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Thesis Summary 
 
Understanding the needs of consumers is a fundamental principle of marketing and Shiraz 

is arguably the most important grape variety produced in Australia, as it is the variety 

most widely associated, both domestically and globally, with Australia’s wine industry.  

This three part project examined consumers in the Australian domestic wine market in 

respect of their liking of Australian Shiraz and provided up to date market intelligence on 

that market. 

 

The first stage of the project consisted of a study that segmented the Australian domestic 

market using a newly developed Fine Wine Instrument (FWI) that consisted of three 

variables, as the base.  This instrument identified three segments in the market which were 

denoted: “Connoisseurs”; “Aspirants”; and “No Frills” wine consumers.  The Connoisseur 

segment consumed more wine, spent more money on wine and was more knowledgeable 

about wine than the other segments identified in the market.  The results demonstrated 

that this segment of consumers was important to the Australian wine industry, as they 

offered large potential lifetime earnings to the industry.  This project also identified a 

number of stable segments within that market and provided updated information on the 

market. 

 

The next stage introduced the Shiraz variety into the project and was motivated by Wine 

Australia’s “Regional Heroes” brand segmentation.  The aim of the project was to identify 

those sensory attributes that might differentiate Shiraz wines from a number of delimited 

Australian Shiraz producing regions.  The study employed a number of wine experts to 

undertake a sorting task, where wines that were perceived as similar by the experts were 

sorted together in groups.  If wines from a single region were perceived as similar, then 
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they were sorted together.  The data from this task identified three dimensions that 

separated the wines and these dimensions generally represented sensory attributes 

associated with Australian Shiraz.  The wines also underwent sensory descriptive analysis 

which confirmed that the wines occupied diverse sensory spaces.  However, identifying 

specific sensory attributes that differentiated wines from different regions was problematic 

and we concluded that any future studies of this type should concentrate on a single wine 

region, with a large cross section of wines from that region, rather than examining a 

number of wines from many regions. 

 

The last study combined elements of the previous two, where a diverse sub set of twelve 

of those Shiraz wines was tasted by a cohort of Australian Shiraz wine consumers and the 

consumers rated their acceptability, or liking, of each wine.  Those consumers also 

completed a questionnaire so that they might be segmented using the FWI developed in 

the first study.  The sensory data for each of the wines was married with the consumers’ 

acceptability data and the sensory attributes that drove the liking (and disliking) of the 

wines were identified.  A similar exercise was undertaken with a cohort of wine experts 

and the results compared.  The results demonstrated that as consumers’ wine knowledge 

and wine involvement increased, their wine preferences mimicked those of the wine 

experts and they preferred more elegant and complex wines.  By comparison, the 

consumers with lower levels of wine knowledge and involvement tended to prefer wines 

that demonstrated more one dimensional fruit and oak characters.  This technique of 

marrying sensory with consumer data can be transferred to any wine style and identified 

consumer segment. 

 



 iv 

The project provides the wine industry with tools that might enable producers to better 

identify and meet the needs of their consumers.  This, in turn, might improve their 

profitability and increase consumer satisfaction, both admirable goals. 
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1 Introduction 
 

1.1 Background to the research 

  

Wine “Brand Australia”  achieved considerable success in export markets in the 

twenty years from the mid 1980s, built mainly on the back of sales of easy drinking, 

cheaper, commercial wines and in later years, the so called “critter brands” (Johnson 

& Bruwer 2003, Grossman 2006, WFA, AWBC 2007, Durrieu 2008).  However, those 

historical feats do not guarantee future success and the Australian wine industry is 

currently experiencing a period of immense challenge.  These and other challenges are 

recognised in “Wine Australia: Directions to 2025”, a joint publication of the 

Winemakers’ Federation of Australia and the Australian Wine and Brandy 

Corporation (2007).  Importantly, that document recognised the perceived 

stereotyping of all Australian wine as commodity wine and introduced a four level 

segmentation strategy that aimed to capture the personalities of all Australian wines.  

The document specifically acknowledged that the Australian wine industry must be 

recognised around the globe as a producer of regionally distinct fine wines and the 

four level segmentation strategy had a specific aim to encourage consumers to “trade 

up” to higher quality Australian wine (WFA, AWBC 2007: 13 - 14).   

 

Although the main focus of the strategic plan is on export, that document and other 

comments by wine industry analysts have specifically highlighted the importance of 

the Australian domestic market over the next decade (WFA et al. 2009, Jones 2010).  

One group of consumers in the Australian market who have already traded up are fine 

wine consumers.  Although the definition of a fine wine consumer may be self 
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evident, there is no discussion or definition of these consumers in the academic 

literature.  Whilst the literature makes many references to fine wine consumers or 

wine connoisseurs, it does not reveal any detailed examination of the wine related 

behaviours of these wine consumers.  Without a clear identification of this consumer 

segment, no meaningful comparisons can be made with other segment’s behaviours, 

as there is no way of knowing whether a like for like analysis was made.  Australian 

wine industry leader Brian Croser (2005) stated that Australians are the major 

consumers of Australian fine wine.  Therefore, understanding the wine behavioural 

characteristics of the identified fine wine consumer segment of the Australian wine 

market would be of benefit to the industry.  The concept of fine wine consumers in the 

Australian domestic market is not new.  In the earliest segmentation study of the 

Australian market, McKinna (1986) identified one segment as" Connoisseurs", who 

were knowledgeable about wine and used that knowledge to experiment in their wine 

purchase and consumption decisions.  In the present day market, it is logical to assume 

that these connoisseur type consumers are likely to be highly involved in wine and 

also have a high level of wine expertise (Vigneron and Johnson 1999).  The 

development of an instrument to identify these consumers would have academic merit 

as  novel segmentation base and by better understanding this potentially lucrative 

consumer segment, the wine industry would acquire consumer relevant information to 

allow it to make fact-based decisions and give their products a competitive edge. 

 

The four level segmentation strategy mentioned above introduced the "Regional 

Heroes" segment (WFA, AWBC 2007) that encouraged consumers to associate 

particular wine styles of grape varieties with particular wine producing regions, with 

each wine style or variety having their own unique sensory properties that reflected 
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their region of origin.  Shiraz is the most widely planted red grape variety grown in 

Australia (ABS 2010) and at a global level, Australia is most closely associated with 

fruit forward, easy drinking wines made from the Shiraz grape (DFAT 2009), although 

there is evidence that Shiraz wines such as Penfolds Grange and Henschke Hill of 

Grace are recognised world wide as two of the finest examples of the variety 

(Beverland 2004, Fogarty 2006, Wood et al. 2008).  The identification of any sensory 

attributes that define the regional characteristics of Australian Shiraz would be of 

importance to the industry.  Further, to identify those sensory attributes that drive the 

liking of Australian Shiraz of those fine wine consumers would provide a more 

detailed picture of those consumers and also provide the industry with the means to 

specifically target those consumers with wines that might increase profit margins. 

 

1.2 Research problem  

 
The research problem was: 

Who are the fine wine consumers in the Australian domestic wine market, how do 

their wine purchase and consumption behaviours differ from other wine consumers 

and what are the sensory attributes that drive their liking of Australian Shiraz? 

 

The scope of the research problem included the Australian domestic wine market and 

the nomination and examination of Shiraz wines from ten Australian Shiraz producing 

regions.  The aim was to identify any sensory attributes that differentiate Shiraz wines 

from different Australian Shiraz producing regions and whether any of those sensory 

attributes might be attributable to regional influences. 
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The research problem was solved in the following manner.  An instrument (Fine Wine 

Instrument = FWI) was developed to identify fine wine consumers in the Australian 

domestic wine market and that instrument was used as a base to segment the market.  

The various wine related behaviours of the fine wine segments were compared and 

contrasted.  This was followed by a preliminary examination of Shiraz wines produced 

from ten de-limited Australian Shiraz producing regions, with a particular emphasis on 

identifying any sensory attributes that might be considered regionally specific.  This 

also identified a number of sensory attributes that distinguish those wines from one 

another.  These sensory attributes were used in the last part of the project, where a sub 

set of those wines were tasted by wine consumers and their acceptability of those 

wines was measured.  The fine wine consumer segments (and identified hedonic 

segments) were analysed and the sensory attributes that drive their liking (or disliking) 

of the wines identified.  These attributes might provide some direction to wine 

producers who choose to target specific segments of the Australian wine market. 

 

The various constructs, concepts, sensory and statistical techniques employed in the 

research project are examined in detail in Chapter 2. 

 

The following hypotheses relate to the research problem: 

 

H1: The Fine Wine Instrument (FWI) is a suitable base to segment the Australian 

domestic wine market.   
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H2: Wine consumers identified as belonging to the Connoisseurs segment will have 

significantly higher scores on all three components of the FWI than consumers 

in other segments. 

 

H3: Wine consumers identified as belonging to the Connoisseurs segment have 

significantly higher wine knowledge and wine involvement scores compared to 

consumers in other segments. 

 

H4: The segment of consumers identified as Connoisseurs will display different 

wine purchase and consumption behaviour compared to consumers in other 

segments.  In particular, they will: 

 (a) spend significantly more money on wine: and  

 (b) consume significantly more wine than the consumers in the other identified 

segments.   

 

H5: Australian shiraz wines originating from the same delimited wine producing 

region will share similar sensory characteristics. 

 

H6: The preferences for Australian Shiraz wines of hedonic segments are 

determined by different sensory attributes.   

 

H7: The sensory attributes that drive the identified Connoisseur FWI consumer 

segment's liking of Australian Shiraz are of a more complex nature than those 

of the other FWI segments.  
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H8: Wine experts can be used to predict the acceptance of wines of more wine 

knowledgeable consumers. 

1.3 Justification of the research 

  

Fine wine consumers are often mentioned in both the academic and popular press, but 

to date, no research has been undertaken to identify the characteristics of these 

consumers, beyond the stereotypical view of a wine connoisseur being middle aged 

and male.  The development of an instrument to identify and examine these 

consumers' wine purchase and consumption behaviours would therefore hold 

considerable academic merit as a novel segmentation base of the Australian domestic 

wine market. 

 

From a practical point of view, the outcomes of the research should provide the wine 

industry with relevant data in relation to these identified wine consumer segments.  

Understanding their wine purchase and consumption behaviours should allow the 

development of targeted marketing communications.   The identification of sensory 

attributes that drive a segment's liking of Australian Shiraz should provide the industry 

with the knowledge to produce Shiraz wines that interest the identified segment.  Both 

these initiatives could provide wine producers with an increased profit margin and 

hence the project has considerable managerial implications and potential benefits. 
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1.4 Methodology 

  

The project consists of three parts which are described in more detail in the paragraphs 

that follow. 

 

An instrument to measure the fine wine behaviour of respondents (Fine Wine 

Instrument (FWI)), was tested and developed iteratively and included in an internet 

based survey offered in all States of Australia.  A market research firm was employed 

to ensure some stratification of responses and social media was employed to also 

garner responses.  Exploratory factor analysis followed by confirmatory factor 

analysis revealed the uni - dimensionality of each component of the FWI and 

Cronbach Alpha indicated that the scale was internally reliable.  Cluster and 

discriminant analysis was used to segment the respondents using the FWI scores as the 

segmentation base.  T-tests, ANOVAs and frequency tables were used to examine the 

differences in wine related behaviours between the identified consumer segments. 

 

For the second part of the project, a cohort of wine experts was used to assess a 

selection of Shiraz wines.  These wines were sourced from 10 delimited Australian 

Shiraz producing regions, some multi regional blended Shiraz wines and from an 

international wine region.  The experts were required to sort wines together that they 

considered similar in their ortho and retronasal properties and also provide hedonic 

and quality scores for each of the wines.  Contemporaneously, a Descriptive Analysis 

(DA) panel convened to quantify the sensory attributes of each wine.  The expert 
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panel data were initially analysed using Multidimensional scaling (MDS) and cluster 

analysis to identify those wines that were considered similar in aroma and flavour and 

to see whether wines from the same geographical region were considered similar.  

Finally, the experts' quality and hedonic data were subjected to one way ANOVA to 

ascertain whether any wines were considered significantly better quality or were 

significantly more liked than other wines.  The DA panel data were initially analysed 

using a mixed model two-way ANOVA with assessors as random and samples as 

fixed factor effects to ascertain which of the sensory attributes significantly 

differentiated the wines, followed by Principal Component Analysis (PCA) to provide 

an accurate picture of the sensory attributes that contributed to the aroma and flavour 

profiles of each wines.  Finally, this DA data were subjected to cluster analysis to see 

whether any wines from the same region were grouped together, as a counterpoint to 

the expert panel data.  

 

The final part of the project saw a cross section of twelve wines that were analysed in 

the previous section, that had different sensory profiles and a range of expert hedonic 

scores, presented to two cohorts of wine consumers who had previously completed the 

internet based survey which allowed segmentation of the consumers based on their 

FWI scores. The consumers that  indicated their willingness to be involved in a wine 

tasting were invited to  tastings in Adelaide or Melbourne (Australia) during which 

they indicated their liking of each wine on 9-point Likert scale..  Each consumer tasted 

2 brackets of six wines and indicated their liking of each wine by placing a mark on a 

categorical 9 point scale which had three word anchors from left to right reading; 

“dislike extremely”, “neither like nor dislike” and “like extremely”   The hedonic 

scores were married to the DA data to identify the sensory attributes that contributed 
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to each segments' liking (and disliking) of the wines.  In the first instance, the 

consumers' overall hedonic scores were analysed by one way ANOVA to see if one 

wine was preferred over another.  Cluster analysis of the consumer hedonic scores 

revealed four distinct hedonic segments and those segments, along with the FWI 

segments were subjected to both internal preference mapping and partial least squares 

regression to identify the sensory attributes that drove the various segments' liking of 

the Shiraz wines. 

 

1.5 Outline of this report 

 

The thesis consists of six chapters, described in more detail below. 

 

Chapter 1 - Introduction 

This chapter provides an introduction to the thesis, including the project background, 

the research problem, methodology and research limitations. 

 

Chapter 2 - Literature Review 

The literature review examines the relevant literature and identifies gaps in the extant 

knowledge.  It also explores the various techniques used to complete the project. 

 

Chapter 3 - Identification of Australian fine wine consumers and comparisons of 

their wine related behaviour with other segments in the domestic wine market. 

This chapter is concerned with the development and implementation of the FWI and 

subsequent segmentation of the Australian domestic wine market using that instrument 

as a novel segmentation base.  A discussion on the wine related behaviours of the 

identified segments follows. 
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Chapter 4 - Multidimensional scaling (MDS), cluster and descriptive analyses 

provide preliminary insights into Australian Shiraz wine regional characteristics. 

This chapter describes the expert panel ortho and retro nasal assessments of Shiraz 

wines and the subsequent analysis of that data.  The DA of the wines is outlined in 

detail and the results discussed.  A number of sensory attributes that differentiate 

Shiraz wines from 10 delimited Australian Shiraz producing regions are identified and 

an attempt made to quantify the sensory attributes of those regions.  The chapter 

concludes that although there are some generic attributes that might be attached to 

each region, a more sensible approach would be to examine each region individually 

and try to identify any intra regional sensory differences.  

 

Chapter 5 - The sensory drivers of Australian consumers’ liking of Australian 

Shiraz 

This chapter explores the various sensory attributes that drive the liking of Australian 

Shiraz of a number of identified segments in the Australian domestic wine market.  In 

particular, these segments are of both a hedonic nature and based on their responses to 

the FWI.  The drivers of experts' liking are also compared to those of the consumers 

and the conclusion reached that wine experts could be used to predict consumer 

acceptance in some circumstances. 

 

Chapter 6 - Conclusion 

The final chapter draws together the conclusions of the previous three chapters, 

examines the hypotheses relevant to each section of the project and highlights both the 
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academic and managerial implications of the research.  Limitations in the research and 

future research possibilities are discussed. 

 

1.6 Delimitations of scope and key assumptions 

  

The segmentation of the Australian domestic wine market using the FWI as a base was 

limited to those respondents over the age of 18 who live in Australia and had 

consumed wine in the four weeks prior to completing the survey. 

 

The examination of Australian Shiraz provided a number of limitations.  The first was 

the choice of the ten Australian de - limited wine producing regions to include in the 

study and the second was the choice of wines from each of those regions.  These 

decisions were both guided by wine expert input. 

 

The consumer wine study was limited to Australian residents over the age of 18 years 

who like Shiraz wines and had consumed the same within four weeks of completing 

the study.  

 

1.7 Conclusion 

  

This chapter laid the foundations for the thesis.  The background to the research was 

presented and the research problem and hypotheses stated.  The research was justified 

and a brief overview of the research methodology was presented along with the 

limitations of the research.  The thesis was also outlined.  With this detail in place, the 

remaining chapters of the thesis provide a detailed description of the research.  
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2 Literature Review 

This Literature Review follows the three major components of the research project.  

The first section provides a brief history of the market segmentation concept and 

examines various wine market segmentation studies.  The related concepts of fine 

wine, fine wine consumers and wine connoisseurs then follow.  As one of the project’s 

hypotheses was that fine wine consumers are wine knowledgeable and wine involved, 

these two concepts are then covered.   

 

Sorting tasks performed by a cohort of wine experts and Descriptive Analysis (DA) 

undertaken by a trained panel were the major techniques employed in the second part 

of the project.  A number of multivariate statistical analyses were used to marry the 

experts’ data with that generated by the DA panel and these techniques are examined 

in some detail.  As wine experts were used to inform the project on a number of 

matters, including wine quality, the review examines the use of experts in wine related 

research.   

 

The last section details some of the consumer research undertaken with wine and 

highlights the techniques used to determine the sensory attributes that drive 

consumer’s liking (and disliking) of wines.  

 
 

2.1 The Market Segmentation Concept 

 

The mid twentieth century saw a major change in which companies sought a 

competitive advantage.  The primary focus until then was on reducing production 
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costs and offering ever cheaper products to customers (Wedel & Kamakura 2000).  

However, enlightened firms realised that understanding and meeting customer needs 

was a powerful business tool.  This approach became known as a marketing 

orientation.  Various definitions of marketing orientation have been suggested in the 

literature.  For example, Narver and Slater (1990: 22) suggest  “…an organizational 

culture that most effectively and efficiently creates the necessary behaviours for the 

creation of superior value for buyers and, thus, continuous superior performance for 

the business”.  In further research they stated that … “a market orientation is valuable 

because it focuses the organization on (i) continuously collecting information about 

target customers’ needs and competitors’ capabilities, and (ii) using this information to 

create continuously superior customer value.”  (Slater & Narver, 1995: 63).  Another 

view is that of Jaworski and Kohli (1993: 53) who proposed that a marketing 

orientation consisted of three components: “(i) organization wide generation of market 

intelligence pertaining to current and future customer needs, (ii) dissemination of the 

intelligence across departments, and (iii) organization wide responsiveness to it”. 

 

The common themes that emerged from these various views are that any organisation 

that has adopted a marketing orientation has a customer and competitor focus, 

undertakes intelligence gathering about its markets, consumers and competitors and 

then creatively uses that intelligence to remain ahead of its competitors.  This ensures 

that the organisation is quick to react to consumer needs and wants, provides its goods 

and services in a timely and efficient manner and ultimately provides shareholders 

with greater returns on their investments.    
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Therefore, the key to understanding any market lies with the intangibles inherent in 

consumer demand and consumer behaviour.  The social changes of the mid twentieth 

century fragmented the consumer market so that mass marketing techniques were 

often redundant.  Smith (1956) was the first to introduce the concept of market 

segmentation.  He recognised that these fragmented markets were not heterogeneous, 

but within each market exist groups or segments of consumers with similar or 

homogenous needs who would react in similar ways to a firm's marketing efforts.  In 

his words, products would ... "find their markets of maximum potential as a result of 

recognition of differences in the requirements of market segments" (Smith 1956:7).  

Market segmentation could then be seen as the ... "process of subdividing a market 

into distinct subsets of consumers that behave in the same way or have similar needs.  

Each subset may conceivably be chosen a market target to be reached with a 

distinctive marketing strategy" (Bennett 1995: 165 - 166), where each segment is 

..."an aggregation of customers and prospects sharing a common set of needs different 

from the needs of other segments" (Bonoma & Shapiro 1984: 258). 

 

However, merely identifying a market segment is no guarantee that the segment will 

be effective.  Researchers have identified a number of characteristics that market 

segments should possess to be both effective and profitable.  These are: identifiability, 

substantiality, accessibility, responsiveness, stability and actionable.  Each is briefly 

discussed below. 

• Identifiability - can managers identify distinct segments in the market using 

appropriate measurement tools? 

• Substantiality - is the target segment large enough to justify managers spending 

time and effort on it? 
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• Accessibility - are managers able to reach the target segments through their 

marketing mix? 

• Responsiveness - do segments respond uniquely to their individual marketing 

mixes? 

• Stability - are the segments stable over a period of time so that managers see a 

return on their investment in them? 

• Actionable - are managers able to use the information to derive marketing mixes 

for each identified segment that are consistent with the objectives and 

competencies of the firm?  (Wedel & Kamakura 2000, Kotler et al. 2010). 

 

It is clear from the previous discussion the crucial role that managers play in the 

identification and any subsequent action taken on target segments.  These segments 

may not be tangible, but artificially derived entities constructed by managers to better 

meet their firm's objectives.  This phenomenon was recognised by Smith (1956) in his 

seminal work (Wedel & Kamakura 2000). 

 

Wedel and Kamakura (2000) state that Frank et al.'s (1972) book, “Market 

Segmentation”, was the first to identify the two major elements of segmentation 

research - segmentation bases and segmentation methods.  The manager's choice of 

segmentation base and method is critical in determining the number and 

characteristics of the resulting segments and that choice is dictated by the firm's 

objectives in segmenting the market, the type of market in which the firm operates and 

those choices are not independent of each other (Wind 1978, Bonoma & Shapiro 

1984, Wedel & Kamakura 2000). 
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Segmentation bases are ... "sets of characteristics that are used to assign customers to 

segments" (Steenkamp & Ter Hofstede 2002: 196) and can be considered the 

dependent variable (Wind 1978) .  Frank et al. (1972) suggested the following 

classification of segmentation bases. 

 

Table 2.1 Classification of Segmentation Bases  

 General Product Specific 

Observable Cultural, geographic, 

demographic and socio 

economic variables 

User status, usage 

frequency, store loyalty 

and patronage, situations 

Unobservable Psychographics, values, 

personality and lifestyles 

Psychographics, benefits, 

perceptions, elasticities, 

attributes, preferences, 

intention 

Source: Wedel & Kamakura 2000 

 

General refers to bases that are independent of the product or service and product 

specific variables relate directly to the product or the customer.  Segmentation bases 

may also be observable, where they are measured directly, or unobservable where they 

will be inferred (Wedel & Kamakura 2000).  Although not mentioned in the table, 

these segmentation bases may also be classified as either macro or micro level 

indicators (Foedermayr & Diamantopoulos 2008b), however, macro level indicators 
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are rarely used with consumer markets because they provide country level data 

(Steenkamp & Ter Hofstede 2002).   On the other hand, micro level indicators are 

frequently used at the individual customer level (Bonoma & Shapiro 1984,  

Foedermayr & Diamantopoulos 2008b). 

 

Data for general observable bases are relatively easy to access as much are in the 

public domain.  These tend to be more simple segmentation studies and are often used 

in conjunction with other segmentation bases.  The observable, product specific bases 

relate to purchase and consumption behaviours and are suitable for both consumer and 

business markets.  This base best meets the substantiality criterion for effective market 

segmentation (Wedel & Kamakura 2000).  Unobservable general bases are used 

primarily in consumer markets and provide a deeper understanding of consumer 

motivations towards a product category as opposed to a single brand (Frank 1972, 

Plummer 1974, Wind 1978, Gunter & Furnham 1992, Wedel & Kamakura 2000).  

Unobservable product specific bases include variables such as product specific 

psychographics, benefit perceptions and buying intentions.  This class of base is 

generally the most effective for market segmentation (Wedel & Kamakura 2000).  

However, each base has its strengths and weaknesses and recent practices suggest that 

a hybrid or combination of bases be used to meet management's objectives (Wind 

1978, Gunter & Furnham 1992, Wedel & Kamakura 2000). 

 

The second major element identified by Frank et al. (1972) was segmentation methods 

and they are detailed in Table 2.2 . 
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Table 2.2 Classification of methods used for Segmentation 

 A priori Post hoc 

Descriptive Contingency tables, Log - 

liner tables 

Clustering methods: 

nonoverlapping, 

overlapping, fuzzy 

techniques, ANN1, mixture 

models 

Predictive Cross - tabulation, 

regression, logit and 

discrimination analysis 

AID2, CART3, clusterwise 

regression, ANN, mixture 

models 

Source: Wedel & Kamakura 2000 

 

In this classification, a priori indicates that the number of segments was determined in 

advance of the research and post hoc indicates that the number and type of segments 

are dependent on the data analyses (Green 1977, Wind 1978).  Descriptive and 

predictive methods differ in that predictive methods have a set of dependent variables 

explained by independent variables and descriptive methods make no distinction 

between the two (Wedel & Kamakura 2000).   

 

A priori descriptive methods have a pre - determined number and type of segments 

with some common examples being usage situation or consumption frequency of a 

product.  This method is not considered particularly effective but is useful for 

                                                
1 Artificial Neural Network 
2 Automatic Interaction Detection 
3 Classification and Regression Trees 
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obtaining an overview of segments and their associations with other segmentation 

bases (Wedel & Kamakura 2000).  This method is also used in so called hybrid 

models with a priori segments identified and then post hoc procedures applied to the 

resultant segments (Green 1977). 

 

Post hoc descriptive methods identify segments following data analysis, with 

clustering techniques and latent class analysis the most popular methods employed.  If, 

for example, psychographic data about consumes were captured, the identified 

segments would each have similar attitudes, interests and opinions.  These methods 

are generally considered useful tools for market segmentation and are frequently used 

(Wedel & Kamakura 2000).   

 

A priori predictive methods define segments on one set of criteria and then use 

predictive models to describe the relationship between segment membership and a set 

of independent variables (Wedel & Kamakura 2000).  Wilkie and Cohen (1977) 

suggested two types of approaches: forward and backward.  These methods both 

employ a two stage approach where a priori segments are identified and then 

described by a set of independent variables.  The weakness in this method is often the 

a priori stage of the exercise (Wedel & Kamakura 2000).   

 

Mixture, mixture regression, mixture MDS and conjoint analyses are amongst the 

most important post hoc predictive methods (Green 1977, Wedel & DeSarbo 1994, 

DeSarbo et al. 1994, Wedel & Kamakura 2000).  These methods identify segments 

that are grouped on the homogeneity of the relationship between dependent and 
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independent variables.  For example, an Australian wine producer may segment 

consumers in the UK wine market on how important they consider various attributes 

of red wine, such as grape variety, region of origin, alcohol content and price.  Wedel 

and Kamakura (2000) state that these methods are amongst the most powerful in 

market segmentation. 

 

The foregoing has provided a brief outline of the development of the marketing 

segmentation concept and the segmentation bases and methods that mangers or 

researchers might apply.  It should be re - iterated that market segments are 

determined by the manager's strategic view of the market and do not occur naturally in 

that market (Wedel & Kamakura 2000).  The development of the so called mixture 

models that "provide a statistical model - building approach" (Wedel & Kamakura 

2000: 341) to the issue of providing effective and flexible data analysis techniques and 

the introduction of advanced information technologies has enriched market 

segmentation in the last decade.  The ability to access scanner and other data now 

allow the identification of smaller segments using micro marketing and direct 

marketing approaches.  Increased globalisation has seen geographic regions blur and 

the introduction of international market segmentation (Wedel & Kamakura 2000).  It 

is clear that market segmentation is a dynamic concept. 

 

2.1.1 Wine Market Segmentation Studies of the Australian Domestic wine 

market 

 

This review now examines the various market segmentation studies undertaken on the 

Australian domestic wine market. 
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Gluckman (1990), Spawton (1991a, b), Jennings and Wood (1994), Lockshin (1999), 

Bruwer et al. (2002) and Geraghty and Torres (2009) have all been critical of the wine 

industry’s mass marketing approach.  Spawton (1991a) noted that the main objective 

of mass marketing was to create a homogenous market.  He further indicated that an 

alternative to this approach in Australia was to market to particular, identified target 

markets.  Thus Spawton (1991a) recognised that the wine market was not 

homogenous, and acknowledged the importance of wine market segmentation in 

developing a deeper understanding of the wine consumer.   

 

The first formally recognised reported approach to segmenting the Australian wine 

market was that of McKinna in 1986 who acknowledged that the most important task 

of the study was to understand and segment the market (McKinna 1986).  He 

identified five segments in the wine market and given that much of the work that 

followed on the Australian wine market was based on this seminal work, it is relevant 

to mention those segments, which were:. 

(i) The Wine Knowledgeable or Connoisseur 

 (ii) The Wine Pretentious or Aspirational 

(iii) The Young Bottle Wine Drinkers 

 (iv) The Average Cask Wine Drinker 

(v) The New Wine Drinker   

The relevant characteristics of each of these segments are listed in the following table. 
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Table 2.3 McKinna’s 1986 Australian wine consumer segments 

Segment 

The Wine 

Knowledgeable 

or Connoisseur 

The Wine 

Pretentious 

or 

Aspirational 

 

The Young 

Bottle Wine 

Drinkers 

 

The Average 

Cask Wine 

Drinker 

The New 

Wine 

Drinker 

Highly wine 
knowledgeable 

Enjoys social 
aspects of 
wine 

< 35 years old Almost 
exclusively cask 
wine consumers 

Very 
interested in 
wine 

Willing to 
experiment 

Uses wine to 
make a 
statement 

Detest cask 
wine 

Not experimental  
- purchase from a 
small safe set of 
brands 
 

Willing to 
experiment 
with wine 
purchases 

Not price 
sensitive 

Seeks 
information 
about wine to 
impress 
others 

Drink what 
they like 

Price sensitive – 
seek out 
advertised 
specials 

Even though 
they are 
younger, they 
may have 
well 
developed 
palates  

Branding less 
important 

Lacks 
detailed wine 
knowledge 

Career 
oriented and 
don’t have 
time to learn 
more about 
wine 

Unsophisticated 
about wine 

Reasonably 
price 
sensitive 

Highly wine 
involved 

 Some may 
become 
connoisseurs 

Drink what they 
like and not 
influenced by 
others 

Relatively 
low level of 
wine 
knowledge 

Well developed 
palate 

 Social life 
spent with 
people of 
similar wine 
tastes 

Wine is for 
relaxation/reward 

 

 

Subsequent studies of the Australian domestic wine market used various approaches to 

segment that market.  A behavioural approach was employed by Johnson et al. (1991), 

whilst wine involvement was first examined by Lockshin et al (1997) and wine usage 

occasion was used by Hall and Lockshin (1999).   



 23 

 

A number of other studies were built upon the work originated by McKinna and either 

confirmed or amended the various segments identified in 1986 (Spawton 1991a, b; 

Hall & Winchester 1999).  More recently, several studies adopted a wine related 

lifestyle approach to identify segments in the Australian wine market (Bruwer et al. 

2002, Johnson and Bruwer, 2003, Bruwer and Li, 2007).  Johnson and Bastian (2007) 

examined wine consumers' wine purchase drivers and used multivariate analyses to 

identify a number of segments in the market.  A comparison of the various segments 

identified in the Australian domestic wine market from these studies is displayed in 

the table 2.4 below.  



 24 

Table 2.4 Comparison of Australian Wine Market Segmentation Studies   

Authors Segments 

McKinna 1986 Connoisseurs Aspirational Young bottle 

wine drinkers 

Beverage New Wine 

Drinkers 

Spawton 1991 Connoisseurs Aspirational Beverage New Wine 

Drinkers 

 

Hall & 

Winchester 

1999 

Connoisseurs Image 

Concerned 

Risk Averse Enjoyment 

- oriented 

 

Bruwer et al 

2002 

Ritual – 

oriented 

conspicuous 

wine 

enthusiasts 

Purposeful 

inconspicuous 

premium wine 

drinkers 

Fashion/image 

oriented 

Basic wine 

drinkers 

Enjoyment – 

oriented social 

drinkers 

Johnson & 

Bruwer 2003 

Image 

oriented, 

knowledge 

seeking wine 

drinkers 

Conservative, 

knowledgeable 

wine drinkers 

Basic wine 

drinkers 

Enjoyment 

– oriented 

social 

drinkers 

Experimenter, 

highly 

knowledgeable 

wine drinkers 

Bruwer & Li 

2007 

Conservative, 

knowledgeable 

wine drinkers 

Basic wine 

drinkers 

Enjoyment – 

oriented social 

drinkers 

Mature, 

time – rich 

wine 

drinkers 

Young 

professional 

wine drinkers 

Johnson & 

Bastian 2007 

Conservative 

wine 

purchasers 

No nonsense, 

everyday wine 

purchasers 

Adventurous, 

confident wine 

purchasers 

  

Source: Adapted from Bruwer et al. (2002) and Bruwer and Li (2007 
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This table demonstrates that there appears to be broad agreement in the definitions and 

wine behavioural traits of three of the segments commonly found in the Australian 

wine market.  These segments might be labelled: the connoisseur segment; the 

enjoyment-oriented social wine drinker segment; and the basic wine drinker segment.  

The number and composition of the remaining segments is more fluid and may be 

related to the segmentation basis deployed, the choice of sample, or both. 

 

2.1.2 Other wine market segmentation studies 

 

2.1.2.1 Europe 

Of course, the Australian market is not the only market that has been studied by 

marketing academics.  Despite the fact that Europe produces and consumes the most 

wine of any region (OIV 2010) there are surprisingly few studies of wine markets 

from that area.  These include a cross cultural study of French and Australian 

consumers (Aurifeille et al. 2002); an exploratory study of the Hungarian market that 

identified four segments utilising personal values as the segmentation basis (Tóth and 

Totth 2003),; the Danish market (Berni et al. 2005); geographic segments of the 

Spanish market (Sanchez & Gil 1998); the Spanish market was segmented based on 

the respondents’ temporary involvement with an appellation of origin (Santos et al. 

