked by expert judges during
the competition phase of the show. The purpose of the new method was to be able to
highlight innovative products within a product set quickly in a two dimensional map by
including a difference from reference axis as the second attribute for evaluation by
consumers. The rationale was that by selecting an archetypal wine which met expert
judges’ opinion as a gold standard wine as the reference, any products which loaded
on the consensus map as both different from the reference sample, and liked by most
consumers would be identified as innovative products. Within a wine show setting,
this would be a quick way to indentify innovative products. In addition to this, the map
scale can be used as a prototyping and benchmarking tool to identify wines that are
different from a known reference and liked by consumers. Such products can be
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considered as potentially competitive allowing winemakers to reposition their
products accordingly using other product development tools including descriptive
analyses to understand sensory differences.

In sensory evaluation, the idea of combining a liking and difference question in the
same test for consumers has been contra-indicated, based on an experiment carried
out in the 1950s. This study showed that when naive consumers were first asked to
identify the different sample in a triangle test and then to choose their preferred
sample, they invariably chose as their preferred sample the sample that was selected
as the different sample (Schutz, 1954). With this in mind the, design of the new
method aims to reduce any potential confounding bias by taking the following
approach. Consumers will be asked to rate both degree of liking and degree of overall
difference from a reference simultaneously rather than to make a choice based
judgement first as described in Schultz’s experiment.

In this way, rather than

complete one task followed by the other, consumers can tackle the task in the way
they prefer. Furthermore, it has been determined that similarity (or difference) and
preference judgements are based on different attribute contents (Derbaix and
Sjoberg, 1994) implying that consumers can make a separate judgement about the
two attributes quite effectively. Finally, because assessments will be relative to a
reference sample, all test samples will be compared to the same reference thus
reducing the potential bias of picking the ‘different’ sample as the preferred sample.
In spite of the advantages of the relative nature of the task, it may also lead to sensory
fatigue as assessors may need to constantly refresh their palate with the reference
sample before making a judgement on each test sample. To reduce this limitation, the
number of samples served to assessors will need to be kept at a minimum.

One advantage of considering a perceptual map approach to evaluate products at
public tastings is its potential to be like a fun game, so it will not detract from the
social ambience of the location and will allow a quick visualisation of products with
innovative potential by consumers. In addition, the two dimensional process only
needs participants to concentrate on the task for a short period so participants will
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stay engaged. A possible drawback of this method however is the potential to be
considered too complicated by consumers at public tastings, resulting in a reduction of
the number of participants willing to take part in the test. To determine this, a
measure of how complicated people perceived this method to be, had to be
evaluated.

7.3 Aims and objective
The objective of this study was to develop a test method that allowed products to be
differentiated easily on a two dimensional map by highlighting an innovative area
containing products that are different from a known reference and simultaneously
liked by consumers. Accordingly the aims were:
1. To test the concept of using a two dimensional labelled map with consumers to
identify an innovative product
2. To determine the level of difficulty in using a map scale and to improve the ease of
use of the new map scale method by consumers
3. To test reliability and aspects of validity of the new method

7.4 Methodology
This study was divided into three experiments as follows:
Experiment 1: Concept test of the new method
Experiment 2: Comparing RPM method to 9-point hedonic scale test
Experiment 3: Optimisation of the map scale
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7.4.1 Experiment 1: Concept test of the new method
Aim
To determine whether consumers understood the test concept and whether usable
data could be obtained based on instructions provided by the researcher.
Method
Assessors
A total of 30 (15 males 15 females) non wine rejecters were recruited for this
experiment. Section 3.3.2 outlines how assessors were recruited for laboratory tests
at NWGIC.
Products
A total of 6 different Chardonnay wines were used; 5 were picked from a range of 11
wines that had been judged by experts at a wine show (c.f. Section 3.4.1; Table 3.2).
The sixth wine had not been previously judged by experts but was included for
comparison. Table 7.1 lists the wines used in this study, the wine selected as reference
was also the control reference sample.
Table 7.1 Wines used for concept development experiment
Product
number
1
2
3
4
5
6
7

Sample details

Product detail

Awarded medal*

Reference
Control reference (CR)
P1
P2
P3
P4
P5

Lake cooper house
Lake cooper house
Gali Estate
Big Shed 06
Captain's Creek
Wightwick
Deep River 2007

Gold
Gold (same wine as reference)
Silver
No medal
No medal
Bronze
Not judged

*Awards were based on expert judging done at 2009 Daylesford Wine Show

Apparatus – scales used
An A4 sheet version of the original cross map scale (Figure 7.1) was used to evaluate
the test samples.
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Point A, represents a product A, which was liked slightly more and considered moderately similar to the
reference sample R. Product B was disliked moderately and considered moderately different to the
reference R.

Figure 7.1 An example of how to use the original version of the cross map scale
Experimental procedure
All assessments were carried out in individually partitioned booths, under normal
white light, at the sensory laboratory in the Wine and Industry Training Centre
(Building 412). On arrival at the booths assessors were each given the same reference
sample labelled R to taste and become familiar with. Assessors were allowed to keep
the reference sample in the booth throughout the tasting. Each of the remaining 6
test samples was served to assessors in a monadic sequential order according to a
balanced design; William’s design method in Compusense®five Release 5.0
(Compusense Inc., Guelph, Ontario, Canada), to reduce serving order bias. Assessors
were not aware that the reference sample was repeated in the sample set. All samples
were served at 16oC±2oC. To evaluate the products using the new map scale, assessors
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were instructed to place a cross on any point of the map to indicate how much they
liked the test sample relative to the reference sample and simultaneously how
different they considered the test sample to be from the reference sample. Assessors
were asked to place the corresponding 3-digit codes assigned to each test sample next
to the mark made on their evaluation sheet. Based on the evaluation procedure, the
term Relative Preference Mapping (RPM) was coined to describe the method used to
evaluate products on the map scale.

On completion of the taste test, assessors completed an evaluation of the test method
on a computer screen using a 5-item questionnaire evaluated on a 5-point ‘agreedisagree’ scale (See Appendix 4A).
Data analyses
The two scales of the map were analysed separately as independent variables. The
axes of the scales were 16.4cm long on the Y-axis with intervals of 0.1cm at each point
and 16.8cm on the X-axis with units of 0.1cm. The data points were derived by
measuring each mark made by assessors from one end of each axis. On the X-axis the
positive end was taken as the starting point, thus lower values on the X-axis implied
the product was perceived as very similar to the reference sample and higher values
imply the product was considered very different to the reference sample. On the Yaxis, lower values implied the product was disliked extremely and higher values meant
the product was liked extremely. The middle point (R) was not taken into account
when the data points were converted into continuous data.

A two-way analysis of variance (ANOVA) was carried out on the raw data for the
difference and liking axes of the map separately. The map data were also subjected to
generalised procrustes analysis (GPA) analysis to determine product positions in a
consensus perceptual map and identify the area of innovation. A correlation of the
two axes from the map data was also done to determine that the two axes were used
independently. The mean and standard deviations for the method evaluation
questions were determined.
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Results
Product differences using individual axes
The mean liking scores and mean difference from reference scores for the 6 test
samples are presented in Figures 7.2 and 7.3 below. ANOVA showed statistically
significant product differences on both axes (Table 7.3). Fisher’s LSD multiple
comparison tests of the means showed where differences existed.
16.0

Mena liking scores
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2.0
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P4

P5

Products
Error bars are standard error of the means. Letters represent Fisher’s LSD post hoc analysis of
means. Samples with no letters in common are significantly different at the 95% confidence
level

Figure 7.2 Mean liking (Y-axis) scores of cross map scale
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Mean difference from reference scores
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Figure 7.3 Mean difference from reference (X-axis) scores of cross map scale

Table 7.2 ANOVA results from relative preference mapping test
Scale type

Liking (Y-axis)

Difference (X-axis)

Source
Model
Error
Corrected
Total
Assessor
Product
Model
Error
Corrected
Total
Assessor
Product

DF
34
145

SS
MS
609.242 17.919
2050.377 14.141

F
1.267

Pr > F
0.170

179

2659.619

29
5
34
145

442.546
166.696
927.439
1788.357

15.260
33.339
27.278
12.333

1.079
2.358
2.212

0.371
0.043
0.001

179

2715.797

29
5

593.862
333.578

20.478
66.716

1.660
5.409

0.028
0.000

The results above show that on the liking scale (Y-axis), product P2 was significantly
less liked compared to products P3 and CR. While on the difference (X-axis) product P2
was significantly more different from the reference than product CR. There was no
significant difference between products P2 and P3 on this scale. A negative correlation
between the X and Y axis was not statistically significant (r = -0.641 p = 0.170). This
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suggests an inverse relationship between the two attributes although the relationship
is not strong.
Perceptual map and identification of area of innovation using GPA
Overall, consumers did not position the products the same way as the assessor biplot
in Figure 7.4 shows. It can be deduced that assessors agreed on the position of
product P3 better than other products given the way P3 is clustered in the same area
on the map. The product residual values in Figure 7.5 give a better picture of how
products were positioned in the consensus map. The results suggest that the assessors
were not a totally homogenous group but showed preferences for different products.
This is not unusual as consumers obviously differ in their preferences for products.

10
8

P3
P4

P3

6

Factor 2

P3
P3
P3
P3
P3
P5
P3
P4P3 P3
P3 P3 P2
P4
P3P5
P3
P3 P3
P1 P1
P3
P4 P5
P5 P3 P3
P3
P2
P5
CR
CR
P2
P3
P4 P2
P4 P2 P4
P4
P3
P5
P3
P2 P4 P2
P1
P4
P2
P2
P1
P5
P2
P3
P3 P1
P3
CR P1
P1P1
P2
P1P4
P4
P5
P5
P3
P4
P4 CR
P3 CR
P5 P1
P2
P4 P1
P2 P2
CR
P5P2 P1
P5 P1
P2
P5
CR
P2 P4
P2
CR
CR P4
P1 CR P5 P2 P5
CR P1
P4 P4
P1
CR P1 P5 CR P1
P1
P4P5 P5P5
P4P4 P1
P5
P5
P1 P5
P4
P2 P2 P2 P1 P2
P2 P1CR P1
P1
P5
CR
P2
P2
CR CR P1
P1 CRP2
P5
P4
P4
P1 P4
P1
P5
CR
P5
P5
P5
CR
CR
P4CR
CR
CR
P5
CRP1
CR
P5
P2

4

P4

2

P2

0

P2
P2

-2
-4
-6

P3

P4 P3

P3

P4

P5
P1

CR CR

CR

CR

-8
CR

-10
-10

-8

-6

-4

-2

0

2

4

6

8

10

Factor 1

Different colours for each product represent a different consumer. Highlighted objects indicate
consensus position of product on map.

Figure 7.4 Biplot showing product placement by individual assessors
Product residual values from GPA measure the variability of each product’s position in
the consensus space, giving an indication of the agreement between assessors in
placing products in the map. In this map, the residual values (Figure 7.5) show that CR
had the highest residual value, while P2 and P3 had the lowest residual values. These
156

observations show that there was less variability associated with the positions of P2
and P3 than with the position of CR in the consensus product map. The high variability
in placing CR on the map could have been caused by the nature of the map scale used,
where R was placed in the middle. Thus although assessors correctly identified this
sample as not different from the reference, there was confusion on where to place it
on the map scale relative to the letter R indicated on the map.
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0
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Figure 7.5 Product residuals from GPA consensus product map
The consensus product map is shown below in Figure 7.6. The consensus map
explained 34.4% (Rc = 0.344) of the variability in the original data. In the map it is
observed that in the first dimension, F1, products are differentiated into the liked
(positive side) and disliked products (negative side). In the second dimension, F2,
products are differentiated into those that were different from the reference (positive
side) and those not different from the reference (negative side).
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Figure 7.6 GPA consensus product map from cross map RPM showing innovation area
In the map (Figure 7.6), products P2 and P4 loaded in the ‘disliked’ direction opposite
to P3, CR P1 and P5 which were loaded in the ‘liked’ direction. In the difference
direction, F2, product CR was considered least different to the reference while P3 was
considered most different to the reference. Products P4 and P2 were also loaded in
the different from reference direction on this map.

The innovation area in this map was identified as the space between the difference
and liking vectors. In this experiment, only product P3 loaded in this direction. The
interest of this observation was that product P3 did not win a medal in the expert
judging at the wine show where it was exhibited.
Method evaluation
The means and standard deviations of each item used to evaluate the new test
method are reported in Table 7.3.
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Table 7.3 Means and standard errors of evaluation items for new test method
Easy to
understand
Mean score (N=30)
1.9
0.19
SEM
Evaluation item

Complicated
4.0
0.16

This task was Learn about
enjoyable
wine
1.8
2.6
0.10
0.16

Will not like
to repeat
4.3
0.17

Items were rated on a 1 to 5 agree/disagree scale. 1=strongly agree, 2=agree, 3=neither agree nor
disagree, 4=disagree, 5=strongly disagree. SEM- Standard error of the mean