2006); the Spanish market was also the subject of a segmentation exercise using the 

frequency of consumption of Spanish DO wines as the segmentation basis (Mtimet 

and Albisu 2006); a number of different variables were used in an exploratory study of 

the Romanian market (Fulconis & Viviani (2006); and  a combination of wine 

involvement, knowledge, lifestyle and motivation was used to segment German 

speaking wine consumers in Switzerland (Brunner and Siegrist (2011). 
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Given that the UK is amongst the largest importers of wine in the world, due in part to 

its lack of domestic production (Ritchie 2007), it is a little surprising that more 

segmentation studies have not been undertaken.  Perhaps the earliest examination of 

the UK market was undertaken by Gluckman (1991).  He acknowledged that market 

segmentation was one way of identifying the needs of groups of wine consumers and 

suggested a behavioural approach, with the amount of wine consumed per month, as 

an appropriate segmentation method.   Drummond and Rule (2005) suggested that 

further market segmentation research on the UK market be undertaken, but their 

advice appears not to have been heeded.  Geraghty and Torres (2009) provided a 

detailed examination of the Irish market using a behavioural approach to arrive at 

three market segments. 

 

2.1.2.2 USA 

The US market has been the focus of both regional and national studies undertaken by 

academics and also proprietary research.  From an industry point of view, 

Constellation Wines undertook a survey of over 3,500 US wine consumers across the 

country and concluded that there were six segments of consumers in that market 

(Constellation Wines 2005).  As that research was proprietary, no details were 

provided on the methodology employed at arriving at their conclusions.  From a more 

academic point of view, perhaps the earliest attempt to segment that market was 

documented by Moulton et al. (2001) who undertook a meta-analysis of the US 

market.  They concluded that 40% to 45% of the adult US population did not consume 

any alcohol and of the remainder, only 20% were regular consumers of wine.  They 
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defined four segments of these regular wine consumers as: Connoisseurs; Aspirants; 

Newcomers; and Simple Drinkers.  Some of these segments shared similar 

behavioural traits to those segments previously identified in the Australian market 

(McKinna 1986, Spawton 1991, Hall & Winchester 1999).  Cholette and Castaldi 

(2005) took the segments identified by Moulton et al. (2001) and noted that even 

within segments, consumers purchased wines across a number of price points 

(Johnson & Bruwer 2003).  Using this presumption, they calculated the volume and 

value of wine sales for each of those segments. 

 

Hughson and colleagues (2004) undertook a web based survey of predominantly US 

wine consumers (Hughson pers. com.), using conjoint analysis of a number of wine 

related attributes, including mood and emotional elements.  They identified four 

segments of red wine and three of white wine consumers and concluded that their 

consumers were generally conservative in that they sought more traditional attributes 

(ones that did not deviate far from the norm) in their wines (Hughson et al. 2004).  

 

Demographic variables were employed in a number of US studies.  Some used age as 

the primary distinguisher between segments (Thach & Olsen 2006, Nowak et al. 2006, 

Olsen et al. 2007, Barber et al. 2008b) or gender (Barber 2009, Kolyesnikova et al. 

2009), whilst others used a combination of demographic variables (Barber et al. 2006).  

The Wine Market Council (2011) used a combination of behavioural and demographic 

variables to segment the market.  Frequency of wine consumption allowed them to 

identify a core group of consumers who consumed wine at least two or three times a 

month and then this segment was further disaggregated by age (Wine Market Council 
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2011).  Lifestyle as a basis for segmenting the market was investigated in an 

exploratory, qualitative study undertaken by Thach and Olsen (2004).  Whilst they 

arrived at five wine lifestyles in the market, the sample consisted of only 20 

consumers and the resultant analysis of the segments did not provide detailed 

information on the consumers in each segment that might have been provided with a 

more quantitative approach. 

 

It is generally considered that there are four major methods for segmenting a market: 

geographic; demographic; psychographic; and behavioural (Kotler et al. 2010).  

However, Costanigro et al. (2007) adopted an econometric approach and determined 

four market segments of red wine, as distinct from red wine consumers, based on the 

price of the wine.  It seems to this observer that one conclusion that might be drawn 

from the discussion above about the various studies undertaken on the US market, is 

that the segmentation variables appear to be quite "naive", with an emphasis on 

demographics as the segmentation base.  Few of the studies provide the in depth 

analysis of the resulting segments that might be obtained using more sophisticated 

methods including multivariate analyses.   

 

2.1.2.3 Asia 

There is a dearth of studies of Asian wine markets that concentrate on understanding 

the Asian wine consumer.  An exploratory study used demographic variables to 

segment the Korean market and concluded that age and gender were correlated with 

wine consumption frequency.  In particular, female consumers drank less wine and 

liked red wine less than their male counterparts (Lee et al. 2005). 
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The Chinese wine market offers great potential to wine exporters (Balestrini & 

Gamble 2006, Jenster & Cheng 2008, Mitry et al. 2009).  Despite this, it appears that 

the only research conducted on Chinese wine consumers has been at the collective 

level, rather than identifying homogenous groups of consumers within that market.  

Topics researched include country of origin effects (Balestrini & Gamble 2006, Hu et 

al. 2008) and Chinese wine purchase and consumption behaviour (Liu & Murphy 

2007).  Given the strategic importance of this emerging market to the Australian wine 

industry (Wine Australia 2011), it would appear that a focus on better understanding 

the Chinese wine consumer might provide the industry with some competitive 

advantages.  

 

The literature review now turns to the issue of fine wine consumers, the identification 

of whom was a central tenant of the research project. 

 

2.2 Fine Wine Consumers 

In a project that aims to examine the consumer behaviour of fine wine consumers, it is 

appropriate to review the literature pertinent to that and other related concepts. 

 

The terms fine wine, fine wine consumers and wine connoisseurs are common in both 

the popular wine press and academic literature, however, definitions of these terms are 

scarce.  It is almost as if the terms are self defining, but is this really the case?  Let us 

firstly examine the case of fine wine, which is likely to have a very different definition 

depending on who might be asked for a response (Vigneron & Johnson 1999).  A 

number of studies have examined luxury wine brands, where the terms luxury wines 
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and fine wines are used interchangeably (Beverland 2004a, 2004b, 2005, 2006, 

Beverland & Luxton 2005).  Price is regularly used as a defacto indicator of prestige 

or luxury (Vigneron & Johnson 1999).  In three of these studies, luxury or fine wines 

were defined as wines with a track record of performance and quality and costing 

greater than US$100 per bottle (Beverland 2005, 2006, Beverland & Luxton 2005), 

whilst in the remaining studies, the definition reverted to a price of greater than US$50 

per bottle (Beverland 2004a, b).   Fogarty (2006) took another approach and decided 

that any wines that were included in the Caillard and Langton classification of 

Australian quality wines (Langton’s 2010) were fine wines.  A further approach was 

adopted by Halstead et al. (2010), who defined a luxury wine as one costing in excess 

of US$25 per bottle.  Clearly there is no consistent definition of "fine wine". 

 

Who then, is a fine wine consumer?  Is it sufficient to conclude that a fine wine 

consumer is one who consumes fine wine?  From the foregoing discussion, the 

conclusion should be "No".  The terms fine wine consumer, wine connoisseur and 

wine enthusiast occur frequently in the literature and seem to be used synonymously.  

For example, Lawless et al. (1997) called consumers “fine wine consumers” because 

of their membership of a local wine tasting club.  On the other hand, Langlois et al. 

(2011) argued that a wine connoisseur obtained their knowledge of wine through 

reading about and tasting wine and had not received any formal wine training.  They 

segmented their respondents into connoisseurs or consumers based on the results of an 

objective knowledge wine test and their level of experience, reading about and tasting 

of wine.  Yuan et al. (2005) defined their wine enthusiasts as those respondents who 

scored greater than the sample mean on a five item Personal Involvement Inventory 
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scale (Zaichkowsky 1985, Mittal 1995)  What appears clear is that however labelled, 

these consumers are likely to be highly involved in wine (Vigneron & Johnson 1999). 

   

The Concise Oxford Dictionary states that a connoisseur is “an expert judge (of or in 

matters of taste, especially in the fine arts)”, whilst the Merriam - Webster online 

dictionary defines a connoisseur as: (1) “one who understands the details, technique, 

or principles of an art and is competent to act as a critical judge”; or (2) “one who 

enjoys with discrimination and appreciation of subtleties (a connoisseur of fine 

wines)” (Merriam – Webster 2011).  Both of these definitions have the dimensions of 

expertise and taste noted by Strand (2005).  Eisner (2002) defines a connoisseur as a 

person who can “notice in the field of their expertise what others may miss seeing” (p. 

187).  Kramer (2003) provides a relatively simple definition of a connoisseur “one 

who can distinguish between what he or she likes and what is good” (p. 25).  Veblen 

(Elliott 2006, pp. 232 – 233) outlined a number of traits that might help to identify a 

connoisseur.  These included consumption for status purposes; the witnessing of taste; 

specialisation in the goods consumed; and the cultivation of a particular language to 

negotiate that consumption.   

 

It is not a stretch of the imagination to apply these traits to the stereotypical image of a 

wine connoisseur (Miletic 2008) and picture a group of (mainly) older males standing 

in an oak panelled bar, examining in some detail a rare and expensive bottle of wine, 

in an overt manner, using language that might be unintelligible to the general public to 

do so.  Howard and Stonier (2002: 82) echoed younger consumers' views in these 

terms “Big Eyebrows, Bulbous Nose, Bow Ties and Bulging Belly".  This 

stereotypical view of a wine connoisseur might encompass some fine wine consumers, 
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but in the 21
st
 century Australian wine market, is it a realistic picture of that segment 

of the market? 

 

2.2.1 How to measure fine wine consumer behaviour 

 

Notwithstanding the paucity of information defining fine wine consumers and the 

stereotypical view of wine connoisseurs noted above, it is a logical step to consider 

that fine wine consumers display some of the traits described above.  They are likely 

to have a great deal of knowledge about wine and be highly wine involved (Vigneron 

& Johnson 1999).   

 

A major aim of the project was to identify fine wine consumers within the Australian 

domestic wine market.  How then might this be achieved?  Following the discussion in 

section 2.1 above, the decision was taken to develop an unobservable product specific 

segmentation base (known as the Fine Wine Instrument) and that a post hoc 

segmentation method would apply.  We hypothesised that fine wine consumers would 

demonstrate some wine connoisseur type behaviours; be wine knowledgeable but also 

wish to continually increase that knowledge; be very interested in the provenance of 

the wine they consumed; and that the consumption occasion might influence their 

purchase decision.  These hypotheses formed the basis for the development of the  

protocol.   

 

Previous studies using a Wine Related Lifestyle™ (WRL) methodology to segment 

the Australian wine market had a connoisseur element in their studies’ frameworks 

(Bruwer et al. 2002, Johnson & Bruwer 2003, Bruwer & Li 2007).  This element 
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considered such wine behavioural traits as attendance at wine club tastings/meetings; 

recall of wines consumed; regular reading of wine related magazines/web sites; 

purchase of rare or expensive wines; and keeping a record of wines purchased and 

consumed.  Therefore, these traits were considered a relevant starting point for the 

connoisseur type behaviours that might identify fine wine consumers. 

 

Consistent with the earlier discussion on the elements of a luxury or fine wine and also 

consistent with Yuan et al.’s (2005)  assertion that wine enthusiasts use complex 

information such as wine region and country of origin, winemaker and vintage 

information to make their wine purchase decisions, it was appropriate that further 

questions should be added to the protocol.  These questions explored such issues as 

the importance of a wine’s provenance (country and region of origin, grape variety 

and vintage); questions about the respondent's wine knowledge; and the impact of 

wine consumption occasion on purchase behaviour.  The developed instrument was 

applied to the project's respondents and used to identify a number of segments in the 

market that were denoted “Connoisseurs”, “No Frills” and “Aspirants” (Moulton et al. 

2001, Hughson et al. 2004).  Detailed information on the development and 

implementation of the instrument are provided in Chapter 3. 

 

As the project hypothesised that fine wine consumers are likely to be highly wine 

knowledgeable and wine involved, it is appropriate to review the literature on these 

two concepts. 
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2.3 Knowledge as a construct 

Understanding the relationship between consumers’ knowledge and their decision 

making behaviour in relation to a myriad of products has long been studied and wine 

is no exception (Park and Lessig 1981, Brucks 1985).   

  

Park and Lessig (1981) believed that consumer knowledge is linked with product 

familiarity and concluded that there were two major approaches for measuring this 

familiarity.  One was to measure in terms of “how much a person knows about the 

product” and the other in terms of “how much a person thinks s/he knows about the 

product” (1981: 223).  In the case of the former construct, the knowledge was 

contained in the person’s long term memory and in the latter, it was based on an 

individual’s self reporting about the product in question (“self assessed familiarity” 

(1981: 223)). 

Brucks (1985) labelled self assessed familiarity “subjective knowledge” and described 

it as “what individuals perceive they know”.  The measure of an individual’s prior 

knowledge was labelled “objective knowledge” and was a measure of “what is 

actually stored in memory” (1985: 2).  She concluded that these two constructs were 

“conceptually and operationally distinct” (1985: 2) and argued that both types of 

knowledge played different roles in the amount and types of information sought in 

relation to consumer decision making behaviour, with objective knowledge facilitating 

information search efficiency.  Raju et al (1995) agreed with Brucks (1985) that 

objective and subjective knowledge should be considered as distinct constructs, even 

though they were often positively correlated.  They further argued that this distinction 

was reflected in the different ways that the two types of knowledge were measured.  

Subjective knowledge was typically measured using a self reporting mechanism and 
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objective knowledge by a series of questions testing knowledge of the topic of interest 

(Raju et al. 1995). 

 

2.3.1 Objective Wine Knowledge 

 
Much of the early work involved in establishing participants’ wine knowledge was 

secondary to the main research objectives, which were generally examining linguistic 

and other language effects associated with wine descriptions. As early as 1975, in her 

seminal work “Talking about wine”, Adrienne Lehrer measured the wine knowledge 

of her respondents, by asking them a series of questions for which written answers 

were required.  She then segmented her respondents into three groups (that is, those 

who obtained scores in the top, middle or bottom third of the test) and concluded that 

there was considerable variation in the wine knowledge of her respondents.  This 

method of determining respondents’ wine knowledge was replicated by Lawless 

(1984), who found that people with formal wine training, or who were employed in 

the wine industry (“experts”) scored significantly higher on the test than non - experts. 

 

Reizenstein and Barnaby (1980) devised a modest wine knowledge test that they 

administered to both wine consumers and wine retailers in a south eastern USA state.  

This test consisted of open ended questions exploring areas such as the serving 

temperature of wine, the age wine should be at consumption and the types of wine that 

should be served with food.  They concluded that wine as a product was in the early 

stages of adoption in that particular part of the USA and that the level of wine 

knowledge of both consumers and retailers was relatively low. 
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Solomon (1990) also segmented his respondents by level of wine expertise.  He 

analysed the work of both Lehrer and Lawless but chose not to use a written test to 

determine levels of expertise.  He decided that those respondents who had professional 

involvement in the wine industry or were regular members of a long standing wine 

tasting group, were experts.  Those respondents without that level of industry 

involvement were labelled as novices.  In 1997, using a slightly different approach, he 

had his respondents complete a self directed “Novice Questionnaire” (1997:  59).  

Using the respondents’ questionnaire results, their wine consumption frequency and 

their efforts to improve wine knowledge, Solomon segmented the respondents as 

experts, intermediaries or novices.  He included the new segment of intermediary in 

order to explore how expertise might be acquired.  Melcher and Schooler (1996) 

became more sophisticated in determining the wine knowledge level of their 

respondents.  They used a “General Wine Knowledge Test” (1996: 244), red wine 

consumption frequency, formal wine training and professional involvement in wine to 

classify their respondents as novices, intermediates or experts.  More recently, Parr et 

al. (2002) used a similar classification scheme to determine whether their respondents 

were experts or novices. 

 

In 2002, Frøst and Noble devised an experiment to examine differences in wine 

preferences amongst respondents with varying levels of objective wine knowledge and 

sensory expertise.  They argued that wine knowledge and sensory acuity were two 

very different forms of expertise and by attaining a level of objective wine knowledge 

through reading and other means, did not automatically suggest that the individual had 

sensory expertise.  Therefore, they administered a “Wine Trivia Quiz” and a “Smell 

Association Test” (2002: 277) to determine both objective knowledge and sensory 
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ability.  They found a lack of correlation between the objective wine knowledge scores 

and sensory expertise, thereby confirming their views that one skill could not be 

inferred from the other.  That conclusion was subsequently supported by Johnson and 

Bastian (2007).  The scores from the two tests were combined to produce an overall 

wine expertise score.  Respondents were then segmented into three groups, using the 

lower and upper quartiles of the wine expertise scores as the cut off points (high, 

medium and low wine expertise).   

 

The preceding analysis has demonstrated the evolution of multiple choice questions as 

a suitable method to measure objective knowledge with the number of correct answers 

being an appropriate index of that knowledge (Johnson and Russo 1984).   

 

 

2.3.2 Subjective Wine Knowledge 

 

Flynn and Goldsmith (1999) noted that although considerable attention had been paid 

to the topic, no serious attempt had been made to measure subjective knowledge.  

They agreed with previous researchers (for example, Park and Lessig 1981; Brucks 

1985; Raju et al. 1995) that objective and subjective knowledge were separate but 

related constructs and that subjective knowledge might be measured by some form of 

scale.  For the purposes of their study, Flynn and Goldsmith (1999) defined subjective 

knowledge as “a consumer’s perception of the amount of information they have stored 

in their memory” (1999: 59).  Their study found that a five item scale consisting of 

both positively and negatively worded items was a valid and reliable measure of 

subjective knowledge across a range of product categories. 
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The findings of Flynn and Goldsmith (1999) were used as the basis to measure 

subjective wine knowledge in a number of studies.  Goldsmith and colleagues 

measured the subjective and objective wine knowledge of respondents in the USA and 

France.  They reported the correlations between subjective and objective wine 

knowledge as 0.28 for US student respondents, 0.39 for US adults and 0.51 for French 

respondents (Goldsmith et al. 1998, Goldsmith and d’Hauteville 1998).  They offered 

no explanation for these cross cultural differences, although it is possible that the 

differences might be attributable to the role that wine plays in the respective cultures.  

It can be inferred that for US respondents, subjective wine knowledge is not a reliable 

indicator of objective wine knowledge, whereas it is for French respondents.    

 

French respondents have been further investigated for their objective and subjective 

wine knowledge, amongst other attributes (Aurier and Ngobo 1999).  A set of twenty 

multiple choice questions were used to measure objective knowledge and a six item, 

five point Likert scale to measure subjective knowledge.  Aurier and Ngobo (1999) 

concluded that subjective knowledge was highly correlated to the other constructs 

being measured, in accord with the findings of Goldsmith et al. (1998).   

 

Dodd et al. (2005) measured both objective and subjective wine knowledge of a 

sample chosen from subscribers to a US wine accessories magazine to explore the 

relationship between knowledge and information sources.  They reported a correlation 

of 0.36 between objective and subjective knowledge and this is consistent with the US 

findings of Goldsmith et al. (1998). In a generally knowledgeable sample, they found 

that consumers with high levels of both subjective and objective knowledge used 
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impersonal sources of information (e.g. wine media) when making wine purchasing 

decisions.  High subjective knowledge consumers were also comfortable in using their 

perceived knowledge in making those purchasing decisions (Dodd et al. 2005). 

 

Perrouty et al. (2006) used a modified version of Flynn and Goldsmith’s 1999 scale to 

measure the subjective wine knowledge of respondents in four European countries.  

Based on the work of Aurier and Ngobo (1999), they argued that subjective 

knowledge was an appropriate basis for determining whether respondents were wine 

experts or novices.  Following the method described by Quester and Smart (1998), the 

top 40% in terms of mean scores were denoted experts and the bottom 40% novices.  

The remaining 20% were described as moderately expert.  They concluded that as 

consumers’ level of expertise increased, the region of origin effect in wine purchasing 

was moderated by other brand components such as price and the commercial brand 

itself (Perrouty et al. 2006). 

 

In a later study, Hussain et al. (2007) used a self reporting scale (1 being “clueless” 

and 5 being “most knowledgeable” or “expert”) to segment their respondents 

according to their wine knowledge level.  Given that the scale was self reported, it is 

reasonable to conclude that the results were a measure of subjective wine knowledge.  

Interestingly, no respondent reported their knowledge at the expert level.  They found 

a positive and significant correlation between (self reported) knowledge and wine 

consumption and that regardless of the level of wine knowledge, their respondents 

purchased wine across multiple price points.  They concluded that wine knowledge 

was a most important predictor of wine consumption (Hussain et al. 2007). 
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2.3.3 Australian Wine Knowledge Studies 

 

In contrast with other countries, there is a paucity of studies that have investigated 

Australian wine consumers’ wine knowledge.  Hughson and Boakes (2001) 

acknowledged that after the work of Lehrer (1975), several studies were published 

using a knowledge test to determine respondents’ wine knowledge levels, however all 

of these tests were about European wines.  They therefore developed a test suitable for 

the Australian population - the “Australian Wine Knowledge Questionnaire (AWKQ)” 

(2001: 106) that consisted of eight multiple choice questions and two questions 

concerning the frequency of wine consumption and the amount of reading undertaken 

about wine.  This test was given to 89 first year psychology students at the University 

of Sydney, plus 28 wine experts and showed that: (1) the experts had a significantly 

higher score on the knowledge questions than the students; and (2) the knowledge 

score correlated highly with both wine drinking frequency and reading about wine.  

Hughson and Boakes concluded that the test was “highly discriminating” (2001: 106).  

These researchers applied the same test to a number of wine novices and wine experts 

alike across four different experiments and similar discriminating results were 

reported (Hughson & Boakes 2002).   

 

At the same time as Hughson and Boakes were undertaking their research, an 

independent study was undertaken by Johnson and Bruwer (2003), who used a series 

of ten multiple choice questions to determine respondents’ objective wine knowledge.  

Once again, these questions were designed for the Australian wine consumer.  The 

results of this test were used as one discriminator when a segmentation study of the 

Australian wine market was undertaken.  Five segments were identified and labelled 
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respectively: Conservative, wine knowledgeable wine drinker; Image oriented, 

knowledge seeking wine drinker; Basic wine drinker; Experimenter, highly 

knowledgeable wine drinker; and Enjoyment oriented, social wine drinker.  It was 

shown that the mean wine knowledge score of the Experimenter, highly 

knowledgeable wine drinker segment was significantly higher than the other four 

segments (p < 0.05) and in particular, significantly higher than the mean scores of the 

two segments that had other similar behavioural characteristics.  It was therefore 

concluded that wine knowledge was a legitimate variable to discriminate between 

segments. 

 

As mentioned above, Johnson and Bastian (2007) measured both the objective and 

subjective wine knowledge scores of a cohort of Australian wine consumers, as part of 

an exercise to determine the overall wine expertise of these consumers.  They arrived 

at an r value of 0.64 between the two variables which inferred that one form of 

knowledge was a good predictor of the other.  This finding was consistent with that of 

Aurier and Ngobo (1999) but differed from those of Goldsmith et al. (1998) and Dodd 

et al. (2005), who both found lower correlations between the two variables in US wine 

consumers.   

 

2.4 Involvement as a Construct 

 
Consumer behaviour can be described as the set of responses to the various marketing 

efforts of a company.  These consumer responses are shaped in part by cultural and 

psychological influences and manifest themselves in the how, what, where, when and 

why of a purchase (Kotler et al. 2006).  The concept of involvement in the study of 
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consumer behaviour was first mooted in Sherif and Cantril’s 1947 work (cited in 

Laurent and Kapferer 1985).  Various researchers have used concepts like the interest 

and enthusiasm consumers have towards a product or product category to define the 

involvement construct (Zaichkowsky 1985, Goldsmith and Emmert 1991).  The level 

of a consumer’s involvement impacts on issues as diverse as brand loyalty, marketing 

communication efforts and retail shopper segmentation (Quester and Lim 1988, Flynn 

and Goldsmith 1993, Lockshin et al. 1997).  Highly involved consumers attach 

particular importance and relevance to products or product categories and therefore 

may play a role in the success or failure of brands and marketing strategies (Bloch 

1986).  Therefore, understanding a consumer’s level of involvement towards a product 

or product category would help to demystify their decision making process. 

 

2.4.1 Levels of Involvement 

 
Engel and Blackwell (1982) noted that an individual may have high or low levels of 

involvement with a product or product category.  Furthermore, Laurent and Kapferer 

(1985) argued that the level of involvement would influence the purchase decision 

process and also the processing of information relating to that decision.  More highly 

involved consumers are more likely to read newspapers and magazines about their 

preferred product/category in order to gain further information and less likely to place 

emphasis on price than their lower level counterparts.  This implies that the more 

involved consumers use attributes other than price in their purchasing behaviour 

(Flynn and Goldsmith 1993, Zaichkowsky 1988). 
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2.4.2 Measuring Involvement 

 
Due to the importance placed upon the involvement concept in developing consumer 

behaviour theory (Mittal and Lee 1989), many researchers have set about developing 

scales that would measure the level of consumer involvement in a product.  Goldsmith 

and Emmert (1991) analysed a number of different scales and concluded that  the; 

Personal Involvement Inventory (Zaichkowsky 1985), Consumer Involvement Profile 

Inventory (Laurent and Kapferer 1985) and Involvement Scale (Mittal 1988) could be 

used in research with some confidence and that they all measure the same construct.  

 

2.4.3 Involvement and Wine 

 

Wine is a product that is very suitable for measuring consumers’ levels of 

involvement.  There are thousands of wine brands and wine is subjected to a range of 

marketing strategies practised across a number of different retail settings (Lockshin et 

al. 1997).  This affinity between wine and involvement was recognised by some of the 

early researchers devising involvement scales (Zaichkowsky 1985, Laurent and 

Kapferer 1985, Kapferer and Laurent 1993).  Zaichkowsky (1988) used red wine in 

her research and interestingly, she also administered the wine knowledge test devised 

by Reizenstein and Barnaby (1980) to her subjects.  She found that there was no 

relationship between wine involvement and wine expertise, but cautioned that the 

results may not be reliable because she doubted that the test was suitable for 

measuring the wine knowledge of average wine consumers.   
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In later years, wine and involvement have been used in a number of studies.  Lockshin 

et al. (1997) used three different scales to measure product, brand and purchase 

involvement, to arrive at an overall involvement score that was then used to segment a 

wine retail market.  They demonstrated that high involvement wine consumers buy 

wine more frequently and at higher price points than their low involvement 

counterparts and these results were subsequently confirmed by Lockshin et al. (2006).  

Hollebeek et al. (2007) used a sample of New Zealand wine consumers to extend the 

work of Lockshin et al. (2006) and found that region of origin was a more important 

cue in purchase decisions for high product involvement wine consumers than low 

involvement consumers.  They also offered qualified support to the view that high 

involvement consumers were willing to pay more for their wine than lower 

involvement consumers but suggested that some high product involvement wine 

consumers may be as price sensitive as their low involvement counterparts.  The price 

sensitivity of low involvement consumers was also confirmed by Barber et al. (2008a). 

 

Quester and Smart (1998) examined both wine involvement and consumption 

situation, as they argued that effective market segmentation often requires a 

consideration of the proposed use of the product.  They adopted the involvement scale 

developed by Lockshin at al (1997) and used the top 40% and bottom 40% of 

involvement scores to denote high and low involved consumers, respectively.  They 

found that the wine purchase behaviour was influenced by both the level of consumer 

involvement and the usage situation. 

 

In addition to their work on wine knowledge, Goldsmith and colleagues also examined 

wine involvement.  They found that the level of wine involvement was positively 
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correlated with both heavy wine consumption (this concept was not defined) and with 

wine innovativeness, the latter described as the readiness to accept new wine products 

(Goldsmith et al. 1998, Goldsmith and d’Hauteville 1998).     

 

Other studies used wine involvement to segment international wine retail markets.  

These studies concluded that even in countries as diverse in wine culture as France 

and Australia, similar segments existed, thereby providing further opportunities for 

global marketing efforts (Lockshin et al. 2001, Aurifeille et al. 2002). 

 

More recently, Charters and Pettigrew (2006, 2007) examined the relationship 

between wine involvement and wine quality.  They argued that high involvement wine 

consumers require both disposable incomes and time to indulge in their pursuit of 

wine and therefore, they are likely to be older consumers.  In a departure from 

previous studies, they adopted a qualitative approach in segmenting their respondents’ 

wine involvement levels.  They used factors such as the price respondents paid for 

wine and frequency of wine consumption (amongst others) to determine involvement.  

Their findings suggested that in addition to the traditional dichotomy of high versus 

low involvement wine consumers, that there was also a medium involvement 

consumer who exhibited traits of both high and low involvement consumers.  These 

findings support the views of earlier researchers who suggested that levels of 

involvement formed part of an involvement continuum, starting with no involvement 

and ending with the highest level of involvement but with many involvement levels in 

between (for example, Bloch 1986).  They also concluded that wine quality was a 

“multi-dimensional concept” (Charters & Pettigrew 2007: 1006) and that the 
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involvement level played a crucial role in the relevance that the various quality 

elements played in a consumer’s assessment of a wine’s quality. 

 

The wine involvement literature therefore suggests that high involvement consumers 

seek out and use more information in their wine purchasing behaviour and that they 

also strive for greater levels of wine knowledge (Lockshin 2003).  This high level of 

wine knowledge should be considered an element of a high involvement wine 

consumer (Goldsmith and d’Hauteville 1998). 

 

A recent Australian study examined many of the variables discussed above (Cox 

2009).  He collected data on subjective wine knowledge, wine involvement as well as 

a number of other psychometric measures.  Cox concluded that wine involvement was 

a predictor of red wine consumption, confirming the earlier findings of Dodd et al. 

(2005) and Perrouty et al. (2006), but not vice versa.  Rather, he was in agreement 

with Hussain et al. (2007), in finding that subjective knowledge predicted wine 

involvement (Cox 2009). 

 

As a final comment on the involvement and knowledge constructs described in some 

detail above, wine innovativeness, as measured by a Domain Specific Innovativeness 

Scale, was found to be strongly and significantly positively correlated with wine 

involvement and both objective and subjective knowledge (Goldsmith 2000). 

  

The literature relating to the first part of the project that involved the development of a 

novel base for segmenting the Australian domestic wine market was reviewed in the 

preceding sections.  This review now turns to an examination of the relevant literature 
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regarding the remaining parts of the project.  The first area covered relates to sorting 

tasks and multi - dimensional scaling.   

 

2.5 Sorting Tasks and Multidimensional scaling (MDS) 

 

A sorting task is a simple technique whereby judges are asked to form groups of 

products based on their similarity.  The judges' instructions might be to use their own 

criteria to form the groups, or they may be limited to a set number of groups or 

provided the criteria for sorting (Lawless 1989).  The term Multidimensional scaling 

was coined by Torgerson in 1952 (Torgerson 1952) and is a statistical technique that 

provides a geometrical picture of the distance (or similarity) between two or more 

objects.  This picture is usually depicted in two or three dimensions (Young 1985).  In 

1968, a study in the field of psychology which examined the multidimensionality of 

personality traits provided the first use of a sorting task combined with multivariate 

analysis and specifically MDS (Rosenberg et al. 1968).  This technique was pursued in 

that field (see for example, Rosenberg & Kim 1975), however, it was Harry Lawless 

who first employed it in the study of olfaction (Lawless 1989).  He argued that this 

technique could overcome the judge fatigue that would arise if they had to rate many 

pair wise comparisons of odours or products, as n products generate n(n - 1)/2 

comparisons (Lawless et al. 1995, Pagès 2005). Lawless’ study required the judges to 

sort the odours into groups based on their similarity and the number of times two 

samples were grouped together was counted and the resultant similarity matrix was 

subjected to MDS.  This analysis produces a map whereby two products that are 

perceived as similar are close together and those that are perceived as noticeably 
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different are far apart (Abdi et al. 2007).  Lawless then used cluster analysis to assist 

in the interpretation of the MDS results.  He concluded that the technique was a useful 

way of analysing a number of different odours at one time and that the complexity of 

the results was directly related to the directions given to the judges and specifically, 

whether the judges were required to sort the odours into a given number of groups, or 

whether the judges were left to decide their own sorting criteria (Lawless 1989).    

 

The process was extended to other chemical odours (MacRae et al. 1990), food 

products such as cheese (Lawless et al. 1995), beer (Chollet & Valentin 2001, Lelièvre 

et al. 2008), yoghurt (Saint – Eve et al. 2004), breakfast cereals (Cartier et al. 2006) 

and wine (Gawel et al. 2001, Ballester et al. 2005, Piombino et al. 2004, Preston et al. 

2008, Parr et al. 2007, Campo et al. 2008, Ballester et al. 2008).  Although none of 

these studies specifically examined the efficacy of the technique, Piombino and 

colleagues (2004) found that the sorting task was an effective and quick way to 

compare a large number of products and also concluded that with more judges, the 

resultant groups of products were more stable.   

 

The issue of whether sorting tasks were better carried out by expert or trained judges 

compared to novices or untrained judges was addressed by a few of these studies, with 

conflicting results.  Ballester et al. (2008) concurred with the earlier work of Chollet et 

al. (2005) when they concluded that the expert judges provided superior performance 

compared to the novice judges.  However, this was at odds with Cartier et al. (2006) 

who found similar levels of performance between their trained and untrained 

panellists.  In the current study, the decision was taken to use expert wine judges, as 
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they were very familiar with the products under examination ((Solomon 1997, 

Hughson & Boakes 2002, Ballester et al. 2005).    

 

More recently a modified version of a sorting task known as Napping® (from the 

French word “nappe” meaning tablecloth) has been employed in wine research.  Here 

judges use their own criteria to sort products that they perceive as similar and those 

similar products are placed together on a large sheet of blank paper.  Those products 

that are perceived as dissimilar are place far apart on the paper.  The X and Y co-

ordinates of the products are recorded and then subjected to multivariate analysis 

(Pagès 2005, Perrin et al. 2008).  It is outside the scope of this review to explore this 

process in any major detail; however, one prominent sensory scientist now undertakes 

a napping task alongside all descriptive analyses and compares the results (H. 

Heymann pers. com.). 

 

Like some of the studies mentioned above, the project utilised a cohort of wine experts 

in undertaking some specific tasks.  A review on  the use of experts in wine related 

studies follows. 

 

2.6 The use of wine experts in wine related research 

 
The use of experts familiar with the production process and the subsequent product to 

determine its quality  is a long established practice (Lawless et al. 1997, Sun et al. 

1997, Perrin et al. 2008).  Consistent with this practice was the view that any 

judgements made about a product’s typicality or regionality should be made by those 

people with a deal of expertise in that product (Sauvageot 1994).  The International 
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Standards Organisation defines an expert as: “In the general sense, a person who, 

through knowledge or experience, has competence to give an opinion in the fields 

about which he/she is consulted” (ISO 1992).  In other words, they are recognised by 

their peers as experts and they are not required to undertake any special tests or 

examinations to prove their knowledge or skill levels (Sauvageot et al. 2006).  In the 

case where wine is the product in question, Parr et al. (2002) argued that a wine expert 

should meet one or more of the following criteria: 

•  Established winemaker; 

• Wine science researchers and teaching staff regularly involved in winemaking 

and/or wine evaluation;  

• Wine professionals (e.g. Masters of Wine, wine judges, wine writers, wine 

retailers); 

• Graduate students in Viticulture and Oenology who had relevant professional 

experience (e.g. had participated in one vintage; had run wine tasting classes); 

• Persons with extensive (>10 years) history of wine involvement (i.e. family 

history, extensive wine cellar, regular involvement in formal wine tasting). 

 

Experts who met the criteria set out above have been involved in wine related research 

for a number of years.  Some were involved in studies examining the different 

cognitive or perceptual processes, such as language use and odour recognition and 

identification employed by experts and novices (Lawless 1984, Melcher & Schooler 

1996, Gawel 1997, Bende & Nordin 1997, Parr et al. 2002, Hughson & Boakes 2002, 

Parr et al. 2004, Ballester et al. 2009).  Other wine experts were involved in 

oenological research by undertaking sensory exercises evaluating wines made from 

different grape varieties.  For example, Sauvignon Blanc was examined by Lawless et 
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al. 1997, Parr et al. 2007 and Parr et al. 2010; Chenin Blanc by   Perrin et al. 2008; 

Chardonnay by Zamora and Guirao 2004 and Ballester et al. 2005; Chardonnay and 

Melon de Bourgogne by Ballester et al. 2008; Cabernet Sauvignon by Preston et al. 

2008; Cabernet Sauvignon and Shiraz by Lattey et al. 2010; and Shiraz by Bastian et 

al. 2009 and Bastian et al. 2010. 

 

2.7 Descriptive Analysis 

2.7.1 Descriptive Analysis – A Brief History 

 
Descriptive analysis is a subset of the broader science of sensory analysis (Moskowitz 

et al. 2006).  According to Standards Australia, descriptive analysis is ... “A formal 

procedure for assessing the sensory characteristics of a sample using appropriate terms 

(descriptors) (AS 2542.3 – 1989).  Lawless and Heymann (2010: 227) describe 

descriptive analyses as “the most sophisticated tools in the arsenal of the sensory 

scientist”.  Moskowitz et al. (2006) liken the output of descriptive analysis to a 

product signature.  These techniques are widely used in the food and wine industries 

when analysis of the sensory attributes of a product or a range of products is required 

or when the factors that might impact on a product’s sensory profile need to be 

identified.  However, sensory or descriptive analyses do not operate in a vacuum.  

They quite often operate in concert with market research, whereby consumers’ needs 

are identified within the new product development process.  The role of descriptive 

analysis in these processes might include establishing the existence, in the newly 

developed product, the various attributes previously identified by market research, 

required to meet consumers’ needs (Moskowitz et al. 2006).  The current descriptive 
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analysis techniques involving the use of specially trained panels of judges has not 

always been the norm. 

 

Prior to the 1940s, companies employed experts whose vast experience with a product 

or material saw them valued as the font of all knowledge about that product or 

material.  Their qualitative judgements were relied upon for many of the critical 

decisions in the product development process, including quality assurance.  However, 

as the marketplace became more complex and business objectives and the role of 

marketing became more prominent, it was realised that there were limits to the 

abilities of these experts.   

Because of this increasingly complex environment, the capacity of any one individual 

was limited.  Companies came to decide that panels of trained experts using a 

systematic approach to evaluate specific products were more likely to provide useful 

product information and that consumers were more likely to purchase those products 

that reached standards of excellence (Stone et al. 1974, Moskowitz et al. 2006).   

 

The original panel procedure was developed in the late 1940s/early 1950s at Arthur D 

Little & Company by Sjostrom, Cairncross and Caul and became known as the 

Flavour Profile® (FP) (Cairncross and Sjostrom 1950 and Caul 1957 cited in Lawless 

and Heymann 2010).  FP is a technique that requires a highly trained panel to reach 

consensus on a product evaluation.  A category scale (see Figure 2.1) is used that 

typically consists of symbols and numbers to record the judges’ observations on two 

elements – the intensity of flavour and the degree and balance (amplitude) of flavour.  

Even though numbers appear in the scale, the final result was not an average of the 

judges’ scores.  Rather, a consensus result was derived by the panel leader (who also 
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took part in the evaluation process) after discussion and re-evaluation of the product.  

The use of symbols did not allow any statistical analysis of the data and therefore FP 

is classified as a qualitative technique ((Lawless and Heymann 2010).  

 

Figure 2.1 Example of a Category Scale used in FP 

Rating Explanation 

0 Not present 

)( Threshold or just recognisable 

1 Slight 

2 Moderate 

3 Strong 

(Source: Lawless and Heymann 2010: 232) 

 

The qualitative nature of the FP was a major criticism of the technique (Amerine et al. 

1965) and with the introduction of numerical scales that allowed statistical analysis of 

the judges’ mean scores it was renamed the Profile Attribute Analysis (Moskowitz 

1988).   Syarief et al. (1985) argued that the introduction of statistical analysis 

provided superior results than the consensus approach.  Other criticisms included; that 

FP was time consuming and expensive, that the scale lacked precision and as the panel 

leader also took part in rating the product, that person may have undue influence over 

the consensus result (Amerine et al. 1965).  Supporters of FP contend that with well 

trained panels and panel leaders, the results are reliable and reproducible (Lawless and 

Heymann 2010). 
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2.7.2 Quantitative Descriptive Analysis (QDA) 

 

In response to some of the perceived criticisms of the FP, Stone et al. (1974) proposed 

QDA which uses trained panellists who individually identify and quantify the sensory 

attributes of a product.  An interval or line scale, as distinct from a category scale, is 

used with a minimum of two word anchors (usually maximum and minimum).  The 

anchor points are indented to reduce the central tendency effect.  Repeated measures 

are undertaken on each product to allow an analysis of subject/judge and overall panel 

performance.  The objective is to obtain internal consistency within the panel.  In 

contrast to the opinions of individual company experts or panels of experts, QDA uses 

panel data, in order to remove individual variability, analysis of variance and 

multivariate statistical analyses to produce a multi dimensional picture of the sensory 

attributes of the product (Stone et al. 1974, Sidel & Stone 1993).  In addition, the role 

of the panel leader also differs from that of the FP.  In this technique, the panel leader 

does not participate in any product evaluation or language development (Lawless and 

Heymann 2010).  Table 2.5 outlines the advantages and disadvantages of QDA as 

posited by Lawless and Heymann (2010). 

 

Table 2.5 QDA – Advantages and Disadvantages 

Advantages Disadvantages 

It takes less time to train the panellists Some training of panellists is still 

required and this takes time and money 

Individual scores are used, therefore 

reducing the likelihood of consensus by a 

dominant personality 

The results are relative and not absolute.  

That is, the results examine the relative 

differences between attributes and not the 
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Advantages Disadvantages 

absolute measure of the attribute.  

Therefore the inclusion of a benchmark 

and repeated measures are required. 

Statistical analyses (as noted above) are 

readily applied to the data 

 

The results may be presented graphically 

(radar plots are common) 

 

The panel leader facilitates only and does 

not direct panellists or evaluate samples 

 

  

QDA is a trademarked technique and is a standard methodology; however, other 

techniques have evolved based on that methodology.  Notwithstanding those 

alternative techniques, it is generally recognised that a generic Descriptive Analysis 

(DA) comprises a three stage process (Lawless and Heymann 2010).  The first stage is 

to recruit and train the panellists and have them agree on the sensory descriptors to be 

used.  The second stage is to determine the judge reproducibility/consistency.  This is 

achieved through panel evaluation of some of the products to be used in the final 

evaluation and the data analysed for internal consistency.  Further training may be 

required as a result of this second stage.  The final stage is the evaluation of all of the 

samples in the trial with repeated measures, followed by data analysis (Lawless and 

Heymann 2010).   
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2.7.3 Descriptive Analysis and Wine 

 

Wine is a product that particularly lends itself to DA techniques.  The sensory 

attributes of each individual variety of grapes used in both table and sparkling wine 

production differ enormously, as do the specific sensory attributes of a single variety 

grown in different wine producing regions or made under different production 

regimes.  Wine producers are keen to benchmark their products and DA is an 

appropriate technique to do so (Lawless and Heymann 2010). 

 

Following Stone et al.’s 1974 paper proposing QDA, wine was evaluated using this 

technique as early as 1977 (Noble 1978).  Since that time, the wine/DA fit has been 

extensively researched.  This research includes, but is not limited to, the following 

grape varieties and wine related tools and materials. 

 

Table 2.6 A non-exhaustive list of Descriptive Analysis and Wine studies 

Grape Variety Research/ers Year 

Cabernet Sauvignon Noble 1978 

 Aiken and Noble 1984 

 Heymann and Noble 1987 

 Sivertsen et al.  2001 

 Madrigal-Galan and Heymann 2006 

 Preston et al. 2008 

Zinfandel Noble and Shannon 1987 

Pinot Noir Guinard and Cliff 1987 
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Grape Variety Research/ers Year 

 McDaniel et al. 1987 

 Aubry et al. 1999 

 Madrigal-Galan and Heymann 2006 

 Piombino et al. 2004 

Seyval Blanc Andrew et al. 1990 

Chardonnay Noble  1979 

 Zamora and Guirao 2004 

 Schlosser et al. 2005 

 Piombino et. al. 2004 

 Falconer et al. 2006 

Merlot Madrigal-Galan and Heymann 2006 

 King et al. 2001 

Semillon Blackman and Saliba 2009 

Albariño Vilanova et al. 2010 

Spanish White Grape Varieties De La Presa - Owens and Noble 1995 

Spanish Red Grape Varieties Saenz – Navajas et al. 2011 

Bordeaux varieties Noble et al 1984 

Wine from four major French 

regions 

Sivertsen et al. 1998 

Tempranillo Etaio et al. 2008a, b, c 

Aglianico  Piombino et. al. 2004 

 Gambuti et al. 2007 

Greek dry red wines Koussissi et al. 2003 
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Grape Variety Research/ers Year 

Tannat Varela & Gambaro 2006 

Oak influences in wine Francis et al. 1992 

Shiraz/Syrah Abbott et al*.  1991 

 Walker et al. 2004 

 Madrigal-Galan and Heymann* 2006 

 Gawel et al.* 2007 

Shiraz and Cheese Bastian et al.* 2010 

Cabernet Sauvignon and Shiraz* Lattey et al.  2010 

 

 

Of all of the studies cited above, only the works indicated by an asterisk (*) involved 

Australian Shiraz.  None of these studies involved a comparison of the sensory 

attributes of Australian Shiraz grown in different wine producing regions, or attempted 

to identify those sensory attributes that might differentiate wines from different Shiraz 

producing regions.  The issue of wine regionality might be considered analogous to 

wine terroir.  That term originated in France in the early nineteenth century and is used 

to describe wines from a specific district or region (McGee and Patterson 2007).  

Despite the prevalence of the use of words like terroir and regionality, very few 

researchers have studied the specific characteristics of any given region or terroir.  

Recently, a few studies have looked at the typicality of various grape varieties grown in 

specific regions: Merlot and Washington State (Lesschaeve 2003); Marlborough 

Sauvignon Blanc (Parr et al. 2007); Chardonnay predominantly from Burgundy (Ballester 

et al. 2005); and Chardonnay and Melon de Bourgogne from Burgundy (Ballester et al. 
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2008).  T he current project therefore addresses a gap in the extant knowledge of 

Australian Shiraz. 

 

2.8 Wine consumers and wine research 

 

The last part of the project characterised a cohort of wine consumers who drank 

Australian Shiraz and tasted a sub set of the wines that had gone through the DA 

process described above.  These consumers were required to provide a hedonic score 

for each of the wines.  The following sections discuss the techniques employed to 

analyse the subsequent consumer data and also examine previous similar wine 

research. 

 

2.8.1 Preference Mapping 

 

Preference mapping is a set of multivariate statistical techniques based on principal 

component, cluster and regression analyses that provide: (1) identification of 

consumers' preferences for a number of products; (2) identify the relationship between 

those products; and (3) identifies the products' attributes that drive the consumer 

preferences or dislikes (MacFie & Thomson 1988, Schlich 1995, van Kleef et al. 

2006, Lawless & Heymann 2010). 

 

Preference mapping originated in the field of psychometrics in the United States and 

was adopted by the UK food industry in the late 1980s (Schlich 1995).  It is now 

widely accepted in market research and new product development (Jaeger et al. 2000, 
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van Kleef et al. 2006), although the wine industry was slower on the uptake, with the 

first published studies appearing in the early 2000s (Lattey et al. 2010). 

 

Preference mapping traditionally takes two forms, denoted as internal and external 

analyses (Carroll 1972).  The most basic internal preference map is derived purely 

from consumer preference or hedonic data (Marketo et al. 1994, Schlich 1995, 

Lawless & Heymann 2010).  The aim of this analysis is to find the lowest number of 

underlying dimensions that explain the highest proportion of the variability in the 

hedonic data (Jaeger et al. 2000, van Kleef et al. 2006, Lawless & Heymann 2010).  

Each consumer's preference is represented on that perceptual map by a vector 

originating at the zero point intersection (Lawless & Heymann 2010).  The resultant 

map may be very busy, especially if there are a large number of consumers.  Therefore 

segmenting the consumers by cluster analysis of their preference scores is commonly 

undertaken (Schlich 1995). 

 

If other objective data about the products are available for example, sensory data, that 

data may be projected onto the internal preference map, in a process known as 

extended internal preference mapping.  In this way, the underlying dimensions may be 

identified (MacFie & Hedderley 1993, van Kleef et al. 2006, Lawless & Heymann 

2010). 

 

External preference mapping can be considered the reverse of the process just 

described.  The product space is formed from the objective data and the preference 

data are fitted to that map (van Kleef et al. 2006, Lawless & Heymann 2010).  van 

Kleef et al. (2006: 387) state that ... "internal and external preference analysis 
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emphasise fundamentally different perspectives on the same data".  This process 

employs quite complex statistical models with the possibility of four solutions: vector, 

circular, elliptical or quadratic (Schlich 1995, Jaeger et al. 2000).  Jaeger et al. (2000) 

contend that because no reference is made to the underlying consumer behaviour 

pertinent to their preferences in those models, interpretation problems may arise, 

especially with elliptical or quadratic solutions.  They argue that these two models 

should be used with caution in real world applications (McEwan 1996,  Jaeger et al. 

2000).   

 

The differences in internal and external preference mapping are outlined in Table 2.7. 

 

Table 2.7  Comparison of Internal and External Preference Mapping. 

 Internal preference 

mapping 

External preference 

mapping 

Primacy of Preference Perception 

Product position in the 

map 

Account for variation in 

hedonic data 

Account for variation in 

(often) sensory data 

1
st
 dimension Explains maximum 

variability in hedonic data 

between products 

Explains maximum 

variability in sensory data 

between products 

Hedonic data Drive orientation of the 

product space 

Is supplementary: is fitted 

into the derived perceptual 

(sensory) product space 

Sensory data Is supplementary: fitted 

into the derived hedonic 
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product space 

Source: van Kleef et al. (2006: 389) 

 

2.8.2 Preference Mapping and wine 

 
As mentioned above, the first published work using this technique in relation to wine 

was in the early 2000s (Lattey et al. 2010).  International studies include the work of 

Yegge & Noble (2000), Lesschaeve et al. (2001), Robichaud et al. (2007), Lund et al. 

(2009), Meillon et al. (2010), Lesschaeve & Findlay (2004) and Frøst & Noble (2002).  

In the Australian context this type of study is limited to Lattey and her co-workers 

(2004, 2010) who examined Australian consumers’ liking of Riesling and Chardonnay 

and Shiraz and Cabernet Sauvignon wines, respectively and Mueller et al. (2010) who 

examined Shiraz as part of a discrete choice experiment.  Given the context of the 

present project, the two most recent Australian studies will be examined in more 

detail. 

 

Mueller et al.'s (2010) study contained several interesting design elements.  The first 

was that their consumers made informed decisions about the wines being tasted; as 

they were shown pictures of the wine as well as the price for each prior to tasting.  The 

second feature was that each consumer only rated five of the twenty available wines.  

Therefore a balanced incomplete block design was employed and as a result, the 

consumer cohort could not be segmented based on their liking scores of the wines.  

The last feature was the inclusion of a standard reference wine that was tasted by the 

consumers before each of the experimental wines were scored and the wines were 

scored relative to the consumers' liking of that reference standard (the hedonic scale 

with reference reported by Bergara-Almeida et al. (2002)) (Mueller et al. 2010).   
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The researchers found that the most important driver of wine liking was price, which 

was consistent with the findings of Plassmann et al.’s (2008) neural imaging study.  

They also concluded that sensory attributes played a role in wine liking, with 

characteristics such as fresh fruit aromas and sweetness being positive influences and 

aromas associated with older wines such as medicinal and earthy/vegetal aromas being 

negative influences (Mueller et al. 2010). 

 

Lattey and her co – workers (2010) adopted a more traditional approach with their 

consumer study, where all of their respondents were offered an incentive to attend the 

tasting and were not required to expectorate.  Each consumer tasted all twelve wines 

in the experiment and therefore a cluster analysis was undertaken on the consumers’ 

hedonic scores.  This analysis identified four clusters of consumers with similar wine 

preferences (Lattey et al. 2010).   

 

For their consumer cohort, the positive drivers of liking were less prominent than the 

negative, with the latter sensory attributes associated with Brettanomyces being to the 

fore which accorded with the earlier work of Frøst & Noble (2002).  Bitterness was 

also considered a negative driver of liking.  The most positive influence for the overall 

cohort was the floral attribute.  The cluster that displayed the most preference for 

Shiraz wines perceived negative influences in pepper, woody and bitter attributes with 

very few important positive influences (Lattey et al. 2010).   

 

An additional component in the study by Lattey et al. 2010 was the fact that a cohort 

of wine experts also tasted and provided a quality rating, based on the Australian 20 
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point rating (Rankine 1990), of ten of the twelve wines tasted by the consumers.  They 

found a low, non significant correlation between the experts’ quality scores and the 

consumers’ hedonic scores, a result consistent with those of Lattey et al. (2004) and 

Lesschaeve (2007).  However, this contrasted with the results of Bastian et al. (2010) 

who found a strong positive correlation between the two scores.  This result was at 

odds with those authors who are of the view that expert scores cannot be used as a 

predictor of consumer liking (Moskowitz 1996).  Consistent with the consumer cohort, 

sensory attributes associated with Brettanomyces were a negative influence on the 

experts’ quality scores.  In contrast, bitterness was a positive influence on the experts’ 

scores, which the authors concluded was attributable to some bitterness being present 

in wines with higher stringency, an attribute which was also a positive driver of 

quality (Lattey et al. 2010).  One last finding of this study which should be of interest 

to observers of wine consumer behaviour, was that consumers’ wine preferences 

change over time and the authors suggested that this was an area for future research 

(Lattey et al. 2010).    

 

2.9 The project's objectives 

The preceding review outlined the theoretical framework for the three stages of the 

research project.  The objectives of the project were: 

 
1. To develop a novel segmentation base for the Australian domestic wine market, 

using  fine wine consumer behaviour.  Compare and contrast the wine related 

behaviours of the identified consumer segments and in doing so, provide updated 

market intelligence on the Australian domestic wine market.   
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2. At a preliminary level, identify any regional sensory characteristics of Australian 

Shiraz, including the identification of the sensory attributes that differentiated the 

wines from the ten delimited Australian Shiraz producing regions used in the 

project.  

 

3. Identify the sensory attributes that drive various segments of Australian wine 

consumers’ liking of Australian Shiraz. 

 

The project is described in the following figure. 

 
 
Figure 2.1  Project Schematic 
 

 

 

Identify the sensory attributes that significantly differentiate various Shiraz wines 
sourced from a number of Australian Shiraz producing regions: 

�Examine the results for any regional similarities 

Identify the sensory attributes that drive consumer liking of Australian Shiraz: 

�Do these attributes differ between consumer segments and in particular, 
how do the various segments identified in part 1 above, differ? 

Develop a Fine Wine Instrument to act as a novel segmentation base of the 
Australian domestic wine market. Compare and contrast the wine related 
behaviours of the identified fine wine segments: 

�Update intelligence on the Australian domestic wine market 
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2.10 Literature Review Summary 
 

This review provided a detailed examination of the literature in respect of the three 

distinct parts of the research project.  It commenced with an overview of the history 

and development of market segmentation as an important tool in a manager's 

strategies.  It identified that the Australian domestic wine market has been the focus of 

a number of previous segmentation studies, however, none used consumers’ fine wine 

behaviour as the base, thereby identifying a gap in the extant knowledge.  The project 

was therefore the first to use this novel base to segment the Australian wine market 

and as a result, has significant academic interest.  Wine consumers' fine wine 

behaviour will be measured using the FWI which consists of three scales (denoted as 

Connoisseur, Provenance and Knowledge) developed using Attitudes, Interests and 

Opinions (AIO) methodologies (Plummer 1974).  The use of these scales as a 

segmentation base has the potential to provide a more detailed, richer and 

sophisticated description of the consumers in the resulting segments than might 

ordinarily be achieved by using more common measures such as wine knowledge and 

wine involvement as the bases.  From a theoretical and conceptual point of view, the 

use of the FWI addresses the gap in the knowledge identified above and introduces a 

novel, alternative segmentation base for use in wine markets.  

 

The review also identified a gap in the knowledge of the sensory attributes of 

Australian Shiraz wines and the project added to this body of knowledge by 

undertaking the first examination of the regional sensory characteristics of that wine 

style.  Although one previous study had identified the sensory attributes that drove the 

liking for Australian Shiraz and Cabernet Sauvignon, this project extended that work 
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by identify the drivers of liking of Australian Shiraz of the fine wine consumer 

segments mentioned above. 

 

This project offered a number of potential benefits to wine producers, the wine 

industry and wine consumers and these are summarised below. 

 

For individual wine producers, these benefits include: 

• The provision of a tool that might enhance the new product development process, 

whereby producers might tailor a wine for specific market segments.  The project 

details this tool in respect of the Shiraz var iety, however, the same techniques can 

be applied to any wine variety, style or blend.  In this way, producers might more 

effectively and efficiently meet the needs of their target market and in the process, 

add value to their business through increased sales, increased profit margins, or 

both.  The use of this tool may also save producers time and money in that they 

might not target consumer segments with wines that do not meet their consumers’ 

needs. 

 

For wine consumers, these benefits include: 

• By understanding the specific sensory attributes that drive consumer liking for a 

particular grape variety or wine style, the needs of consumers in respect of those 

wines will be better met.  Satisfied consumers are more likely to be brand loyal 

and therefore more profitable to the brand owner (Kotler et al. 2010). 
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For the wine industry, these benefits include: 

• Updated market intelligence on the Australian domestic wine market – the wine 

market that is the most accessible to the industry. 

• An impetus for the industry to focus more attention on the domestic market (a 

market that in the opinion of this author has been largely ignored to the detriment 

of the industry)  – a market that is arguably the most researched of all global wine 

markets and one that is the cheapest and easiest to enter.  An increased focus on 

this market may introduce more people to the category and build industry loyalty, 

which in turn might provide some additional stability to the (mainly) rural 

communities that are the backbone of the industry. 

• The provision of additional information on the different sensory characteristics of 

Australian Shiraz, which might then be used in marketing communications. 

 

The thesis now moves to a detailed discussion of the three phases of the research 

project4. 

 
 

 

  

 
 
 
 
 
 
 

 

                                                
4 Please note that for ease of reading and to save space, the reference lists that would normally appear as 
part of each of the next three chapters, in their paper format, have been amalgamated and included in 
the complete reference list that appears at Appendix 1. 
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Chapter 3. Identification of Australian fine wine 

consumers and comparisons of their wine related 

behaviour with other segments in the domestic wine 

market. 

The Literature Review highlighted that even though the term “fine wine consumer” 

was prevalent in both academic and popular wine literature, it was not a term that had 

been defined, nor had the behaviour of this segment of wine consumers been 

investigated. 

 

The following paper addresses these shortcomings.  In the first instance, a new scale to 

measure the fine wine related behaviour of consumers was developed and the results 

used to place consumers into one of three fine wine related segments.  The wine 

related behaviour of the resulting segments was investigated in some detail and 

conclusions drawn on their relative importance to the Australian wine industry. 

 

The Literature Review concluded that the Australian domestic wine market had been 

the subject of a number of previous segmentation studies.  It also noted that no wine 

market remains stable and does evolve over time, thereby requiring periodical 

intelligence updates and this was an opportune time to provide further information on 

that market.    Some constant structural elements of the market are noted. 

 

This chapter was submitted to the International Journal of Wine Business Research.
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Abstract 

Purpose 

 
No market remains static over time and in order to understand any market, reliable 

intelligence should be gathered.  With the recent decline in Australia’s wine export 

performance, there is a view that more emphasis should be placed on the Australian 

domestic wine market.  For the first time, this market was segmented based on scores 

returned by respondents on a recently developed Fine Wine Instrument (FWI) that 

measured fine wine consumer behaviour.  Three segments were identified and denoted 

“Connoisseurs”, “Aspirants” and “No Frills” wine drinkers, respectively.  The wine 

related behaviour of these segments was compared and contrasted.  The study 
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therefore proposes a novel segmentation base for the Australian domestic wine market 

and provides up to date information on this market.  

 

Design/methodology/approach 

 
An online survey collected quantitative information from Australian wine consumers 

with 1017 valid responses received.  Wine purchasing and consumption data, wine 

knowledge and involvement, fine wine consumer behaviour formed the basis for 

segmenting the market.  To identify the various market segments, factor, cluster and 

discriminant analyses, ANOVA and Students’ t tests were performed. 

 

Findings 

 
The behaviour of the Connoisseurs' segment was compared to the other segments and 

it was found that they consumed more wine, spent more money on wine and were 

more knowledgeable about wine than their counterparts.  The importance to the wine 

industry of a number of consumer segments that were willing to spend more than 

AUD$20 per bottle of wine was highlighted as was the role of younger wine 

consumers in this market.  The change in the nature of purchase channels in the 

market was also highlighted, with the market share of the supermarket owned chain 

stores increasing. 

 



 72 

 

 

 

Research limitations/implications 

 
The sample was of a convenience nature and although the sample was large, different 

behavioural data may have been obtained if a true probability sampling method were 

employed.  

 

 

Originality/value 

 
This study was the first to segment this market using the FWI and examine in detail 

the wine consumption behaviour of the segmented denoted as Connoisseur and it 

identified their importance to the wine industry.  The study provided the latest 

information on the market and the data suggests that the Australian domestic wine 

market is robust and healthy, which may provide some relief to a beleaguered 

industry.   

 

Key Words: Australian domestic wine market, fine wine consumers, market 

segmentation  

 

Paper Type: Research paper 

 



3.1 Introduction 

Market segmentation is an appropriate strategy to better understand a heterogeneous 

market (Wedel & Kamakura 2000, Kotler et al. 2010). The Australian domestic wine 

market, with in excess of two thousand producers and a plethora of brands on wine 

retailers’ shelves is such a market (Wine Australia 2010a, 2010b).  It has been a rich 

source of information for wine marketing academics and practitioners alike and has 

been extensively studied since the mid 1980s (see, for example McKinna 1986, 

Spawton 1991a,b,  Johnson et al. 1991, Lockshin et al.1997, Hall & Winchester 1999, 

Hall & Lockshin 1999,  Bruwer et al. 2002, Johnson & Bruwer 2003, Bruwer & Li 

2007, Johnson & Bastian 2007, Cox 2009).  It is arguably the most studied of any 

global wine market.  However, with the recent decline in growth in Australia’s export 

markets, there is a view that more resources should be aimed at the domestic wine 

market (WFA et al. 2009, Jones 2010).  That market has seen sluggish growth over the 

past decade (Johnson & Bruwer 2003) with the average annual growth over the past 

five years at 1.3%, however, it was worth AUD$ 1.962 billion in sales in the 2008/09 

financial year (ABS 2010).  Markets, however, do not remain static and evolve over 

time.  It is therefore imperative that our knowledge of any market should be 

continually updated and this wine market is no exception (Johnson & Bruwer 2003, 

Thomas & Pickering 2003, Bruwer & Li 2007, Hollebeek et al. 2007).  A recent 

preliminary study of this market concluded that the level of a wine consumer’s wine 

expertise influenced their wine purchase and consumption decisions (Johnson & 

Bastian 2007).  The current study provides an update on the state of the Australian 

domestic market. For the first time, it segments that market based on consumers’ fine 

wine related behaviours and examines in detail the wine purchasing and consumption 

habits of the resultant segments 
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The study was developed in response to the “Influencing the consumers” strategy 

outlined in the Directions 2025 document (WFA, AWBC 2007).  This strategy 

highlighted the role of Australia’s fine wine products in all markets and the 

requirement for the Australian industry to encourage consumers to spend more money 

per bottle on their wine purchases.   The implication was that the consumers would 

then be introduced to the fine wine category and hence improve the return on 

investment to wine producers and grape growers alike.   

 

Fine wine and fine wine consumers are frequently mentioned in the literature, yet 

there is a scarcity of definitions of both, notwithstanding the obvious that fine wine 

consumers consume fine wine.  Lawless et al. (1997) recruited knowledgeable wine 

consumers from local wine tasting clubs and labelled them as fine wine consumers.  In 

a more recent analysis of luxury wine drinkers in the UK, US and Swiss markets, 

Wine Intelligence defined luxury wines as costing in excess of UK£10, US$25 and 

CHF25 (Wine Intelligence 2010).  In his study of the return on investment in 

Australian fine wine, Fogarty (2006) decided that any wines that were included in the 

Caillard and Langton classification of Australian quality wines met the criterion for 

inclusion.  The wines on that classification are considered to be Australian fine wines, 

however, the list is by no means definitive, as at least another 100 Australian brands 

are regularly traded on the Australian secondary wine market (Langton’s 2010).  

Notwithstanding the limited nature of this classification, we define fine Australian 

wines as wines that are either contained within the Langton’s Classification, or are 
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wines that cost in excess of AUD$25 (the mean of the three Wine Intelligence price 

points calculated in AUD). 

 

The aims of this study were therefore to develop an instrument based on Attitudes, 

Interests and Opinions (AIO) (Plummer 1974) that measured respondents' fine wine 

behaviour and subsequently segment the market based on the results of that 

measurement; and identify the wine related behaviours of the consumers within the 

identified segments.  In doing so, we would also update the current knowledge on the 

state of the Australian domestic wine market.  By using AIO methodology, we could 

provide a more sophisticated description of the consumers in the identified segments 

than might ordinarily be achieved by using such measures as wine knowledge and 

wine involvement as the segmentation bases.  However, we hypothesised that 

respondents who were identified as fine wine consumers would also be wine 

knowledgeable and wine involved and that their wine purchasing and consumption 

behaviour would be different to respondents in other identified segments.  

 

3.2 Materials and Methods 

Measuring fine wine consumer behaviour 

 
We hypothesised that consumers who exhibited fine wine behaviour would have 

favourable attitudes to four general variables or constructs.  We felt that they would 

exhibit connoisseur like behaviour through actions such as drinking rituals and record 

keeping.  They would not only be knowledgeable about wine but would want to seek 

out further wine knowledge.  They would be interested in the provenance of the wines 
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they consumed and that the wine consumption occasion would influence their wine of 

choice.  We labelled these variables: connoisseur; knowledge; provenance and 

occasion respectively.  The “connoisseur related” component of the 

“Quality/attributes” dimension, a series of AIO type statements, described by Johnson 

and Bruwer (2003) in their Wine Related Lifestyle study formed the basis to measure 

this behaviour. The process outlined by Churchill (1979) was adopted to create the 

four variables.  Johnson and Bruwer's (2003) "connoisseur related" statements were 

augmented by a number of other statements through an iterative approach of test, 

analyse, re - test and re - analyse the results using a cohort of wine experts and 

"ordinary" wine drinkers, until the connoisseur measure consisted of seven statements; 

the knowledge consisted of five statements; provenance of seven; and occasion three 

statements giving a total of 22 positively and negatively worded statements.  Scale 

validity of the four separate variables returned a Cronbach Alpha (CA) of 0.82, 0.85, 

0.84 and 0.62 for the connoisseur, knowledge, provenance and occasion variables, 

respectively.  One item was deleted from the provenance variable as the CA increased 

with its deletion.  Following the protocol outlined by Costello and Osborne (2005), 

exploratory factor analysis (EFA) of each of the individual variables suggested that 

one factor should be retained for the connoisseur, knowledge and provenance 

variables and that EFA was not appropriate for the occasion variable.  As the occasion 

variable returned a CA of less than the recommended 0.7 and consisted of only three 

items and was not suitable for EFA, it was removed leaving 18 statements in the final 

analysis.   