The results showed that on average, assessors agreed that the method was easy to
understand and disagreed that it was complicated. Assessors also agreed that the task
was enjoyable. They agreed that the task helped them to learn about wine and
disagreed with the statement that they would not like to repeat the task again, further
suggesting that they were not put out by the task.
Summary
The results from this experiment showed that the concept of using relative preference
mapping was easy to understand by consumers. An innovative area was identified and
the product that loaded in this area can indeed qualify as an innovative product as it
had not won an award when exhibited at an expert wine judging competition yet was
liked by consumers. The results show evidence of content validity using this method.
Further to this, there was evidence of discriminant validity as the difference and liking
axes were found not to be significantly correlated suggesting that the two attributes
were not measuring the same construct.
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7.4.2 Experiment 2: Comparing RPM method to 9-point hedonic test
Rationale
The 9-point hedonic scale is the most widely used preference scale in consumer
sensory product testing. The widespread usage of this scale stems not only from its
long history, but also its simplicity and ease of use. Although the originators of this
scale found no known scales against which to validate the 9-point hedonic scale, they
deemed it a reliable way to measure consumer preference (Peryam and Girardot,
1955) retrieved from (1998))and the continued use of the scale over the years with
both food and non-food products, has invariably validated it as a useful tool to obtain
consumer preference. In addition, it has been compared with several other scales that
measure consumer acceptability and preference e.g. (Lawless et al., 2010) and has
proven to be a robust scale that gives valid and reliable acceptance and preference
results. Using the 9-point hedonic scale as a standard preference scale against which
to compare the new method that purports to measure preference in this study is
therefore appropriate. From experiment 1, the concept of the map scale was
understood by consumers and data suggested that the axes of the scale had been
used meaningfully. To validate the results however, it is necessary to compare the
results of the RPM with the 9-point hedonic scale results.
Aims
1. To determine whether the liking scale of the RPM method is comparable to the 9point hedonic scale (construct and criterion related validity)
2. To evaluate the level of difficulty of the RPM method against the 9-point hedonic
scale.
Method
Assessors
A different set of 30 (15 males, 15 females) wine consumers, half of whom also took
part in the concept test was recruited. This was however not considered a repeated
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measures test. Section 3.3.2 outlines how assessors were recruited for laboratory
tests at NWGIC.
Products
The same 6 Chardonnay wines used in the concept test describe above were used (c.f
Table 7.1). Unknown to assessors, the reference sample was also repeated in the
sample set and is referred to as CR1 and CR2 respectively in this experiment.
Apparatus – scales used
The traditional 9-point hedonic category scale with labels was used. Compusense®five
Release 5.0 (Compusense Inc., Guelph, Ontario, Canada), was used for data
acquisition. A 5-item method evaluation questionnaire the same as that used in the
concept test was used.
Experimental procedure
All assessments were carried out in individually partitioned booths, under normal
white light, at the sensory laboratory in the Wine and Industry Training Centre
(Building 412). All samples were served at 16oC±2oC in a monadic sequential order
according to a balanced design using William’s design method in Compusense®five
Release 5.0 (Compusense Inc., Guelph, Ontario, Canada), to reduce serving order bias.
Assessors were asked to rate each sample by selecting the appropriate
number/phrase that corresponded to how much they liked or disliked the samples. On
completion of the taste test, assessors completed an evaluation of the test method on
a computer screen using a 5-item questionnaire evaluated on a 5-point ‘agreedisagree’ scale.
Data analyses
A two-way analysis of variance (ANOVA) was carried out on the raw data to
determine product differences. A correlation of the hedonic scale with the two axes
from the map data derived from the concept test (Experiment 1) was done. ANOVA of
the method evaluation statements from the current experiment and responses from
Experiment 1 using the RPM method was also done.
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Results
In this experiment, P2 was significantly less liked than the repeated control reference
samples (CR1 and CR2) as well as P3 (Figure 7.7). This was similar to the results of the
RPM method on the liking scale (c.f. Figure 7.2). Product P5 was also significantly less
liked than the control reference samples but liked more than P2. This differentiation
was however not noted on the liking scale of the RPM method.
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Figure 7.7 Mean product liking scores from 9-point hedonic scale
Correlations between attributes
There was a statistically significant positive correlation (r = 0.894, p = 0.016) between
the overall mean liking scores from the 9-point hedonic scale and the mean scores
from the liking scale (Y-axis) of the cross map from Experiment 1. A strong negative
correlation, (r = -0.722, p = 0.105) was found between the mean liking scores from the
9-point hedonic data and the mean scores from the difference from reference scale
(X-axis) of the cross map.

The correlations show that the liking axis of the map scale did in fact measure liking
similar to the 9-point hedonic scale. The relationship between the difference from
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reference scale (X-axis) and the liking scores from the 9-point hedonic scale suggests
that for this product set, products that were considered different to the reference
were also liked.
Comparing consumer evaluations of the 9-point hedonic scale and RPM methods
The mean scores from the 9-point hedonic scale and RPM methods are presented in
Table 7.4 below. Two-way ANOVA of the evaluation items between the two test
methods showed statistically significant differences in mean scores for ‘Easy to
understand’ (F1,29) = 11.744; p = 0.002 and Complicated (F1,29) = 5.208; p = 0.030. No
other statistically significant differences were observed.
Table 7.4 Mean scores for evaluation statements comparing map scale test to 9pointhedonic test
Mean scores
Test method
Map scale
Means (SEM)
Hedonic scale
Means (SEM)

Easy to
understand*

Complicated*

Task was
enjoyable

Helped me
learn about
wine

Will not like
to repeat
task

1.9A
(0.069)

4.4A
(0.162)

2.0
(0.104)

2.8
(0.155)

4.3
(0.167)

1.2B
(0.069)

4.0B
(0.149)

1.8
(0.136)

2.6
(0.167)

4.3
(0.137)

*ANOVA showed significant differences at 95%confidence level. SEM = Standard error of the mean.
Letters represent Fisher’s LSD post hoc analysis of means. Means with no letters in common are
significantly different at the 95% confidence level. Items were rated on a 1 to 5 agree/disagree scale.
1=strongly agree, 2=agree, 3=neither agree nor disagree, 4=disagree, 5=strongly disagree

The map test was considered to be significantly more complicated than, and not as
easy to understand as, the hedonic scale test. However, it is interesting that although
the map test was considered more complicated than the 9-point hedonic scale test,
the response category for both methods was the same ‘disagree’.
Summary
The results from Experiment 2 provide further evidence on the content and criterion
related validity of the results obtained using the RPM test method in that the results
from the 9-point hedonic scale are significantly positively correlated with the results
163

from the liking scale of the RPM. The negative correlation between the difference
from reference result of the map scale and the 9-point hedonic scale suggest that for
this product set, the more different from the reference a product was, the more it was
liked. It was possible quickly to identify an area of innovation when GPA was used to
analyse the data from RPM, where products the innovative product was different from
the reference and liked by consumers. A slight difference in the ranking scores for the
products from the two tests reflect individual differences in preference scores as
different assessor groups were used for the two tests. Finally, although there was a
statistically significant difference in how complicated RPM method and 9-point
hedonic scale test were perceived, it did not lead to a meaningfully different
conclusion about how the two methods differed in this regard.
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7.4.3 Experiment 3: Optimisation of the map scale
Rationale for test
Tests with the new cross map scale revealed that the choice of where to place the
control reference (CR) sample on the map relative to the actual reference sample and
the fact that the letter R was placed in the centre of the map were both possibly a
source of confusion for the assessors. The confusion may have caused assessors to
rate the map scale as significantly more complicated and less easy to understand than
the traditional 9-point hedonic scale. In this study, two modifications to the original
cross map scale were carried out; first by removing the letter R from the middle and
secondly by changing the point of intersection of the two scales from the middle to
the start of the X-axis. The aim was to ascertain whether these modifications would
lead to a more consistent use of the map scale and improved consumer understanding
of the map scale.
Aim
To improve consumer usability of the new preference test method by modifying the
original cross map scale.
Objectives
1. To modify the original cross map scale by removing “R” from the centre of the map
2. To test the use of the “T” scale version of RPM
3. To determine the effect of how these modifications to the cross map affect the
placement of CR sample on the maps
4. To compare consumer evaluation of the two modified versions of cross map scale
Method
Assessors
Twenty non red wine rejecters were recruited for this test (c.f. section 3.2.2).
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Products
Four (4) different red wine varieties and their blends were used in this test. Different
varieties were selected to ensure that the difference between samples was large
enough to be detected; blends were included to provide a continuous sensory
spectrum. All wines were commercially available, except one blend which was made in
the laboratory by mixing two different varieties in a 1:1 ratio. In addition to repeating
the reference sample (i.e. control reference), two other wines were repeated within
the test sample set. In total assessors evaluated 7 different wines relative to the
reference wine as shown in Table 7.5 below.
Table 7.5 Wines used for map scale optimisation experiment
Product

Sample

number

number

1

Reference

Pentland Petit Verdot 2009

2

CR

Pentland Petit Verdot 2009

3

P1

Beelgara Merlot 2008

4

P2

5

P3

Beelgara Shiraz 2008

6

P4

Beelagra Shiraz / Petit-Verdot

Laboratory blended wine

7

P6

Pentland Petit Verdot 2009

Same as CR and reference

8

P7

Sample details

Langhorn Creek Metalah Shiraz
Cabernet 2008

Langhorn Creek Metalah Shiraz
Cabernet 2008

Comments

Same as P7

Same as P2

Apparatus – scales used
Two modified versions of the cross map scales were used; the modified cross map
scale with no R in the middle (Section 3.62, Figure 3.3) and the T-scale (Section 3.62
Figure 3.4). Assessors completed a 5-item method evaluation questionnaire on a 1 to
5 agreement scale; 1 meant agree strongly and 5 meant disagree strongly (Appendix
4A).
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Experimental procedure
All assessments were carried out on A4 sheets in individually partitioned booths,
under normal white light, at the sensory laboratory in the Wine and Industry Training
Centre (Building 412). Samples were served at 16oC±2oC in a monadic sequential order
according to a balanced design using William’s design method in Compusense®five
Release 5.0 (Compusense Inc., Guelph, Ontario, Canada), to reduce serving order bias.

Assessors completed two test sessions, each lasting approximately 20 minutes, within
24 hours. A minimum break of 1 hour and a maximum break of 23 hours were allowed
between sessions. The same samples were evaluated in both sessions but using
different blinding codes. Assessors were balanced across test methods in both
sessions. Using the same instructions as with the concept test (Experiment 1),
assessors evaluated each sample as to how much they liked it compared to the
reference and simultaneously how different they considered it to be from the
reference.
Data analyses
Two-way ANOVA of the individual axes of the map scales from the two methods were
carried out to compare product differences. GPA was carried out to determine
consensus product maps from the two methods. Product positions were compared
and the assessor consensus of the placement of CR and its repeat in the consensus
space were assessed. ANOVA of the evaluation questions was also done.
Results
Product differences
The mean liking (Y-axis) and difference from reference (X-axis) scores for both
methods are shown in Figures 7.8 and 7.9.
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Figure 7.8 Comparing mean liking (Y-axis) scores for the "T" and cross map scales
On the liking (Y-axis) scale, only the ‘T’ map showed statistically significant differences
between products (Table 7.6). Fisher’s LSD multiple comparisons showed that product
P7 was significantly less liked than CR and product P1.
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Figure 7.9 Comparing mean difference from reference (X-axis) scores for “T” and cross
map scales
On the difference from reference (X-axis) scale, both the T and cross map scales
showed statistically significant product differences (Table 7.6). Although the T-scale
version showed better differentiation between products than the cross scale, the
order of difference from reference (X-axis) scores for the two maps was similar (Figure
7.9). Fisher’s LSD showed that products P2, P3 and P7 were the samples most different
from reference, while products CR, P6 and P4 were less different from the reference
on both map types.
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Table 7.6 ANOVA results for liking (Y-axis) and difference from reference (X-axis) scales
for “T” and cross map methods

Map
Method

Scale

Liking
(Y-axis)
T-map
Difference
from
reference
(X-axis)

Liking
(Y-axis)
Cross map
Difference
from
reference
(X-axis)

Source

DF

SS

MS

Model
Error
Corrected Total
Assessor
Product
Model
Error
Corrected Total
Assessor
Product
Model
Error
Corrected Total
Assessor
Product
Model
Error
Corrected Total
Assessor
Product

25
114
139
19
6
25
114
139
19
6
25
114
139
19
6
25
114
139
19
6

280.183 11.207
438.721 3.848
718.904
206.047 10.845
74.136 12.356
472.583 18.903
565.809 4.963
1038.392
300.080 15.794
172.503 28.750
93.908 3.756
215.300 1.889
309.207
74.277 3.909
19.630 3.272
276.023 11.041
316.766 2.779
592.789
186.185 9.799
89.838 14.973

F

Pr > F

2.912

< 0.0001

2.818
3.211
3.809

0.000
0.006
< 0.0001

3.182
5.793
1.989

< 0.0001
< 0.0001
0.008

2.070
1.732
3.973

0.010
0.120
< 0.0001

3.527
5.389

< 0.0001
< 0.0001

Correlations between liking and difference axes
With both map scales, the correlations between the liking (Y-axis) and difference from
reference (axis) were negative and not statistically significant at the 95% confidence
limit. With the cross map however, the negative correlation was higher (r = -0.723,
p = 0.067) than with the T-map (r = -0.582, p = 0.170).
Comparing perceptual maps derived from GPA
Overall, consumers did not position products in the same way as the assessor biplots
in Figures 7.10 and 7.11 show. Generally, there was more assessor variability when
positioning products on the T-map than when positioning products on the cross map,
determined by the wider scale of the map generated using the T-map data compared
to the cross map data. From the individual assessor plots, it can be deduced that there
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was more variability with positioning product P7 in the product space when the T-map
was used and more variability with P2 when using the cross map. This was not
surprising as these two products were the same.
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Figure 7.10 Biplot showing product placement by individual assessors using the T-map
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Figure 7.11 Biplot showing product placement by individual assessors using the cross
map
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The residual values in Figure 7.12 below give a better picture about the variability
associated with positioning products in the consensus space.
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Figure 7.12 GPA residual values from "T" and cross maps
Generally, the range of the residual values with the cross map was lower (30.8 units)
compared to the range with the T-map (68.1 units) highlighting the higher variability
associated with positioning products in the consensus space with the T-map compared
to the cross map. Importantly, the CR sample in both methods had the lowest residual
value, suggesting that overall modifying the original cross map scale helped to reduce
the confusion with the positioning of CR in the consensus space. The variability
associated with positioning other samples in the consensus space may therefore be
attributed to differences in assessor preference. With the cross map, P2 had the
highest residual value suggesting lower assessor agreement about its position in the
consensus map, while P7 had the highest residual value with the T-map. Again this
was not surprising as these two products were the same sample; Metalah ShirazCabernet (c.f. Table 7.5)

The consensus product maps derived from both methods are shown in Figures 7.13
and 7.14 below. The amount of variability explained in the product consensus map
using the two map scales was similar: 28% (Rc = 0.284) using “T” map and 29% (Rc =
0.290) using the cross scale map.
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Generally, the consensus map derived using the T-map differentiated well between
the Shiraz based products and the Petit Verdot based products. The products were
mostly differentiated on F1, which was strongly correlated with liking in the negative
direction (r = -0.79) and strongly correlated with difference from reference in the
positive direction (r = 0.885). Although the second dimension (F2) also differentiated
between products, it was not clear what the underlying attribute was for this
differentiation. The repeated products CR/P6 and P2/P7 loaded on the same side in
F1, but on different sections in F2, suggesting low reliability with using this scale
(Figure 7.13).
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Figure 7.13 GPA product map derived from using T-map scale
Similar to the consensus map derived from the T-map, the Shiraz based products and
the Petit Verdot based products were well differentiated in the first dimension (F1) of
the consensus map derived from using the cross map scale. Unlike the T-map scale
however, the second dimension (F2) did not differentiate between products at all. A
large positive correlation (r = 0.933) of the difference from reference attribute on F1
compared to the lower negative correlation (r = -0.62) of liking on F1. Unlike the Tmap scale however, the cross map showed generally higher reliability since the
repeated products, CR/P6 and P2/P7 loaded in the same quadrant of the consensus
map (Figure 7.14).
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Figure 7.14 GPA product map derived from using cross scale
Neither map method used with this sample set identified a product which was both
liked and considered different to the reference sample, in other words, an innovative
product. Instead, products that were liked were considered not different to the
reference while products that were considered different to the reference were not
liked. This inverse relationship suggested that the reference sample in this experiment
was liked more than the other test products evaluated.
Method evaluation
The evaluation item mean scores after completing the T-map test and the cross map
test are presented in Table 7.7 below. Two-way ANOVA of the evaluation items
between the two test methods showed statistically significant difference in mean
scores for ‘Easy to understand’ (F1,19) = 7.689; p = 0.012 only. No other statistically
significant differences were observed.
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Table 7.7 Mean scores for evaluation questions comparing the T- and cross map scales
Test method
T-scale
(SEM)
Cross scale
(SEM)