 

Confirmatory factor analysis of the three variables returned appropriate results for the 

indices suggested by Brown (2006) and are shown in Table 3.1.  We were therefore 
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confident that the three variables were internally reliable and unidimensional (Gerbing 

& Anderson 1988) and should therefore form the basis for the proposed analysis.  The 

statements that comprise each variable, detailed data generated from EFA and data 

from CFA are available at Appendices 1, 2 and 3, respectively.  

 

Table 3.1 Confirmatory Factor Analysis data for the three factors suggested by 

EFA. 

 Chi-Square GFI RMSEA CFI NFI 

Connoisseur 0.19 0.994 0.034 0.995 0.991 

Knowledge 0.538 0.999 0.00 1.0 0.999 

Provenance 0.11 0.997 0.027 0.998 0.996 

Where Chi-Square should not be statistically significant;  Goodness of Fit Index (GFI) ≥0.95; Root Mean Square 

Error of Approximation (RMSEA) recommended ≤0.06; Comparative Fit Index (CFI) recommended ≥0.95; 

Normed Fit Index (NFI) recommended ≥0.95 (Brown 2006) 

 

 

3.2.1 The data collection questionnaire 

 
An online, structured survey collecting quantitative data was the research 

methodology of choice (Geraghty & Torres 2009).  Ilieva et al. (2002) reported that 

the major advantages of online surveys included low set up costs, short response times 

and direct load of data into data analysis software, thereby saving data entry and other 

administrative time and costs.  They outlined that the disadvantages included 

confidentiality issues with respondents and that the sample may not be representative 

of the population, due to the uptake rates of use of the internet.  In order to overcome 
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these perceived inadequacies, the email invitation to complete the survey highlighted 

that all data collected would be reported in an aggregated manner and that therefore all 

respondents’ anonymity was guaranteed.  The Australian Bureau of Statistics (2009) 

reported that 72% of Australian households had home Internet access and Levine and 

Pownall (2004) reported that 55% of Australians over the age of 18 consume wine.  

Therefore it was reasonable to conclude that the sample was representative of the 

population. 

 

Respondents for this study formed a convenience sample.  The inclusion criteria were 

that respondents were wine drinkers and had purchased and consumed wine in the 

previous month.  Respondents were asked to complete a questionnaire that collected 

quantitative data.  Behavioural information relating to wine purchase, storage and 

consumption was collected by self reported data.  Objective wine knowledge scores 

were achieved by asking respondents fifteen multiple choice questions, where one 

point was awarded to a correct answer and no points to an incorrect answer (Johnson 

& Bastian 2007).  Wine involvement and subjective wine knowledge levels were 

measured by reliable and validated existing scales (Lockshin et al. 1997, Flynn & 

Goldsmith 1999).  The importance of a number of potential wine purchase drivers was 

measured by respondents placing a mark on a nine point category scale against each 

statement, where 1 was strongly disagree and 9 was strongly agree  with each 

statement (adapted from Bruwer & Johnson 2004).  Similarly, the instrument 

described above was scored by respondents placing a mark on a nine point category 

scale, indicating how much they agreed or disagreed with the series of 18 statements.  
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Respondents were recruited through two distinct methods.  The first recruitment 

method was via a Sydney (Australia) market research company who guaranteed a 

minimum total of four hundred respondents drawn from all States and Territories of 

Australia and that these respondents would be a proportional representative sample of 

the Australian wine drinking population.  The second recruitment method was 

originated by the authors who sent an email to all of their wine consuming 

acquaintances in which the recipients were asked to visit a link in order to complete an 

online survey.  They were also asked to forward the link to any of their wine drinking 

friends for completion.  This latter method was undertaken in order to increase the 

number of respondents.  These two recruitment methods provided online responses to 

the questionnaire.  At the completion of the data collection window which was 

between May 2009 and September 2009, the data were downloaded from the host 

server (SurveyMonkey™) in a spreadsheet that was suitable for analysis.  The 

questionnaire and data collection methods were approved by the University of 

Adelaide’s Human Ethics Committee.  A copy of the questionnaire is available upon 

request from the corresponding author. 

 

3.2.2 Statistical analyses 

 
The data were analysed with a combination of descriptive techniques, Student’s t test, 

one way ANOVA with LSD post-hoc test, correlation analyses, Exploratory Factor 

Analysis (EFA), Confirmatory Factor Analysis (CFA), discriminant and cluster 

analyses and Principal Component Analysis (PCA) using SPSS 17.0 (SPSS Inc. 2008), 

Microsoft Excel 2003 (Microsoft Corporation 2003) and XLSTAT Version 2010.3.08 

(Addinsoft SARL, France).   
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3.3 Results 

3.3.1 Demographic Data 

 
A total of 1017 usable responses were received.  The demographic information is 

described in Table 3.2.  There was an imbalance in the gender split with 41.9% of 

respondents being female.  The age ranges were evenly divided between under and 

over 45 years of age, 59.2% of respondents possessed a tertiary degree and 39.7% of 

respondents reported a household income in excess of AUD$100,000 per annum.  

South Australian respondents accounted for 34% of the sample. 

 

Table 3.2 Demographic data of the survey’s respondents (n = 1017 respondents) 

 

Gender % 

 Female 41.9 

 Male 58.1 

Age Group 

 18 - 24 years 13.8 

 25 - 28 years 7.8 

 29 - 34 years 11.3 

 35 - 39 years 9.0 

 40 - 44 years 8.5 

 45 - 54 years 20.9 

 55 - 65 years 20.0 

 65+ years 8.8 

Highest Education 

 School leaving certificate 9.9 

 HSC 12.8 
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 TAFE/Trade 16.8 

 Bachelor's degree 27.2 

 

Graduate/Post Grad 

Diploma 14.6 

 Master's Degree 11.1 

 Doctorate 6.3 

 Other 1.3 

Household Income 

 <$25,000 7.3 

 $25,001 to $50,000 14.1 

 $50,001 to $75,000 15.0 

 $75,001 to $100,000 15.6 

 $100,001 to $150,000 20.1 

 $150,001 to $200,000 9.7 

 >$200,000 9.9 

 Not Provided 8.1 

State of residence 

 South Australia 34.1 

 New South Wales 20.1 

 Victoria 18.5 

 Queensland 9.7 

 Western Australia 6.5 

 Tasmania 3.9 

 Northern Territory 1.8 

 Not Supplied  5.4 
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3.3.2 Wine purchase and consumption information 

 
The respondents spent on average AUD $174.06 (± $237.52) per month on buying 8.1 

(± 9.5) bottles and 0.5 (± 2.2) 2 litre casks of wine.  They typically purchased 6.9 (± 

8.3) bottles per purchase occasion and consumed 2.4 (± 2.4) bottles of wine per week.  

Sixty two percent of respondents indicated that they had a wine collection and the 

median number of bottles in their collections was 80.  Wine was their preferred 

alcoholic beverage and red wine was the most preferred wine style, followed by light 

bodied and full bodied white wine (Table 3.3).  Supermarket owned wine retailers 

were the main wine purchase channel, followed by independently owned wine 

retailers and cellar doors. 

 
 
Table 3.3 Wine consumption and purchase data of the respondents 
 

Beverages % 

consumption 

Wine % Wine Purchase 

Channels 

% 

Beer 22.6 Red wine 50.7 Bars/hotels 7.3 

Wine 59.5 Light bodied 

white wine 

19.4 Independent retailers 13.8 

Spirits 11.1 Full bodied 

white wine 

9.7 Supermarket owned 

retailers 

37.6 

RTD 2.0 Sparkling red 3.3 Drive thru 4.5 

Alcopops 1.6 Sparkling white 7.6 Cellar door 9.6 

Cider 1.8 Fortified 3.1 Supermarket/grocery 

store 

4.9 
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Beverages % 

consumption 

Wine % Wine Purchase 

Channels 

% 

Other 1.5 Dessert 2.1 Restaurant 7.2 

  Rosé 2.5 Mail order 6.6 

    Bottling club 0.6 

    Online retailer 4.3 

    HORECA 14.5 

RTD = ready to drink and was defined as pre mixed cans of spirits.  Alcopops were defined as pre mixed bottles of 
spirits.  HORECA = Hotels, restaurants, cafes.  This is the on-premise category of wine consumption. 

 

3.3.3 Wine purchase and consumption information by gender 

 
Some relevant wine purchase and consumption data were split by gender and the 

results are displayed in Table 3.4.  Males spent significantly more money per month 

on wine than females.  Their preferred wine style was red wine and that was a 

significantly higher percentage of their wine consumption than females.  On the other 

hand, females consumed significantly more light bodied, aromatic white wines than 

their male counterparts.  Females also consumed significantly more sparkling wine 

(both red and white) and Rosé than males.  Both genders indicated that their preferred 

purchase channel for wine was supermarket owned chain retailers and there was no 

significant difference between the two genders for that channel.  Females bought 

significantly more wine at bars, hotels and restaurants (the on – premise or HORECA 

category) than males, although this channel still accounted for almost 13% of male 

wine purchases.  Females also bought significantly more wine at supermarkets or 

grocery stores than males and males used on line retailers significantly more than 

females. 
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Table 3.4 Selected wine consumption and purchase data of the respondents sorted 

by gender 
 
Wine purchase/consumption category Male Female 

Monthly wine spend $217.16a $113.84b 

Preferred wine style % % 

Red wine 55.8a 43.4b 

Light bodied white wine  18.0b 21.4a 

Fuller bodied white wine 9.2a 10.3a 

Sparkling red wine 2.6b 4.1a 

Sparkling white wine 6.4b 9.2a 

Fortified  3.4a 2.8a 

Dessert wine 1.9a 2.3a 

Rosé wine 1.8b 3.4a 

Preferred wine purchase channel 

Bars/hotels 6.5b 8.3a 

Independent wine retailers 14.1a 13.3a 

Chain wine retailers 37.3a 38.2a 

Drive through 3.9a 5.3a 

Cellar doors 10.5a 8.4a 

Supermarkets 4.0b 6.1a 

Restaurants 6.2b 8.7a 

Mail order/wine clubs 6.8a 6.3a 

Wine bottling clubs 0.6a 0.5a 

On-line wine retailers 6.0a 2.1b 

HORECA 12.7b 17.0a 

Categories sharing a letter within a row are not significantly different (p <0.05), Fisher’s LSD.   
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Given the importance of the on – premise channel to the market, that data was 

examined in further detail, with particular emphasis on the age of consumers who 

frequented that channel.  The results are displayed in Table 3.5.  Young females 

(under 35 years old) purchased significantly more wine at this channel than all males 

and older females and this amounted to slightly under a quarter of all their wine 

purchases.  Their young male counterparts purchased significantly more wine at this 

channel than other males, however that amount was significantly less than younger 

females. 

 
 
Table 3.5 Percentage of wine purchases made in the HORECA category, by 
gender    and age group. 

 

Age Group HORECA % of wine purchases 

 Male Female 

<35 17.4a # 22.7a * 

35 to 44 12.2b # 18.6a * 

45+ 10.4c # 10.9b # 

Values sharing a letter within a column are not significantly different (p < 0.05) Fisher’s LSD.  Values sharing a 

symbol within a row are not significantly different (p < 0.05) Fisher’s LSD 

 

3.3.4 Wine purchase and consumption information by fine wine 
 consumer segment 

 
The respondents were required to indicate their level of agreement (on a nine point 

category scale) to eighteen statements that made up the three variables (Connoisseur, 

Knowledge & Provenance) of the FWI that underpinned the identification of the fine 

wine consumers.  Given the internal reliability and homogeneity of the three variables 
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demonstrated by both CA and CFA, they therefore formed the basis of a cluster 

analysis to identify segments of consumers in the market.  Agglomerative hierarchical 

clustering (AHC) using Euclidean distance and Ward's method suggested a three 

cluster solution best fitted the data.  Subsequent Discriminant Analysis revealed that 

this solution provided a 95% accurate fit to the data, so that solution was accepted.  

The cluster centroids are displayed in Table 3.6 below. 

 

Table 3.6 Cluster Centroids following AHC 

 Construct 

Cluster Connoisseur Knowledge Provenance 

1 4.7b 4.3b 5.0b 
2 6.8a 6.8a 7.1a 
3 2.2c 1.5c 2.2c 

Values sharing a letter within a column are not significantly different (p < 0.05) Fisher’s LSD.   

  

Cluster 1 consisted of respondents who scored close to the mid point of five on each of 

the three constructs.  Cluster 2 consisted of respondents who scored highly on each of 

the constructs and Cluster 3's respondents scored quite low on all three items.  The 

three clusters or segments were therefore denoted Aspirants, Connoisseurs and No 

Frills wine consumers respectively.   

 

Demographic details of the three segments are displayed in Table 3.7.  Given the 

definition of a fine wine consumer adopted for this study, the list of favourite Shiraz 

wines provided by the Connoisseurs was examined to see if the definition was met.  

Approximately 90% of the Connoisseurs’ consumers’ favourite Shiraz met the criteria 

outlined above (data not shown).  The Connoisseurs' segment was male dominant and 

the Aspirants' and No Frills' segments effectively gender balanced.  The No Frills had 

the most consumers over 45 years of age and the Connoisseurs had the most even 
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spread of consumers over the three age groups.  The Connoisseurs had the least 

number of consumers with only a high school education and the highest with a tertiary 

degree, which was the opposite of the No Frills' segment.  These education levels were 

reflected in the respective household incomes where the Connoisseur segment 

recorded the least incomes under $50,000 pa and the most over $200,000 pa which 

was the opposite of the No Frills' segment.   

 

Table 3.7   Demographic data of the three fine wine segments.  Data are percentages. 
 

 Fine Wine Consumer Segment 

Gender 

Connoisseur 

(n = 342) 

Aspirants 

(n = 555) 

No Frills  

(n = 120) 

Male 72.4 51.3 50.8 

Female 27.6 48.7 49.2 

Age Group 

<35 39.3 30.7 25.0 

35 to 44 23.8 15.9 6.7 

45+ 37.0 53.4 68.3 

Highest level of education attained 

High School 16.4 22.4 41.7 

Trade Certificate 12.6 18.1 23.3 

Bachelor Degree or Post Graduate 

Qualification 48.9 40.8 25.9 

Higher Degree (e.g. Masters, PhD) 21.4 17.3 6.7 

Household Income (pa) 

<$50,000 13.5 23.4 34.7 
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$50,000 to $100,000 29.4 31.5 30.5 

$100,000 to $200,000 38.4 27.7 15.3 

>$200,000 15.0 8.2 3.4 

 
 
The mean scores for the objective and subjective wine knowledge and wine 

involvement scale were calculated for each of the fine wine consumer segments.  

These results are displayed in Table 3.8.  The Connoisseurs had significantly higher 

mean scores (p < 0.05 unless otherwise stated) than the other two segments for each of 

the wine related scales and the medium segment’s scores were significantly higher 

than the low segment’s.  The Connoisseurs reported spending AUD$306.89 (± 

$332.30) per month on 12.8 (± 12.4) bottles of wine.  This spend was significantly 

higher than the other two fine wine segments and was also significantly higher than 

the study’s overall mean spend value reported above, as was the mean for the number 

of bottles purchased per month.  90.1% of the Connoisseurs reported having a wine 

collection at home, with a median number of 415 (± 647) bottles in each collection, 

representing wine from 4.0 (± 3.1) countries.  In order to provide a deeper 

understanding of each segment, their attitudes towards a number of statements were 

examined.  The Connoisseurs had significantly higher scores than the other two 

segments on the following statements:  “I often look for rare or scarce wines”; “I 

prefer shopping for and buying wine from specialty outlets”; and “I prefer to dine at 

bring your own wine restaurants than those with only a wine list”.   
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Table 3.8 Objective and subjective wine knowledge, wine involvement scores 
and other relevant data calculated for each fine wine consumer segment 
(standard deviations are in parentheses). 

 

 Connoisseur 

Segment 

Aspirants 

Segment 

No Frills Segment 

Objective Wine 
Knowledge 

72.4(15.3) a 55.8 (16.6) b 41.2 (14.1) c 

Subjective Wine 
Knowledge 

76.3(16.3) a 54.2 (18.6) b 33.4 (17.6) c 

Wine Involvement 89.1 (10.3) a 72.4 (15.7) b 48.7 (19.0) c 

Average spend per month 
on wine 

$306.89 ($332.30) a $118.93 ($128.22) b $44.27 ($75.64) c 

Weekly wine consumption 
(bottles) 

3.0 (2.0) a 2.1 (1.7) b 1.9 (4.9) b 

I often look for rare or 
scarce wines 

6.0 (2.0) a 2.9 (1.9) b 1.1 (0.4) c 

I prefer shopping for and 
buying wine from 
specialty outlets 

6.5 (1.9) a 4.4 (2.0) b 2.1 (1.8) c 

I prefer to dine at bring 
your own wine restaurants 
than those with only a 
wine list 

6.6 (2.0) a 5.5 (2.0) b 3.1 (2.7) c 

Segments’ % of overall 
wine spend 

65.3 25.3 9.4 

Means sharing a letter within rows are not significantly different (ANOVA, p < 0.05, Fisher’s LSD) 

 
 
Data in relation to the three segments’ alcoholic beverage and wine style preferences 

are displayed in Table 3.9.  Wine was the preferred alcoholic beverage of choice 

across all three segments, with the Connoisseurs' mean score significantly higher than 

the other two segments.  Red wine was the preferred wine style of all segments.  Light 

bodied white wine was the next most consumed wine style with the Connoisseurs and 

Aspirants consuming significantly more than the No Frills' segment.  The 

Connoisseurs consumed significantly more full bodied white wine than the other two 

segments.  The No Frills' consumption of sweet dessert style wine was significantly 

higher than the Aspirants and their Rosé consumption was significantly lower than the 

other segments’.   
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Supermarket owned chain wine retailers were the preferred wine purchase channel for 

all consumer segments.  The No Frills reported 54% (± 40.2) of their wine purchases 

through that channel, which was significantly higher than the Aspirants' 41% (± 32.8) 

and the Connoisseurs' 26.4% (± 25.7).  The Connoisseurs purchased 19.7% (± 22.4) of 

their wine from independently owned wine retailers, which was significantly higher 

than the other two segments.  The Connoisseurs' cellar door purchases of 15.1% (± 

19.6) was also significantly higher than the other two segments as was their use of on-

line wine retailers at 7% (± 15.5) of their purchases. 

 

Table 3.9 Alcoholic beverages, wine styles consumed and wine purchase 
channels by fine wine consumer segments.  Data are percentages. 

 
 Fine Wine Segment 

Alcoholic beverages consumed Connoisseur Aspirant No Frills 

Beer 20.4b 23.9a 23.2ab 

Wine 67.3a 57.4b 46.9c 

Spirits 9.2c 11.2b 16.0a 

RTD 1.0b 2.5a 2.6a 

Alcopops 0.5c 1.8b 4.0a 

Cider 1.1b 1.9ab 2.9a 

Wine styles consumed 

Red wine 52.8a 49.7a 48.6a 

Light bodied white 18.9a 21.0a 13.6b 

Full bodied white 10.8a 9.1b 8.7b 

Sparkling red 3.2a 3.2a 3.9a 

Sparkling white 6.9b 7.7a 9.1a 
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Fortified 2.5a 3.3a 4.1aa 

Sweet 2.0ab 1.9b 3.1a 

Rosé 2.7a 2.6a 1.4ba 

Preferred Wine Purchase Channels 

Bars or hotels 5.5b 7.9a 9.4a 

Specialty independent stores 19.7a 11.4b 7.7b 

Chain / Supermarket owned wine 

retailers 26.4c 41.0b 54.0a 

Drive-through 3.5b 4.7ab 6.2a 

Cellar doors  15.1a 7.9b 1.7c 

Supermarkets/grocery stores 1.9b 6.0a 7.9a 

Restaurants 7.4a 7.7a 4.7b 

Mail-order 7.5a 6.7a 3.2b 

Wine bottling club 0.5a 0.8a 0a 

On – line wine retailers 7.0a 3.4b 0.9b 

HORECA 12.9b 15.6a 14.1ab 

RTD = ready to drink and was defined as pre mixed cans of spirits.  Alcopops were defined as pre mixed bottles of 
spirits.  Means sharing a letter within rows are not significantly different (p < 0.05, Fisher’s LSD) 

 
 

Respondents were asked to nominate a price point that represented an average spend 

on a bottle of wine.  Figure 3.1 displays the results for the three fine wine segments.  

The Connoisseurs reported that 67.5% of their wine purchases were in excess of 

AUD$20 per bottle compared to 29.5% and 14.2% for the Aspirants and No Frills' 

segments respectively.  This Connoisseurs’ data accords well with their average 

monthly wine spend and bottles purchased mentioned above.   
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Figure 3.1 Average price points spent on a bottle of wine, by fine wine consumer 

   segments. 
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One final analysis was performed to examine the different use of the HORECA wine 

purchase channel.  The data were split by respondents’ gender, age and fine wine 

segment level and the results are displayed in Figure 3.2.  Females were active in this 

channel, with the Connoisseurs' females being the most active.  Older respondents, 

regardless of fine wine segment, were more reluctant to purchase wine in this channel. 
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Figure 3.2 Wine purchases within the HORECA channel by respondent gender, 

  age and fine wine segment level.  Values with different superscripts are 

  significantly different (t – Test, p < 0.05). 
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Age groups with different letters are significantly different (p < 0.05, Fischer's LSD) 

 
The respondents were asked to rate their level of agreement on a 9 point Likert scale 

to 25 statements that referred to the types of issues that might be considered when 

purchasing a bottle of wine (purchase drivers).  The responses by fine wine segment 

are displayed in Table 3.10.  On the statements that might be considered relevant to 

the provenance of the wine (e.g. year of vintage, grape variety, region and country of 

origin), the Connoisseur segment scored significantly higher than the other two 

segments, which was consistent with the analysis above.  That segment also scored 

significantly higher than the other two segments on statements relating to cellar door 

visits, wine quality and cellaring potential of the wine.  These consumers might also 

be considered risk takers as they scored significantly higher on the statement about 

trying something different.  Conversely, the No Frills' segment scored significantly 

higher than the Connoisseur segment on the statements relating to the health benefits 
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of wine and the price of the wine, indicating that they might be health and price 

conscious.  

Table 3.10 Purchase driver responses by fine wine segment. 

 
 Fine Wine Segment 

Purchase Driver Connoisseurs Aspirants No Frills 

Year of vintage 7.1a 5.9b 4.4c 

Wine Style 7.9a 7.6b 7.1c 

Reputation of the winemaker 6.9a 6.5b 5.6c 

Wine grape variety 7.8a 7.4b 6.3c 

Packaging or labels 4.7a 4.7a 4.3b 

Winery cellar door visits 6.1a 5.3b 3.8c 

Wine region of origin 7.4a 6.5b 4.7c 

The reputation of the winery 6.9a 6.5b 5.6c 

Quality of the wine 8.3a 7.8b 6.8c 

The occasion at which the wine will be 

consumed 7.0a 6.7b 5.9c 

The opportunity to try something different 7.1a 6.6b 5.6c 

Attendance at a wine festival event 5.4a 4.9b 3.9c 

Recommendation from staff at a restaurant 5.3a 5.2a 4.6b 

Recommendation from wine writers in 

magazines, newspapers 6.3a 5.5b 4.0c 

Country of origin of the wine 6.8a 6.4b 5.1c 

Cellaring potential 6.5a 4.9b 3.4c 

Recommendation from staff at the retail store 5.3a 5.4a 5.4a 

The health benefits of wine 3.6b 4.3a 4.5a 
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 Fine Wine Segment 

Purchase Driver Connoisseurs Aspirants No Frills 

Awards or medals 4.9b 5.4a 4.9b 

Price 6.7b 6.8b 7.3a 

Recommendation from friends, family or 

colleagues 6.6ab 6.7a 6.3b 

Wine brand 6.0b 6.3a 5.9b 

The antioxidant effect of wine 3.6b 4.4a 4.4a 

Advertising, promotion or specials 5.2ab 5.4a 5.0b 

Previous consumption or purchase of the wine 7.2a 7.2a 6.9a 

Means sharing a letter within rows are not significantly different (p < 0.05, Fisher’s LSD) 
 

To assist in a detailed description of each of the segments, selected data from Tables 

3.6 to 3.10 were amalgamated and transposed so that the segments became rows and 

the variables, columns.  That data were then subjected to PCA.  The first two principal 

components (PC) explained 100% of the variability in the data.  PC1 had consistent 

loadings on all but HORECA and advertising, promotions and specials with over 45 

years of age, no tertiary education, health benefits, female and chain stores being 

negatively opposed to the remainder of the attributes.  PC2 described seeking out 

advertised specials, promotions and buying wine through the HORECA channel.  The 

bi plot scores of the three segments on these two components were also projected to 

provide a pictorial view of each segment (Figure 3.3).  The segment in the bottom 

right quadrant consisted of younger wine knowledgeable males, who preferred to shop 

at independent wine retailers often for rare or scarce wines with cellaring potential and 

these consumers contrasted with those in the bottom left quadrant who were older, did 

not have a tertiary education, were price conscious and preferred to buy wine at chain 
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retailers.  The remaining segment described consumers who were active in the 

HORECA channel and were swayed by advertising, promotions and specials when 

purchasing their wine. 

 

Figure 3.3 PCA plot of variables used to characterise the three segments, with the 

  segments’ bi plots projected. 
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Where: APS = Purchase driver – advertising, promotion or specials; BYO = preference for BYO restaurants: CHA 

= % of purchases at supermarket owned retailers; CON = Connoisseur scale: CP = Purchase driver – cellaring 

potential: F = Female; HEA = Health benefits; HORECA = Hotels, restaurants, café purchase channel: IND = % of 

purchases at independent retailers: KNO = Knowledge scale; M = Male; NTE = no tertiary education; OWK = 

Objective wine knowledge score; PR = Purchase driver – price;  PROV = Provenance scale; QAL = Purchase 

driver – Quality of the wine; ; RAR = buying rare or scarce wines: SPO = buying wine from specialty outlets; TE = 

tertiary education: TSD = Purchase driver - try something different; WI = Wine involvement score; WW = 
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Purchase driver –recommendations from wine writers; $$ = Spend per month on wine; <35 = <35 years old; 35 to 

44 = 35 to 44 years old; 45+ = 45 years of age or older. 

 

3.3.5 Fine Wine Consumer Segments 

 
We are now in a position to describe each of the three fine wine segments in some 

detail. 

Connoisseurs (n = 342, 33.6% of the sample) 

These consumers are more likely to be male with approximately 40% under the age of 

35.  They are well educated with 70% holding tertiary qualifications and they are 

knowledgeable about wine and actively enjoy increasing that knowledge.  They 

exhibited connoisseur like behaviour by keeping records of the wines they purchase, 

having a special wine storage space and ritually checking their wines for faults prior to 

consumption.  The provenance of the wines they purchased was also of considerable 

interest and this was manifested in their use of specialty wine stores to purchase wines 

that were often rare or scarce.  These consumers could also be considered risk takers 

as they liked to try something different in their wines.  They would not be considered 

parochial wine consumers as many had wines from other countries in their wine 

cellars, which might be a reflection of their knowledge and interest in wine.  They 

spent the most money on wine (which was significantly higher than the other two 

segments), purchased the most number of bottles of wine per month (data not shown) 

and 67.5% of their purchases were in excess of $20 per bottle.  This segment had the 

highest incidence of purchases from independent wine retailers, cellar doors and on 

line retailers and the lowest in chain retailers, although this last purchase channel was 

their most preferred.   They were confident in their own ability to choose wines for 

purchase, however, they were not afraid to ask questions or seek recommendations 
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from others whose opinions they trust.  The perceived health benefits of wine play no 

role in their purchasing decisions, rather, wine is part of their lifestyle. 

 

Aspirants (n = 555, 54.6%) 

The characteristics of the consumers in this segment shared some similarities with 

those in the Connoisseur segment, however, their wine knowledge and wine 

involvement scores were all significantly lower than the latter segment.  These 

consumers placed more reliance on the health benefits of wine than the Connoisseur 

segment, possibly because they were slightly older consumers, with 53.4% older than 

45 compared with 37% in the Connoisseur segment and the segment was quite gender 

balanced.  The respondents in this segment were not as confident in their wine 

purchasing abilities and were guided in their wine purchasing efforts by the opinions 

of others, including friends and family, staff at restaurants and wine retailers and wine 

writers whose opinions they trusted. They were quite happy to pay extra for their 

wines, as 29.5% of their purchases were in excess of $20 per bottle and 36.9% of this 

segment reported household incomes in excess of AUD$100,000 per annum.  Their 

purchases were predominantly at chain retailers where they were influenced by 

advertising, promotions and specials and any awards or medals the wines received. 

They were also happy to visit independent retailers and use the services of mail order 

wine clubs and they were very active in the HORECA channel.  These consumers 

were not as adventurous as the Connoisseur segment in their wine purchasing and did 

not display the same level of connoisseur type behaviour nor interest in the 

provenance of their wine, although given the opportunity, they would like to learn 

more about wine. 
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No Frills (n = 120, 11.8%) 

This segment was gender balanced with the highest representation of consumers over 

the age of 45.  It had the lowest mean scores on each of the three variables in Table 

3.6 indicating little connoisseur type behaviour, knowledge about wine or interest in 

the provenance of their wine purchases.  Although wine was their alcoholic beverage 

of choice, they consumed significantly more spirits, RTDs, Alcopops and cider than 

the Connoisseur segment.  28.3% of their wine purchases were under $10 per bottle 

and 83.3% under $20 per bottle, indicating their price consciousness.  These 

consumers had the significantly lowest mean scores for each of the objective and 

subjective wine knowledge and wine involvement scales.  They purchased the 

majority of their wine in chain retailers and were infrequent purchasers at independent 

retailers.  They purchased the least amount of wine per month of the three segments 

and 52.5% of these consumers reported drinking wine less than once per week (data 

not shown).  This segment was the least educated, with 32.6% reporting a tertiary 

education and the health benefits of wine played some part in their purchase decisions.    

 

3.3.6 The economic importance of each segment 

 
The percentage of the sample represented by each segment was identified above.  In 

order to examine the economic importance of each segment to the Australian market, 

their percentage of wine spend was compared to their sample representation (Table 

3.7).  The Connoisseur segment represented a far greater percentage of the overall 

spend on wine than its relative size and the reverse was true for the other two 

segments.  The data are shown in Figure 3.4. 
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Figure 3.4 Comparison of each segments' relative size and percentage of wine 

spend. 
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3.3.7 Correlations between the six wine scale values 

 
The respondents’ scores on objective and subjective wine knowledge, wine 

involvement and the three fine wine behaviour variables were calculated as described 

above.  These scores were subjected to a Pearson correlation in order to test our 

hypotheses that the scores would be positively correlated and the resultant correlation 

matrix is presented in Table 3.11.  All correlations were significant (p< 0.05) and large 

(Cohen 1988), with the relationship between the provenance and knowledge scales 

being the largest with r = 0.82. 
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Table 3.11  Correlation matrix of the wine related scales/variables 
 

Variables Connoisseur Knowledge Provenance 

Wine 

Involvement 

Subjective 

Wine 

Knowledge 

Objective 

Wine 

Knowledge 

Connoisseur 1 0.75 0.80 0.65 0.64 0.51 

Knowledge  1 0.82 0.66 0.62 0.53 

Provenance   1 0.67 0.62 0.55 

Wine 

Involvement    1 0.59 0.54 

Subjective 

Wine 

Knowledge     1 0.58 

Objective 

Wine 

Knowledge      1 

All values are different from 0 with a significance level alpha=0.05  

 

3.4 Discussion 

This study collected data from 1017 Australian wine drinkers and introduced three 

variables that could measure the fine wine consumer behaviour of the respondents.  

These variables were used to identify a number of fine wine segments in the market.  

Those segments and the subsequent wine consumer behavioural information are 

discussed below. 

 

3.4.1 Fine Wine Consumers 

 
This study has added to the body of knowledge about fine wine consumers in response 

to a perceived lack of information about such consumers.  We asserted that the 

popular and academic literature often made mention of fine wine consumers, but 

beyond the obvious definition that fine wine consumers were the consumers of fine 

wine, no exploration had been made of the wine related behaviours of that class of 

consumer.   We hypothesised that consumers who exhibited fine wine behavior would 

score highly on three variables which we denoted Connoisseur, Knowledge and 

Provenance.  These three variables were developed from the “connoisseur related” 
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component of the wine related lifestyle methodology described by Johnson and 

Bruwer (2003) and explored the importance to the respondents of such issues as; the 

rituals associated with  consumption of wine; wine storage; reading about wine; being 

knowledgeable about wine and increasing that knowledge; and the provenance of the 

wine they consumed.  We concluded that each of these variables was valid, reliable 

and uni - dimensional and were therefore appropriate for use. 

 

Wine involvement and wine knowledge (either objective or subjective) have 

previously been used to segment wine consumers (for example, Zaichkowsky 1988, 

Lockshin et al. 1997, Hughson & Boakes 2002, Dodd et al. 2005, Lockshin et al. 

2006, Perrouty et al. 2006, Johnson & Bastian 2007).  Involvement might be described 

as an individual’s interest and enthusiasm towards a product or product category 

(Zaichkowsky 1985, Goldsmith & Emmett 1991) and that involvement level may be 

high or low (Engel & Blackwell 1982).  Objective and subjective wine knowledge can 

be considered respectively as how much a person actually knows about wine and how 

much a person thinks they know about wine (Park & Lessig 1981, Brucks 1985, Raju 

et al 1995).  These are usually measured by some form of test and a self reported scale 

respectively (Raju et al. 1995).  It follows logically that unless the information 

obtained from these constructs is linked to other data such as socio - demographics, 

little sophisticated information might be gleaned about the wine consumers 

themselves.   On the other hand, information obtained from lifestyle questions based 

on Attitudes, Interests and Opinions provide a more detailed, multi dimensional view 

of respondents and allow more focussed marketing communications (Plummer 1974).   

As the three fine wine variables we used consisted entirely of AIO type statements, it 

is appropriate to see what might be learned from examining the behaviour of those 
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consumers who scored highly on all three of those variables, who we have denoted 

“Connoisseurs”.  We would make the point that these three variables offer an 

alternative segmentation base to both wine knowledge and wine involvement and 

require little extra effort on behalf of researchers to operationalise.  The number of 

statements requiring a response if wine involvement and subjective wine knowledge 

were used in a questionnaire is ten (Lockshin et al. 1997, Flynn & Goldsmith 1999).  

We are suggesting that an additional eight statements and the more sophisticated 

analysis and detailed consumer profiling subsequently afforded outweighs the 

additional effort in administering the questionnaire.  

 

The Connoisseur consumer segment had significantly higher scores on the three fine 

wine variables than the other two segments (Table 3.6) and we would argue that not 

only do they share some characteristics with wine connoisseurs, but also differ from 

the stereotypical view of those consumers being wine snobs (Miletic 2008).  The 

profile of these Connoisseur consumers indicates that they are predominantly male 

and are quite evenly spread in age, with about 40% of the segment aged less than 

thirty five years, which might be considered a departure from the commonly held view 

of a connoisseur.  They are highly educated and wine knowledgeable with disposable 

incomes available to spend on wine.  Although price is an important consideration 

when they purchase wine, their average price paid per bottle is significantly higher 

than other consumers.  What also sets them apart from other consumers is their 

willingness to take a risk when purchasing wines that they perceive as new, exciting, 

different or rare.  They frequent specialty wine stores in order to source these rare or 

different wines, although they also use supermarket owned chain retailers.  It might be 

that they use this latter channel to source their preferred commercial wines that might 
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be cheaper, through economies of scale, than at their specialty wine retailer.  They are 

also willing to seek out recommendations for purchases, especially from trusted wine 

writers.  Although there is a dearth of studies concentrating on the consumer 

behaviour of connoisseurs, some of the behaviours noted above are similar to those of 

French cheese connoisseurs described by Roberts and Micken (1996). 

 

These Connoisseur consumers spend significantly more money on wine, purchase 

significantly more wine, have significantly more wine stored than any other consumer 

and spend above their weight in comparison to the size of their segment and for those 

reasons alone, are of great importance to the industry.  Also of interest is that about a 

third of these consumers are under the age of thirty five and at that age, have clearly 

shown that wine is their preferred alcoholic beverage of choice.  Given their behaviour 

described above, this younger Connoisseur consumer has considerable customer 

lifetime value (Kotler et al. 2010) to the wine industry and the segment as a whole 

adds great value to the market, not only to wine producers, but also to suppliers of 

wine related paraphernalia such as storage facilities.  Recent media coverage has 

highlighted both the growth of wine consumption in younger drinkers in the United 

States (Yadegaran 2010) and strategies to target this younger demographic, including 

brands specifically aimed at younger males and  another targeting younger females 

(Anon 2010, Greenblat 2010).  It might be appropriate for the Australian industry to 

also specifically target this demographic, given its potential value. 

 

We have demonstrated that our Connoisseur consumer is both wine knowledgeable 

and wine involved (Table 3.8), confirming our earlier views.  We demonstrated that 

the three variables of the FWI used to measure fine wine consumer behaviour were 
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positively correlated with both objective and subjective wine knowledge and wine 

involvement.  However, given the points made above regarding the more sophisticated 

analysis provided by these variables, we would argue that the FWI is not redundant 

and provides a novel and valuable segmentation base for the Australian domestic wine 

market.  

 

3.4.2 Purchase channels in the Australian domestic wine market 

 
The way that Australians buy wine has undergone a fundamental change in the past 

five years, with the market share of independently owned wine retailers eroded by the 

supermarket owned chain wine retailers, such as Dan Murphys and 1st Choice.  The 

former’s share has dropped from 43.4% of purchases in 2005 (Bruwer & Johnson 

2005) to 13.8% in this study, while the latter’s has risen from 27.1% in 2007 (Johnson 

& Bastian 2007) to 37.6% here.  To counteract this surge in sales by the supermarket 

owned chains, independent retailers offer a very different retail mix (AWBC 2010) as 

a point of difference.  This strategy may be working with independent retailers’ target 

markets, as the Connoisseurs reported that almost a quarter of their wine purchases 

were made through this channel.  With their high monthly wine spend, this segment of 

consumers is an important one for the independent wine retailers. 

 

The HORECA, or on – premise, channel is another that has seen an erosion in market 

share, declining from 22% of purchases in 2007 (Johnson & Bastian 2007) to 14.5% in 

this study.  The data collection period for the current study was mid to late 2009, at a 

time when the impact of the global financial crisis was being felt and this may account 

for some of the reported decline (AWU 2009, Dunn 2010).  It will be interesting to see 

whether this market share increases once the full impact of the global financial crisis 
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has abated.  The observations made by Johnson and Bastian (2007) in their 

preliminary study in relation to younger female consumers and the HORECA channel 

are confirmed in this national study.  Female wine consumers under the age of thirty 

five purchase a quarter of their wine on premise.  Their significantly higher 

consumption of light bodied white wine, sparkling red and white wine and Rosé would 

confirm that females are the drivers of any likely growth in these on-premise 

categories.  Those consumption figures would also paint a picture of these younger 

females enjoying these styles of wines amongst friends in the on – premise setting, 

confirming the earlier findings of Johnson and Bastian (2007). 

  

The younger females’ use of this channel may also present an opportunity for the 

industry.  Targeted in house tastings or wine education activities might introduce this 

demographic to different wine styles or wine regions that might afford greater margins 

to producers.  For example, McCutcheon et al. (2009) stated that females took more 

notice of region of origin when purchasing wines.  If a specific region, perhaps one 

that was renowned for producing wine styles favoured by these female consumers, 

wished to increase awareness of its products, then wine tastings at on – premise 

establishments might achieve that aim.  Any education activities might also increase 

wine knowledge and wine involvement levels and thus move consumers into more 

profitable consumer segments.  The importance of this demographic to the wine 

industry should not be underestimated. 

 

The reluctance of older males to purchase wines through the HORECA channel 

reported by Johnson and Bastian (2007) was replicated in this study, with only 10.4% 

of wine purchases made through this channel by males over the age of forty five.  
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Johnson and Bastian (2007) hypothesised that the older male age group may have 

preferred bring your own wine restaurants rather than those where the only alternative 

available was to purchase wine off the wine list.  Our data would support that 

hypothesis.  Older males, especially those in the Connoisseurs segment, had a 

significantly higher score than other age groups on the question “I prefer to dine at 

bring your own wine restaurants than those with only a wine list” (data not shown).  It 

would appear that these consumers prefer to consume wines that they have previously 

purchased that meet their stylistic and preference needs and were cellared for an 

optimum period of time, rather than rely on a restaurant’s wine list offerings.  Johnson 

and Bastian’s (2007) comments about mark ups charged by restaurants are also 

relevant in this situation as are similar comments made by Bruwer and Nam (2010) in 

their contemporaneous study. This topic of byo might be an area for future research. 

 

A final observation on the changing nature of the preferred wine purchase channels in 

the Australian domestic wine market relates to the growing use of the internet.  Both 

Bruwer and Johnson (2005) and Johnson and Bastian (2007) reported internet 

purchases of wine at less than one percent of all purchases compared to 4.3% in this 

study, an increase of about 450% in a relatively short period of time.  Males were 

significantly higher users of this channel than females and interestingly, males over 

the age of thirty five used this channel significantly more than their younger 

counterparts.  The Connoisseurs reported 7% of their purchases were online.  Whilst 

this study did not differentiate between online wine retailers, online wine auction sites 

and online wine purchases made via a winery’s website, it is reasonable to conclude 

that the majority of these purchases would not have been commercial wines available 

at most bricks and mortar wine retailers.  Rather, these purchases were more likely to 
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have been rarer wines, harder to source and wines that might appeal to highly wine 

involved consumers or the Connoisseurs.  Bruwer and Wood (2005) concluded that 

online wine buyers were predominantly male and well educated and that profile fits 

very well with that of our Connoisseurs.   

 

3.4.3 The structure of the Australian domestic wine market 

 
After more than twenty years of research into the Australian domestic wine market, 

some structural elements of the market are becoming clearer.  An examination of the 

relevant literature would indicate that three segments in this market appear to be 

stable, irrespective of the segmentation methodology or choice of sample employed by 

the various researchers.  These segments might be labelled: basic wine drinkers; 

knowledgeable wine drinkers; and conservative or traditional wine drinkers.  

Segments similar to these were identified in the studies of McKinna (1986), Spawton 

(1991 a,b), Hall and Winchester (1999), Bruwer et al. (2002), Johnson and Bruwer 

(2003), Bruwer and Li (2007) and Johnson and Bastian (2007).   The current study 

supports this trend.  For example, The Connoisseur segment identified in this study 

might equate to McKinna's (1986) "Connoisseurs", Bruwer et al.'s (2002) " Ritual – 

oriented conspicuous wine enthusiasts" or Johnson and Bruwer's (2003) "Image 

oriented, knowledge seeking wine drinkers".  Similarly,  the aspirational segment 

identified here could equate to Spawton’s (1991a) “Aspirational Wine Drinkers”, the 

“Image Concerned” of Hall and Winchester (1999), or the fashion/image oriented 

wine drinkers identified by Bruwer et al. (2002).  It would therefore appear that these 

three segments (however they might be denoted by researchers) form the core of the 

Australian domestic wine market, with the size of each core segment and the 

identification and size of any non core segments varying depending on the 
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segmentation methodology and choice of sample.  For example, a convenience sample 

of wine drinkers may provide more consumers in a knowledgeable type segment and 

less in a basic segment than a sample drawn through probability sampling, such as that 

employed by Jaeger et al. (2009).  The importance of these three core segments to the 

wine industry should not be underestimated.   

 

Although we argue that there are three stable, core components in the Australian 

domestic wine market, we also believe that the individuals in each segment do not 

remain static.  As an example, an aspirational wine drinker identified in this study may 

increase their wine knowledge or wine involvement over time and become more 

confident in their wine purchasing abilities.  As a result, they may move into the 

Connoisseur segment at some time in the future.  This movement would alter the 

dynamics of both segments and reinforces the importance of continually updating the 

intelligence in relation to this market (Johnson & Bruwer 2003; Thomas & Pickering 

2003, Bruwer & Li 2007, Hollebeek et al. 2007).  A longitudinal study of a cohort of 

wine drinkers might reveal motivations and behavioural changes that occur as 

consumers move from one market segment to another.         

 

3.5 Study limitations 

 
Although the sample size was large enough to provide meaningful data analysis and 

comparisons and was consistent in demographic detail with earlier studies (Johnson & 

Bruwer 2003, Johnson & Bastian 2007, Cox 2009), the sample was convenient in 

nature and likely to include more wine involved or knowledgeable consumers, as they 

would be more likely to undertake a survey about wine.  If a true probability sample 

were drawn from, for example, a household population (Jaeger et al. 2009), some of 
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the behavioural data may likely have differed.  Having said that, we are confident that 

the data captured were representative of the Australian wine consumer, as our data 

were consistent with previous studies (Johnson & Bruwer 2003, Johnson & Bastian 

2007, Cox 2009). 

 

3.6 Conclusion 

This study introduced a novel segmentation base (the FWI) for the Australian 

domestic wine market and provided up to date information on the state of that market.  

It provided insights into an identified consumer segment that scored highly on three 

fine wine variables of the FWI, who we denoted the Connoisseur segment.  It found 

that this male predominant, well educated, highly wine knowledgeable and wine 

involved consumer was one willing to spend considerable sums of money on 

purchasing wines that they perceived were new, different and exciting.  Detailed 

knowledge of this consumer segment might provide the industry with intelligence that 

would allow more targeted marketing communications with that segment.  The 

importance of younger consumers in a number of segments was also highlighted and it 

was suggested that this demographic might benefit from targeted marketing 

approaches. 

 

The channels in which consumers purchase wine have also undergone change over the 

last five years.  The growing market share of the supermarket owned chain wine 

retailers at the expense of independent wine retailers was confirmed, although the 

latter channel still retained considerable influence with some important consumer 

segments.  The on-premise channel was also examined and a downturn in its market 
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share was seen, possibly due to the influence of the global financial crisis.  The 

reliance on this channel by younger female wine consumers was highlighted. 

 

Although there have been concerns within the industry because of issues like the 

supply and demand imbalance and the strength of the Australian dollar against the 

currencies of our two largest wine trading partners, this study may provide some 

solace.  It appears that the domestic wine market is healthy and robust and perhaps 

ready for further attention from the industry. 
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Chapter 4 Multidimensional scaling (MDS), cluster 

and descriptive analyses provide preliminary insights 

into Australian Shiraz wine regional characteristics. 

 

The preceding chapter set the context for the remainder of the research project.  An 

instrument to measure the fine wine related behaviour of wine consumers was 

introduced and the Australian domestic wine market was segmented using that 

instrument as the base. Those consumers who scored highly on that scale were 

identified and labelled as "Connoisseurs" and their wine purchasing and consumption 

behaviours were compared to other segments in the market.  Their value to the wine 

industry was highlighted. 

 

A further way to investigate any segment's value to the wine industry is to examine the 

sensory attributes that drive that segment's liking of a particular wine style.  At a 

global level, Australia is most closely associated with fruit forward, easy drinking 

wines made from the Shiraz grape (DFAT 2009), although there is evidence that 

Shiraz wines such as Penfolds Grange and Henschke Hill of Grace are recognised 

world wide as two of the finest examples of the variety (Beverland 2004, Fogarty 

2006, Wood et al. 2008).  Shiraz is the most widely planted red grape variety in 

Australia, accounting for 47.7% of red grape production and 26.3% of all grape 

production at 30 June 2010 (ABS 2010).  At the regional level, the Barossa Valley and 

McLaren Vale, two of South Australia’s best known wine regions, revealed Shiraz as 

the most purchased and valuable grape variety in 2010, with 71.9% purchased and 
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77.6% of value and 66.9% purchased and 71.2% of value, respectively (Phylloxera 

and Grape Industry Board of SA 2010).  Therefore the importance of the Shiraz grape 

variety to the Australian wine industry cannot be ignored.   

 

In 2007, the Australian wine industry adopted a four tier wine brand segmentation 

strategy.  One of these segments was entitled “Regional Heroes” and the wines within 

this segment were defined as … “Wines from somewhere rather than wines from 

anywhere -adding and sustaining interest for consumers by fostering a clear 

association between region and variety and/or style” (WFA, AWBC 2007: 13).  It was 

this definition that influenced this part of the research project.   

 

The following chapter introduces the first of the sensory components of the research 

project. The literature review highlighted the lack of any work that examined the 

perceived regional differences between Australia's Shiraz producing regions, although 

this is a generally accepted premise in the popular wine press and amongst wine 

producers and wine consumers.   

 

This chapter provides a preliminary examination of those perceived regional 

differences and also identifies the sensory attributes that significantly differentiate the 

Shiraz wines from a number of Australian Shiraz producing regions.   

 

This chapter was accepted for publication by Food, Quality and Preference on 

21/3/2013 and that version is provided at Appendix 4. 
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Abstract  

Much has been written in the popular wine press about the various sensory properties 

of Australian Shiraz produced from different regions.  This study had an objective of 

exploring whether wine experts would group Shiraz wines from the same region 

together, following ortho and retro nasal assessments of the wines.  A cohort of wine 

experts and a trained Descriptive Analysis (DA) panel undertook sensory analysis of 

29 Shiraz wines sourced from 10 delimited Australian wine producing regions, plus a 

multi-regional blended Australian Shiraz and a Northern Rhone Syrah.  The expert 

panel undertook sorting tasks based on their ortho and retro nasal assessment of the 

wines.  Multidimensional scaling (MDS) of the resultant data provided a 3 

dimensional solution that included many attributes commonly associated with 

Australian Shiraz.  Cluster analysis of the MDS and DA data revealed that at least 2 

wines from Canberra, Langhorne Creek, Coonawarra, McLaren Vale, Barossa Valley 

and Great Western were grouped together.  Although wines from the same region may 

have shared similar sensory attributes, the more diverse the region in terms of 

geography and meso-climate, the more difficult it was to determine those common 

sensory attributes.  This is the first study to attempt to define the sensory attributes of a 

number of delimited Australian Shiraz producing regions.  The data suggested that 

there were some sensory similarities between wines from the same region but other 

factors impact the sensory profile, so to determine regional Shiraz characters more 

extensive research using these techniques and wines made under controlled conditions 

would be required. 
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Abbreviations 

AWBC = Australian Wine and Brandy Corporation 

AWRI = Australian Wine Research Institute 

ABS = Australian Bureau of Statistics 

DFAT = Department of Foreign Affairs and Trade 

INAO = Institut National des Appellations d’Origine 

WFA = Winemakers’ Federation of Australia 
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4.1 Introduction 

One of the challenges currently confronting the Australian wine industry is the 

perceived “commoditisation” of Australian wine.  This refers to the success of 

Australia’s commercial wine brands, such as Jacob’s Creek and Yellowtail, in export 

markets and the resultant fear that all Australian wine might be stereotyped as such 

(for example, see Walton 2006, Apstein 2007, The Economist 2008, Colman 2009, 

Foley 2009, Gargett 2009, WFA et al. 2009).  These commercial brands are the 

“Brand Champions” segment that are described in the Strategy 2025 document as ... 

“wines that appeal to a broad market base through accessibility, ease of enjoyment and 

a strong premium brand message about product and country” (WFA, AWBC 2007: 

13).  Influential Australian wine industry figures Brian Croser (Croser 2005) and the 

late Len Evans (Robinson 2006) state that Australia produces two types of wine – 

commercial wine referred to above and high quality, fine wines that display regional 

characteristics.  Importantly, they also argued that there is a place in all wine markets 

for both types of Australian wine but the challenge for the Australian wine industry is 

to have both types of wine realised and accepted by those markets.  

 

The strategy to encourage consumers to “trade up” to higher quality Australian wine is 

specifically addressed under the “Influencing the Consumer” strategic response 

(WFA, AWBC 2007: 14) and is a tactic to overcome this perceived commoditisation.  

The Australian wine industry must be recognised around the globe as a producer of 

regionally distinct fine wines if that trade up is to occur.  Wine Australia has recently 

commenced a program of showcasing Australia’s “Regional Heroes” in various 

markets (AWBC 2009). 
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At a global level, Australia is most closely associated with fruit forward, easy drinking 

wines made from the Shiraz grape (DFAT 2009).  Shiraz is the most widely planted 

red grape variety in Australia, accounting for 43.7% of red grape plantings and 25.8% 

of all grape plantings (ABS 2009).  The importance of the Shiraz variety to the 

Australian wine industry, Australia’s international reputation for production of Shiraz 

based wines and the international push to introduce global markets to Australia’s 

regional wines (including Shiraz) underpinned this study.   

 

4.1.1 Wine regionality and typicality 

The General Agreement on Tariffs and Trade (GATT) defines geographical 

indications as … “ indications which identify a good as originating in the territory of a 

[m]ember [country], or a region or locality in that territory, where a given quality, 

reputation or other characteristic of the good is essentially attributable to its 

geographical origin” (GATT 1994).  A well known wine example of a geographical 

indication is the French appellation d’origine côntrolée (Barham 2003).  The 

Australian wine industry has adopted a formal Geographical Indication (GI) system 

whose primary purpose is to protect the regional name under international law and 

ensures that a wine that carries a GI name contains 85% of fruit from that region 

(Iland and Gago, 2002).  A map of Australia's GIs is available at the Wine Australia 

website, www.wineaustralia.com (Wine Australia, 2012). Wine Australia (2009) 

defines a GI for wine as one that  “identifies the wine as originating in a region or 

locality where a given quality, reputation or other characteristics of the wine is 

essentially attributable to the geographical origin”.  Inherent in this definition is that 

an Australian wine produced from a designated GI should possess unique 

characteristics associated with that region of origin and showcase the varietal 
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characters of the wine, rather than external influences such as winemaking 

intervention (Parr et al. 2007).  This should infer unique sensory characteristics in 

these wines compared to similar products from other regions of origin (Ballester et al. 

2005).  Intrinsic to this discussion is the concept of a typical wine from a particular 

region.  Maitre et al. (2010) stated  that a wine is typical ... "if some of its own 

characteristics can be identified and make it recognizable as belonging to a type and 

distinctive from others".  Giraud (2003, 2004) (cited in Maitre et al. 2010) argued that 

the distinctiveness of a product can be related to its geographic origins.  A number of 

studies have examined wine typicality using a variety  of panellists including experts 

and/or trained judges (for example Ballester et al. 2005, 2008, Perrin & Pages 2009, 

Parr et al. 2009).  Ballester et al. (2005) did not use the word typical in their 

experiment, due to the lack of an appropriate definition and adopting that procedure 

here, we chose to inform our judges that the wines were commercially produced 

Shiraz wines.  

 

4.1.2 The use of expert panellists 

Sauvageot (1994) argued that judgements about a product’s typicality should lie in the 

hands of those with some expertise of that product.  The use of wine experts in wine 

sensory related research has been well documented (for example, Melcher & Schooler 

1996, Bende & Nordin 1997, Parr et al. 2002, Parr et al. 2004, Zamora & Guirao 2004, 

Ballester et al. 2005, Parr et al. 2007, Perrin et al. 2007, Ballester et al. 2008, Preston 

et al. 2008).  The experts' and trained panellists’ performance in a variety of sensory 

based tasks has sometimes been found to be comparable(Cartier et al. 2006, Preston et 

al. 2008, Ballester et al. 2009, Langlois et al. 2011).  Wine professionals hold 

particular knowledge about wines and production techniques from specific regions of 
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origin (Hughson & Boakes 2001, Perrin et al. 2007).  Experts are recognised as such 

by their industry and peers and are not required to take a test to demonstrate their 

skills (Sauvageot et al. 2006).  More specifically, Parr et al. (2002) suggested that a 

wine expert should meet one or more of the following criteria: (1) Established 

winemaker; (2) Wine science researchers and teaching staff regularly involved in 

winemaking and/or wine evaluation; (3) Wine professionals (e.g. Masters of Wine, 

wine judges, wine writers, wine retailers); (4) Graduate students in Viticulture and 

Oenology who had relevant professional experience (e.g. had participated in one 

vintage; had run wine tasting classes); and (5) Persons with extensive (>10 years) 

history of wine involvement (i.e. family history, extensive wine cellar, regular 

involvement in formal wine tasting). 

 

With the repeated exposure in their professional lives to the Australian Shiraz wine 

category, Australian wine experts refine and adjust their classification systems in 

respect of that category and are therefore ideal candidates to undertake this research 

study (Solomon 1997, Hughson & Boakes 2002, Ballester et al. 2005). 

 

4.1.3 Sorting Tasks and Multidimensional scaling (MDS) 

As early as 1968, the combination of a sorting task and multivariate data analysis 

using multidimensional scaling was used in the field of psychology (Rosenberg et al. 

1968).  However, Lawless (1989) was the first to apply these techniques in the study 

of olfaction.  He argued that sorting tasks, where judges formed groups of products 

based on their similarity of odour, were simpler and less fatiguing than pairwise 

comparisons.  The number of times a pair of stimuli was grouped together was 

counted and this data formed a similarity matrix.  This matrix was then subjected to 
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MDS.  MDS analysis of such a matrix produces a map where two products that were 

often sorted together appear close together and those that were rarely sorted together 

appear far apart on that map (Abdi et al. 2007).  Lawless (1989) concluded that MDS 

provided solutions that were interpretable and reasonable, but the complexity of the 

solutions was dependent upon the instructions provided to the judges about the 

number of permitted groups.  

 

Piombino et al. (2004) found that the sorting task was an effective and quick way to 

compare a large number of products and also concluded that with more judges, the 

resultant groups of products were more stable.  However, MDS in itself does not 

characterise the products being sorted and complementary DA would provide that 

detailed product information (Pages 2005, Perrin et al. 2008).  The literature would 

therefore indicate that a sorting task followed by MDS analysis is an appropriate 

methodology to determine which products are perceived by judges as similar (and by 

extension, dissimilar).  

 

4.1.4 Study Purpose 

There is anecdotal evidence that wines from various regions may be identified by 

specific sensory attributes.  For example, Dijkstra (2009) argued that Shiraz wines 

from the Barossa Valley possess dark berry and dark chocolate characters compared to 

the red berry, black pepper and spice characters noted in McLaren Vale Shiraz wines.  

Given the strategy to showcase Australia’s regionally distinct and unique wines and 

that no rigorous examination of any perceived regional differences in Australian 

Shiraz has been previously attempted, the aim of the study was to have a number of 

Australian wine experts undertake a series of sorting tasks on commercial Shiraz wine 
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sourced from 10 Australian Shiraz producing regions.  We hypothesised that if there 

were wines with similar attributes present then it was likely that those wines would be 

sorted together.  We also hypothesised that some wines from the same region were 

likely to be sorted together because of the presence of some distinct regional 

characteristics.  Descriptive analysis (DA) of the wines would provide quantitative 

sensory measures of the differences between the wines (Stone et al. 1974).  By 

integrating the results from the two distinct types of sensory analyses, we would 

attempt to identify the attributes that brought about the perceived similarities in the 

wines.  We were also interested in comparing the outcomes of the two types of 

sensory analysis. 

 

4.2 Materials and Methods 

4.2.1 Wines 

In conjunction with noted Australian winemaker and wine judge, Brian Croser, the 

authors selected 10 GIs that represented the breadth of Shiraz wines produced in 

Australia.  The nine GIs and sub – region GI were respectively: Barossa Valley, Clare 

Valley, McLaren Vale, Langhorne Creek, Coonawarra (South Australia); Heathcote 

and Great Western (Victoria); Hunter Valley (New South Wales); Canberra District 

(Australian Capital Territory and New South Wales); and Frankland River sub – 

region of the Great Southern GI (Western Australia).  The authors and Croser, with the 

assistance of wine experts within each region, produced a short list of wines which 

they all believed were representative or typical of the Shiraz wines of each region.   

Twenty nine wines were secured, with three from each region (with the exception of 

Hunter Valley, Heathcote and Great Southern which only had two wines), across price 
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points ranging from commercial type wines (approximately AUD$15 retail) through to 

wines priced in excess of AUD$50, as well as one iconic Shiraz wine (from the 

Northern Rhone) and one multi regional wine.  The availability of current release 

wines meant that the wines were not all from the same vintage.  Table 4.1 provides 

details of these wines.  Each wine was sampled and chemically analysed in triplicate 

for pH, levels of titratable acidity (TA, g/L), residual sugar (RS, g/L) by the Rebelein 

method, volatile acidity (VA, g/L expressed as acetic acid) and total phenolics (Iland 

et al. 2004).  Alcohol (%v/v) was determined using the Wine analysis system 

Alcolyzer Wine (Anton Paar, Graz, Austria).  In addition, 24 of the 29 wines (due to 

sample volume constraints) were tested by the Australian Wine Research Institute 

(Adelaide, Australia) for the presence of the “Brettanomyces” character compounds, 

4-ethylguaiacol (4-EG) and 4-ethylphenol (4-EP), using Liquid/Liquid extraction 

combined with stable isotope dilution analysis (SIDA) ( d4 – 4EP which was 

synthesized in-house at AWRI), Gas Chromatography-Mass Spectrometry (GC-MS) 

analysis.   

 

Table 4.1 Geographical Indication, vintage and expert score details of the 29  

  wines used in the study. 

Wine 

Code 

Vintage Experts’ 

Hedonic 

(Liking) Score 

Experts’ 

Technical 

Quality Score 

MJT † RRP
‡
 

BV1 2005 5.7 ab 15.8 ab 21.2 30 
BV2

¶
 2005 4.4 abc 15.1 abc 21.2 75 

BV3 2005 5.7 ab 15.6 ab 21.2 14 

CA1 2006 5.9 ab 15.8 ab 23.5 27 

CA2 2006 4.9 abc 15.2 abc 23.5 25 

CA3 2006 5.4 abc 15.3 ab 23.5 46 

CO1 2004 5.1 abc 15.6 ab 16.4 28 

CO2 2005 5.6 ab 15.7 ab 19.4 45 

CO3 2005 5.2 abc 15.3 ab 19.4 38 

COM 2005 5.8 ab 15.7 ab 22.5 13 

CV1 2006 5.9 ab 15.8 ab 25.4 16 
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Wine 

Code 

Vintage Experts’ 

Hedonic 

(Liking) Score 

Experts’ 

Technical 

Quality Score 

MJT † RRP
‡
 

CV2 2004 3.9 bc 14.9 abc 19.0 25 

CV3 2004 4.9 abc 15.2 abc 19.0 60 

GS1 2005 5.2 abc 15.5 abc 20.5 17 

GS2 2005 4.0 bc 14.3 bc 20.5 39 
GW1

§
 2004 5.9 ab 15.7 ab 16.7 25 

GW2 2004 5.4 abc 15.6 ab 16.7 45 
GW3

§
 2004 4.6 abc 14.8 abc 16.7 50 

HE1 2006 5.6 ab 15.6 ab 23.8 17 
HE2

¶
 2004 5.0 abc 15.2 abc 19.1 27 

HV1 2006 5.3 abc 15.3 ab 25.2 70 

HV2 2006 3.1 c 13.7 c 25.2 22 
IC

¶
 2003 3.8 bc 14.3 bc 21.6* 135 

LC1
¶
 2006 4.9 abc 15.5 ab 17.1 45 

LC2 2006 5.8 ab 16.0 a 20.5 19 

LC3 2006 5.6 ab 15.6 ab 20.5 45 

MV1 2005 4.2 abc 14.7 abc 21.1 55 

MV2 2006 6.5 a 16.0 a 21.4 20 

MV3 2005 5.5 ab 15.6 ab 21.1 28 
 
Where BV = Barossa Valley, CV = Clare Valley; IC = Icon; COM = Commercial, multi-regional wine; HE = 
Heathcote; GS = Great Southern (West Australia); GW = Great Western (Victoria); HV = Hunter Valley; CA = 
Canberra District; CO = Coonawarra; MV = McLaren Vale; LC = Langhorne Creek.  The number following the 
initials is the unique identifier of the wine from that region.  
† MJT = Mean January Temperature; ‡ RRP = Recommended Retail Price in $AUD; ¶Wines were not donated; § 

Wines were discounted. Values sharing a letter within a column are not significantly different (one way ANOVA, p 
< 0.05, Tukey’s HSD). *this value represents the Mean July Temperature as the wine was from the northern 
hemisphere. 

 
 

4.2.2 Expert Panellists 

Twenty two wine experts (13 males and 9 females), including winemakers, Masters of 

Wine, wine writers, academic wine researchers, fine wine retailers and post graduate 

oenology students, all of whom met some or all of the criteria detailed in Parr et al. 

(2002) agreed to participate in the experiment.  Their ages ranged from 24 to 60 and 

the average length of time working in the wine industry by the panel was 14.7 years 

and 90% of panellists had received tertiary wine training.   

 



 125 

4.2.3 Sorting tasks 

Due to logistical considerations, the experiment was split into two sessions, held two 

weeks apart in the winter of 2008.  Thirteen experts participated in the first session 

and nine in the second. 

 

Bottled wines were stored at 15ºC and 75% humidity and allowed to equilibrate at 

room temperature for 24 hours before tasting.  The study was interested in the 

orthonasal and retronasal attributes of Shiraz wines from different regions.  It has been 

previously demonstrated that the colour of a wine can influence the perception of the 

wine's other sensory attributes (Morrot et al. 2001, Parr et al. 2003).  The wines in this 

study were from different vintages due to what was commercially available and thus 

were likely to have different hues.  Therefore, it was an appropriate assumption that 

the wine experts would have picked up on these colour cues with a subsequent 

influence of their assessment of the other sensory attributes.  The decision was 

therefore taken to use black glasses to remove the colour cue, so that the wine experts 

could primarily focus on the orthonasal and retronasal attributes.   After the authors 

verified through orthonasal assessment that each wine was free of cork taint, thirty ml 

was poured into black INAO approved tasting glasses coded with three digit random 

numbers, covered with a Petri dish and presented to each of the experts in a 

randomised, balanced block design that took account of first order carry over effects 

(Macfie et al. 1989).  Testing was conducted in an open plan sensory laboratory.   

 

The first assignment that the experts undertook was an orthonasal assessment of the 

wines.  Each expert was required to smell each wine once in the order presented and 

was permitted to make notes during that process.  They were then allowed to smell the 
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samples as many times as they liked and in any order, so as to sort the wines into as 

many groups as they wished, based on the wines’ odour similarity.  Each group could 

contain as many wines as the experts felt appropriate.  Therefore, the minimum 

number of groups was 1 and the maximum 29.  They were not permitted to discuss 

their choices with other panellists.  The experts were encouraged to write a few words 

to describe the odour similarity of each group (Ballester et al. 2008).  The only other 

information provided was that all wines were made from the Shiraz grape variety 

(Ballester et al. 2005).     