Test
statistic
Mean
Mean

Easy to
understand*
1.45B
(0.114)
2.00A
(0.218)

Complicated

Enjoyable

3.80
(0.247)
3.65
(0.244)

1.85
(0.150)
2.05
(0.135)

Learn
about wine
2.45
(0.153)
2.50
(0.170)

Will not like
to repeat
4.15
(0.150)
3.95
(0.223)

*ANOVA showed significant difference at 95%confidence level. SEM = Standard error of the mean.
Letters represent Fisher’s LSD post hoc analysis of means. Means with no letters in common are
significantly different at the 95% confidence level. Items were rated on a 1 to 5 agree/disagree scale.
1=strongly agree, 2=agree, 3=neither agree nor disagree, 4=disagree, 5=strongly disagree

Although assessors considered both methods easy to understand, they agreed
strongly with this statement for the T-map method but only agreed with the
statement for the cross map method, showing a one category difference in response.
Only 3 assessors reported that they preferred to use the cross scale method while 15
assessors preferred to use the T-map method. The main reason for preferring the Tmap scale method over the cross scale was stated to be the logical flow of the T-map
particularly for the difference scale (X-axis). Consumers who preferred the cross scale
found the four sections of the map made it easier to conceptualise and score products
using this scale.
Summary
The ANOVA results from the two test methods showed that the T-map was better at
discriminating between products on both the liking and the difference from reference
scale. The cross map scale only showed significant differences between products on
the difference scale but not the liking scale. These were reflected in the way products
were differentiated in the perceptual maps derived by GPA. The residual value for the
CR sample from both methods was lower than other samples suggesting less
variability between assessors in positioning CR on the map. Although the T-map
showed less reliability than the cross map in terms of the way the same products
loaded in the consensus map, assessors found the T-map scale easier to understand
than the cross map scale. A pilot test of the original cross map scale had previously
shown that reliable results could be obtained using the cross map scale.
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7.4 Discussion
Although it has been suggested that liking and difference should not be measured
together (Schutz, 1954), the results of the concept test in Experiment 1, showed that it
is possible to obtain actionable information from consumers by using the new RPM
method. The relative nature of the assessment method may have contributed to the
ease of use of the method as well as the ability of consumers to provide actionable
results using this method as it has been shown that humans are naturally better at
comparative tasks than absolute tasks (see Graham, 1965) cited in (Sekuler and Blake,
1990). In addition, researchers have found that similarity (or difference) and liking
(preference) judgements are made based on different attributes of the product
(Creusen and Schoormans, 1997), making it cognitively possible for consumers to
complete the RPM assessment method without compromising the results as had been
found when a difference test was carried out prior to a preference test in the
experiment described by (Schutz, 1954), an outcome that lead to the conclusion that
asking the two questions in the same test was contra-indicated. Even though research
has shown that liking and similarity (difference) judgments are made based on
different attributes of the products, in the experiments above, an inverse relationship
between the liking and the difference from reference axes was found. It is possible
that for these consumers, the attributes detected in the products informed their
judgement on how different from the reference the test samples were. For instance, a
consumer may detect an orange flavour in the test sample but not in the reference
sample, and consequently make a judgement on degree of liking based on how much
the consumer likes orange. Depending on how perceptibly different the products are a
strong relationship is possible. It is clear from the strong inverse relationship that the
least liked product had a strong flavour that was not liked by all consumers.

This notwithstanding, when the RPM method was compared with the 9-point hedonic
test in Experiment 2, the map test method was considered to be more complicated
although the results fell within the same category of agreement. This was not
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unexpected however, given that the map method was a spatial task requiring
placement of products on a two dimensional map as opposed to the categorical
unidimensional task of the 9-point hedonic scale.

The most convincing of the

literature on spatial ability is that by (Maccoby and Jacklin, 1974) which suggests that
‘boys’ have an advantage over ‘girls’ in carrying out spatial tasks. An equal number of
males to females participating in both experiments, rules out this possible gender bias
for carrying out spatial tasks. It rather suggests the complexity associated with the
map test was most mostly due to the format of the original map scale used in
Experiment 1, where the letter ‘R’ was placed in the middle of the original cross map
test. This could have confused consumers as to where to place the CR sample on the
map making the cross map test seem more complicated. An indication of this
possibility was the high residual values for CR obtained from GPA compared to the
residuals from other samples placed on the map. It was not surprising then that the
residuals for CR were considerably lower, in relation to the other test samples, when
the original cross scale was modified in Experiment 3 with no ‘R’ written in the middle
of the modified cross map scale and the totally different presentation of the map scale
in the form of the T map.

One of the basic ideas behind the development of the RPM method was to obtain a
quick identification of innovative new styles within the wine show setting. The concept
test in Experiment 1 which included awarded wines showed that product P3, a non
awarded wine, was liked by consumers and also considered different to the reference
sample (also product CR), giving it the potential to be an innovative new wine style.
The finding was important as it is known that expert judges and consumers do not
always have similar preferences (Ballester et al., 2008, Meillon et al., 2010). It is
necessary to note however, that the reference sample, a gold medal wine as judged
by experts, was also liked by consumers based on the non-statistically significant
difference in liking scores for P3 and CR in both Experiments 1 and 2. The main point
however is, the consumer-favoured P3 was overlooked by experts as an award
winning wine. This gives credence to the notion that expert judges tend to give high
scores to wines that fit an archetypal template for a particular variety while wines
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which differ from the ‘norm’ based on expert opinion are penalized with low scores
(c.f. Section 2.5.1., N. Bulleid, personal communication), thereby missing an
opportunity to identify innovative new wine styles suited to consumers.

Although this study did not focus on validation of the RPM method, evidence of the
content and criterion validity of the method was found in that the liking scores from
the Y-axis of the original cross map scale were positively correlated with the liking
scores from the 9-point hedonic scale, suggesting that both scales measured
consumer liking. Validity is discussed further in chapter 9.

The GPA results of the consensus maps in experiment 3 showed that either of the two
map scales could be used to collect consumer data since they were both able to
differentiate between products in a meaningful way. Consumers however found the Tmap scale significantly easier to use, possibly because they considered ‘similarity’ and
‘difference’ as a continuum with no middle point and therefore found this format of
the optimised map scale user friendly. This finding emphasise the importance of using
simple unambiguous scales for consumer tests as was also noted by Berg et al. (1955)
when they carried out a consumer preference test at a Californian Fair. In addition to
this the T-scale had better discrimination on both axes than the modified cross map
scale. This observation may have been due to the difference in the length of the axes
of the two scales. The optimised cross map generally had shorter axes than the T-map
scale. Although this difference in scale lengths was not intentional, it made the T-map
scale the preferred test tool option for in situ testing at public tastings.

7.5 Conclusion
The results of the three experiments described in this chapter indicate that the
concept of using a labelled map scale to collect useful consumer preference data is
valid. The data could be manipulated either by unpacking the two axes of the map and
analysing them separately using ANOVA or by using a consensus map approach such
as GPA. An initial conceptual difficulty encountered with the use of the map by
assessors was attributed to the construction of the original map with the symbol for
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the reference sample ‘R’ placed in the middle of the map. When this was removed,
better assessor consensus was reached for products in the perceptual space and
disagreements between assessors better reflected differences in taste preferences.
When compared to the traditional 9-point hedonic category scale, similar conclusions
on product liking could be made using either method when ANOVA was used to
analyse the results. The labelled map method however had a slight advantage over
the traditional 9-point hedonic scale when the data were analysed using perceptual
maps. The consensus map from the map data using GPA was able to quickly identify
innovative products in the consensus space without the need for other external data.
From a statistical viewpoint, either the cross map (without R in the middle) or the Tscale map could be used to collect consumer preference data as both gave similar
results. For ease of use and understanding however, the T-scale was considered a
better scale for relative preference mapping. Throughout the experiments aspects of
validity of the new relative preference mapping method became evident. The results
gave confidence for the relative preference mapping method to be tested at actual
public tasting events.
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Chapter 8
8.0

Comparing the relative preference mapping method with hedonic

line scale at public tastings
8.1 Introduction
Sensory scientists are increasingly advocating that consumer tests be done in natural
consumption situations to better reflect consumers’ opinions of the products
(Meiselman, In press). Wine is often consumed in a social setting with friends and / or
family (Stanford, 1999) and in chapters 4 and 5 of this thesis, public tastings included
as part of some wine shows in Australia were identified as a suitable location for
consumer preference tests based on the social ambience of these locations and the
demographics of consumers that attend the tastings.

It was considered that to retain the normal consumption ambiance at public tastings
during consumer preference tests, the test method used had to fit into the social
setting of the public tasting. One purpose of developing the RPM method in chapter 7
was to ensure that it was user-friendly enough to make it seem like a fun game hence
making it a suitable test method for the public tasting location.

Perceptual mapping methods, such as preference mapping, are important in strategic
research to understand the strengths and weakness of products within a class or
category, to understand what potential buyers want and to provide guidance in
product development and optimisation (Johnson, 1988). As has been mentioned in
previous chapters (c.f. Chapter 2), preference mapping can be expensive since both
consumer and sensory data is often required to achieve the stated benefits of this
approach. The RPM method could offer an alternative approach for wine makers to
achieve similar benefits quickly and more cost effectively when used at public tastings.

In chapter 7 of this thesis, the ability of the RPM method to highlight innovative new
wines was shown (c.f. section 7.4.1) by using an archetypal wine as the reference
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product. In that experiment, innovative products were identified as products that
were liked by consumers and considered different to the archetypal reference sample
that had been judged by wine experts at a wine show judging competition. At some
wine show public tastings, expert judges’ results may not be readily available during
the public tasting and so it is not possible to know which wines won awards and which
did not. In the absence of expert judges’ results at public tastings, the RPM method,
being a perceptual mapping method, should continue to be able to provide useful
information to wine makers for the purpose of product innovation quickly and more
cost effectively at public tasting. The reference sample selected in this case may not
be an archetypal wine but rather a ‘neutral’ wine; that is a wine that is not overly
strong in any particular flavour but well rounded and without fault. Using a neutral
wine will help identify flavours that consumers like which may be potentially
innovative new flavours. A benchmarked wine could also be used as the reference
wine to identify competitors for that wine.

In this study the RPM method is tested at actual public tastings to determine its ability
to identify potentially innovative new wine styles or flavours in the absence of expert
judges’ results. Considering the novelty of both the RPM test method, and public
tastings as a location for consumer testing, it was necessary to compare the results of
the RPM with results obtained in the same test location using a standard preference
test method. In this study, the hedonic line scale is used to compare results obtained
from the RPM method.

Line scales have been used in sensory evaluation since the 1970s (Lawless and
Heymann, 2010). Although category scales have been found to be easier to use by
assessors than line scales, earlier researchers found the line scale can statistically
differentiate between products better than category scales (Baten, 1946) cited in
(Lawless and Heymann, 2010 p.170). Currently many commercial testing agencies and
sensory practitioners use line scales for consumer tests primarily for their ability to be
more discriminating than category scales. In this study, in addition to this benefit, the
hedonic line scale was used as a control mainly because the RPM T-map scale used in
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the test was not categorised as was the original cross map scale and the axes were
more like a line scale than the 9-point hedonic category scale.

The ability for a scale or test method to accurately measure the intended outcome is
crucial to ensure the validity of the inferences drawn from the method. In sensory
testing however issues of validity of scales are not as highly developed as in fields such
as psychophysics (Lawless and Heymann, 2010 p.170). Testing the RPM method
against the hedonic line scale within the same location provides a form of validation of
the results obtained from RPM method. Although aspects of validity of the test results
are shown in this study, the concept of validity is discussed further in chapter 9.

8.2 Aim
The aim of this study was to test the new relative preference mapping method at
actual public tastings and determine if valid results are obtained when compared to
results from a hedonic line scale test carried out in the same location.

8.3. Methodology
Two related experiments were carried out in this study. Each experiment is discussed
separately and comparisons are made at the end of the second experiment.
Experiment 1: Relative preference mapping at public tastings
Experiment 2: Hedonic line scale test at public tastings
8.3.1 Experiment 1: Relative preference mapping at public tastings
Aims:
1. To test the relative preference mapping method at public tastings
2. To identify innovative flavours using RPM method in the absence of expert judges’
results.
Materials and method
Assessors
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A total of 132 (66 males, 55 females 11 no response) participants from 3 different
consumer focused public tastings took part in this experiment. Assessor break down
from each location was as follows: Cairns Show Wine Awards (L02) = 32 (10 males, 14
females 8 no response); Cowra Wine Show (L03) = 56 (26 males, 27 females 3 no
response) and Royal Hobart International Wine Show (L8) = 44 (30 males, 14 females)
Products
Seven Chardonnay wines were used in this study. The D-optimal selection method was
used to select these wines from an initial 20 wines (c.f. section 3.4.1). Table 8.1 lists
the products used. The reference sample, which was also used as the test sample, was
carefully selected to be a ‘neutral’ wine that was not overly strong in sensory
character. Appendix 5 shows the product space used for D-optimal selection and
Appendix 6 shows the sensory profile of the 7 wines used in the form of a spider plot.
Table 8.1 Wines used for consumer tests at public tastings
Product

Product

number

code

1

Brand/Winery

Product details

CR

Charles Sturt University

2009 wooded chardonnay

2

P1

Goundrey Homstead

2010 unwooded Chardonnay

3

P2

Penfold’s Thomas Hyland

2009 wooded Chardonnay

4

P3

Casella Yellow Tail Wines

2010 wooded Chardonnay

5

P4

De Bortoli Sacred Hill

2010 unwooded Chardonnay

6

P5

Warburn Estate Gossips

2011 wooded Chardonnay

7

P6

Penfold’s Rawson’s Retreat

2010 wooded Chardonnay

Apparatus – scale used
A large version of the T-map scale (cf. Figure 3.4) printed on a 90x100cm laminated
sheet was used (see Figure 8.1). A five item method evaluation questionnaire with 5
response levels [1 = Not at all to 5 = Very much] was also used. Appendix 4 shows an
example of the evaluation questionnaire used. A demographic questionnaire was
completed (see Appendix 1B).
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Large T-map
scale

Figure 8.1 Test set up area for relative preference mapping using T-map scale at public
tasting venue
Experimental procedure
The test area was set up in an informal and catchy way to draw attention and also to
fit into the social atmosphere of the public tasting as shown in Figure 8.1 above. Wine
samples were served from behind a screen to prevent consumers from seeing the
wines. As an added precaution, the original labels of the wines were covered with
plain white paper and identified with codes meaningful only to the researchers (Figure
8.2).