 

After a 90 minute break following the first session, the second assignment was a 

retronasal assessment of the wines.  The order of orthonasal followed by retronasal 

assessment is appropriate when using expert judges (Parr et al. 2007).  The wines were 

re-presented with the same codes in a second random order and tasted in the same 

black glasses as during orthonasal assessment. During the experts’ initial assessment 

of each wine, they were requested to provide brief tasting notes and both a hedonic 

and a technical quality rating of the wine.  As colour could not be rated, each wine 

received uniformly the maximum of 3 points for colour in context of the technical 

quality assessment.  The hedonic and technical quality assessments were included to 

see whether either influenced the sorting task (Ballester et al. 2008) as conceivably, a 

wine that is well made and has Shiraz varietal characteristics, may not be a style that is 

liked by all the experts (Parr et al. 2007).  The hedonic rating was scored on a 9-point 

hedonic scale, indented at both ends and anchored at 1 by “Don’t like the wine at all”, 

at 5 by “Neither like nor dislike the wine” and at 9 by “Like the wine very much”.  

The experts rated each wine by placing a vertical mark on the scale.  The technical 

quality of each wine was scored out of 20 according to the Australian wine show 
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judging system, where 3 points were awarded for colour, 7 for aroma and 10 for palate 

and overall impression of the wine (Iland et al. 2009, p. 97), with the judges told to 

score each wine a maximum of 3 for colour.  The experts then grouped the wines 

according to their retronasal similarities and were asked to provide a few words to 

describe each group.  They were provided with filtered water and unsalted cracker 

biscuits in order to regularly cleanse their palates during the assessment.  The experts 

were required to expectorate the wines during the retro nasal assessment. 

 

4.2.4 Descriptive analysis of 29 Shiraz wines 

A descriptive analysis (DA) was performed to define the sensory profiles of each 

wine.  The wines were evaluated in winter 2008 by a panel of 9 people (2 females and 

7 males, aged between 22 and 48 years).   The panellists were University of Adelaide 

students enrolled in oenology and viticulture programs.  Prior to formal DA training, 

the panellists had approximately 25 hours of training in aroma and taste detection, 

identification and discrimination, sensory evaluation, ranking and quality rating in 

wine.   Although the panellists had good levels of wine evaluation abilities, none had 

any previous experience with DA. 

 

A further 20 hours of training was held over an eight week period during which the 

panellists evaluated each of the 29 wines at least once.  Thirty ml of each wine was 

served in coded, covered INAO 215 ml tasting glasses and the panellists were asked to 

individually generate and then reach panel consensus on appropriate descriptive terms 

that differentiated the wines.  Since the wines in this study were also part of a 

consumer trial distinct from this research, out of necessity the wines in the DA were 

analysed in clear glasses to generate overall sensory profiles.  As the DA panel were 
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trained to be objective in the assessment of all the attributes, we were confident that 

the influence of wine colour on the panellists’ assessment of other attributes would be 

minimised as far as practicable.  This training familiarised the judges with both those 

descriptive terms and their respective intensities.  The descriptive terms agreed upon 

included; two colour, thirteen aroma, five flavour (where flavour is defined as 

retronasal aroma), one taste, three mouth feel and one after taste, attributes.  The 

panellists practiced rating the wines’ attributes using the protocol outlined in Bastian 

et al. (2010).  The wines’ sensory attributes were measured using an unstructured 15 

cm line scale with indented end anchor points of “low” and “high” intensity placed at 

10% and 90% of the scale, respectively and a mid-line anchor point of “medium”.  

These scales were identical to those used in the subsequent formal tasting session.  

Aroma intensity rating standards (high intensity = a 1 in 4 dilution, medium intensity 

= a 1 in 8 dilution and low intensity = a 1 in 40 dilution of raspberry cordial, 

respectively, Cottee’s Cordials, Australia) were provided at each session as an 

intensity rating aid.  Aroma reference standards were prepared in 40 ml of the same 

batch of cask Shiraz wine from South Eastern Australia in covered wine tasting 

glasses. Colour swatches and mouth feel touch standards, consisting of a range of 

fabric and sand paper samples were presented to panellists at each session and were 

modified in response to panellists’ feedback, to produce a final set of attribute 

reference standards that were provided at each formal evaluation session (Table 4.2).  

Panel performance was evaluated over the last three training sessions by having each 

panellist assess a 5 wine sub sample of the 29 wines in triplicate.  These data were 

analysed by ANOVA using PanelCheck (Nofima Mat and DTU – Informatics and 

Mathematical Modelling, Norway) and SENPAQ (Qi Statistics, UK) and the panellist 

by sample interactions monitored.  Panellists underwent more training in any attributes 
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with significant panellist by sample interactions and when these interactions were 

minimised, the panel commenced final evaluation of the samples. 

 

Prior to the first formal assessment session, the panel was informed of the assessment 

protocol.  Four, 3 hour formal rating sessions were conducted in a temperature 

controlled sensory lab with 9 individual booths under fluorescent light which had a 

light temperature of 6500oK.  At the first 3 formal sessions, each panellist was 

presented with and individually assessed 22 wines and at the last session, 21 wines.  

These wines were presented monadically over 4 flights per session, with an enforced 

break of one minute between each wine and five minutes between each flight.  Each 

wine was evaluated in a randomised presentation order balanced for carry over effects 

and in triplicate over the course of the formal rating period.  Thirty ml wine samples 

were presented in coded, clear INAO approved 215 ml tasting glasses covered with 

small plastic Petri dishes.  Distilled water and unsalted crackers were provided for 

palate cleansing.  At the beginning of each session, panellists familiarised themselves 

with the reference and intensity standards and had free access to these outside their 

booths during the rating period if required.  During all training and formal assessment 

sessions, the panellists were required to expectorate the wines.     

 

Table 4.2 Colour, aroma and palate vocabulary generated by the DA panel, with 
agreed   definitions and reference standards of the significant attributes. 
 

Attribute Definition 

Colour  
Colour Intensity  
 

Depth of colour from light plum to dark plum/opaque 
(colour patches provided) 

 

Orthonasal Aroma 

 

Overall Aroma Intensity Overall intensity of the nose ranging from weak to strong 
Dark fruit  Any dark skinned fruit including, blackberry, blueberry, 

blackcurrant, plum, dark cherry etc. (1 blackberry, 2 
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Attribute Definition 

blueberries, 1 black cherry, 6 black currants, all frozen 
and mashed) 

Green All green attributes such as eucalyptus, mint, menthol, 
green capsicum.  Low to high intensity ½ cm

2 
frozen

 

green capsicum mashed + pinch dried mint + 1 drop of 
0.001% solution of eucalyptus oil (Bosisto’s Eucalyptus 
Oil, Felton Grimwade & Bosisto’s Pty Ltd. Oakleigh 
South Vic, 3167) 

Oak - vanilla  Low to high intensity 0.5 g each  medium toast French 
and American oak (O.C. Inc. Piketon, OH, 45661)  + 2 
drops vanilla essence (Queen Fine Foods Pty Ltd, 
Alderley QLD 4051) 

Oak - coconut Low to high intensity 0.5 g each  medium toast French 
and American oak (O.C. Inc. Piketon, OH, 45661) + 1 
drop coconut essence (Queen Fine Foods Pty Ltd, 
Alderley QLD 4051) 

Chocolate Low to high intensity ½ square Lindt 75% and 50% cocoa 
chocolate bar melted in wine 

Savoury ½ cm3 bacon + ½ cm3 salami + 1 cm2 piece of mulch 
 

Retronasal Aroma  
Overall flavour intensity  Low to high intensity 
Sweet fruit Low to high intensity (1/8 red plum cut into 4 pieces = 

high intensity) 
Dark fruit  Low to high intensity (1 blackberry, 2 blueberries, 1 black 

cherry, 6 black currants, all frozen and mashed) 
Oak  Low to high intensity presence of any oak perceived on 

the palate 
 

Taste  
Acid Low to high 1.5g/L Citric acid in distilled water 

 

Mouthfeel  
Tannin Fine grained to coarse grained tannin (touch standards 

provided) 
Alcohol Low to high warmth on the palate (5ml Bacardi rum) 
Body Light bodied Shiraz to full bodied Shiraz. 

 

Aftertaste  
Length – the length of 
time the wine was 
experienced after 
expectoration 

Short to long 0-20secs = short; 21 – 59 medium to long; 
>60secs = very long 

Unless otherwise stipulated, all standards were presented in 40ml of a 2 Litre cask Shiraz wine (South Eastern 
Australia). 
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4.2.5 Statistical analyses 

The study data were analysed with a combination of descriptive techniques, Student’s 

t test and correlation analyses. The expert sorting data underwent multidimensional 

scaling and Agglomerative Hierarchical Cluster (AHC) analyses using XLSTAT 

Version 2009.1.01 (Addinsoft SARL, France) and INDSCAL using SPSS 15.0 (SPSS 

Inc. 2004).  The hedonic and technical quality data underwent one way ANOVA using 

XLSTAT Version 2009.1.01 (Addinsoft SARL, France), with Tukey HSD post hoc 

test where p < 0.05 was considered significant.  Partial least squares regression was 

performed using XLSTAT Version 2009.1.01 (Addinsoft SARL, France).  The 

presentation orders for the wines were generated by Design Express Version 1.6 (Qi 

Statistics, UK).  For the DA, a mixed model two-way ANOVA with assessors as 

random and samples as fixed factor effects was used, with Fisher’s LSD post-hoc test 

where P< 0.05 was considered significant using SENPAQ version 4.3 (Qi Statistics, 

UK) and PanelCheck (Nofima Mat and DTU – Informatics and Mathematical 

Modelling, Norway).  The mean panel data generated by SENPAQ then underwent 

Principal Component Analysis (PCA) using XLSTAT Version 2009.1.01 (Addinsoft 

SARL, France). 

 

4.3 Results 

4.3.1 Chemical composition of the wines 

The 29 Shiraz wines underwent standard chemical analyses and 24 of the wines were 

tested for the presence of 4-EG and 4-EP.  The resultant data were subjected to 

Principal Component Analysis (PCA) and the results are presented in Figure 4.1.  The 

first two Principal Components (PCs) accounted for 50.3% of the variation in the data.  
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Since the expert panel did not detect any Brettanomyces character in the five wines not 

chemically tested for 4-EG and 4-EP, the assumption was made that there were no 

detectable levels of these compounds in those wines for the PCA analysis.  PC1 was 

positively driven by 4EP/4EG and to a lesser extent VA, and negatively by ethanol 

and RS.  PC2 was associated with pH and RS opposed to TA.  Wine GS2 was shown 

to have high levels of both 4EG and 4EP, at levels of ethylphenols that would be 

considered a Brettanomyces taint (Chatonnet et al. 1992).  Wine COM showed both 

high RS and pH; wine CO3 was high in TA; LC2 had high pH; wine GW2 was high in 

VA and CV2 in ethanol and TA.  The majority of the other wines were positioned 

closer to the origin of the PCA bi - plot, indicating that their wine chemistry profiles 

were similar to each other (Figure 4.1).      

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 133 

Figure 4.1 PCA plot of the 29 wine's chemical data with wine bi - plot scores also 
    projected. 

 

 

4.3.2 Experts’ Hedonic (Liking) and Technical Quality Ratings 

The experts’ hedonic range of scores was 3.05 to 6.5.  An AUD$20 wine from 

McLaren Vale (MV2) was the most liked wine and an AUD$20 wine from the Hunter 

Valley (HV2) was the least liked wine (Table 4.1) and was liked significantly less than 

12 wines. The experts’ quality scores ranged between 13.7 and 15.98.  Fifteen of the 
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wines, or 52%, achieved scores that equated to a bronze medal in the Australian wine 

judging system (15.5 out of 20, Iland et al. 2009).  The highest and lowest scoring 

wines were a reflection of the hedonic ratings (MV2 and HV2, respectively).  In fact, 

the bottom 7 wines in both rating scales were identical (although some rank orders had 

changed).  Given that the rank orders for both the experts’ liking and technical quality 

scores were similar, the Co-efficient of Determination was calculated and returned an 

R2 of 0.89 (p<0.0001).  

 

4.3.3 MDS Analysis 

The data from the ortho nasal and retro nasal assessments of the two panels were 

placed in a similarity matrix, where the entry in cell (i, j) represented the number of 

times the wine in row i was paired with the wine in column j.  The data in the four 

matrices were transformed into four dissimilarity matrices and subjected to INDSCAL 

analysis.  This analysis revealed that the data from the four matrices were not 

dissimilar and could therefore be aggregated.  The MDS analysis was repeated on the 

aggregated data and a three dimensional solution returned a stress figure of 0.197, 

meaning that the solution was acceptable (Kruskal 1964). 

 

Labels for each of the dimensions had to be established.  For each wine that loaded 

positively onto a dimension, the tasting notes provided by the experts were examined 

to see if any particular attributes were recurring in relation to that dimension.  In 

particular, the three layers of the Aroma Wheel© (Noble et al. 1984) were used as a 

template to identify those attributes.  This analysis revealed that there was a fruit 

element associated with two of the dimensions and that a strong secondary 

characteristic was also present in each dimension.  Using an analysis of the frequency 
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of terms associated with each dimension, the following labels were assigned to the 

three dimensions: Blackberry, plum, pepper and spice (BPPS); Herbal, vanilla, cedar 

and berry jam (HVCBJ) and Earthy, savoury, dusty and meaty (ESDM).  For this latter 

description many of the experts noted microbiological elements that they perceived as 

the presence of Brettanomyces in the wines that loaded positively on that dimension.   

 

Examination of the pairwise bi-plots of the 3 dimensions (Figures 4.2A and 4.2B) 

revealed some wines from a single region occupied similar space on the plot, 

indicating that there were perceived similarities between these wines (Abdi et al. 

2007).   Wines from LC, two from CO and CA were perceived as HVCBJ driven, 

whilst CO, CA and two of the GW wines displayed more BPPS characters (Figure 

4.2A). Wines from MV all displayed similar BPPS and HVCBJ characters (Figure 

4.2A), but were distinguished by their ESDM attributes (Figure 4.2B).  HV wines had 

similar HVCBJ characters and were differentiated by both BPPS and ESDM attributes 

(Figure 4.2B).  The wines from the remaining regions (HE, CV, GS and BV) were not 

grouped together by this process and were thus differentiated across all three 

dimensions, appearing in different quadrants of the plots (Figures 4.2A and 4.2B).  
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Figure 4.2 Three dimensional MDS solution of the 29 sorted wines (A = 

dimensions 1 and 2 – Blackberry, plum, pepper and spice; and Herbal, 

vanilla, cedar and berry jam; B = dimensions 1 and 3 – Blackberry, 

plum, pepper and spice; and Earthy, savoury, dusty and meaty).  

Clusters identified by AHC (Table 4.3A) are circled and labelled C 1-

C5 
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The wines are denoted by filled boxes and the notations are detailed in Table 4.1.  Wines BV3 and CO3 had 

identical co-ordinates in the 2ndand 3rd dimensions and could not be separated on the pair wise bi-plot of those two 

dimensions. 

 

To further interpret the MDS analysis, the aggregated MDS matrix only was subjected 

to agglomerative hierarchical cluster (AHC) analysis, using an unweighted pair-group 

average agglomeration method with automatic truncation.  The resultant five clusters 

(C1 – C 5) are shown in Table 4.3A and the wines from each cluster are circled in 

Figures 4.2A and 4.2B.  Of the 5 distinct groups identified in the AHC, 4 groups 

contained at least two wines that originated from single wine regions.  Wines in 

Cluster 1 (including BV and GW wines) were BPPS driven and differentiated by 

lower HVCBJ and diverse ESDM characters. Cluster 2 wines, predominantly from LC 

and MV regions, had moderate to high HVCBJ and lower ESDM profiles and 

differentiated by their lower BPPS. CA & CO wines in Clusters 3 and 4 were similar, 

with higher BPPS and HVCBJ but lower ESDM characters.  The fifth cluster 

consisted of seven disparate wines that were not rated highly on either the hedonic or 
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technical quality scales and were perceived as having high ESDM characters, with low 

to moderate BPPS and a range of HVCBJ characters.  These wines were the bottom 

scoring wines in both the hedonic and technical quality ratings of the experts, 

however, the cluster was generated independently of those ratings.  In contrast, the 

better performing wines on the hedonic and technical quality scales showed a range of 

BPPS and HVCBJ characters, but notably, were all perceived as low in the ESDM 

attributes. ANOVA between the clusters for technical quality ratings revealed no 

statistical difference between C1 to C4, but that C5 obtained a significantly lower 

technical quality score compared to all other clusters (p<0.0001, data not shown).  

 
Table 4.3 Cluster analysis results of the 27 wines based on the sorting task and 

 DA panel consensus data. 

COM and IC were excluded as only one wine was representing a region 

 
The data from the three dimensional solution were added to the hedonic and technical 

quality ratings and two additional sets of data were created for each wine.  The Mean 

 All 3 wines 
of the 
region in 
the same 
cluster 

2 wines of the region in the 
same cluster 

1 wine of the region in the same 
cluster 

Sorting task data 
Cluster 1  BV2, BV3; GW1, GW2 HV1; CV1; GS1, 
Cluster 2 LC1, LC2, 

LC3 
MV2, MV3 BV1; CO3; HE1 

Cluster 3  CO1, CO2,  CV 3 
Cluster 4 CA1, 

CA2, CA3 
  

Cluster 5   CV2; GW3; HV2; MV1; GS2; 
HE2  

Matches 22% 30% 48% 

DA panel consensus data 
Cluster 1  BV1, BV2 CO2, CV2, HV1  
Cluster 2  LC2, LC3;  CV1, CV3 BV3, CA3, MV2 
Cluster 3  CA1, CA2; CO1, CO3;  

GS1, GS2;  GW1, GW3 
 

Cluster 4  MV1, MV3 GW2, HE1, HV2, LC1 
Cluster 5   HE2 
Matches 0% 59% 41% 
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January Temperature (MJT) for each region was used as a de facto climatic index and 

the recommended retail price (RRP) was included as a secondary quality indicator 

(Mitchell & Greatorex, 1989).  The chemical data were used as supplementary 

variables in the analysis.  These data were then subjected to principal component 

analysis (PCA) and the first two principal components explained 60.7% of the 

variance as shown in Figure 4.3.   

 

Figure 4.3 PCA plot of MDS solution, experts’ quality and hedonic scores, wine 

MJT and RRP data with wine bi-plot scores for PC also projected.  

Chemical data are superimposed as supplementary variables. 
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The wines are denoted by filled boxes and the notations are detailed in Table 4.1.  BPPS = Blackberry, plum, 

pepper & spice - MDS Dimension 1; HVCBJ = Herbal, vanilla, cedar, berry jam - MDS Dimension 2; ESDM = 
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Earthy, savoury, dusty, meaty - MDS Dimension 3.  MJT = Mean January Temperature, RRP = Recommended 

retail price. The chemical measures are supplementary variables represented by the lighter vectors and are 

underlined.  TA = titratable acidity; VA = volatile acidity; RS = residual sugar; OH = alcohol; 4EG = 4-

ethylguaiacol ; 4EP = 4-ethylphenol . 

 

Principal component PC1 had high loadings on the hedonic and technical quality 

scores and negative loadings for RRP and ESDM.  PC2 described the climatic index 

and had to a lesser extent, the BPPS characters.  It was negatively loaded on the 

HVCBJ character.  The bi – plot scores for all the wines on the 2 components were 

also projected.  The wines in the right quadrants were the most liked and were rated as 

being of good quality, with the mean score of these wines greater than 15.5.  These 

wines were sourced from a range of climatic conditions and had varying degrees of 

fruit and oak character.  The majority of the wines in the two left hand quadrants were 

expensive and perceived as having higher ESDM characters and varying  intensity of 

BPPS and HVCBJ characters.  Seven out of 10 of these wines  (HV2, IC, GS2, GW3, 

CV2, HE2 and MV1) comprised the fifth cluster mentioned above.  The ESDM 

dimension has a strong positive correlation with both the 4EG and 4EP chemical 

measures, all of which were negatively correlated with the experts' hedonic liking and 

technical quality evaluations.   

 

4.3.4 Drivers of the experts’ liking and technical quality scores  

As commented upon above, the PCA plot revealed that the experts’ liking and 

technical quality scores were negatively correlated with both the RRP and the ESDM 

wine attributes.  To further explore these results, both the liking and technical quality 

scores were subjected to partial least squares (PLS) regression where the RRP, MJT 

and the MDS data were the X variables and the liking and technical quality scores the 
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Y variables.  The subsequent R
2
 values for the hedonic liking and technical quality 

measures were both 0.54.  Figure 4.4 represents the regression co-efficients for both Y 

variables.  The ESDM dimension was a large negative influence on both liking and 

technical quality scores and the BPPS dimension was a large positive influence on 

both.  The HVCBJ dimension was an influence on the experts’ technical quality scores 

but had minimal impact on their liking scores.  Neither MJT nor RRP had an impact 

on the experts’ liking or quality scores  

 

Figure 4.4 PLS regression coefficients of the 29 wines with the RRP, MJT and 

MDS solution data as the X variables and the experts’ liking and 

quality scores as the Y variables. 
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4.3.5 Descriptive Analysis (DA) and principal component analysis 

of the 29 Shiraz wines 

The mean intensity ratings of the significant attributes that differentiated the 29 wines, 

as identified by an ANOVA, were subjected to PCA; the attributes that did not 

significantly distinguish the wines (at p<0.05) were subsequently excluded, leaving 17 
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attributes for further analysis.  The MDS data, represented by each wine's individual 

loading on the three MDS dimensions, were included as supplementary data in the 

PCA.  Figure 4.5 details the first two principal components which accounted for 

61.8% of the variation in the wines’ data and also shows the MDS vectors.   Principal 

component PC1 separated the wines mainly on the attributes dark fruit aroma and 

palate, colour intensity, perceived length and mouthfeel, body and alcohol perception.  

PC2 contrasted the wines on savoury aroma, mouthfeel tannin and alcohol opposed to 

coconut and vanillin oak and fruit sweetness on the palate.  PC3 (data not shown) 

contributed a further 10.2% to the explained variation in the data and contrasted the 

wines on colour intensity and the oak aromas of chocolate and vanilla opposed to the 

wine’s length, alcohol perception and fruit sweetness on the palate. 

 

The vector plots indicated that there were weak, positive correlations between the 

MDS HVCBJ dimension and dark fruit aroma and sweet fruit and oak attributes 

coconut (R2 = 0.2 , p< 0.05) and vanilla  identified by the DA panel.  Similarly, the 

MDS ESDM dimension was positively correlated with the DA panel’s savoury aroma 

(R2= 0.2, p< 0.05) attribute.  The BPPS dimension was negatively correlated with the 

taste and mouthfeel attributes; acid, tannin and alcohol and to a lesser extent aroma 

intensity. The majority of the wines that loaded positively on the BPPS dimension are 

located in the lower left hand quadrant of the vector plot.   
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Figure 4.5 PCA plot of DA and MDS data with wine bi - plot scores projected. 
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Solid squares represent the wines.  Solid vectors are DA panel attributes.  Dashed vectors represent MDS data and 

are underlined. AI = Aroma intensity; Fl I = Flavour intensity; Col I = colour intensity.  MF = mouthfeel; AO = oak 

aroma; T = taste; AT = aftertaste; L = length; A = Aroma; P = Palate; Dk F = dark fruit; Tan = tannin; Gr = green 

aroma; OH = alcohol; Van = vanilla; Ft Sw = fruit sweet; Cho = chocolate; B = body; O = oak; Ac = acid; Sav = 

savoury; Coc = coconut. .  BPPS = Blackberry, plum, pepper & spice - MDS Dimension 1; HVCBJ = Herbal, 

vanilla, cedar, berry jam - MDS Dimension 2; ESDM = Earthy, savoury, dusty, meaty - MDS Dimension 3. 
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The bi - plots of the 29 wines against the PCs 1 and 2 were also projected onto Figure 

4.5.  The even distribution of wines in all four quadrants indicated that the wines 

occupied a varied sensory space.  Wines in the two right hand quadrants showed 

attributes related to PC1.  Wines HE2 and CV3 were perceived as having the most 

dark fruit palate and palate length.  Wine LC3 was perceived as having the greatest 

vanillin and coconut oak and chocolate aroma.  Wines MV1 and 3 and LC1 were 

perceived as quite similar, with high tannin, acid and alcohol.   Wines in the top left 

hand quadrant were perceived by the DA panel as possessing a savoury aroma.  Wines 

HE1, GS2 and CA1 were rated as having high savoury aroma and lower in dark fruit 

aroma and palate. 

 

This bi - plot also reveals wines from the same geographical region occupying similar 

sensory space indicating that the DA panellists perceived them as having similar 

attributes.  Wines from CO were perceived as lower in savoury aroma, acid, tannin 

and alcohol.  MV wines were rated as higher in acid, tannin, alcohol and were fuller 

bodied.  LC wines had a range of oak and dark fruit characters and generally lower in 

savoury aromas, while CV wines were perceived as having dark fruit, oak with a long 

finish.  BV wines were perceived as having BPPS characters with lower acid and 

tannin and GW wines were rated as moderate on most attributes.   

 

To supplement the PCA a further AHC was performed on the DA panel consensus 

means and the results are displayed in Table 4.3B and Figure4. 6.  Clusters 1 and 3, 

which contained wines from CO, BV, GS, GW and CA displayed similar BPPS 

characters and were distinguished by the ESDM characters and savoury aroma 
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attribute.  Cluster 2 wines, including CV and LC wines displayed dark fruit aroma and 

palate attributes and a range of oak attributes which also reflected the MDS results.  

Cluster 4 contained wines from MV which displayed more assertive mouthfeel, 

leaving   a single wine, HE2, that showed dark fruit and a long aftertaste. 

 

Figure 4.6 Bi - plot of the wines' DA data with clusters identified by AHC (Table 

4.3B) circled and labelled DA CX. 

 

 

A one way ANOVA of the DA sensory data with the regions as the source of variation 

was also performed in order to identify those attributes that differentiated the regions 

(Table 4.4).  The MV region had significantly higher colour intensity than the CA 

region.  The LC region displayed consistently high results for the aroma attributes and 

was significantly higher than CO and HV on aroma intensity.  That region was also 
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significantly higher than all but BV and CV on the coconut aroma and significantly 

higher than HV on chocolate aroma, although these latter attributes may be down to 

the choice of oak reflecting the winemaking practices in the regions.  The MV region 

was significantly higher than many other regions on the palate and mouthfeel 

attributes which is consistent with the views expressed above.  Similarly, CV and LC 

regions displayed significantly higher dark fruit and mouthfeel sensory attributes than 

regions such as GS, GW and HV, consistent with those highlighted by the cluster 

analysis above. 

 

Table 4.4 One way ANOVA of the DA sensory data with the regions as  

  the source of variation 

Region BV CA CO CV GS GW HE HV LC MV 

Col I 10.3ab 9.6b 10.1ab 11.3ab 9.9ab 10.9ab 11.2ab 9.8ab 11.5ab 11.7a 

A I 9.6ab 9.8ab 9.2b 9.5ab 9.9ab 9.7ab 10.4a 9.0b 10.1a 10.0ab 

A - Dk 
F 7.4a 7.3a 7.3a 7.9a 7.0a 7.3a 8.3a 7.5a 8.2a 7.4a 

A -Gr 4.7a 4.9a 5.2a 5.2a 4.9a 5.4a 4.8a 4.7a 5.2a 4.7a 

OA -
Van 5.4a 5.1a 5.2a 5.2a 4.7a 4.8a 4.8a 4.6a 5.6a 5.2a 

OA - 

Coc 3.6ab 3.3bcd 2.7de 3.5abc 2.7de 2.5e 2.9cde 2.6de 4.0a 3.2bcde 

A - Cho 4.6ab 4.2ab 4.4ab 4.6ab 3.7ab 4.4ab 4.1ab 3.7b 5.0a 5.0ab 

A - Sav 5.4a 6.9a 5.9a 5.9a 6.9a 6.6a 6.7a 6.2a 6.4a 7.3a 

Fl I 9.1abc 8.3c 8.6bc 9.6a 8.2c 8.6bc 9.6ab 8.6bc 9.4ab 9.4ab 

T - Ac 7.6a 7.9a 7.5a 7.8a 7.6a 8.1a 7.9a 7.5a 8.1a 8.1a 

P -Ft 
Sw 8.0ab 7.9abc 7.6abcd 8.2a 7.0bcd 6.9d 8.2a 7.0cd 7.9abc 7.6abcd 

P - Dk 

Fr 7.8abc 7.3c 7.4bc 8.3ab 7.0c 7.6abc 8.6a 7.8abc 8.3ab 7.9abc 

P - O 7.5abc 7.2bc 7.1c 7.9ab 7.0c 7.4abc 8.1a 7.5abc 7.6abc 8.0a 

MF - 
Tan 8.3ab 7.9ab 7.6b 8.7a 8.1ab 8.3ab 8.8a 8.8a 8.1ab 8.8a 

MF - 
OH 7.9ab 7.8ab 7.6b 8.5a 7.6b 8.0ab 8.6a 8.0ab 8.1ab 8.2ab 

MF - B 8.4bc 8.3bc 8.1bc 9.5a 7.5c 8.2bc 9.7a 8.3bc 9.0ab 9.5a 

AT - L 8.8abc 8.1bcde 8.0cde 9.0a 7.7de 7.6e 9.2a 8.1abcde 8.7abcd 9.0ab 
The region identifiers are as per Table 4.1.  The DA sensory attributes are identified in Figure 4.5.  Values sharing 
a letter within a row are not significantly different (one way ANOVA, p < 0.05, Tukey’s HSD 
 



 147 

4.4 Discussion 

Lawless (1989) suggested sorting tasks as a method of reducing the sensory fatigue 

inherent in numerous pair wise assessments of odours.  Subsequently, the method has 

been used to assess wines; however, it has not been as widely practised as DA.  The 

literature suggests that orthonasal assessment of wines by this method is more 

commonly used (for example, Piombino et al. 2004, Ballester et al. 2005, Parr et al. 

2007, Preston et al. 2008, Ballester et al. 2008, Campo et al. 2008, Parr et al. 2009) 

and the number of wines assessed varied between 12 and 23.  This current study may 

be the first sorting task reported using a retronasal assessment of wines.  To avoid 

sensory fatigue in the present study, we allowed approximately two hours for each 

assessment and ensured that there was a 90 minute break between assessments and 

required that the experts expectorated the wines.  In addition, many of the wine 

experts were regular judges on the Australian wine show circuit and were therefore 

attuned to tasting and evaluating many wines over a relatively short period of time.  

We were confident that the number of wines was not overwhelming for the experts.   

 

4.4.1 The drivers of the experts’ liking and technical quality scores 

The experts’ hedonic liking and technical quality scores were highly positively 

correlated with R2 = 0.88 (p< 0.001).  This is not a surprising result, but as the only 

information about the wines provided was that the variety was Shiraz, the technical 

quality evaluation could be argued to be an evaluation of each wine’s typicity.  That is, 

if an expert felt that a wine lacked Shiraz varietal characteristics, or that those 

characteristics were suppressed, it was unlikely to receive a high quality score.  If that 

assertion is accepted, then our results mirror those of other researchers, who found 
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strong associations between hedonic liking and wine typicality (Lesschaeve 2003, Parr 

et al. 2007, Ballester et al. 2008).   

 

The MDS solution provided 2 dimensions that are often associated with Australian 

Shiraz – “blackberry, plum, pepper and spice” (BPPS) and “herbal, vanilla, cedar and 

berry jam” (HVCBJ) characters.  Wines perceived as having moderate levels of both 

these dimensions’ characteristics, were favourably received by the experts.  However, 

the absence of the third identified dimension which described an “earthy, savoury, 

dusty and meaty” (ESDM) character was the primary driver of their hedonic and 

quality ratings.  This ESDM dimension contained both positive descriptors like meaty 

and earthy (the latter being an ambiguous term but in this study the experts were 

referring to more developed fruit character (Iland and Gago, 2002)) and negative 

descriptors related to the (perceived) presence of Brettanomyces character, Some of 

the more expensive wines were perceived as having that ESDM character and this may 

have contributed to their lower than expected hedonic and quality scores.  Of the seven 

wines identified by the experts as having this character, four had 4-EG/4-EP values 

within the range that would be considered responsible for a “Brettanomyces” fault 

(Chatonnet 1992).  It would therefore appear that the experts were recognising the 

presence of this fault in some of the wines and subsequently marked down their 

quality and liking scores for those wines.  The presence of some ESDM characters and 

the absence of primary fruit characters was also a detriment to higher quality and 

liking scores.  The PLS undertaken in respect of both the liking and quality scores 

confirmed that the BPPS dimension was a positive factor in both scores and that the 

ESDM dimension was the major negative factor in both.   It seemed that the experts’ 

technical quality evaluation of the wines contributed to their hedonic liking scores, 
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whereby they did not assign a high hedonic score to a wine that they perceived was 

faulty due to the presence of the ESDM character and therefore both ratings played a 

part in their sorting of the wines (Ballester et al. 2008).   

 

4.4.2 Sorting task analysis 

Multivariate analysis (such as MDS) enables the original multidimensional space to be 

interpreted by a reduced number of dimensions (Malhotra et al. 1996).  In the case of 

MDS analysis, the ideal result would be to explain the relationships between the 

variables in one or two dimensions.  In our study, a three dimensional solution to the 

sorting task data was achieved and the judges were instructed to form groups of wines 

based on separate ortho and retro nasal assessments of those wines and they were free 

to form any number of groups of wines that they wished.  The subsequent relatively 

complicated and complex three dimensional MDS solution would support Lawless’ 

(1989) hypothesis that the complexity of the MDS solution was positively related to 

the level of instructions provided to judges   

 

We took the view that if two out of three wines from a single region were sorted 

together (or in the case where only two wines were present, both must be sorted 

together) then, prima facie, there was some evidence of similarities between the wines.  