Approximately 15ml of each test sample and 30ml of the reference sample was served
at ambient temperature. The ambient temperatures fluctuated depending on the time
of year a show was held (c.f. Section 3.5.1). Twice the volume of the reference sample
was served as it was retained for comparison with all test samples. The reference
sample was always served first followed by the test wine served in a monadic
sequential order based on the Williams’ balanced order design method from
Compusense release 5.0 (Compusense Inc. Guelph, Ontario, Canada). Similar to
procedures at public tastings, the same glass was used to serve all test samples;
184

however a different glass was provided and retained to test the reference sample. A
rinse protocol, rinsing the test glass with each successive test sample prior to serving,
was adopted to minimise the potential of odour and flavour carry over effect from
using the same glass for all test samples.

Figure 8.2 Sample preparation area for in situ testing
An open assessment method, where assessments were done within sight of other
consumer participants and observers, was used at the public tastings (Figure 8.3). The
open assessment method is a clear deviation from standard sensory testing protocols
that require that products are tested in individually partitioned booths. The open
assessment method was used however to enhance the game like effect of the RPM
method. It was determined in a pilot trial that using such an approach encouraged
better consumer participation and reduced the ‘clinical’ feel of the test (see Appendix
7). To minimise external influence from other consumers caused by the open
assessment method and monitor the serving order of wines the following precautions
were taken:
1. Each consumer was assigned a unique participant number
2. Each consumer received a strip of coloured dots (2cm wide) with individualised
3-digit sample codes arranged according to the Williams design order
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3. Individualised 3-digit sample codes were randomly assigned to each sample so
that for the same sample, no two assessors had the same 3-digit code.
4. The colours of the stickers were randomly selected to avoid creating patterns
for other assessors
5. Assessors were told they will receive different samples and so there would be
no benefit in comparing responses
6. Researchers kept a copy of the tasting order and marked off samples as they
were served to assessors according to the tasting order
The instructions given to consumers to complete the tasting were as follows:
“A new way of measuring consumer preference at wine show public tastings has been
developed. In this method, you are first asked to taste and familiarise yourself with the
reference sample served in your NWGIC glass labelled R. You will then be served a test
sample, labelled with a 3-digit code in your wine show tasting glass. Compare this test
sample to the reference sample and indicate how much you like the test sample
compared to the reference sample and at the same time how different you perceive
the test sample to be from the reference sample. Place the corresponding coloured
sticker on the map to reflect your opinion of this wine. When you are completely
satisfied with your answer, please return your empty test glass for the next sample.
Please retain your reference sample as you will use this to assess all the 7 test samples
we have for you today”.
At the end of the evaluation, consumers were asked to rate how much they liked the
reference sample (assuming a continuum for the liking scale) by placing the sticker
labelled R on the liking axis of the T-map. On completing the taste test, consumers
completed an evaluation of the test method and completed a demographic
questionnaire (see Chapter 5 for results on demographics).
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Reference and test
glasses for assessments

Labelled coloured stickers
to record responses

Figure 8.3 Consumers participating in RPM test at a public tasting
Data analysis
Individual points on the map were extracted into X, Y coordinate values using a 100
point grid developed for the map (Figure 8.4) for each assessor and each sample.

Figure 8.4 Reading coordinates from T-map scale using 100 point grid
All statistical analyses were carried out using XL-STATS (Addinsoft, 40, rue
Damremont, 75018, Paris, France). A three-way ANOVA (location-assessor-product)
was carried out on the data for the individual axes of the T-map scale since the data
were collected from different test locations. The data were also subjected to
generalised procrustes analysis (GPA) to determine product positions on a consensus
perceptual map and identify the area of innovation. An assessor plot showing the
spread of consumers and possible segments formed was generated using Senstools
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(OP&P Product Research, BV, Utrecht, The Netherlands). A correlation of the two axes
from the map scale was done to determine that the two axes were used
independently. Mean and standard deviations for the method evaluation questions
were determined.
Results
Product differences using individual axes
The mean liking (Y-axis) scores and the location-by-product interaction graphs for this
axis are shown in Figures 8.5 and 8.6 below.

100.0

Mena liking scores
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C

BC
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P3
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0.0
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P1
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P6

Error bars are standard error of the means. Letters represent Fisher’s LSD post hoc analysis of
means. Samples with no letters in common are significantly different at the 95% confidence
level.

Figure 8.5 Mean product liking scores on Y-axis of T-scale map
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Figure 8.6 Product-by-location effect for liking (Y-axis) scores using T-map scale at
public tastings

ANOVA showed a statistically significant product effect but no statistically significant
location effect. Fisher’s LSD comparisons of the means showed that product P2 was
liked less than products P5, P1 and P4 (Figure 8.5). The product-by-location interaction
effect was statistically significant and was due to a higher rating for product P5 at
location L02 and to a lesser extent a higher rating of product P2 also at location L02.
No other differences were noted (Figure 8.6).

The mean difference from reference (X-axis) scores for the test samples are presented
in Figure 8.7 below. On this axis, ANOVA showed statistically significant product
differences but no statistically significant location or product-by-location effect was
found at the 95% significance level. At 90% significance level a statistically significant
product-by-location effect was found. Fisher’s LSD comparisons of the means showed
that product P2 and P5 were considered more different from the reference than
products CR and P6 (Figure 8.7). The ANOVA results for both axes of the T-map scale
are shown in Table 8.2 below.
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level.

Figure 8.7 Mean product difference from reference (X-axis) scores for T-map scale at
public tastings
Table 8.2 ANOVA results for axes of the T-map scale used at public tastings
Scale axis

Liking
(Y-axis)

Difference
from
reference
(X-axis)

Source
Total
Location
Error (a) = Assessor
(Location)
Product
Location*
Product
Error (b) = Residual
Total
Location
Error (a) =
Assessor(Location)
Product
Location*Product
Error (b) = Residual

df
923
2

SS
364878
39

MS

F

P-Value

20

0.03

0.9721

129

89394

693

6

5129

855

2.54

0.0195

12

9386

782

2.32

0.0065

774
923
2

260923
673092
6917

337
2.80

0.0648

129

159608

1237

6
12
774

19937
4931
479802

3323
411
620

5.36
0.66

0.0001
0.7879

3458

It was note-worthy that although samples P5 and P2 were not significantly different
from each other in terms of how different they were to the reference sample, these
two samples were significantly different from each other on the liking (Y-axis) scale.
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Correlation between axes
There was no statistically significant correlation between the liking (Y-axis) and
difference from reference (X-axis) of the T-map scale (r = -0.105, p = 0.823).
Perceptual map using GPA
The assessor plot below shows how consumers were spread within the product space.
From this map it can be seen that the consumers perceived products differently. With
the exception of a few consumers in the lower left quadrant and on the extreme right
hand side who used the map differently, the majority were homogenous in the way
they used the T-map.
1.2
P5

Factor 2 (39.72%)

0.8

P1

0.4

P3

P2

0

P4
P6

-0.4
-0.8

CR
-1.2
-1.2

-0.8

-0.4

0
0.4
Factor 1 (60.21%)

0.8

1.2

CR=control reference. Blue dots represent individual consumers. Red diamonds are products

Figure 8.8 Assessor plot from GPA of T-map test at public tastings
The product residual values gave an indication of the consensus agreement between
assessors in placing products in the consensus map. Higher residual values implied low
assessor agreement on the position of products in the consensus map. The graph
(Figure 8.9) shows products CR and P2 had lower residual values compared to the
other products, suggesting better assessor agreement on the position of these
products in the consensus space. The generally high residual values for all the
products reflect individual differences in the way the products were positioned in the
map.
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Figure 8.9 Product residual values from GPA of T-scale test at public tasting events

The consensus product map generated from GPA (Figure 8.10) explained 30.4%1 of the
variance in the data. The liking variable (i.e. Y-axis of the T-scale map) was more
strongly correlated to Factor 1 (r= 0.840) than Factor 2 (r=0.391) while the difference
variable was more strongly correlated to Factor 2 (r=0.805) than Factor 1 (r=-0.423).

1

Total variance explained by the data was obtained from Senstools PANOVA results. This is because XL-

STATS was unable to test the statistical significance of the consensus space derived from GPA due to
the large data size
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Figure 8.10 Consensus GPA product map from T-map test at public tastings
Generally, products were differentiated into liked and not liked products on F1 and
different from reference or not on F2. It can be deduced from the map that product
P2 was the least liked product as it was loaded in the negative direction on F1 while all
the other products were liked approximately equally and loaded in the positive
direction of F1. In the second dimension it was clear from the map that product CR
was considered the least different to the reference while product P5 was considered
most different to the reference.
Summary and interpretation of product map
The ANOVA showed that both the liking and difference from reference axes of the Tmap differentiated between products. The product location interaction effect was
noted for product P5 and to an extent P2 tasted in location L02 on the liking axis only.
No other statistically significant interaction effects were noted, suggesting the RPM
method was reliable in giving consistent results in terms of product differentiation at
the different locations. No significant correlation between the liking (Y-axis) scale and
difference from reference (X-axis) scale was noted suggesting that these two variables
were not related terms. The GPA consensus map differentiated between liked and not
liked products on F1 and products that were different or not different from the
reference on F2. Lower residual values for CR and P2 suggested assessors were in
agreement on the position of these products in the consensus map.
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Although technically speaking an innovative area was identified (i.e. the area on the
consensus map between the liking and different from reference vectors) on the
perceptual map, the interpretation of the product map in this instance is made
differently considering that the reference sample was not an archetypal wine as
determined by expert judges’ scores. In this instance, since the reference wine was
‘neutral’ in flavour, it implies that products that lie in the innovation area have
flavours that were liked by consumers and could be new wine flavours as they are
different from the reference. For further product development purposes however, the
sensory profile of those wines will be required. The results of the product map can
also be interpreted from a benchmarking point of view, where the reference sample is
the benchmarked wine. Thus products that lie in the ‘innovative’ quadrant are
products for the benchmarked wine to aspire to become like if embarking on product
repositioning, while those in the lower left quadrant are direct competitors for the
benchmarked reference sample.
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8.3.2 Experiment 2: Hedonic line scale test at public tastings
Rationale
The hedonic line scale test was carried out at a public tasting location as a control to
compare the results with the relative preference mapping test already obtained at
public tastings. It was important to compare these two methods within the same
context, as the RPM method that purports to measure consumer preference was new
and required evidence of its validity to measure preference in the desired test
location.
Aim
1. To determine whether the liking (Y-axis) scale of the RPM T-map method is
comparable to the results from a hedonic line scale in public tasting locations
(construct validity)
Materials and method
Assessors
A total of 79 (41 males, 37 females, 1 no response) consumers at 2 different public
tastings took part in this test. The number of consumers included at each wine show
were as follows: Australian Inland Wine show (L05) = 35 (14males, 21 females) and Le
Concours des Vins du Victoria (L10) = 44 (27 males, 37 females, 1 no response).
Section 3.3.1 describes assessor recruitment at public tastings.
Products
The same 7 Chardonnay wines used in Experiment 1 were also used (see Table 8.1)
Apparatus – scales used
A 100mm ungraduated line scale with anchors at the extreme ends was used to
measure overall liking for products. Questionnaires were paper based and each ballot
sheet had 7 pre-labelled hedonic line scales corresponding to the blinding code for
each of the 7 test samples. A method evaluation questionnaire, the same as the one
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used for the RPM test in Experiment 1 was also used. A demographic questionnaire
was also completed (see Appendix 1B).
Experimental procedure
A similar test set up and wine service was used as with the RPM T-map method. The
differences were that assessments were on individual paper questionnaires and so no
large map was attached to the wall (Figure 8.11). In addition, as no reference sample
was required for this test, only one tasting glass was used and a rinse protocol
adopted to reduce odour and flavour carry over effect.

Paper
questionnaires

Figure 8.11 Test set up area for 9-point hedonic scale test at public tastings

Participating consumers received a test questionnaire package consisting of a
demographic questionnaire, a tasting ballot sheet and a method evaluation
questionnaire. Consumers indicated on the line scale by making a cross at the
appropriate point of the scale, to express how much they liked the sample overall. The
test set up did not allow consumers to mingle with the crowd while tasting samples.
Most consumers thus gravitated towards seats provided close to the serving area to
complete the questionnaire as shown in Figure 8.12 below. The method evaluation
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was completed after all tastings were done. And demographic questionnaire
completed (results of the demographics are presented in chapter 5).

Figure 8.12 Consumers participating in the hedonic line scale test at a public tasting
Data analysis
Data points were extracted from the line scale by measuring from the left (dislike
extremely) to the mark on the line. Three-way ANOVA was carried out to determine
product differences for overall liking scores and Principal Component Analysis (PCA)
was applied to the raw scores to derive a perceptual map of the products. The two
axes of the T-map test and the liking scores from the hedonic line scale test were
correlated to determine whether the two preference scales were associated. Mean
and standard deviations for the method evaluation questions were determined and ttests were used to compare the results from the RPM method evaluation and the
hedonic line scale method evaluation.
Results
Product differences
The mean overall liking scores for the products are shown in Figure 8.13. ANOVA
showed statistically significant product differences but no statistically significant
location or product-by-location interaction effect (Table 8.3). From the results,
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product P2 was least liked while products P5 and P3 were most liked. Product CR was
not liked as much as the other samples although it was liked significantly more than
P2. The pattern of product liking scores was similar to that shown on the liking (Y-axis)
of the T-map scale (c.f. Figure 8.5).
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Error bars are standard error of the means. Letters represent Fisher’s LSD post hoc analysis of
means. Samples with no letters in common are significantly different at the 95% confidence
level.

Figure 8.13 Mean overall liking scores for products in hedonic line scale test at public
tastings
Table 8.3 ANOVA results of preference test using hedonic line scales at public tastings
Source
Total
Location
Error (a) = Assessor(Location)
Product
Location*Product
Error (b) = Residual

df
551
1
77
6
6
461

SS
2004.52
0.46
739.83
107.90
5.72
1149.44

MS

F

P-Value

0.46
9.61
17.98
0.95
2.49

0.05

0.8273

7.21
0.38

<.0001
0.8904

Correlation between T-scale axes and hedonic line scale at public tastings
Pearson’s correlation between the results from the two axes of the T-map scale and
the hedonic line scale showed a statistically significant positive correlation at 95%
confidence limit, between the hedonic line scale and the liking (Y-axis) scale of the T-
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scale map (r = 0.849, p=0.016) but no statistically significant correlation between the
difference from reference (X-axis) and the hedonic line scale (r = 0.038, p=0.936).
8.3.3 Comparing RPM and hedonic line scale tests used at public tastings
Product differentiation on liking scales
Generally, the order of product liking scores from the RPM liking (Y-axis) scale and the
hedonic liking scale was similar although the hedonic line scale differentiated between
products better than the liking scale from T-map scale (Figure 8.14). In addition, the
liking scores from the T-map scale were generally higher than those from the hedonic
line scale test.
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Menan overall liking scores
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3.0
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1.0
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Hedonic line scale
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T-map liking scale

Error bars are standard error of the mean. CR = control reference sample. Note however that hedonic
line scale did not include a reference sample and the test was not comparative as with the T-map liking
scale. Mean liking scores from T-map scale have been divided by 10 to make the values comparable with
hedonic line scale scores.

Figure 8.14 Comparing pattern of product liking from T-map scale liking axis and
hedonic line scale
Consumer evaluation of test methods
Table 8.4 below compares the two test methods on five evaluation items rated by
consumers on a 5 point Likert rating scale. The student’s t-test showed where
significant differences between scores existed.

199

Table 8.4 Comparing mean values of test evaluation statements
Scale type
Mean (N=106)
Map scale
SEM
Mean (N=44)
Line scale
SEM
P-value
(Two-tailed t-test)

4.18 B
0.09
4.63 A
0.13

1.40
0.07
1.44
0.16

3.72
0.10
3.87
0.18

Detracted
Appreciate
from show
wine
experience
2.70
1.83
0.12
0.11
2.85
2.03
0.18
0.22

0.007*

0.842

0.441

0.521

Easy to
Complicated Enjoyable
understand

0.385

*ANOVA showed significant difference at 95%confidence level. SEM = Standard error of the mean.
Letters represent Fisher’s LSD post hoc analysis of means. Means with no letters in common are
significantly different at the 95% confidence level. Items were rated 1 = Not at all through to 5 = Very
much

Generally, consumers who took part in the line scale test considered this test method
to be significantly easier to understand than consumers who took part in the map test
method. Nevertheless, the mean score for both methods on this evaluative item were
in the same category (i.e. 4 on a 5-point scale), suggesting that both methods were
considered to be easy to understand. No other significant differences were found
between the two methods. Thus both methods were considered not to be
complicated or detract from consumers’ public tasting experience. Consumers were
‘indifferent’ as to how much they enjoyed both tests as the mean scores for both tests
were mid range. Consumers did not find either method helped them to appreciate
wines. Written comments about the map method however suggested that consumers
would have found the method helpful to appreciate wines better if the reference
sample was known. A few consumers reported that the map method took time but
was enjoyable. No written comments about the line scale method were provided by
consumers. Reflections on consumer testing at public tastings from the researcher’s
point of view are presented in Appendix 8.
Summary
Overall, the liking results from the T-map scale using RPM were comparable to the
results obtained from the hedonic line scale test. The relative liking for products on
both scales was the same, although the scores from T-map scale liking axis were
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higher than that from the hedonic line scale. In addition, the hedonic line scale was
more discriminating than the liking axis of the T-map. There was a high positive
correlation between the two liking scales but no correlation between the liking scales
and the difference from reference scale of the T-map. The RPM method was able to
provide actionable information for product development and marketing purposes.

8.5 Discussion
The current study showed that the RPM method could be implemented at actual wine
show public tastings to obtain valid results. The strong positive correlation between
the liking (Y) axis of the T-map scale RPM method and the hedonic line scale indicated
that those two scales were highly related. This showed evidence that the T-map liking
scale gave valid information on consumers’ liking for the products; an example of
criterion related validity of the results of RPM (Christensen et al., 2011), where the
criterion was the standard hedonic test method. Researchers have found that
similarity and preference judgements are different and the two are not made based
on the same attributes (Derbaix and Sjoberg, 1994). The lack of correlation between
the difference from reference scale of the RPM method and the two liking scales (i.e.
hedonic line scale test and T-map using RPM method) was further evidence of the
validation of the results from the RPM method used at public tastings. This gave an
indication of discriminant validity of the results from RPM (Christensen et al., 2011).
The different types of validity and forms of validation of inferences made using the
RPM method are discussed further in Chapter 9.

The results of the RPM were also reliable as consistent relative liking for the products
was achieved at the different public tasting locations. In sensory consumer product
testing, it is accepted that the relative scoring of products is more important than the
absolute values (Lawless and Heymann, 2010). In this study, generally, the order of
product liking was consistent across all three test locations.

It has been concluded that internal preference mapping is more advantageous for
marketers while external preference mapping is advantageous to the product
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developer (van Kleef et al., 2006). The relative preference mapping method however
was able to provide actionable information from both product development and
marketing perspectives. The difference from reference scale included in the
assessment added a second dimension for explaining differences between products
relative to the reference. Hence it was possible to draw conclusions about the
products in relation to the reference sample for product development purposes and
highlight competitor products for marketing purposes. From a product development
viewpoint, potentially innovative flavours that consumers would like are quickly
identified when a neutral reference is used. Such products are considered different
from the reference sample and liked by consumers. In the public tasting setting, this
information is useful to wine exhibitors as it provides a cost effective and fast way to
screen products for further product development activities. Additional information
such as sensory or instrumental data is however required for flavour optimisation of
those products. This function of the RPM method makes it applicable for use outside
of public tastings and could be adopted for use in other food and beverage industries.
The marketing advantage provided by the RPM method was the ability to use it as
benchmarking tool. Often wine makers attend public tastings to benchmark their
wines with other wines (see Chapter 4). The results from the RPM method provided
information on competitor wines exhibited at the tastings from a consumer
perspective in a quick and cost effective way, where the reference sample was
considered as a benchmarked wine. The information would be useful for product
positioning and rebranding which are marketing oriented activities.

Finally, the RPM method was considered to be as easy to understand as the hedonic
line scale test and both were not considered complicated. This was a positive
indication that using the T-map scale of the RPM method at wine shows allowed
participants to easily understand this method. Even though consumers were
‘indifferent’ about how much they enjoyed either test methods, consumers did not
consider that either method detracted from their public tasting experience. This was a
positive indication that carrying out preference test at public tastings would be
acceptable by participants.
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8.6 Conclusion
The results of the RPM method provide valid information about consumer preferences
when compared to a standard hedonic test method at public tastings. RPM method
however also gives direct information about product differences compared to a
reference sample. This additional information from RPM provides a fast and cost
effective way to identify innovative wine flavours that consumers like for product
development. Also, competitive benchmarking for marketing purpose can be done.
Consumers found both the RPM and hedonic test methods easy to understand and did
not consider either method detracted from their public tasting experience. This
indicates that the RPM method provides a reliable and convenient means of
conducting consumer preference testing at public tastings.
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Chapter 9
9.0

Validation of results using relative preference mapping: A

comparison with industry best practice
9.1 Introduction
Reliability and validity are the two main properties of a test or research method that
reflect good measurement. In the absence of these elements, results obtained from
the measurement cannot be trusted. Reliability of a test is a measure of the
consistency or stability of the results from a test or research method (Christensen et
al., 2011). Validity of a test on the other hand describes how accurately the test
measurement reflects the real life event (Cohen and Swerdlik, 2005). In sensory and
consumer product testing, reliability on a group level at least is considered a simple
concept to demonstrate and can be achieved based on repeatability or reproducibility
of test results. Validity on the other hand has been described as a “nebulous concept
and hard to demonstrate” (Moskowitz et al., 2008c). This is because in consumer
product testing in particular, the concept of an attribute such as liking is not simple to
substantiate and there are no known concepts or attributes to compare it to
(Moskowitz et al., 2008c). This made earlier researchers report about the 9-point
hedonic scale that “the method [9-point hedonic scale] has satisfactory reliability
when repeated on similar groups, although its validity, as such, can hardly be
determined until there is available some accurate unquestioned method of
determining likes and dislikes” (Peryam, 1950) retrieved from (P&KResearch, 1998) .
These notwithstanding, it is advocated that sensory scientists should consider more
methodological research to establish the reliability and validity of sensory methods
(Meiselman, 1993). Although some data, like consumer preference data, are
inherently variable, more commonly, a test that produces valid results will most likely
also be reliable; however a test that produces reliable results may not necessarily give
valid results. Where a test has been shown to have good reliability and validity
properties, the results can be ‘trusted’, at least more so than other forms of evidence.
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9.1.1 Types of evidence for validity
In psychological test measurement, three main forms of validation are criterionoriented validation, content validation and construct validation (Cronbach, 1990).
These methods of validation can also be applicable to test methods used in sensory
consumer science. Cronbach (1990) explains that in construct validation the terms
that explain a concept, behaviour or attitude should come together to give meaning to
the concept. Moskowitz puts it slightly differently and explains that this type of
validity implies the “attribute being measured really captures the essence of what is
being studied”. He however, finds construct validity in consumer product testing
“vexing” as it is an elusive concept to demonstrate. For example, does a question on
liking actually capture the construct of product acceptability and what attributes does
one use to measure the full construct of liking or acceptability? In descriptive sensory
testing, however he considers that it is much simpler to demonstrate construct validity
by producing reference standards and defining the attributes based on this reference
standard (Moskowitz et al., 2008c). On the contrary, in psychology testing, it is
considered that since all tests and research instruments used in psychology always
involve the measurement of constructs, hence this type of validity is considered as the
‘umbrella’ of all other types of evidence of validity (Cronbach and Meehl, 1955,
Christensen et al., 2011). Thus, when a test is shown to produce any other type of
validity, it will also show evidence of construct validity.

Content validity is more likely to be encountered in psychological testing than in
sensory science. It refers to the relevance of the content (i.e. facts and concepts) of
test items contained within a test. In sensory testing, often only single attributes (e.g.
sweetness intensity) or constructs (pleasantness or appeal) are measured. Such items
are not made up of different components coming together to form a single construct.
Face validity as an example of content validity however may be simpler to
demonstrate in sensory testing. In the simplest form, face validity is the evidence that
a test appears to measure what it is that the researcher aims to measure (Moskowitz
et al., 2008c). Moskowitz considers that in sensory science and consumer testing, face
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validity is one of the various types of validity that can be readily identified. That is, it
should be simple to show that an attribute measures what it says it does.
Subsequently a scale that purports to measure liking should measure liking and not
some other attribute such as ‘novelty’, even though novelty may be a good predictor
of liking (Moskowitz et al., 2008c). Munoz, further iterates statements about the face
validity of a test can be made based on the norms about a product or product
category. These norms he suggests are used as a measure of validity against which the
validity of other tests can be compared (Moskowitz et al., 2008c).

Relation based validation such as criterion related validity compares the results of the
test of interest with one or more relevant and known criteria, i.e. a standard or
benchmark. A correlation between the test of interest and the standard or criterion in
relation based evidence of validity results in a validation coefficient that gives an
indication of how strong the relationship between the two tests is, and consequently
how strong the evidence of validity of the test result is. Criterion based validations
may be concurrent or predictive depending on the amount of time elapsed between
carrying out the test of interest and the standard test. When the two tests are done at
about the same time, this is a concurrent validation. Predictive validation occurs when
the test of interest is used to predict the results of a future test. Convergent and
discriminant validity evidence are also two types of relation based validations. In
convergent validation, the evidence of validity is based on there being a correlation
between the test of interest and the independent measures of the same construct
(Christensen et al., 2011) while discriminant validation is based on there being no
relationship between the results of the test of interest and that obtained from a
theoretically different construct to that being measured. The different forms of
validity evidence are all important and not independent of each other. Rather they
should be integrated to come to a conclusion of the validity of a test although it may
not be possible to carry out one experiment that tests all three forms of validations at
the same time. In any one experiment a particular form of validation may be more
prevalent than other forms. In this chapter a criterion-oriented validation approach is
used to support evidence of validity of the new relative preference mapping method.
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Previous chapters (i.e. 7 and 8) also used a criterion-oriented validation approach to
show evidence of the validity of the new RPM method. In those examples, the scale
used was considered the validation criterion. In this chapter however, the criterion
considered is based on industry best practice.
Identifying a criterion standard for consumer preference testing
To use a criterion-oriented validation to show evidence of validity for results obtained
from a test, a criterion standard first needs to be identified. The standard may be an
already validated research method, or test instrument that is widely used to measure
the construct of interest (Moskowitz et al., 2008c). The question then is why the need
to develop a new method or create a new scale if there already exists a validated tool
for the same purpose? Often, when using criterion-oriented validation, justification for
the development of the new method is important.
Standards in consumer sensory testing
The International Standards Organisation (ISO) and American Society for Testing and
Materials (ASTM) committee E18 (sensory committee) are currently in the process of
developing standards for conducting hedonic tests in a controlled area (ISO CD/11136,
(ISO, Under development)) and A New Standard Guide for acceptance and preference
test with consumers (ASTM WK22268 (Work in progress)) respectively. General
sensory text books (e.g. (Lawless and Heymann, 2010, Meilgaard et al., 2006) however
provide guidelines for standards of good practice for conducting sensory tests
including consumer acceptance tests. Although current literature on consumer
sensory testing advocates testing in natural consumption environments (Meiselman,
In press), generally accepted standards for sensory testing, including hedonic tests
with consumers, is to carry out tests in a controlled environment free from external
influences and distractions such as foreign odours, noise, and people. Tests are carried
out either in specially built sensory tasting facilities with individually partitioned
booths to minimise interactions between tasters or in central location venues where
consumers are seated at individual tables for the same purpose. Consumer sensory
tests are carried out unbranded. The test products and others similar to it are required
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to be out of sight of consumers throughout the test to minimize bias. The type of scale
used to measure consumer acceptability or degree of liking in standard tests may
differ based on internal policies of companies. In practice however, the 9-point
hedonic scale (Jones et al., 1955) is most widely used for measuring consumer liking.
Other well used scales to measure degree of liking include line scales, magnitude
estimation scales (Stevens, 1959, Moskowitz and Sidel, 1971), and variations of these
such as the hybrid and self adjusting scale (Villanueva and Da Silva, 2009) and the
labelled affective magnitude scale (LAM) (Schutz and Cardello, 2001) respectively. The
issue of which scales are valid for consumer acceptability testing is left to
psychophysicists to debate upon. In sensory consumer testing it has been concluded
about scales used to measure preference that; “all scales that purport to measure
preference so far as no gross errors are made tend to do a good job” (Peryam, 1989)
cited in (Lawless and Heymann, 1998). It is no surprise then that when different types
of scales used to measure degree of liking are compared similar results are often
obtained e.g. (Hein et al., 2008, Lawless et al., 2010). The outcome is similar because
in sensory consumer testing relative scoring of products are of more value to product
decision making than the absolute score given to a product and scales form a
convenient way to indicate relative differences. Subsequently, it has been concluded
that any scale that differentiates well between products is a useful scale for sensory
consumer testing (Lawless and Heymann, 2010).