The MDS and cluster analysis solutions to the sorting task data showed that 14 out of 

the 29 wines were grouped with another wine from their region, representing 6 out of 

the 10 delimited Australian wine regions and arguably similar sensory characters were 

displayed intra - region.  All three wines from Langhorne Creek and Canberra District 

region were grouped together in cluster 2 and 4, while two wines from Barossa Valley, 

Coonawarra, Great Western and McLaren Vale were paired in cluster 1, 2 or 3 (Table 
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4.3). The wines from CO, CA and GW were perceived as displaying similar BPPS 

characters.  These 3 regions are considered as cool climate regions with their average 

MJT falling between 19.0˚C and 20.9˚C (Gladstones 2002, Dry et al. 2004).  Cool 

climate Shiraz wines display pepper, spice and a range of berry fruit characters (Iland 

et al. 2009) which fits the ortho and retronasal profiles described by the experts.  LC, 

which has a similar MJT data as CO, CA and GW, had wines which displayed a range 

of HVCBJ characters, which is consistent with the descriptors used by Iland et al. 

(2009).  These LC wines also displayed similar oak characters to the wines from CO 

and CA, however, these characters could not be considered as a regional attribute, as 

they are introduced during the winemaking process.  BV and MV are considered warm 

climate regions, with MJTs of 21.2 and 21.4 respectively (Gladstones 2002, Dry et al. 

2004).  The fruit characteristics displayed by the wines from these regions were a mix 

of blackberry, plum, pepper, spice, herbal, vanilla, cedar and berry jam fruits which 

was entirely consistent with the warmer climate Shiraz descriptors provided by Iland 

et al. (2009).  It would seem that the experts used their knowledge of Shiraz to loosely 

group wines by regional climate.   

 

4.4.3 DA panel data 

The DA panel identified 17 attributes that significantly discriminated the 29 wines in 

the study (Table 4.2).  These attributes were all consistent with typical Shiraz varietal 

characters identified by others (for example, Abbott et al., 1991, Jackson, 2002, Iland 

et al., 2009).  After adopting the same selection criteria as per the sorting tasks, the 

AHC analysis of the DA panel data produced clusters where 16 wines were paired 

with another wine from their region, representing 8 of the 10 selected regions and 59% 

match of all wines; 41%  were presented with only one wine in a cluster (Table 4.3).  
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This might indicate that the more structured approach explicit in a DA panel, 

identified slightly more wines that were perceived as similar, in comparison to the 

more informal approach adopted by the expert panel.  We note that the DA panel 

produced more pairs of wines from the same region but did not group all three wines 

together, as did the expert panel.  However, the ANOVA that differentiated the 

regions by sensory attribute (Table 4.4) confirmed some of the DA panel's findings.   

The cost benefit of the expert panel versus a DA approach may therefore have some 

merit.  The proximity of the MDS dimensions to similar DA attributes on the PCA 

plot (Figure 4.5) might indicate that the experts and trained panellists perceived 

similar sensory attributes in the wines, thereby lending some credence to the findings 

of Cartier et al. (2006) and Preston et al. (2008).  As with the sorting task data, the 

regions that had wines grouped together displayed attributes and characteristics that 

are generally considered appropriate for those regions.  For example, the regions of 

CO and CA had spicy wines that displayed the commonly accepted attributes for 

cooler climate Shiraz (Iland et al. 2009) while the  BV wines displayed a combination 

of blackberry, plum, pepper, spice and berry jam fruits which is entirely consistent 

with Jefford’s (2008) description of wines from Barossa Valley  region.   

 

4.4.4 Can a true Australian regional Shiraz character be 

determined? 

All of the foregoing analysis and discussion has pointed to the presence of some 

similarities in wines that originate from the same delimited Australian wine region.  

However, trying to label the definitive character of, say, Barossa Valley Shiraz has 

proved to be limited to very general descriptors only.  We have undertaken two 

different cluster analyses on two very different data sets and both of these analyses 
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suggested that regional similarities were identified by the respective judges.  If these 

results are further analysed, we see that in the case of the sorting task data, only two 

(CA and LC) of the 10 regions had all three wines represented in the same cluster, but 

none based on the DA data set.  All other regions with wines clustered together had 

only two wines represented.  Herein lies a major issue with trying to label a region’s 

characteristics in any definitive way.  The size and varying geographies and the 

subsequent plethora of mesoclimates (Smart & Dry, 2004) of most of the regions defy 

identifying a single, all encompassing regional description.  For example, White 

(2012) reports that the Barossa Valley may consist of up to 9 sub regions, each with its 

own separate sub regional Shiraz identity.  It is likely therefore, that the regions from 

which all wines were grouped together may have been smaller in geography or 

reasonably homogenous in terms of geography, for example, CO and LC.  On the 

other hand, the wines from CA, which has quite diverse geography, elevation and 

temperature variations (Canberra District Wines 2010), may have had some other 

distinguishing feature that was perceived by the various judges.  In this particular case, 

all three wines had a small component of Viognier in their blends that may have 

contributed to their consistent groupings.  The two regions that did not have any wines 

grouped together in either analysis were HV and HE.  HE covers a large geographic 

area and has marked differences in climate from north to south (Heathcote 

Winegrowers Association 2010) and HV is large enough to encompass two distinct 

sub regions (Hunter Valley Wine Association 2010).  In both cases, only two wines 

from those regions were available for analysis and it is conceivable that those wines 

were from quite different parts of their respective regions.  It is therefore reasonable to 

suggest that it would be an almost impossible task to determine an Australian Shiraz 

regional sensory map using commercial wines, beyond some generic descriptors, 
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much like those offered in the popular wine press.  Although all of the wines were 

commercially available and labelled Shiraz, up to 15% of other varieties could be 

present in the final blend and any presence of other varieties would complicate the 

identification of a definitive regional Shiraz character.  Winemaking interventions like 

oak additions and malolactic fermentation might also complicate this matter (Parr et 

al. 2007).  However, it would appear to be much more feasible to determine the 

specific Shiraz attributes of the smaller, more compact sub regions identified within a 

region.  An adequate sample size of wines would be required to determine these sub 

regional attributes.  However, if the true characteristics of the sub regions were to 

show through in the wines, one would need to undertake a rigorously controlled trial 

holding variables such as vintage, clone, harvesting and processing constant and 

possibly incorporate vineyard specific measures and climatic data.  

 

4.4.5 Study Limitations 

The most obvious limitation of this study was the small number of wines from each 

region.  Whilst the authors were confident that the wines chosen were a representative 

sample of wines from each region, a larger sample of wines would have been more 

ideal.  However, if the number of wines from each region were increased, this would 

have significantly increased the workload of both the sorting task judges and the DA 

panel judges.  This increased workload, especially in the case of the sorting tasks may 

then have hastened any potential sensory overload on behalf of the judges.   

 

The argument in relation to the sample size of wines might also be mounted in relation 

to the disparate vintages represented.  We were reliant on the availability of wines and 

with some, the current release vintages were not consistent across the board.  
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4.5 Conclusion 

Whilst much is written in the wine popular press espousing the regional differences in 

Australian Shiraz, no scientific study has been attempted to qualify or quantify those 

differences.  This study was a first, very small step, in that direction.  We showed that 

a cohort of wine experts, some of whom are wine writers and may well have 

previously written of those differences, were able to group together some wines from a 

number of regions in a sorting exercise.  DA panel analysis also grouped some wines 

from a single region together; however, with such a small sample size of wines from 

each region, any regional attributes were only generic.  The work undertaken here has 

emphasised the difficulty of characterising wine regionality using consensus sensory 

descriptors.   To further this research and to provide a genuine “sensory map” of each 

region’s Shiraz styles, research wines made under exactly the same controlled 

conditions from each region/sub-region should be studied.  This would then provide 

each region with a definitive list of attributes that genuinely differentiate their Shiraz 

wines from other regions which could then aid their marketing communications. 
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Chapter 5 The sensory drivers of Australian  

   consumers’ liking of Australian Shiraz  

 

The previous two chapters have set the scene for this final piece of the research 

project.  The Australian domestic wine market was segmented using a fine wine 

instrument and those respondents who scored highly on that scale were identified and 

labelled as "Connoisseurs".  The value of these consumers to the Australian wine 

industry was highlighted.  In the previous chapter, the importance of the Shiraz variety 

to the success of Australian wine in both the domestic and international markets was 

discussed.  As no previous work had examined, in a structured way, the perceived 

regional differences in Australian Shiraz, an attempt was made to identify those 

sensory characteristics that differentiated various Australian Shiraz producing regions, 

in an effort to clarify those regional differences.  This was done through a two stage 

process involving wine experts and a DA panel.  The sensory attributes that 

significantly differentiated a number of Shiraz wines from 10 Australian Shiraz 

producing regions were identified. 

 

The final stage of the research project combines the outputs of the previous two 

chapters and explores the sensory attributes that contribute to consumers’ liking (and 

disliking) of Australian Shiraz.  In particular, the drivers of the liking of the 

Connoisseur segment, identified using the technique addressed in chapter 3, were 

examined in some detail, as well as the drivers of a number of hedonic based 

consumer segments. 
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The data were captured in two central location trials undertaken in Adelaide and 

Melbourne (Australia), where 179 consumers attended and tasted 12 Shiraz wines in 

two brackets of six wines.  These wines were a subset of the wines examined in detail 

in Chapter 4 and included wines that were sensorially different and had a range of 

expert panellists' hedonic scores.  Each consumer indicated their liking for each wine.  

That data was combined with the DA data through internal preference mapping and 

partial least squares regression to provide the resultant drivers. 

 

This paper was submitted to the journal: Food, Quality and Preference 
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Abstract 

 
Understanding the sensory attributes that influence consumers’ liking of a wine style 

is potentially a source of competitive advantage for a wine producer.  In two central 

locations in Adelaide and Melbourne (Australia), a cohort of wine consumers (n = 

179) blind tasted and hedonically scored twelve Australian Shiraz wines, ten of which 

had been sourced from delimited Australian wine regions, one of which was a multi 

regional commercial blend and the last was generally considered to be of exceptional 

quality.  The wines displayed a diverse range of styles.  The same wines had also been 
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hedonically scored by 22 wine experts.  At the overall consumer level, there were very 

few differences apparent in wine liking.  However, at the disaggregated level, 

preference clusters and segments of fine wine consumers, denoted Connoisseurs, 

Aspirants and No Frill wine consumers, displayed differences in the drivers 

(influences) of their respective liking scores.  As consumers’ wine knowledge and fine 

wine consumer behaviour increased, the influences on their liking of Australian Shiraz 

closely mirrored those of the wine experts.  More complex sensory attributes were 

strong positive influences on liking.  The Connoisseur segment bought and consumed 

significantly more wine than their counterparts and spent more money on their wine 

purchases.  The wine experts’ and consumers’ hedonic scores were strongly positively 

correlated (r = 0.71), a result that contradicts some earlier studies and indicates that 

experts’ liking may be used to predict that of some consumer segments.  This study 

highlighted that there is a place for most Shiraz wines in the market, however, 

producers should not assume that the market is homogeneous as different segments of 

consumers had different drivers of their liking for Australian Shiraz.  

 

Abbreviations 

WFA = Winemakers’ Federation of Australia 

AWBC = Australian Wine and Brandy Corporation 

GWRDC = Grape and Wine Research and Development Corporation 

HORECA = Hotels, restaurants, cafes = on premise wine sector 

WGGA = Wine Grape Growers’ Australia
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5.1 Introduction 

It has been well documented that the Australian wine industry is currently 

experiencing a most difficult trading period in its key international markets (see, for 

example, WFA et al. 2009).  As a direct result of these difficulties, the industry has 

stated that … “the reallocation of expenditure towards market development priorities 

includes increased investment and presence in … the domestic Australian market” 

(Jones 2010, p.10).  The Australian domestic wine market has been extensively 

studied from a wine marketing view point over the years (for example an incomplete 

list includes, McKinna 1986, Spawton 1991a,b,  Johnson et al. 1991, Lockshin et 

al.1997, Hall & Winchester 1999, Hall & Lockshin 1999,  Bruwer et al. 2001, Johnson 

& Bruwer 2003, Bruwer & Li 2007, Johnson & Bastian 2007, King et al. 2011a) but 

little information exists regarding the sensory attributes (drivers) that influence 

Australian wine consumers’ liking for various wine styles (Lattey et al. 2004, 2010, 

Bastian et al. 2010).  In a typical wine industry scenario, various roles within a 

winemaking organisation would make assumptions regarding consumers’ likes or 

preferences in relation to wine styles and then interpret these assumptions in the form 

of wine products which may, or may not, meet consumer expectations.  These 

decisions would be made without any sensory science input (Lesschaeve et al. 2001).  

This is in direct contrast to the food industry which has used sensory science in its 

product development and consumer acceptance decisions for a number of years (Stone 

et al. 1974, Lattey et al. 2010).  There would appear to be a role for applied sensory 

research in the wine industry to help inform decisions about specific wine styles that 

meet consumer demand (Fischer 2000).   
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The most common forms of applied sensory science techniques used in these 

situations are internal and external preference mapping.  Here, statistical analyses 

provide the sensory drivers describing the preferences of a group of consumers 

(internal preference mapping) and identifying ideal products in that sensory space 

(external preference mapping) (Greenhoff & MacFie 1994, Schlich 1995).  Although 

individual wine companies may have undertaken this type of sensory science based 

research in the past, the results remain proprietary and are thus not in the public 

domain.  The only published information of this sort in the Australian context is 

limited to Lattey and her co-workers (2004, 2010) who examined Australian 

consumers’ liking of Riesling and Chardonnay and Shiraz and Cabernet Sauvignon 

wines, respectively, Mueller et al. (2010) who examined Shiraz as part of a discrete 

choice experiment and King et al. (2010, 2011b) who examined Sauvignon Blanc 

wines made with different yeast treatments.  Other similar international research 

includes the work of Yegge & Noble (2000), Lesschaeve et al. (2001), Robichaud et 

al. (2007), Lund et al. (2009), Meillon et al. (2010), Lesschaeve & Findlay (2004), 

Frøst & Noble (2002). 

 

The challenges facing the Australian wine industry have been addressed in a number 

of documents (AWBC 2007, WFA et al. 2009).  One strategy outlined concentrates on 

the adoption of a specific Wine Australia brand segmentation and in particular, 

repositioning Australia’s regional and fine wines in all markets (AWBC 2007).  

Influential Australian winemaker, Brian Croser, argues that a fine wine approach is the 

key to industry sustainability (Croser, 2010).   The Directions 2025 document (AWBC 

2007) has a stated aim to encourage consumers to spend more money on a bottle of 

Australian wine and in the process, explore the diversity of regionally distinct and fine 
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wines on offer.  An important benefit is a greater return on investment to grape 

growers and wine producers.  A valid assumption is that consumers of fine wines, 

however that term may be defined,  have already traded up and it therefore follows 

that an examination of wine drinkers who already consume fine wines should be of 

benefit to the industry in general.   

 

Shiraz is arguably the wine variety for which Australia is best known and accounts for 

48% of the Australian red grape production (WFA 2010) and red wine accounts for 

43% of sales in the Australian domestic market (Wine Australia 2010).  The aims of 

the research were therefore to examine the hedonic liking of a number of Australian 

Shiraz wines sourced from 10 delimited Australian wine regions, a multi regional 

commercial Shiraz and a Shiraz wine that is generally recognised as one of 

exceptional quality by a cohort of Australian wine consumers.  Both quantitative and 

qualitative information was collected from each consumer, in order that any geo-

demographic and other differences in liking might be explored.  In particular, we 

hypothesised that different segments of consumers would like different wines and that 

different wine sensory attributes would drive their liking of those wines.  We also 

hypothesised that consumers who scored highly on the three scales comprising the 

Fine Wine Instrument (FWI) (Chapter 3), consistent with the argument above, would 

provide interesting insights.  By combining this consumer data with that derived from 

a trained Descriptive Analysis (DA) panel, through the use of internal preference 

mapping and partial least squares statistical techniques (MacFie & Thomson 1988, 

Schlich 1995, van Kleef et al. 2006, Lawless & Heymann 2010), the sensory attributes 

that influenced both the liking and disliking of the various segments could be 
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identified.  In addition, a small panel of wine experts also provided a hedonic rating of 

each of the wines for comparison with the consumer results.  

 

5.2 Materials and Methods 

5.2.1 Wines and chemical analysis 

 
The wines used in this research were sourced from 10 delimited Australian wine 

regions: Barossa Valley, Clare Valley, McLaren Vale, Langhorne Creek, Coonawarra 

(South Australia); Heathcote and Great Western (Victoria); Hunter Valley (New South 

Wales); Canberra District (Australian Capital Territory and New South Wales); and 

Frankland River sub – region of the Great Southern GI (Western Australia) (Wine 

Australia 2010).  In addition, a multi regional blended commercial wine and a wine 

that was placed in the top third of Langton’s Classification of Australian Wines 

(Langton’s 2010) and thereby generally acknowledged as a high quality wine, were 

included.  Wines from each region were either purchased or donated by producers 

(Table 5.1).  These wines were a sub set of the wines examined in the previous chapter 

and were chosen to provide a wide cross section of both sensory attributes and 

experts’ quality and hedonic scores.  Each wine was sampled and chemically analysed 

in triplicate for its pH, levels of titratable acidity (TA, g/L), residual sugar (RS, g/L) 

by the Rebelein method, volatile acidity (VA, g/L) and total phenolics (Iland, Bruer, 

Edwards, Weeks, & Wilkes, 2004).  Alcohol (%v/v) was determined using the Wine 

analysis system: Alcolyzer Wine (Anton Paar, Graz, Austria).  In addition, the wines 

were tested by the Australian Wine Research Institute (Adelaide, Australia) for the 

presence of 4-ethylguaiacol (4-EG) and 4-ethylphenol (4-EP) using Liquid/Liquid 



 164 

extraction combined with stable isotope dilution (SID) Gas Chromatography Mass 

Spectrometry (GC-MS) analysis.   

 

Table 5.1  Details of the 12 Shiraz wines used in the consumer tasting.   

Wine 

Code 

 

Vintage Consumers’ 

Liking Score 

(n = 179) 

Experts’ 

Liking 

Score 

(n = 22) RRP
†
 

Closure 

Type‡ 

BV 

 
2005 5.22 abc (1.96) 

 
5.69 ab (1.74) 14 

 
S 

CA 

 
2006 5.41  abc (2.01) 

 
5.4 ab (2.33) 46 

 
S 

CO 

 
2005 5.16 bc (2.11) 

 
5.61 ab (2.57) 45 

 
C 

COM 

 
2005 5.15 bc (1.83) 

 
5.8 ab (2.05) 13 

 
S 

CV 

 
2006 5.3 abc (1.91) 

 
5.87 ab (1.75) 16 

 
S 

GS 

 
2005 4.29 d (2.29) 

 
3.99 c (2.36) 39 

 
C 

GW 

2004 

5.27 abc (2.0) 

 
5.38 ab (2.37) 45 

 
C 

HE 

2005 

5.32 ab (2.07) 

 
4.65 bc (1.27) 60 

C 

HV 

2005 

5.07 c (1.89) 

 
4.87 abc (2.67) 55 

 
S 

IC 

 
2004 4.6 d (2.01) 

 
5.21 abc (1.74) 110 

 
C 

LC 

 
2006 5.27 abc (2.06) 

 
5.61 ab (1.98) 45 

 
C 

MV 

 
2006 5.59 a (1.79) 

 
6.5 a (1.69) 20 

 
S 

†
RRP = recommended retail price in AUD$. ‡S = screw cap; C = cork closure.  Values sharing a letter within a 

column are not significantly different (p <0.05), Fisher’s LSD.  Standard deviations are in parentheses. BV = 

Barossa Valley; CA = Canberra District; CO = Coonawarra; COM = multi regional blended commercial wine; CV 

= Clare Valley; GS = Great Southern; GW = Great Western; HE = Heathcote; HV = Hunter Valley; IC = Icon; LC 

= Langhorne Creek; MV = McLaren Vale 
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5.2.2 Wine Experts 

 
A panel of wine experts (n = 22), consisting of wine makers, wine writers, Masters of 

Wine and wine academics, all of whom met the definition of a wine expert described 

by Parr et al. (2002), convened at the University of Adelaide’s sensory laboratory to 

blind taste the 12 wines.  The wines were stored at 15ºC and 75% humidity and 

allowed to equilibrate at a temperature of 21ºC for 24 hours before tasting.  After two 

experienced wine tasters verified that each wine was free of noticeable cork taints, 

thirty ml was poured into standard XL5 215 ml tasting glasses coded with three digit 

random numbers, covered with a Petri dish and presented to each of the experts in a 

randomised, balanced block design that took account of first order carry over effects 

(Macfie et al. 1989).  The experts were seated in an open plan sensory laboratory and 

did not communicate with their peers during the experiment.  Their hedonic rating was 

scored on a 9 point categorical Likert scale and anchored at 1 by “dislike extremely”, 

at 5 by “neither like nor dislike” and at 9 by “like extremely”.  The experts rated each 

wine by placing a mark on the scale that represented their score.   

 

5.2.3 Consumers and consumer wine tasting 

 

Wine consumers who liked Australian Shiraz and had consumed that variety in the 

past four weeks were either recruited through an online questionnaire in which 

respondents were asked whether they were available to take part in a wine tasting in 

either Adelaide or Melbourne commencing in April 2009, or from the Waite campus 

of the University of Adelaide.  Ultimately, 179 wine consumers undertook the tastings.  

Each consumer completed a questionnaire that collected demographic information 
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plus self reported data relating to their wine purchasing behaviour, wine consumption 

habits, wine style preferences and general attitudes towards wine.  Specifically, 

consumer data on their wine involvement, subjective wine knowledge and objective 

wine knowledge were collected (Lockshin et al. 1997, Flynn & Goldsmith 1999, 

Johnson & Bastian 2007).  In addition, the FWI mentioned above and described in 

detail in Chapter 3 was administered to the consumers in order to segment the 

respondents on their scores on that instrument.   

 

The wine tastings took place in purpose built sensory laboratories that were 

temperature controlled and had fluorescent lighting, in both the Adelaide and 

Melbourne locations (The University of Adelaide’s Waite campus and Deakin 

University’s Burwood campus sensory laboratories, respectively).  Each consumer 

was seated in an individual booth separated from their neighbour by a partition and 

evaluated the 12 wines in two brackets of 6 wines presented in a randomised order, 

balanced for carry over effects (Macfie et al. 1989).  The 12 wines were presented in 

coded, covered XL5 (ISO standard), 215 ml tasting glasses.  The consumers were 

provided with distilled water and dry cracker biscuits with which to cleanse their 

palates between wines and took a 30 second break between each wine.  At the 

completion of the first bracket of 6 wines, a five minute break was taken.  The only 

information provided to the consumers was that the wines were all commercial Shiraz 

wines available in the Australian market. 

 

All consumers rated their hedonic liking of the 12 wines on a 9 point categorical 

hedonic scale which had three word anchors from left to right reading; “dislike 

extremely”, “neither like nor dislike” and “like extremely”.  The consumers were 
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required to place a tick in the box on the ballot paper that indicated their liking of the 

wine.   

 

The participation of the consumers was approved by the Human Research Ethics 

Committees of the University of Adelaide and Deakin University, respectively. 

 

5.2.4 Descriptive analysis of 12 Shiraz wines 

 
A modified quantitative descriptive analysis (DA) was performed to define the sensory 

profiles of each wine.  The wines were evaluated between July and October 2008 by a 

panel of 9 people (2 females and 7 males).   All panellists were University of Adelaide 

students enrolled in either postgraduate coursework oenology and viticulture programs 

or the undergraduate wine marketing program.   They were aged between 22 and 48 

years.   Prior to formal DA training, the panellists had a minimum of 25 hours of 

training in aroma and taste detection, identification, discrimination, evaluation and 

quality rating of wine.   Although the panellists had good levels of wine evaluation 

abilities, none had any previous experience with DA. 

 

A further 24 hours of training was held over a ten week period during which the 

panellists evaluated each of the 12 wines at least once.  Thirty ml of each wine was 

served in coded, covered XL5 (ISO standard), 215 ml tasting glasses and the panellists 

were asked to individually generate and then reach panel consensus on appropriate 

descriptive terms.  This training familiarised the judges with both those descriptive 

terms and their respective intensities.  The descriptive terms agreed upon included: 

two colour, thirteen aroma, five flavour (where flavour is defined as aroma by mouth), 

one taste, three mouth feel and one after taste attribute.  The panellists practiced rating 
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the wines’ attributes using an unstructured 15 cm line scale with indented end anchor 

points of “low” and “high” intensity placed at 10% and 90% of the scale, respectively 

and a mid-line anchor point of “medium”.  These conditions were identical to those 

used in the subsequent formal tasting session.  Intensity rating standards (high 

intensity = 1 in 4 , medium intensity = 1 in 8 and low intensity = 1 in 40 dilution of 

raspberry cordial, Cottee’s Cordials, Australia) were provided at each session as an 

intensity rating aid.  Aroma reference standards prepared in 40 ml of a cask Shiraz 

wine from South Eastern Australia in covered wine tasting glasses plus colour and 

fabric, mouth feel touch standard swatches were presented to panellists at each session 

and were modified in response to panellists’ feedback, to produce a final set that were 

provided at each formal evaluation session (Table 5.2).  Panel performance was 

evaluated over the last three training sessions by having each panellist assess a sub 

sample of the wines in triplicate.  These data were analysed using PanelCheck and 

SENPAQ and the panellist by sample interactions monitored.  When these significant 

interactions were minimised, the panel commenced final evaluation of the samples.  

 

 

 

 

 

 

 

 



 169 

Table 5.2 Colour, aroma and palate attribute vocabulary with agreed definitions 

and reference standards of the 17 attributes that significantly 

differentiated the wines, as generated by the DA panel. 

 

Attribute Definition 

Colour  

Colour Intensity  Depth of colour from light plum to dark plum/opaque (colour 
patches provided) 
 

Aroma  

Overall Aroma 
Intensity 
 
 
 
 
Dark fruit  
 
 

 

 
Green  
 
 
 
 
 
Oak - vanilla  
 
 
 
 
Oak - coconut 

 

 
 
 
Chocolate  
 
 
Savoury  
 

Overall intensity of the aroma ranging from low to high.  High 
intensity = 1 in 4, medium intensity = 1 in 8  and low intensity 
= 1 in 40 dilution of raspberry cordial, Cottee’s Cordials, 
Australia 
 
 
Any dark skinned fruit including, blackberry, blueberry, 
blackcurrant, plum, dark cherry etc. (1 blackberry, 2 
blueberries, 1 black cherry, 6 black currants, all frozen and 
mashed) 
 
All “green” attributes such as eucalyptus, mint, menthol, green 
pepper.  Low to high intensity ½ cm

2 
frozen

 
green capsicum 

mashed + pinch dried mint + 1 drop of 0.001% solution of 
eucalyptus oil (Bosisto’s Eucalyptus Oil, Felton Grimwade & 
Bosisto’s Pty Ltd. Oakleigh South Vic, 3167) 
 
Low to high intensity 0.5 g each  medium toast French and 
American oak (O.C. Inc. Piketon, OH, 45661)  + 2 drops 
vanilla essence (Queen Fine Foods Pty Ltd, Alderley QLD 
4051) 
 
Low to high intensity 0.5 g each  medium toast French and 
American oak (O.C. Inc. Piketon, OH, 45661) + 1 drop 
coconut essence (Queen Fine Foods Pty Ltd, Alderley QLD 
4051) 
 
Low to high intensity, ½ cm2 Lindt 75% and 50% cocoa 
chocolate bar melted in wine. 
 
½ cm3 bacon + ½ cm3 salami + 1 cm2 piece of mulch 
 

Palate  

Overall flavour 
intensity  
 

Low to high intensity 
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Attribute Definition 

Fruit sweet 
 
 
Dark fruit  
 
 
Oak  
 

 

Taste 

Acid 
 

Mouthfeel 

Tannin  
 
 
Alcohol 
 
Body 
 

Aftertaste 

Length  
 

Low to high intensity (1/8 red plum cut into 4 pieces = high 
intensity) 
 
Low to high intensity (1 blackberry, 2 blueberries, 1 black 
cherry, 6 black currants, all frozen and mashed) 
 
Low to high intensity presence of any oak perceived on the 
palate 
 

 

Low to high 1.5g/L Citric acid in distilled water 
 

 

Fine grained to coarse grained tannin (sandpaper touch 
standards provided) 
 
Low to high warmth on the palate (5ml Bacardi rum) 
 
Light bodied Shiraz to full bodied Shiraz. 
 

 

Short to long. The time the wine was experienced after 
expectoration. 0-20secs = short; 21 – 59 medium to long; 
>60secs = very long 

Unless otherwise stipulated, all standards were presented in 40ml of 2 Litre cask Shiraz wine (South Eastern 
Australia). 

 

Prior to the first formal assessment session, the panel was informed of the assessment 

protocol.  Two 3 hour formal rating sessions were conducted in a temperature 

controlled sensory lab with 9 individual booths under fluorescent light.  At each 

formal session, each panellist was presented with 18 wines, in three flights of six 

wines with an enforced five minute break between flights. Each wine was evaluated in 

a randomised presentation order balanced for carry over effects (MacFie et al. 1989) 

and in triplicate over the course of the formal rating period. Thirty ml wine samples 

were presented in coded, XL5 (ISO standard) 215 ml tasting glasses covered with 

small plastic Petri dishes.  Distilled water and unsalted crackers were provided for 

palate cleansing and panellists were forced to have a 30 second rest between each 

sample. At the beginning of each session, panellists familiarised themselves with the 



 171 

reference and intensity standards and had free access to these outside their booths 

during the rating period if required.      

 

5.2.5 Statistical analyses 

 
The data were analysed with a combination of descriptive techniques, Student’s t test, 

one way ANOVA with Fisher’s LSD (least significant difference)  post-hoc test, 

correlation analyses, cluster analyses, internal preference mapping and Partial Least 

Squares (PLS) regression using SPSS 17.0 (SPSS Inc. 2008), Microsoft Excel 2003 

(Microsoft Corporation 2003) and XLSTAT Version 2010.3.08 (Addinsoft SARL, 

France).  The presentation orders for the wines were generated by Design Express 

Version 1.6 (QiStatistics, UK).  For the DA, a mixed model two-way ANOVA with 

assessors as random and samples as fixed factor effects was used, with Fisher’s LSD  

post-hoc test where p< 0.05 was considered significant using SENPAQ version 4.3 (Qi 

Statistics, UK) and PanelCheck (Nofima Mat and DTU – Informatics and 

Mathematical Modelling, Norway). 
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5.3 Results 

5.3.1 Chemical composition of the wines 

 
The 12 Shiraz wines underwent a number of standard chemical analyses and the 

results are presented in Table 5.3.  The wines ranged in pH from 3.06 to 3.67.  Wine 

COM was significantly (p<0.05 unless stated otherwise) higher in pH than all other 

wines and wines MV and HE were significantly lower than all other wines.  TA values 

ranged from 5.97g/L to 8.0g/L.  Wine HV was significantly higher than all other wines 

and wines CA, GW, COM (which had the highest pH), CO and HE and CO2 were 

significantly lower than all other wines.  The ethanol % v/v ranged between 13.53% 

and 14.69%.  Wines IC and COM were significantly higher in ethanol than all the 

other wines and wines CA and GS (both from cool climate regions) were significantly 

lower than all others.  Volatile acidity was significantly lowest at 0.53g/L acetic acid 

for both the IC and CV wines and significantly highest at 0.76g/L acetic acid for the 

GW wine.  With the exception of the COM wine which had the significantly highest 

amount of RS at 8.98g/L, all other wines had values less than 5g/L.  Wine GS was 

significantly lower in RS than all other wines at 1.43g/L.  Total phenolics were 

measured by absorbance at A280 and revealed that the IC and GW wines were 

significantly higher than all other wines.  Wine CA was significantly lower than all but 

one other wine.  Wine GS had significantly higher 4-EG and 4-EP values than all 

other wines and along with wines GW and HV, had levels of ethylphenols that may 

possibly be perceived as “Brettanomyces” fault affected (Chatonnet et al. 1992). 
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Table 5.3 Chemical composition data of the 12 Shiraz wines tasted by the consumers.  Standard deviations are in parentheses. 
 

Wine pH 

TA 

(g/L) 

Ethanol 

(%v/v) 

VA 

(g/L) 

RS 

(g/L) 

Total 

Phenolics 

(AU) 

4-

ethylguaiacol 

(µg/L)* 

4-

ethylphenol 

(µg/L)* 

BV 3.20(0.0)e 6.90(0.0)cd 14.29(0.02)d 0.57(0.01)cde 3.1(0.26)de 49(1.65)bcd ND d ND h 

CA 3.38(0.0)b 6.17(0.06)f 13.53(0.05)g 0.64(0.02)bcd 1.8(0.26)g 42.3(2.56)ef ND d ND h 

CO 3.30(0.01)cd 5.97(0.06)f 14.43(0.02)c 0.61(0.02)bcde 2.4(0.1)f 46.6(1.48)de ND d 77 f 

COM 3.67(0.1)a 5.98(0.3)f 14.67)0.04)a 0.66(0.13)b 8.98(0.28)a 52.8(4.84)bc ND d ND h 

CV 3.36(0.02)bc 6.73(0.06)d 14.61(0.03)b 0.53(0.02)e 3.17(0.25)d 49.5(2.03)bcd ND d 51 g 

GS 3.21(0.0)e 6.43(0.12)e 13.53(0.03)g 0.66(0.01)bc 1.43(0.21)h 39.7(4.41)f 139 a 1874 a 

GW 3.43(0.0)b 6.07(0.06)f 14.05(0.0)e 0.76(0.01)a 1.8(0.1)g 59.6(3.51)a 72 b 611 c 

HE 3.06(0.1)f 5.97(0.06)f 13.96(0.01)f 0.59(0.01)bcde 3.5(0.0)c 50.2(4.2)bcd 59 b 299 d 

HV 3.23(0.0)de 8.0(0.0)a 14.6(0.02)b 0.56(0.02)de 4.8(0.06)b 48.3(2.0)cd 34 c 804 b 

IC 3.25(0.01)de 6.9(0.0)cd 14.69(0.05)a 0.56(0.05)de 2.83(0.15)e 58.4(3.46)a ND d 28 h 

LC 3.25(0.1)de 6.97(0.06)c 14.6(0.06)1b 0.69(0.02)ab 1.87(0.15)g 54.3(2.21)ab ND d 25 h  

MV 3.12(0.0)f 7.40(0.0)b 14.4(0.02)c 0.66(0.0)bc 2.93(0.12)de 48.9(2.14)bcd ND d 100 e 

Values sharing a letter within a column are not significantly different (p < 0.05), Fisher’s LSD. ND = not detected in the sample.  * Measured by a commercial laboratory and are 
absolute values. 
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5.3.2 Wine consumer demographics and wine behaviour 

 
The majority of consumers were male and 30% were aged between 18 and 24 years, 

which could be explained by some of the sample being recruited from a university 

campus (Table 5.4).  This might also explain why 61% of consumers had a tertiary 

degree, although previous studies have also demonstrated that wine drinkers are more 

likely to have a tertiary education than non wine drinkers (Johnson 2002, Johnson & 

Bastian 2007, Cox 2009).  The Cronbach alpha coefficients for the subjective wine 

knowledge (Flynn & Goldsmith 1999), wine involvement (Lockshin et al. 1997) and 

the aggregated FWI scores (refer Chapter 3) were 0.88, 0.79 and 0.87, respectively, 

indicating their reliability.   