Another important consideration in standardised consumer test is the use of
appropriate assessors to carry out the test. Appropriate assessors may be defined as
product category users who are not experts in the product (McDermott, 1990), or
assessors selected based on their sensory acuity or specially trained to identify subtle
odours and flavours for the product category (Meilgaard et al., 2007).

Taking all these into consideration, a standard sensory consumer test may be
described as one carried out under controlled environmental conditions, using an
appropriate scale that effectively differentiates between products and involves testing
with product category users.
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A criterion to test relative preference mapping against
Given that all scale types that are designed to measure preference when used
appropriately will indeed do a good job of differentiating between products, using a
scale’s ability to differentiate between products as a criterion to validate a new
method seems quite obvious. In consumer sensory testing, different criteria have
been used when different scales or methods have been compared against each other.
The most often used criterion however is to consider how well the different methods
used differentiate between products e.g. (Lawless et al., 2010). Another criterion that
has been used is how well perceptual maps generated from the acceptability data
gives information about consumer segments tested (Lawless et al., 1995, Villanueva
and Da Silva, 2009). This is in actual fact another way of considering how well a scale
differentiates between items on the scale. The semantic equivalence of scales was
also used as a criterion standard in the development of the labelled hedonic scale (Lim
et al., 2009).

In the current study, results from RPM at public tastings are compared with results
obtained from a hedonic line scale test under standard laboratory test conditions
according to world best practice for consumer test. The aim is to determine how well
the RPM method differentiates between products and what information about
products and / or consumers can be derived based on perceptual mapping of the data.
Hedonic line scale under standard laboratory test conditions is used as the criterion
standard since line scales are considered to be more discriminating than category
scales and controlled laboratory conditions are considered industry best practice for
sensory test.
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9.2 Aims and objective
The objective of this study was to obtain criterion related evidence of validity for
inferences drawn from the relative preference mapping (RPM) method when
compared to industry best practice for consumer testing using a line scale. Accordingly
the aims were:
1. To determine if the liking scale of RPM method is correlated with liking scores
obtained from line scale test.
2. To determine if the RPM method differentiates between products as well as a
hedonic line scale test under standard conditions does
3. To compare interpretations of perceptual maps derived from RPM and hedonic
line scale test (PCA)

9.3 Methodology
The data obtained from RPM carried out at public tastings was compared with data
obtained from an external field testing agency contracted to carry out consumer
sensory test. The methodology described here refers to the method used by the
external testing agency. For the methodology on RPM at public tastings, please see
chapter 8 section 8.3.1.
Testing agency
Your Source (Your Source Market Research, Level 3, Office Tower One, Chadstone
Shopping Centre, 1341 Dandenong Road, Chadstone, VIC 3148).
Assessors
A total of 134 pre-screened white wine consumers took part in the study. Section
3.3.3 provides details on the recruitment method used.
Products used
The same 7 white wines used for the consumer tests at public tastings were used in
this test (c.f. Table 8.1)
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Apparatus – scales used
The electronic version (i.e. on computer screen) of the 100mm hedonic line scale with
anchors, similar to what was used at public tastings was used (see section 8.3.2).
Experimental procedure
Consumers indicated how much they liked each of the test samples in a monadic
sequential order by placing a tick on the line scale. Section 3.5.1 provides more details.

9.4 Data Analyses
All statistical analyses were carried out using XL-STATS (Addinsoft, 40, rue
Damremont, 75018, Paris, France).
Hedonic line scale test under standard laboratory conditions
Two-way ANOVA was used to determine how products were differentiated when
consumers used the line scale under standard conditions to measure liking. Principal
Component Analysis (PCA) was used to obtain a perceptual map of the products in
two dimensions.
Comparing RPM and hedonic test under standard conditions
Pearson’s correlation was carried on the scores from the axes of the T-map scale and
scores from hedonic test under standard conditions. The order of liking for products
from the two tests was compared and interpretation of product positions and
consumer segmentation of the perceptual maps from the two tests were compared.

9.5 Results
9.5.1 Product differences and perceptual map for hedonic test under standard
conditions
Product differences
The overall mean liking scores for the products are shown in Figure 9.1 below. Twoway ANOVA showed statistically significant product differences (Table 9.1) and
Fisher’s LSD multiple comparison test showed where product differences existed.
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Figure 9.1 Overall mean product liking scores for liking test under standard conditions

Table 9.1 ANOVA results of preference test using hedonic line scales under standard
testing conditions
Source
Model
Error
Corrected Total
Assessor
Product code

DF
139
798
937
133
6

SS
212493.715
352060.687
564554.402
171347.545
41146.171

MS
1528.732
441.179

F
3.465

Pr > F
< 0.0001

1288.327
6857.695

2.920
15.544

< 0.0001
< 0.0001

Overall, product P2 was significantly less liked than all the other test products. Also
product P5 was liked more than products CR and product P2 but not significantly
different in liking compared to the other products (Figure 9.1).
Perceptual mapping using PCA (Internal analysis of preference)
The perceptual map generated using PCA is shown in Figure 9.2. The first two principal
components (PCs) explained 45% of the variability in the data including the third
factor improved the variability explained to 62.6%. For simplicity of interpretations,
only the first two PCs were considered in the biplots.
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Figure 9.2 Assessor-product biplot showing product positions in perceptual map and
direction of product liking for consumers under standard test conditions
Visual inspection of the perceptual map showed the direction of product liking was on
the positive side of the first dimension (F1) as indicated by the dense spread of
consumers in this direction. On this axis the least liked products were loaded to
negative side of F1 shown as products P2 and to an extent CR. All the other products
appeared to be liked similarly. The products are further differentiated on F2 with
products P5 and P1 liked differently to P3, P4 and P6. These results suggest that the
consumers are not homogenous in their preferences for products and there is a
consumer group that clearly likes products P5 and P1 similarly and a different group
that liked products P3, P4 and P6 similarly. A few consumers also appeared to like
product P2.
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9.5.2 Comparing RPM at public tastings with hedonic line scale test under standard
conditions
Product differentiation on liking scales
Generally, the order of product liking scores from RPM liking (Y-axis) scale and the
hedonic line scale were similar although the line scale differentiated between
products better than the liking scale from T-map scale (Figure 9.3). In addition, the
liking scores from the T-map scale were generally lower than those from the hedonic
line scale test, except for the scores for P2 which was slightly lower with the line scale

Mean liking scores

test compared to the T-map scale test.
10.0
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8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0
CR

P1

P2
P3
Products

Hedonic scale

P4

P5

P6

T-map liking scale

Error bars are standard error of the mean. CR = control reference sample. Note that hedonic line scale
did not include a reference sample and the test was not comparative as with the T-map liking scale.

Figure 9.3 Comparing pattern of product liking from T-map scale liking axis and
hedonic line scale
Correlation between T-scale axes and hedonic line scale test under standard conditions
Pearson’s correlation between the results from the two axes of the T-map scale and
the hedonic line scale show a significant positive correlation between the hedonic line
scale and liking (Y-axis) scale of the T-scale map (r = 0.959, p = 0.001). A negative
correlation between the difference from reference (X-axis) and the hedonic line scale
was found but was not statistically significant (r = -0.109, p = 0.817). The correlation
results show evidence of convergent and discriminant validity respectively.
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Figure 9.4 Product map derived from GPA of RPM T-map scale at public tastings (same
as Figure 8.10).

1.5

Factor 2 (18.61%)

1.0

P1

P5

CR
0.5
0.0
P2
-0.5

P6

-1.0

P4
P3

-1.5
-1.3

-0.8

-0.3

0.2

0.7

1.2

Factor 1 (26.43%)

Figure 9.5 Product map derived from PCA of hedonic data obtained under standard
testing conditions
The perceptual maps from the two tests (shown above Figures 9.4 and 9.5) had a
similar pattern of product differentiation. In both maps, products P1 and P5 were
considered similar to each other as they loaded close to each other on both maps.
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Product P2 was clearly different to all the other samples, while products P3, P4 and P6
appeared to be considered similar to each other. A point of difference however was
that product CR was considered different to P6, P4 and P3 in the PCA map but in the
GPA map, P6 was similar to P4 and CR.
Summary
Generally, the results from the two tests were similar in terms of product
differentiation. Differences in the positions of particular products in the perceptual
map however may be explained based on the different consumer groups involved in
the two tests. It is known that the largest source of variation in consumer preferences
is due to individual consumer differences. Consumers who took part in the RPM test
were recruited from public tasting events and the majority age group of these
consumers was 25-34 years. Consumers who took part in hedonic line scale test under
standard conditions on the other hand were more evenly spread across the different
age groups, but with slightly more consumers over the age of 45 years. It is known
that taste preferences change with age (Drewnowski, 1997) and this may have
contributed to the differences in the way products were liked between the two test
groups.

9.6 Summary of evidence of validity for relative preference mapping
In the experiment described above, a criterion-related validation process was used to
show evidence of validity of results obtained from the relative preference mapping
method. There was evidence of convergent and discriminant validity when the mean
liking scores for products rated using T-map scale and hedonic line scales were
correlated. A validation coefficient r = 0.959 obtained for the liking axis of the T-map
scale and hedonic line scale was evidence of convergent validity while a non
significant negative correlation between the hedonic line scale and the difference
from reference axis showed evidence of discriminant validation. As mentioned
previously in chapter 8, difference and liking judgements are made based on different
contexts, one being an objective judgement and the other subjective, which are
unrelated. From a sensory evaluation point of view, the criterion selected to show
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evidence of validation was based on how products were differentiated on the
different scales. The results from the current study also support evidence of
concurrent validity of the results from RPM as both the T-map scale and the hedonic
line scale tests showed similar relative product preferences leading to a strong
positive correlation between these two scales.

Lawless (1995) suggested that one way to show the validity of perceptual maps was to
determine that the results could relate to consumers or to descriptive attributes. In
this regard, the current experiment provided evidence to support the validity of the
RPM perceptual method as the results related to consumer preferences similar to
inferences that would be drawn from a simple internal map, save for differences in the
consumer groups used. The RPM perceptual map method had an added advantage of
being able to relate consumer preferences to perceived differences from a reference,
enhancing the utility of the method.

Sources of evidence of validity of the RPM T-map scale method gathered during the
method development stage in chapter 7, the in loco testing stage at public tastings
and the current study comparing to industry best practice are summarised in Table 9.2
below.
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Table 9.2 Summary of evidence of validation of the new Relative Preference Mapping method developed as part of PhD research
Description of experiment
1. Compared X and Y axis scores of T-map
a. Laboratory data (N=30)

b. Wine show data (N = 136)

Results [Chapter of thesis]

Negative correlation
(r = -0.722, p = 0.105) [Section 7.3.1]
Uncorrelated (r = -0.105; p = 0.823)

Type(s) of validity
Discriminant validity

Discriminant validity

2. Compared T-map liking (Y-axis) scores with
9-point hedonic scale in the laboratory N=30

High positive correlation
(r = 0.894, p = 0.016) [Section 7.3.2]

Concurrent criterion-based validity
Convergent validity

3. Compared T-map liking (Y-axis) scores from
wine show test (N=136) with:
a. Hedonic line scale scores from wine
show test (N=72)

High positive correlation
(r = 0.849, p = 0.016) [Section 8.3.2]

Convergent validity

b. Hedonic line scale scores from
standard laboratory test (N=132)

High positive correlation
(r = 0.959, p = 0.001) [Section 9.3.2]

Concurrent criterion-based validity
Convergent validity
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9.7 Conclusion
Evidence of the validity of results obtained from RPM method was demonstrated
during the method development stage described in chapter 7, during in situ testing
at public tastings and when compared to industry best practice. In all instances,
when the liking results from RPM was compared to standard preference testing
methods, similar results were obtained giving confidence that the RPM method was
able to measure liking both in the laboratory during the method development phase
and in actual public tasting locations. The advantage of the RPM method however
was the additional information provided by this method on how products differed
from a reference sample. This information was useful as it highlighted an area of
innovation to quickly identify innovative products in a cost effective way.
Information relevant for marketing purposes to identify competitors in the market
fast was also possible. Continued testing with the RPM method that supports the
findings of this study would justify its adoption for consumer testing at public
tastings and in other contexts.
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Chapter 10
10.0 Overall conclusion, limitations and recommendations
10.1 Overall research conclusions
Wine show public tastings in general have features that attract appropriate
attendees for use in consumer preference tests. These participants are enthusiastic,
frequent wine consumers, with moderate knowledge about wine. They are not
highly involved with the wine industry and as such are not experts. The feature that
draws the most number of these general wine consumers is the social ambience of
the public tasting. Similar to findings from Berg and his colleagues over 50 years ago
(Berg et al., 1955), the current study showed that it is feasible to collect consumer
preference information at public tastings when simple test questions are used.

Consumer preference testing at public tastings can produce valid results using either
a simple line scale or the newly developed T-map scale for relative preference
mapping (RPM). The advantage of the relative preference mapping method is its
ability to highlight an area of innovation from a consumer viewpoint, fast and cost
effectively, without the need for external data such as sensory descriptive or
instrumental data when the expert judges’ results for the wines are known. Without
expert judges’ results, RPM is able to provide information for competitive
benchmarking and fast identification of potentially innovative wine flavours. External
data, such as sensory profile data are however required for further product
development purposes.

In the long run, incorporating this type of testing at public tastings will provide a
large database to allow the wine industry to identify trends in consumer
preferences. In the short term, exhibitors who participate in such tastings will have
additional information about their wines from a consumer perspective at no added
cost. The ‘game-like’ nature of the relative preference mapping method makes the
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RPM method a suitable method as it fits into the mood of the public tasting
experience. Regarding cost, entry fees already being charged for public tastings, can
be used to cover any additional expenses incurred in incorporating this form of
testing into the event.

10.2 Limitations and recommendations for further studies
Several limiting factors were encountered in the course of carrying out this project.
Some of these limitations and steps to reduce their effects have been described in
the relevant chapter accounts of the particular studies. The limitations outlined here
are those that could not be effectively reduced due to project constraints or lack of
prior knowledge. In this section, recommendations are made concerning alternative
ways to manage some of the limiting factors. However not all limitations can be
addressed in this manner and these are simply highlighted for consideration in
future studies.

1. The first limiting factor was the relatively small number of wine show public
tastings included in this study; i.e. 13 out of 49 possible wine show public
tastings. This limitation was due to the difficulty in establishing contact with
public tasting organisers. Generally, wine shows are organised by voluntary
committees, with most of the members having other regular jobs, making it
difficult to establish effective contact. If a broader range of wine show public
tastings is to contribute to future consumer preference tests then more robust
communication systems appear necessary. Perhaps, the wine industry could
support wine show organisers to allow them more time to be available for
contact. This may help improve establishing contacts with show organisers.
2. While it was hoped to include at least 1 public tasting from each State in the
original survey in 2010, it was not possible to include tastings in Western
Australia and South Australia for logistical reasons. Consequently generalisations
about the types of consumers who participate in public tastings may not reflect
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the entire national population of public tasting participants. It is recommended
that any further studies in this area include public tastings from these States.
3. Identifying which wine shows to include was a challenge. Although Winebiz
presented a useful platform with information on all the wine show public tastings
available in Australia, the lack of uniformity with the way the shows were
organised, and the different information provided about various tastings, made it
difficult to assess which tastings to include in the initial survey and which not.
However, using the findings of the initial survey conducted in 2010, it was
possible to select public tastings that would have better representation of the
general wine consumer in the follow up survey in 2011. This research identified
several ways for classifying public tastings. With this new knowledge, future
studies could consider finding a consistent way to classify wine shows and public
tastings to help potential participants easily identify which events to attend. Such
information may be relevant to researchers in the wine industry as it will inform
which types of tastings can be included in different research work. It may also be
relevant to the wine tourism industry as a surprising finding from this study
showed that tourist information centres were not popular sources of information
for participants.
4. Although much effort was put into getting consumers involved in participating in
this research at the public tastings, the overall participation rate was quite low,
24% and 14% in 2010 and 2011 respectively. For the purposes of this research
these participation rates were deemed satisfactory to make deductions about
the types of participants at these events and provided enough numbers for
consumer preference tests. The limitation was due to a lack of integration of the
research study as part of the public tasting event and exacerbated by an inability
to provide enough personnel to carry out the research. As this was the first study
of its kind at many of the shows, building rapport with event organisers was
considered fundamental and it was important not to make event organisers feel
pressured to take on additional work as they only use volunteers. Some event
organisers however, now appreciate the impact of such research and may be
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more amenable to cooperate and even offer to help in data collection. A
recommendation for future work in this area is to involve stewards engaged at
these tastings to assist in collecting the kind of data presented in this research.
Prior training will be required.
5. Recruiting participants for consumer research is one of the most expensive parts
of any consumer project, in fiscal cash and time cost. For example, Your Source,
the external agency used in this study, budgeted about $10,000 as incentives for
120 consumers alone. This is a high cost to consumer studies. With limited
funding to provide incentives for consumers to participate in a research study,
particularly in a small city such as Wagga Wagga, engaging consumers to
participate in tests at the NWGIC laboratory proved to be a difficult task, with
high attrition rate. This was reflected in the low participant numbers used in the
studies carried out at the NWGIC laboratory (c.f. Chapters 6 and 7). In those
experiments however, statistically significant product differences gave
confidence that the results were valid and reliable. This limitation could have
been reduced had greater incentives been available.
6. Serving temperature of wines at the public tastings was one of the difficulties
that this project had to contend with. Wines are not always served at the
recommended serving temperature which, for white wine, is 14±2 oC, making this
an uncontrolled variable. This is actually an important logistical issue for wine
show organisers given the large number of wines exhibited. Perhaps future
studies could look at the effect of serving temperature of wine at public tastings
on consumer preferences, sensory profile of wine and perhaps awards given to
wines.
7. There were several other uncontrolled variables associated with testing at the
public tastings; the use of one glass for all test samples (as is the practice at
public tastings), the open assessment method as opposed to testing in individual
booths, the noise level, the presence of other wines, labels on wines exhibited
and the catalogue provided which provide more details about the wines (i.e. any
award won and comments from judges). These are limiting factors for standard
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sensory testing protocols that may potentially bias results. In this study, effort
was made to reduce the effect of some of these external factors but others were
beyond the scope of this exploration into consumer testing at public tastings.
Since public tastings form an example of a normal consumption location, this
limitation highlights the limited knowledge available regarding testing in such
locations and the presence of unknowns. Future research is thus called for in this
area and in the public tasting setting more effort is required to understand the
effect of these external factors on consumer preferences.
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Appendix 1
Survey questionnaires used
A. Initial consumer survey at public tastings in 2010

Date.....................

Panellist code..................

DEMOGRAPHICS
1. What is your involvement with the wine industry? (Please tick all that apply)
No involvement with wine industry
Wine maker
Wine grape grower
Wine student
Wine trades person / marketer
Wine writer
Wine consumer
Wine education
Other (specify):
Please answer questions 2 to 6 by ticking one answer that best describes you.
2. What is your occupation?
Professional
Managerial / Administrator
Clerical / Service work
Tradesman / Labourer
Retired
Stay at home parent
Student
Between work
Business owner / self employed
Producer / Farmer
Other (specify):
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3. What is your highest level of education obtained?
School leaver
High School
TAFE certicate / diploma
Bachelor’s degree
Master’s degree
Doctorate
Other (specify):

<$30

4. What is your annual household income before taxes?
<$30,000
$30,001 -50,000
$50,001 -75,0000
$75,001 -100,000
$100,001-200,000
>$200,001
5. What is your gender?
Male ( )
Female ( )
6. What age group are you?
18-24 ( )
25-34 ( ) 35-44 ( )

45-54 ( )

55-64 ( )

65+ ( )

7. What is your usual place of residence?
Postcode ......................... Country (if not Australia).............................

WINE CONSUMPTION PATTERNS
8. How long have you been drinking wine? (Number of years) ______
For questions 9 & 10 please use the scale below to express your opinion and circle
the appropriate number for each question.
Not

1

2

3

4

5

6

7

Very
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9. How do you rate your enthusiasm for wine?
1

2

3

4

5

6

7

6

7

10. How do you rate your knowledge of wine?
1

2

3

4

5

11. How often do you consume wine? (Please tick the appropriate box)
Everyday
Several times a week
Once a week
Once a fortnight
Once a month
Less than once a month
The following information applies to Q12 & 13
Where a glass equals one standard drink (100ml of alcohol by Australian standards)
please estimate the following:
12. How many glasses of wine do you drink on average in a weekend? ______
13. How many glasses of wine do you drink on average in a weekday? ______
14. Express in percentage (%) which of the following styles of wine you consume on
average. (The total should come to 100%)
Red
White
Rosé
Sparkling
Fortified
Other (specify)
Total

100%
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15. Use the scale below to rank the following wine styles in order of your preference
from the least to the most preferred. Assign a number to each wine style
Least preferred
1

Most preferred
2

3

4

5

Red
White
Rosé
Sparkling
Fortified
16. What is your average household spending on each of the following wine styles in
a month?
Red

$

White

$

Rosé

$

Sparkling

$

Fortified

$

Other

$

WINE SHOW INVOLVEMENT
17. How many different wine shows, including this wine show do you attend in a
year? ______(e.g. 2 per year)
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18. Where do you get information about wine shows to attend? (Please check all that

applies to you)

Direct marketing by event organisers
Direct marketing by wine exhibitors
Local news papers
Electronic media (TV/Radio)
Posters and fliers
Tourist information centre
Magazines/newsletters
Word of mouth
Winery mailing list
Wine club
Internet website
Other (specify):
19. What is your reason for attending wine show public tasting days? (Please check

all that applies to you)

To socialise
I have an interest in wine
To know which wines won medals
To learn about different wines
To network industry people
To catch up with friends
Invited by someone
Curious to know about such events
To have as many free drinks as possible
To learn about new wine styles
It is a local event
To decide on which wines to buy
Handy event to attend
Other (specify):
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About today’s wine show
20. How many times have you attended this particular wine show, including
today?______________(e.g. 2 times)
21. How far have you travelled to attend today’s show? ________km (e.g. 10km)
22. Express in percentage (%) which of the following styles of wine you have
tasted today. The total should add up to 100%
Red
White
Rosé
Sparkling
Fortified
Other (specify)
Total
100%
23. Of the wines you have tasted today, express in percentage (%) which of the
following styles you preferred. Total DOES NOT have to add up to 100%
Red
White
Rosé
Sparkling
Fortified
Other (specify)

24. Express in percentage (%) which of the following awarded wines (regardless
of wine style) you have tasted today. The total should add up to 100%
Award not known
Gold medal wine
Silver medal wine
Bronze medal wine
Non-medal wine
Other (specify)
Total

100%
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25. Of the awarded wines you have tasted today, express in percentage (%)
which of the following you preferred. Total DOES NOT have to add up to
100%
Award not known
Gold medal wine
Silver medal wine
Bronze medal wine
Non-medal wine
Other (specify)

26. How satisfied are you with today’s wine show? Circle the number that
best expresses your opinion
Not at all
1

Very much
2

3

4

5

6

7

27. Please use the space below to provide any other comments you have about
your experience at today’s wine show.
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B. Follow up survey in 2011
Name of Wine show________________________________________________.
Date ________________

Code ____________

1. What is your gender? Tick ONE option only
Male

[ ]

Female [ ]

2. What age group are you? Tick ONE option only
18-24

[ ]

45-54

[ ]

25-34

[ ]

55-64

[ ]

35-44

[ ]

65+

[ ]

3. What is your usual place of residence?
Postcode __________

Country (if not Australia)_____________

4. What is your involvement with the wine industry? Tick ALL that apply
Wine consumer
Wine maker
Wine grape grower
Wine student
Wine trades person / marketer
Wine writer
No involvement with the wine industry
Other (specify):

5. What is your occupation type? Tick ONE option only
Professional

232 ... turn over please

Managerial / Administrator
Clerical / Service work
Tradesman / Labourer
Retired
Stay at home parent
Student
Between work
Business owner / self employed
Producer / Farmer
Other (specify):
6. What is your highest level of education obtained? Tick ONE option only
School leaver
High School
TAFE certificate / diploma
Bachelor’s degree
Master’s degree
Doctorate
Other (specify):
7. What is your annual household income before taxes? Tick ONE option only
<$30

<$30,000
$30,001 -50,000
$50,001 -75,0000
$75,001 -100,000
$100,001-200,000
>$200,001

8. How often do you consume wine? Tick one (1) option only
Everyday
Several times a week
Once a week
Once a fortnight
Once a month
Less than once a month
9. How long have you been drinking wine? __________________ years

233.....turn over please

For Q10 & Q11 assume that 1 glass of wine is 100ml. Please estimate:
10. How many glasses of wine you drink on a weekend (e.g. Sunday)____glasses

11. How many glasses of wine you drink on a weekday (e.g. Thursday)____glasses

For Q11 and Q12 circle one number that best describes the following:
12. How enthusiastic are you about wine?
Not at all
1

2

3

4

5

6

Very much
7

6

Very much
7

13. How knowledgeable are you about wine?
Not at all
1

2

3

4

5

14. Express in percentage (%) which of the following styles of wine you consume on
average. The total should add up to 100%
Red
White
Rosé
Sparkling
Fortified
Other (specify)
Total

100%

15. On average how much does your household spend on each of the following wine
styles in a month?
Red
White
Rosé
Sparkling
Fortified
Other

$
$
$
$
$
$

16. Is today your first time attending this wine show? Please tick one option

234

Yes
No
17.

If no, how many other times, excluding today, have you attended this wine
show? _____________ (e.g. 2 times). Please leave blank if this does not apply to you.

18. How far have you travelled to attend today’s show? ________km (e.g. 10km)
19. How satisfied are you with today’s wine show experience? Circle the number
that best expresses your opinion
Not at all

Very much
1

2

3

4

5

6

7

20. Please use the space below to provide any other comments you have about your
experience at today’s wine show.
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Appendix 2
PANAS-X Mood Questionnaire used in location study
Instructions to consumers
This scale consists of a number of words and phrases that describe different feelings and
emotions. Read each item and then mark the appropriate answer in the space next to that
word. Indicate to what extent you are feeling this way at this moment. Use the following
scale to record your answers:
1
Very slightly
or not at all

2
A little

3
Moderately

Item number

Feelings and emotions

E.g.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Afraid
Cheerful
Attentive
Irritable
Relaxed
Delighted
Concentrating
Calm
Happy
Timid
Alert
Sheepish
Shy
Guilty
Joyful
Nervous
Excited
Jittery
Lively
Ashamed
At ease
Enthusiastic
Energetic
Determined
Sheepish
Active

4
Quite a bit

5
Extremely

Your response
(Write the appropriate number)
4
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Appendix 3
Examples provided to assessors on the use of RPM map scales
A. The original cross map scale used in concept test
Instructions
Today you will taste seven (7) white wine samples. Your first sample is marked with the
letter R. Please taste and familiarise yourself with this sample. Keep this sample in your
booth; you may want to refer to it later. When you have adequately done this, please
indicate by switching on the light to receive your first sample. This will have a 3-digit code.
Indicate on the scale provided (mark with a cross (X) and write the corresponding 3-digit
code) how much you like or dislike each sample relative to R, on the vertical (y-axis) scale
and simulateously indicate how different or similar you perceive each sample to be relative
to R, on the horizontal (x-axis) scale. An example is provided overleaf. When you have
completed your evaluation of your first 3-digit coded sample, please indicate with your light
to receive your next sample. Repeat this untill you have tasted all samples then answer a
short questionnaire about this tasting experience on the computer screen. There is no right
or wrong answer and your opinion is all that matters in this test.
Feel free to use the water and biscuits provided to cleanse your palate if required.
Example of how to use the scale:
In this example, the respondent perceived Sample A slightly similar to R and liked slightly
more than R. Sample B was perceived as very different to R and disliked very much more
than R. Note that the verbal scales are not in this example but will be on scale you use.
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B. Modified cross map scale with example
Instructions
Rate simultaneously how much you like or dislike each product and how different
or similar you perceive each product to be relative to R. Base all your assessments
on the flavour (sometimes referred to as taste) of the samples.
Like
extremely

Extremely
similar

Extremely
different

R

XA

XB

Dislike
extremely

The cross (X) on the map shows an example of how samples were to be marked on the map while the
letter represents the sample code. Sample A, was considered in this example to ‘very’ different from
the reference and disliked slightly. Sample B was considered to be very similar to the reference and
disliked very much. Both samples A and B were disliked more than the reference, but sample B was
more disliked than sample A.
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C. T-map scale with example
Instructions to assessors
Rate simultaneously how much you like or dislike each product and how different
or similar you perceive each product to be relative to R. Base all your assessments
on the flavour (sometimes referred to as taste) of the samples.
Like extremely

XB

Extremely
different

R

XA

Dislike extremely

The cross (X) on the map shows an example of how samples were to be marked on the map while the
letter represents the sample code. In this example, Sample A, was not considered different from the
reference and disliked more. Sample B was considered to be more different from the reference and
liked more. Sample A and B were not very different to each other but sample B was liked more than
sample A.
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Appendix 4
Hedonic scales used throughout the research
A. 9-point hedonic scale used for tests carried out at NWGIC (c.f. chapters 6 & 7)
Question # 1
In your opinion how much do you like or dislike this sample
Overall
dislike
extremely

1

dislike
very
much

2

dislike
moderately

3

dislike
slightly

4

neither
like nor
dislike

5

like
slightly

6

like
like
moderately
very
much

7

like
extremely

8

9

Question # 2 - Sample ______
Please describe what it is about this product that you like
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
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B. Hedonic line scale use at public tastings (c.f. chapters 8 and 9)
CSU PhD Research Project – Consumer preference of white wine
Please taste each wine in the order presented below and rate how much you like
each wine by placing a cross (X) on the corresponding line Remember to wait for
approximately 30 seconds between tasting each wine.
Dislike

Like

extremely

extremely

699
Dislike
extremely

733

Like
extremely

Dislike

Like

extremely

extremely

Dislike

Like

extremely

extremely

Dislike

Like

extremely

extremely

256

485

631
Dislike

Like

extremely

extremely

208

Dislike

Like

extremely

extremely

516
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Appendix 5
Test method evaluation questionnaires used to compare RPM scales
and standard preference scales methods
A. Questionnaire used in the NWGIC laboratory during method development
Please tell us what you think of the method you used to evaluate the wines you
tasted today. For each of the following five (5) statements please tick one option to
provide your feedback on the method you used today using a scale of 1 to 5 [1 =
Agree strongly, 2 = Agree, 3 = neither agree nor disagree, 4 = disagree, 5 = disagree
strongly], please rate the following attributes as they relate to your tasting
experience using the new method.
1
Statements

Agree
strongly

2
Agree

3
Neither

4
agree

nor disagree

Disagree

5
Disagree
strongly

This tasting method was easy
for me to understand
This

tasting

method

was

complicated for me
This

tasting

method

was

enjoyable for me
This tasting method helped
me to learn about wine
I will not like to repeat this
tasting method
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B. Questionnaire used at public tastings
Please tell us what you think of the method you used to evaluate the 8 wines today.
For each of the following five (5) statements please tick one option to provide your
feedback on the method you used to taste the 8 wines today. Using a scale of 1 to 5
[1 = Not at all and 5 = Very much], please rate the following attributes as they relate
to your tasting experience using the new method.
1

Statements

Not at all

2

3

4

5
Very much

This tasting method was easy for
me to understand
This

tasting

method

was

complicated for me
This tasting method was enjoyable
for me
This tasting method helped me to
appreciate different wine styles
This tasting method detracted
from

my

wine

show

tasting

experience
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Appendix 6
PCA maps showing product selection using D-optimal
D-optimal selection was carried out after PCA product map was derived using either
expert quality scores or intensity scores from descriptive analysis carried out with 12
trained assessors. The maps below show the selected products after D-optimal.
A. D-optimal selection based on expert judges’ scores.
3
Harcourt Valley
Lake cooper
Estate

Hesket Estate

Factor B

Captain's creek

0
Farrawell

Harcourt Valley
Big Shed 2008
Sautjan
Vineyard
Galli Estate
Tomboy Hill
Big shed
Wightwick

Big Shed 2006

-3
-4

0
Factor A

4

Figure 1: D-optimal selection of wines to include in laboratory tests using expert
judges’ scores
Highlighted red squares are products that were selected by D-optimal. Highlighted
blue diamonds are products that were not selected. As will be noticed, some blue
dots were included even though they were not selected using D-optimal; Galli
Estate, Tomboy Hill and Lake Cooper Estate. These products won silver, gold and
gold medals respectively and were included for comparison.
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B. D-optimal selection based on descriptive analysis of wines by trained assessors
6
YellowTail

DeBortoliSacredHill

Gossips

Factor 2

ThomasHyland
0

RawsonsRetreat
CSU

Goundrey

-6
-6

Factor
0 1

6

Figure 2: D-optimal selection of wines used for in situ preference test at public
tastings based on trained assessor scores
Highlighted red dots are products selected by D-optimal. Yellow dots are products
not selected.
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Appendix 7
Sensory profile of wines used for in situ testing at public tastings
The spider plot below shows the sensory profile of the different wines used for in
situ testing at pubic tastings (c.f. Table 8.1) using both RPM and hedonic line scale.
Only attributes that showed statistically significant differences are shown. Product
P2 which was consistently rated as the least liked product had the highest oak and
char flavour. This product also had the least confectionary and tropical fruit flavour.
Product P5 which was amongst the most liked products was high in tropical fruit,
peach and confectionary flavour. Product P1 was similar to P5 in terms of the level
of confectionary and tropical fruit flavour, but the two differed on sweet, sour and
creamy mouth feel with P5 being higher for all three tastes.

Confectionary
CreamyMF

GreenApple

Sweet

Peach

Sour

Apricot

Char

Tropfruit

Oak
CR

P1

Melon
Vanilla
P2

P3

Butter
P4

P5

P6

Figure 1: Spider plot showing sensory profile of wines used in preference test at
public tastings. Attributes used were those that showed statistically significant
differences in the ANOVA.
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Appendix 8
Pilot trial of relative preference mapping at International Cool
Climate Wine Show (ICCWS)
An A4 size of the cross map was used as the questionnaire in this pilot trial. Seven
Chardonnay wines were included in the study (Table 1). Samples were selected
based on sensory descriptive test that was carried out as part of another study. Doptimal method was used to select the 7 wines that differed significantly from each
other based on differences in their sensory attributes.
Table1: Wines used in wine show consumer preference data collection
Product number

Commercial name / brand of wine

1 – reference sample

Charles Sturt university

2

Goundrey Homestead

3

Penfold’s Thomas Hyland

4

Cassella Yellowtail

5

De Bortoli’s Sacred Hill

6

Warbourn Estate Gossips

7

Penfold’s Rawson’s Retreat

Test set up at wine show location
The test was set up in the reception area at the consumer tasting location close to
the registration table for the wine show where participants would collect their
tasting glass and pay to enter the public tasting hall. Three large round tables were
used. One served as the sample preparation area while the other two were used by
consumers to complete the test. The set up was similar to a central location hall test
set up. Consumers were seated around the table with individual test questions
including instructions on how to complete the evaluations using the new scale.
Consumers were served their wines one at a time. Each time the researcher or an
assistant took the wine to the consumer. The consumer was not required to come
up to the sample preparation table. Groups of consumers who took part were
247

advised not to discuss their results until at the end of the test. Demographics were
completed after the tasting session and incentives were given to participants.

A slightly different test set up was experimented at the same test location when
participation in the central location style test was noticed to be low. In this second
set up, all 7 wine samples were poured into different glasses and presented at the
same time ready for tasting. A large size version of the cross map was displayed on a
table. Consumers were invited to taste the individually labelled samples and place
their responses on the large map using labelled post-it notes (Figure 1). Consumers
did not discuss their work but continued their tasting in silence. This approach
seemed more appealing to the consumers and they were more willing to participate
in a ‘game’ than a sit down tasting exercise. The observations made during this pilot
trial changed the way that the data collection method was carried afterwards.

Figure 1: Pilot trial of the large map testing method at ICCWS
Assessor recruitment
Assessors were recruited at the door when they first came in to taste samples at the
show or on their way out after the tasting session. In total 17 assessors volunteered
to take part in the sit down CLT style session while 2 assessors volunteered to take
part in the large map method. Assessors were given verbal and written instructions
about the test and also provided with written information about the PhD study.
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Observations made on assessor recruitment and test set up
Assessor recruitment
The actual public tasting started at 6pm and consumers who arrived before this time
were not allowed to enter the tasting hall to commence their tasting experience.
However exhibitors were allowed in as the exhibitor tasting preceded the public
tasting event. It was noted that at the start, consumers who arrived before the start
of the show, i.e. before 6pm were willing to participate in the study and willingly
came up to the study area to enquire what the set up was about. The tasting
seemed to be a good task to distract them while they waited for the start of the
public tasting.

Consumers who attended the tasting accompanied by an exhibitor at the show
however, did not stop to participate in the study but went directly into the show to
commence tasting.

From 6pm when the public tasting was officially open to the public, consumers who
arrived after 6pm went directly to the ticketing desk without stopping to enquire
about the test set up. Those who were approached to take part in the study
promptly declined and went about getting their registration to the show organised
and to proceed with the public tasting experience.

Test set up organisation and execution
It took each participant approximately 20 minutes to complete all assessments of
the 7 wine samples. However, since this was a sit down test and assessors waited to
have their samples brought to them, this could take longer if there were more than
3 assessors at a time completing the task. As this was a new way of evaluating wine
for consumers, most assessors required an assistant with them to complete the first
task to ensure full compliance with the test before being left on their own to
complete the remaining 6 assessments. It took longer to explain to assessors who
sat down in the CLT style how the map evaluations would work than it took to
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explain the same task to the assessors who took part in the trial large map test. This
was possibly due to the fact that all the wines were poured out ready for
comparison while with the other method, there was only one glass used and this
made it a more complicated for consumers to grasp the idea of making 7
comparisons to the reference sample while having just one glass.

The cross map seemed to be confusing for some individuals as it was noted that
about 1 out of about every 6 assessors placed the control reference sample in the
centre where the two axes met even though the letter ‘R’ which was the reference
sample was placed on the extreme left side of the map with the anchor ‘extremely
similar’. This confusion with the use of the cross map, lead to a discontinuation of
the use of this map at wine shows and the adoption of the T-scale for the actual
public tasting preference data collection test that followed. The T-scale was found
to be easier to understand in laboratory tests when compared to the cross scale and
showed better discrimination between products on both axes of the map (Section
7.4.3).
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Appendix 9
Reflecting on consumer testings at public tastings – Researcher’s
viewpoint
Observations on assessor participation
RPM T-scale map test at public tastings
Generally at shows where the RPM test was carried out, the test set up area tended
to attract people to the stand and thus self recruit. No active recruitment was
required by research staff except at large shows where the high density of
participants made it necessary to actively engage participants to take part in the
study. This was important to allow a good spread of the demographics of
participants at the tasting. Word-of-mouth from those who took part was also
helpful to draw other consumers to participate in the. An advantage at shows such
as Cairns was that stalls were a feature of the public tasting event, thus people
tended to move around the room to visit stall aside from tasting the wines, leading
participants directly to the testing area. This behaviour was not evident at locations
where stalls were not a feature of the tasting.
The hedonic line scale test at wine shows
The nature of the hedonic test set up did not allow self recruiting. There were no
visuals such as the map scale used in the RMP method. Assessments were carried
out on individual tasting sheets, thus researchers had to directly engage with
consumers to participate in the tastings at the point of entry. Most participants
promptly declined. Participants who took part in the test naturally gravitated
towards chairs and appeared to give a serious atmosphere about the ongoing
tasting. This may have discouraged other participants to volunteer for the tests and
may account for the lower the comparatively lower numbers. In summary, the RPM
set up was advantageous in arousing interest and may have contributed to higher
participation rate noted.
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Appendix 10
Further analysis of relative preference mapping data
In the analyses with RPM presented in this thesis (Chapters 7 and 8), the main focus
was on how products were positioned in the consensus map. The aim was to
highlight how the RPM method works to identify innovative new products and
whether valid results were obtained from using the RPM method compared to a
hedonic line scale. Consumer segmentation can also be done by using the assessor
residual values obtained after GPA analyses to create the consensus map. Clustering
on residuals focuses on the unique characteristics of the respondents that are not
being explained by the general liking trends in the data (i.e., the trends that can be
explained by the GPA model). Thus the residuals provide a more focused view of the
differences among the clusters because the common trends in the data have been
removed and do not dilute the unique trends associated with each cluster. This
indicates that consumers in the same cluster have used the map in a similar way
(i.e., positioned products on the map in the same way). By applying a clustering
method such as Ward’s agglomerative hierarchical clustering to the residual values
preceded by a centering and scaling step, the effects of respondents using different
parts of the scale to express their opinions and the effect of respondents using
different ranges of ratings to express their opinions respectively, are also reduced
and the unique trends of the cluster groups are shown. The outcome is that we are
able understand how products are liked differently for the different consumer
groups. An example based on the RPM data collected from public tastings (c.f.
Chapter 8) is shown below.
Consumer segmentation and clustering using GPA residual values
The assessor plot generated from Sensetools (OP&P Product Research, BV, Utrecht,
The Netherlands) shows that overall, consumers are quite similar in the way they
rated the products. Only a few consumers found in the lower left quadrant and on
the extreme right side appeared to differ from the rest of the consumer group.
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Figure 1: Assessor plot
Agglomerative hierarchical cluster (AHC) analysis carried out on the assessor
residual data from GPA gave an idea of the different consumer groups identified
based on how assessors positioned products in the consensus space. Four consumer
groups were defined using Ward’s method after centring and reducing the data.
Table 1: Results of AHC grouping
Class
Number of consumers in group
Percentage of total (%)
Within-class variance
Minimum distance to centroid
Average distance to centroid
Maximum distance to centroid

Group 1
32
24.2
99049.1
3.1
249.4
690.6

Group 2
35
26.5
73161.9
4.6
226.2
497.4

Group 3
58
43.9
261437.7
7.8
433.2
1040.3

Group 4
7
5.3
111241.5
27.2
253.5
570.6

Consumers in group 2 were the most homogenous compared to the other 3 groups.
The least homogenous group was group 3 which had the largest number of
consumers and the highest within–class variance.
Explaining liking scores for consumer groups
Given the homogeneity of the consumer groups as shown by the assessor plot, it
was not surprising to find that the liking pattern of the different groups was similar
as shown in the figure below.
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Figure 2: Mean liking score pattern for different consumer groups using RPM T-scale

There were only 7 consumers in group 4 and they showed a different liking pattern
to the other three groups who were mostly similar in their liking pattern. Group 1
and 3 consumers however differed in their liking for product P3; group 3 consumers
liked P3 while group 1 consumers did not.
Summary
Overall, the consumers in this test (recruited from public tastings) showed similar
patterns in the way that products were liked. Although a generally homogenous
group, this example was carried out to demonstrate other ways to further analyse
data from RPM to understand how different consumer groups liked the products. In
this example, the notable observation is the difference in liking of product P3 by
consumers in group 1 and group 3. While group 1 consumers did not like this
product, it was liked by consumers in group 3. Group 4 preferences were different
to all the other consumer groups. However, with only 7 consumers in this group, it is
too small a group for conclusive remarks to be made about the order of product
liking for this group. Further analyses could be done to understand the
demographics of consumers in the different groups if required for marketing
purposes.
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