 

Table 5. 4 Australian Shiraz Wine Consumer Demographics 

Gender  % 

 Female 34.5 
 Male 65.5 

Age   

 18 - 24  30.5 
 25 - 28  16.9 
 29 – 34 18.1 
 35 - 39  7.9 
 40 - 44  5.1 
 45 - 54  13.6 
 55 - 65  4.5 
 65+  3.4 

Education  

 School leaving certificate 13.0 
 HSC 11.3 
 TAFE/Trade 14.7 
 Bachelor's degree 34.5 

 
Graduate/Post Grad 
Diploma 8.5 

 Master's Degree 13.0 
 Doctorate 4.5 
 Other 0.6 

Household Income  

 <$25,000 16.7 
 $25,001 to $50,000 17.9 
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 $50,001 to $75,000 20.2 
 $75,001 to $100,000 14.3 
 $100,001 to $150,000 13.7 
 $150,001 to $200,000 7.7 
 >$200,000 7.1 
 Not Provided 2.4 

Usual State of Residence 

 NSW 2.8 

 VIC 32.9 

 SA 62.6 

 WA 1.7 

 

The consumers’ mean: objective wine knowledge (Johnson & Bastian 2007), 

subjective wine knowledge,  wine involvement and fine wine scores (all calculated as 

a percentage) were 68.2 ± 15.4 (± s.d.), 66.9  21.1, 82.6 ± 17.6 and 66.0 ± 13.9, 

respectively.  These consumer scores were significantly lower (p < 0.001) than the 

corresponding scores achieved by the cohort of experts, which were 84.8 ± 8.7 (± 

s.d.); 87.8 ± 13.8; 95.2 ± 8.3; and 75.4 ± 8.5, respectively.  The Pearson correlation 

coefficients were calculated for the four measures reported above and are shown in 

Table 5.5.  There was a significant large (Cohen 1988) positive correlation between 

the FWI and involvement scores (r = 0.64), the fine wine and subjective wine 

knowledge scores (r = 0.52) and the objective and subjective wine knowledge scores (r 

= 0.52).  All other correlations were significant, positive and medium in size.  The 

respondents’ preferred alcoholic beverage was wine and their preferred wine style was 

red wine followed by lighter bodied white wines, such as Riesling and Sauvignon 

Blanc.  Supermarket owned chain wine retailers were their preferred choice of wine 

purchase channel and females purchased significantly (p < 0.05) more wine at bars or 

hotels than did males.  The respondents spent an average of AUD$160.18 ± $145.20 

on wine per month, purchasing an average of 8.0 ± 7.4 bottles of wine per month.  

They self reported an average consumption per week of 2.2 ± 1.5 bottles of wine. 
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Table 5.5 Pearson correlation coefficients of the four wine related scales  

  administered to the consumers.   

 

 
Wine 

Involvement 
Fine Wine 

Scale 

Subjective 
Wine 

Knowledge 

Objective 
Wine 

Knowledge 

Wine 
Involvement 1 0.64 0.39 0.36 

FWI  1 0.52 0.39 

Subjective Wine 
Knowledge  1 0.52 

Objective Wine 
Knowledge  1 

Values in bold are different from 0 with a significance level alpha=0.001 

 

Given that one of the aims of this study was to examine the behaviour of those 

respondents identified as fine wine consumers, it is pertinent to report some of their 

data separately.  In order to identify those consumers who exhibited high fine wine 

consumer behaviour, the protocol outlined in Chapter 3 was followed.  The resultant 

segments were denoted Connoisseurs, Aspirants and No Frills wine consumers, 

respectively (refer Chapter 3).  The Connoisseur segment consisted of 26.3% of the 

sample and was the most gender balanced of the 3 segments with a 53%/47% 

male/female split.  This segment had the lowest number of consumers under the age of 

28, the most with a tertiary education (64%) and 30.5% reported a household income 

in excess of AUD$100,000 per annum.  Any significant differences (p<0.05 unless 

stated otherwise) between the Connoisseur and No Frills segments are reported below.  

 

The Connoisseurs’ objective, subjective and involvement scores were significantly 

higher than their No Frills counterparts at 76.0 ± 12.4 (± s.d.), 79.5 ± 20.8 and 91.3 ± 

9.3 compared to 59.9 ± 15.0, 53.4 ± 21.2and 67.4 ± 21.7, respectively.  They spent on 

average AUD $243.40 ± 185.83 on wine per month compared to AUD $113.21 ± 



 177 

88.80, purchased on average 11.4 ± 9.7 bottles of wine per month compared to 6.3 ± 

6.0 and consumed a self reported 2.5 ± 1.5 bottles of wine per week compared to 1.9 ± 

1.5.  In both segments, their preferred alcoholic beverage was wine, however, the 

Connoisseur’s wine consumption was significantly higher at 63.7% compared to 52%.  

Red wine was both segments’ preferred wine style.  The Connoisseur segment 

reported that 51.2% of their wine consumption was red wine, which was significantly 

higher than the No Frills’ segment’s 40.6%.  On the other hand, the No Frills’ segment 

consumed significantly more sparkling white wine at 12.8% compared to 6.7%.  The 

Connoisseurs’ preferred purchase channel for wine was independent wine retailers 

accounting for 30.1% of their wine purchases, followed by supermarket owned chain 

stores at 22% of purchases.  The No Frills’ segment preferred supermarket owned 

chain stores which accounted for 39.2% of their purchases, which was significantly 

higher than the Connoisseur segment.  Although there was no statistical difference 

between the overall amount of wine purchased through the HORECA channel, the 

female Aspirants purchased significantly more (p<0.05) through this channel (24.4% ± 

23.1) than their male counterparts.   

 

5.3.3 Expert hedonic (Liking) rating of the 12 wines 

 
The experts’ hedonic scores ranged from 3.99 to 6.5, a range of 2.51 over a nine point 

scale (Table 5.1).  The MV wine, with a recommended retail price (RRP) of AUD$20, 

was the most liked wine by the experts and it was significantly more liked than the 

bottom two ranked wines (HE and GS).  The GS wine, with a RRP of AUD$40 was 

the least liked wine by the experts and was significantly less liked than 8 other wines.  

The standard deviations indicated that the experts had a large range of liking scores for 

each wine. 
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5.3.4 Consumer hedonic rating of the 12 wines  

 
The hedonic scores of the consumers ranged from 4.29 to 5.59, a range of 1.3 over a 9 

point scale (Table 5.1).  Once again, wine MV was the most liked of all wines, but 

from a statistical point of view, was equally liked with 6 other wines and was 

significantly more liked than 5 wines.  Wine IC (RRP AUD$110) and consistent with 

the experts, wine GS, were significantly less liked than all the other wines in the 

tasting.  Also consistent with the experts’ scores, the consumer standard deviations 

indicated a wide range of scores and wine MV had the smallest standard deviation.  A 

Pearson correlation co-efficient of r = 0.71 (p < 0.05) was calculated between the 

consumer and expert liking scores.  

 

The consumer liking data were examined to see if there were any differences in wine 

liking between genders, education level and age and only in rare cases were significant 

differences found in the liking scores (data not shown).  The large standard deviations 

mentioned above might account for this phenomenon.  The objective wine knowledge 

and wine involvement scores were segmented using the protocol described by Quester 

and Smart (1998).  The mean wine liking scores were subsequently calculated for each 

segment, including the fine wine segments, and subjected to one way ANOVA to 

ascertain whether any differences in scores existed (Table 5.6).   
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Table 5.6  Mean Shiraz wine liking scores of the various knowledge, involvement and fine wine segments.   

 

Objective Wine Knowledge 

Segment Wine Involvement Segment Fine Wine Consumer Segment 

Wine High Medium Low High Medium Low Connoisseur Aspirant No Frills 

BV 5.24a 5.28a 5.02a 4.87a 5.53a 5.0a 5.4a 5.14a 5.16a 

CA 5.17a 5.38a 5.68a 5.67a 5.32a 5.29a 5.36a 5.52a 5.27a 

CO 5.72a 4.94a 5.34a 4.96a 5.4a 4.91a 5.21a 5.0a 5.4a 

COM 5.07a 5.3a 4.81a 5.14a 5.24a 5.0a 5.23a 5.14a 5.09a 

CV 5.76a 5.3a 4.93a 5.46a 5.41a 4.83a 5.47a 5.36a 4.98a 

GS 4.21a 4.13a 4.83a 4.69a 4.45a 3.99a 4.23a 4.2a 4.58a 

GW 5.17a 5.19a 5.54a 5.21a 5.26a 5.36a 5.15a 5.25a 5.42a 

HE 4.97a 5.2a 5.88a 5.27a 5.14a 5.74a 4.94a 5.41a 5.53a 

HV 5.35a 5.06a 4.9a 5.06a 5.08a 5.05a 5.28a 5.05a 4.89a 

IC 4.69a 4.62a 4.46a 4.33ab 5.0a 4.12b 4.79a 4.68a 4.24a 

LC 5.55a 5.57a 5.29a 5.06a 5.75a 5.55a 5.45a 5.63a 5.31a 

MV 5.59a 5.57a 5.63a 5.42a 5.75a 5.45a 5.53a 5.55a 5.71a 

Wines sharing a letter within rows, within categories are not significantly different (p < 0.05), Fisher’s LSD.  Significant differences in mean liking (p<0.05) are in bold 
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Consistent with the earlier observation, only wine IC was significantly (p < 0.05) more 

liked by medium wine involvement consumers over low wine involvement consumers.  

All other pair wise comparisons within the reported scales were not significantly 

different.  With particular reference to the three fine wine segments and the three wine 

knowledge segments, a logical assumption would be that the higher a consumer’s fine 

wine score and wine knowledge, the closer they might be associated with wine 

experts.  Therefore, a Pearson’s correlation analysis was performed on the experts’ 

mean liking scores, the wine knowledge segments’ liking scores and the fine wine 

segments’ liking scores (Table 5.7).  A large significant positive correlation was found 

between the Connoisseur segment and the experts (r = 0.84, p < 0.001) and a large 

significant positive correlation between the Aspirant consumer segment and the 

experts’ liking scores (r = 0.66, p< 0.05).  A medium, non significant correlation was 

found between the No Frills consumer segment and the experts’ liking scores (r = 

0.48).  Interestingly, the high and medium wine knowledge segments had an identical, 

significant, large positive correlation with the experts’ liking scores (r = 0.76, p < 

0.01) and the low knowledge segment had a low, non significant correlation with the 

experts’ liking scores (r = 0.16). 
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Table 5.7  Pearson correlation coefficients of the wine experts’ and the three 

objective wine knowledge segments’ and three fine wine segments’ 

mean liking scores. 

Fine Wine Consumer Segment 
Objective Wine 

Knowledge Segment 

Variables Connoisseur Aspirant 

No 
Frill

s High Med Low 

Experts' 
Mean 

Fine Wine 
Consumer 
Segment        

Connoisseur 1 0.86 0.59 0.9 0.92 0.32 0.84 

Aspirant  1 0.76 0.73 0.97 0.66 0.66 

No Frills   1 0.6 0.73 0.88 0.48 

Objective 
Wine 

Knowledge 
Segment        

High     1 0.76 0.32 0.76 

Med      1 0.53 0.76 

Low       1 0.16 

Experts' 
Mean       1 

Values in bold are different from 0 with a significance level alpha=0.05  
 

5.3.5 Cluster analysis of the consumers’ hedonic scores 

 
The overall consumer liking data only revealed that one wine was significantly more 

liked than five other wines and that two wines were significantly less liked than all the 

other wines, indicating that at the aggregate level, there was very little product 

differentiation demonstrated by the consumers (Stone & Sidel 2009).  Therefore, the 

consumers’ hedonic scores for the 12 wines were subjected to a series of k-means 

cluster analyses using Determinant (W) as the clustering criterion.  Four clusters or 

segments each containing consumers with similar liking of the wines were identified, 

representing 25.7%, 27.9%, 24.6% and 21.8% of the sample, respectively (Table 5.8 

and Figure 5.1).  Cluster 2 had the most gender balance with a 52/48 male/female 
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split, whilst cluster 3 had the most males at 65.1%.  Cluster 4 had the most consumers 

under the age of 28 and cluster 3 had the most over the age of 45.  68% of Cluster 2’s 

consumers had a tertiary education, whilst cluster 1 had the highest percentage of 

consumers who had only completed high school.  Cluster 3 had the highest proportion 

of consumers who reported a household income in excess of AUD$100,000 per 

annum.  Clusters 1 and 4 had the highest percentage of Connoisseurs with 28.3% and 

28.2%, respectively.  Cluster 2 had the highest component of both high wine 

involvement and high objective knowledge consumers, with 34% and 22%, 

respectively.  An examination of the wine consumption data of each cluster (data not 

shown) revealed that clusters 1 and 3 consumed significantly more red wine (p< 0.05) 

than cluster 2 and that cluster 2 consumed significantly more Rosé (p< 0.05) than 

cluster 3.   
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Table 5.8 Mean liking score for each Shiraz wine by cluster as determined by 

cluster analysis of the consumer liking scores.  Numbers in parentheses 

indicate the percentage of consumers per cluster.   

 Cluster 

Wine 1 (25.7%) 2 (27.9%) 3 (24.6%) 4 (21.8%) 

BV 5.74a 4.06c 6.25a 4.9b 

CA 5.74b 4.48c 6.98a 4.46c 

CO 5.65b 4.12c 6.48a 4.41c 

COM 6.07a 4.3b 5.86a 4.36b 

CV 6.37a 4.72b 5.93a 4.03b 

GS 2.89c 4.96b 6.64a 2.49c 

GW 6.09a 4.06c 6.14a 4.87b 

HE 5.7b 5.26b 6.66a 3.44c 

HV 5.41ab 4.82b 5.89a 4.05c 

IC 4.74b 3.26c 5.77a 4.82b 

LC 6.11a 4.76c 6ab 5.18bc 

MV 5.48b 4.28c 6.71a 6.13ab 

Wines sharing a letter within a row are not significantly different (p <0.05), Fisher’s LSD.  The most liked wine in 

each cluster is in bold and the least liked is underlined. 
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Figure 5.1 Shiraz wine preference segmentation of the 179 consumers.  The 

aggregated consumer results are shown on the right and the results of 

the 4 clusters are shown on the left.   
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C1-C4 = Clusters 1 to 4.  The 12 wines are represented by the letters described in Table 5.1. 

 

 

The most liked and least liked wines in each cluster are in bold and underlined, 

respectively (Table 5.8).  The two least liked wines overall (IC and GS) are the least 

liked wines in 3 of the 4 clusters, however, the most liked wine overall (MV) was the 

most liked wine in just one cluster (cluster 4).  Figure 5.1 is particularly informative.  
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The right hand column shows the results of the overall consumer cohort (n = 179) 

range of liking scores and indicates that all wines are similarly liked at this level.  

However, the other columns indicate the range of liking scores for the four clusters 

and show that the wines are now disaggregated.  Cluster 3 liked all of the wines and 

cluster 1, which was similar to the overall consumer results (r = 0.85, p < 0.001), liked 

most of the wines with the exception of wine GS and to a lesser extent, IC.  Clusters 2 

and 4, although not significantly positively correlated, were similar in that they did not 

like  many of the wines tasted, with only 1 and 2 wines respectively, scoring over five 

on the nine point scale.  These exceptions were wine HE and wines MV and LC.    

 

5.3.6 Descriptive Analysis (DA) and principal component analysis 
(PCA) of the 12 Shiraz wines 

 
A correlation matrix of the mean intensity ratings of the significant attributes of the 12 

wines was subjected to PCA.  The attributes that did not significantly distinguish the 

wines (at p<0.05) were subsequently excluded from further analysis.  Figure 5.2 

details the first two principal components which accounted for 63% of the variation in 

the wines’ data and the bi-plot of the 12 wines is overlaid.  Principal component (PC) 

1 separated the wines by the savoury aroma opposed to the dark fruit, chocolate and 

coconut aromas and colour intensity attributes.  PC2 contrasted the wines on green 

aroma, oak palate, tannin mouthfeel perception and acid taste opposed to aroma 

intensity.  PC3 (data not shown) contributed a further 10.5% to the variation in the 

data and was predominantly driven by colour intensity opposed to aroma intensity and 

to a lesser extent, the oak derived vanilla aroma.   
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Figure 5.2 Vector plot of the significant attributes identified by the DA panel, with 

the bi-plot of the 12 wines overlaid. 
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Where prefix A- = Aroma; P = Palate; T = Taste; MF = Mouthfeel; AT = Aftertaste; F = Flavour; C = Colour; AO 
= Aroma from Oak; OH = Alcohol perception; and suffix Ft Sw = Fruit Sweet; V = Vanilla; I = Intensity; Ch = 
Chocolate; Coc = Coconut; DkF = Dark Fruit; B = Body; L = Length; T = Tannin perception; O = Oak; A = Acid; 
Gr = Green; and Sav = Savoury.  Wine codes are described in Table 5.1. 
 

The bi-plot of the 12 wines showed the wines evenly spread over the four quadrants 

and indicated that the wines were well represented in the sensory space and could be 

considered sensorially diverse.  The HV and GW wines were perceived as having 

green and savoury aromas, whereas the COM, CO and GS wines had strong aroma 

intensity and less of the attributes such as acid, tannin and oak palate.  The GS wine 

was also perceived as having a strong savoury aroma, which probably accounted for 

its overall high aroma intensity score.  Wines MV, CA, LC and IC were perceived as 

having oak derived aromas of coconut and vanilla, with sweet fruit on the palate.  

Wines HE, CV and BV displayed dark fruit on the palate, body and palate length.  
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5.3.7 Internal preference mapping 

 
Internal preference mapping was performed on the mean scores of the four consumer 

clusters identified above, the overall consumer mean scores and the sensory attributes, 

in order to identify the sensory attributes that influenced consumer liking of the wines.  

The results are displayed in Figure 5.3.  Cluster 1’s liking scores were positively 

aligned with the aroma attribute chocolate, dark fruit on the palate and the attributes of 

body and length and negatively influenced by the savoury aroma attribute.  The 

consumers in Cluster 2 liked the savoury and green aroma attributes and did not like 

the body attribute which contrasted with the Cluster 4 consumers who did not like the 

savoury aroma and did like wines with fruit sweetness on the palate, chocolate aroma 

and the oak derived character of vanilla and the mouthfeel attribute of body weight.  

Cluster 2’s liking scores moderately positively correlated (Cohen 1988) with the 

attributes colour intensity, the perception of oak on the palate and savoury aroma.  The 

consumers in Cluster 3 liked wines that were perceived as lower in tannins, acid and 

alcohol and higher in overall aroma intensity and disliked wines with the green aroma 

attribute.   
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Figure 5.3 Internal preference map of the 12 Shiraz wines.   

Variables (axes F1 and F2: 29.36 %)
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Cons Mean = overall consumer mean; C1-C4 = Clusters 1 to 4.  Sensory attributes are described in Figure 5.1.  

Sensory attributes are solid vectors and consumer cluster means are shaded vectors.   

 

5.3.8 Partial least squares (PLS) regression analysis 

 
In order to further determine the drivers of consumer liking of Shiraz wines, PLS 

analysis was undertaken, with the sensory data as the X-variables and the mean 

consumer and experts’ liking scores as the Y-variables.  The sensory data therefore 

became the predictors of the consumer liking scores (Lattey et al. 2010).  This analysis 

was undertaken on the four consumer clusters, the overall consumer mean scores and 

the experts’ mean scores.  It was also performed on the three fine wine segments’ 

scores in an effort to determine whether the consumer sample was as homogenous as 
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the ANOVA of their mean scores suggested.  Figure 5.4 plots the regression 

coefficients for the clusters described above. 
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Figure 5.4 PLS regression coefficients of the 12 wines scored by the overall consumer cohort, the four identified clusters and the 

wine experts (A) and the three fine wine segments (B) (Y variables).  The sensory attributes described by the DA panel 

were the X variables.  
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CON = Connoisseurs; NF = No Frills; ASP = Aspirants.  The sensory attributes are described in Figure 5.2. 
 
 



 

Regression coefficients with absolute values greater than 0.2 are considered the most 

important and those less than 0.1 are not important (Lattey et al. 2010).  The R2 values 

ranged from 0.72 for Cluster 1 to 0.48 for Cluster 4.  The majority of the attributes 

were not particularly important influences on the overall consumer liking with dark 

fruit and vanillin oak aromas being the positive drivers of liking.  The green aroma 

was the biggest negative influence on liking.  On the other hand, the experts’ liking 

was positively influenced by colour intensity, chocolate aromas and the various fruit 

driven attributes on the palate, plus body and length of aftertaste.  The major negative 

influences were tannins and aroma intensity and savoury aroma. 

 

The three most prominent drivers of Cluster 1’s liking were dark fruit on the palate 

and body and length of the wine.  Aroma intensity and savoury aroma were the most 

important negative influences.  Cluster 2’s positive influences were aroma intensity, 

vanillin oak aroma and tannins.  Their negative influences were green aroma and 

colour intensity.  Cluster 3 was positively influenced by aroma intensity and vanillin 

oak aromas and negatively by green aroma and body.  Chocolate aroma, dark fruit on 

the palate and body were the most important positive drivers for Cluster 4 and their 

negative drivers were aroma intensity and savoury aroma.  The majority of these 

results were consistent with the correlations noted in the internal preference maps 

(Figure 5.2).  

 

The three fine wine segments liking scores were also modelled and returned R2 values 

between 0.91 (Connoisseur segment) to 0.8 (No Frills segment).  The Connoisseur 

segment’s positive influences were length, acid and oak on the palate and the 
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important negative drivers were coconut oak aromas, alcohol and tannins.  The 

Aspirant segment had similar positive influences as the Connoisseur segment with the 

inclusion of chocolate aromas and a negative influence being coconut aroma.  The No 

Frills segment had important positive attributes in aroma intensity and vanillin oak 

aroma and negative influences in coconut and green aromas. 

 

5.4 Discussion 

A cohort (n = 179) of consumers of Australian Shiraz who normally reside in a 

number of Australian states undertook a tasting of 12 Australian Shiraz wines at two 

central locations, one in Adelaide and the other in Melbourne.  The aim was to 

examine the liking scores of those 12 wines and link those scores to consumer 

segments. 

 

5.4.1 Was the sample representative of Australian Shiraz wine 
consumers? 

 
The number of consumers in this study was reasonably consistent with those in 

previous studies of this type (Robichaud et al. 2007, Lattey et al.  2010) .  The two 

central location trials were held in Adelaide and Melbourne in the two states that 

produce the majority of Australia’s wine (Wine Australia 2010) so it is reasonable that 

96% of the convenience sample was normally resident in those two states.  One way 

ANOVA of the liking scores from both central locations revealed that the data were 

homogenous (data not shown).  The sample’s wine involvement score of 82.9% might 

be considered high; however, it was significantly lower (p < 0.001) than the cohort of 

wine experts who provided a hedonic score of the wines. It is not unreasonable to 
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assume that these consumers were highly wine involved, as they not only spent time in 

initially completing the survey but also freely gave up their time on a weekend to 

travel to a University campus and undertake the tasting.  It is unlikely that an 

uninvolved wine consumer would display that type of wine related behaviour.  Given 

that this sample’s demographic and other details are similar to those reported 

elsewhere about the Australian wine market (Johnson 2002, Johnson & Bastian 2007, 

Cox 2009), this sample is considered representative of Australian Shiraz wine 

consumers and not a homogeneous collection of wine consumers that might have been 

concluded based on the similarities of their wine liking scores.  Despite the diversity 

of Shiraz wine styles in the market place, our research demonstrated that the market is 

not homogenous and it is likely that each wine will be accepted by at least one 

segment of consumers (Schlich 1995).   

 

5.4.2 Consumers’ hedonic scores and the price relationship 

 
The wines chosen for the tasting ranged in price from AUD$13 to $110. The most 

liked wine by both the consumers and the experts was a reasonably inexpensive wine 

from McLaren Vale and the most expensive wine in the tasting was liked significantly 

less than ten other wines by the consumers.  No identifying or other information were 

provided to the consumers prior to the tasting and in particular, the price of each wine 

was not revealed.  A consumer’s wine experience is certainly subjective (Goldstein et 

al. 2008) and consumer liking of wines is highly heterogeneous (Amerine & Roessler 

1976).  Several studies have shown that information about price may influence 

consumer liking (Goldstein et al. 2008, Plassmann 2008, Almenberg & Dreeber 2010) 

and in particular, informed liking is influenced by this extrinsic cue (Mueller et al. 

2010) and in the absence of any other extrinsic cues, consumers will use price as a 
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defacto indicator of wine quality (Mitchell & Greatorex 1989, Rao & Monroe 1989).  

In the present study, the consumers were making an uninformed liking decision in that 

the price of the wines was not disclosed.  This meant that they were using only the 

intrinsic cues (sensory attributes) in arriving at their decision.  The subsequent result 

where the most expensive wine was significantly less liked than all but one of the 

other wines might provide further evidence to suggest that price does influence 

consumer liking and thus support the findings of those earlier studies. 

 

5.4.3 The drivers of consumer liking of Australian Shiraz 

 
The PLS data indicated that the consumers’ liking of the wines were influenced, in 

both positive and negative ways, by many of the attributes assessed by the DA panel.  

In some cases, certain attributes were a positive influence for some segments of 

consumers and a negative influence for others.  For example, the body of the wine was 

an important positive attribute for consumers in Clusters 1 and 4, yet the same 

attribute was a negative driver of liking for consumers in Clusters 2 and 3.  Body was 

also an important positive driver of the experts’ liking scores.  The chemical data of 

the wines revealed that the wines with the highest phenolic and alcohol levels were 

liked by consumers in Clusters 1 and 4 and disliked by consumers in Clusters 2 and 3 

and adds weight to the findings.   

 

The drivers of the experts’ liking were quite different from the overall consumer 

results and those of the consumers in Clusters 1, 2 and 3.  Cluster 4’s drivers were 

very similar to the experts and was confirmed by the strong positive correlation 

between the two sets of liking scores (r = 0.86, p<0.001).  These two quite disparate 

cohorts had positive influences of liking in the body and length of the wine, colour 
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intensity, chocolate aroma and dark fruit palate attributes.  Negative influences 

included tannins, aroma intensity and savoury aroma.  The structural elements of the 

wine, such as mouthfeel and taste characteristics, played an important role, both 

positive and negative, in driving the liking scores of these cohorts and indicated that 

winemakers need to pay careful attention in balancing these attributes in their wines.  

If one or more of these attributes are out of balance, for example, too much or too little 

tannin structure, it is liable to have a marked impact on the subsequent liking of the 

wine.  Given that many wine experts also act as wine judges and that previous studies 

have shown a very strong positive correlation between wine experts’ liking scores and 

quality assessments, decreased liking of a wine is also likely to result in a decreased 

quality assessment of that wine (Bastian et al. 2010, refer Chapter 4).  These results 

are consistent with the findings of Lattey and her co-workers (2010).  They concluded 

that the richer flavoured wines (described as those wines higher in fruit and oak, 

amongst other attributes) in their study were more favoured by their wine experts, 

which is a conclusion that can be drawn from this study’s data.  Their experts also 

displayed a very different set of attributes that influenced their wine liking than their 

consumers (Lattey et al. 2010). 

 

In respect to the consumers in this study, there were a number of attributes that 

consistently negatively impacted on their liking.  In particular, green and savoury 

aromas were two attributes that the consumers apparently did not like in the 12 wines 

tasted.  The savoury aroma attribute was a combination of descriptors such as meaty, 

gamey and barnyard, some of which might be associated with the presence of 

Brettanomyces characters.  The least liked wine by both the consumers and experts 

returned significantly higher 4-EG/4-EP levels than all other wines.  This accords with 
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the work of Lattey et al. (2010) who found that attributes associated with the presence 

of Brettanomyces were important negative influences on the liking scores within some 

of their identified consumer segments and with the findings of Mueller et al. (2010) 

who identified a similar conclusion with band aid aromas and their consumers’ liking 

scores.  Positive influences on consumer liking, apart from the structural elements 

discussed above, include many of the attributes for which Australian Shiraz is best 

known; intensity of aroma and flavour, dark fruit on both the nose and palate and oak 

derived characters like vanillin and chocolate.  These accord well with Muller et al.’s 

(2010) findings, who found that fresh and dark fruit and oak characters were well 

liked by their consumers.. 

 

The aroma intensity attribute polarised most of the wine consumers and experts, some 

of whom (Clusters 2 and 3) found it an important positive influence on liking and 

others (Clusters 1,4 and the experts) had it as an important negative attribute.  A closer 

examination of the data revealed that for those who found it a positive influence, other 

aroma attributes were also important.  These included dark fruit, vanillin oak and to a 

lesser extent, chocolate.  These generally pleasant aromas contributed to the overall 

positive aroma intensity that drove their liking ratings.  On the other hand, it would 

appear that the savoury aroma and to a lesser extent the green aroma, contributed to 

what was perceived by many of the consumers and the wine experts as an unpleasant 

aroma intensity and thus contributed in a negative manner to their liking. 
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5.4.4 The drivers of liking of Australian Shiraz of the Connoisseur 
and No Frills' consumer segments 

 
Of the consumers in the Connoisseur segment, 79% named their favourite Shiraz as 

one that met the criterion for a fine wine set out in Chapter 3 (data not shown).  We 

are therefore confident that these consumers were a true representation of the segment.  

As would be expected with a strong correlation between the Connoisseurs’ segment 

and the experts’ liking scores, there were similarities in their drivers of liking.  

Specifically, the structural components of the wines had both a positive and negative 

influence on the Connoisseurs’ liking.  The body and length of the wine were positive 

influences and overt tannin and alcohol warmth were negative influences.  Other 

positive influences on liking included dark fruit and chocolate aroma, fruit sweetness 

and oak on the palate, flavour intensity and good acid balance.  The major negative 

driver was coconut aroma.  It seems that this segment of consumers like many of the 

attributes that are synonymous with Australian Shiraz, including fruit sweetness and 

an oak component that manifests as a chocolate rather than a coconut character.  It 

would also seem that the negative influences reflect some of the criticisms of the style 

in that the wines may be overly tannic and high in alcohol (Savage 2010).  On the 

other hand, the No Frills segments’ main positive influence was aroma intensity, 

gained primarily from oak derived vanillin and chocolate characters and dark fruit.  

Their primary negative influences were coconut and green aroma and colour intensity.  

As a major point of difference with the Connoisseur segment, the structural 

components of the wine did not play as important a role in driving this segment’s 

liking, indicating that the No Frills segment is more likely to tolerate the higher 

alcohol and tannic wines. 
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A further dimension is added to this analysis when the behavioural data of these 

segments is examined.  The Connoisseurs' preferred wine purchase channel was 

independent wine retailers.  These retailers carry a greater assortment of non 

commercial, more expensive and generally rarer brands as a point of differentiation 

from their chain counterparts (AWBC 2010) and these are the types of wines that 

might often be sought after by knowledgeable and fine wine consumers.  Some of 

these wines may be Shiraz wines that are being made in a style that is not reminiscent 

of the perceived typical Australian Shiraz that is a fruit and oak driven style (Iland et 

al. 2009, Czerwinski 2010).  These alternative wines might be from cooler climates, 

aged in French oak rather than American oak and have relatively lower alcohol levels.  

This style of Shiraz would closely align with the positive influences of liking of the 

Connoisseur segment of consumers.  This segment buys more wine and spends more 

money on wine per month and at higher price points than other fine wine segments.  

These higher price points are likely to lead to higher margins for both wine producers 

and retailers.  The Connoisseurs and independent retailers are a good fit.  Conversely, 

the No Frills’ consumers’ wine liking is driven by those sensory attributes that are 

more readily identified with the more commercial styles of Australian Shiraz and these 

styles are found in greater assortment in the supermarket owned and chain retailers.  It 

therefore comes as no surprise that this segment’s preferred wine purchase channel 

was the chain retailers. 

 

The preceding discussion has highlighted that at an aggregated data level, there was 

little to distinguish one consumer’s liking of Shiraz wine, from another.  However, at 

the disaggregated level, the differences in liking became much clearer and in 



 200 

particular, the drivers of liking for the Connoisseur segment were shown to be quite 

different from other consumer segments, but similar to the drivers of the expert cohort.  

Our hypothesis that the Connoisseur segment had different liking of Shiraz wines 

relative to other consumers would therefore seem correct.   

 

On a cautious note, however, the fact remains that even though a consumer might like 

a wine and that the drivers of that consumer’s liking are understood by the wine 

producer, it does not necessarily follow that the wine will be purchased.  Other 

extrinsic cues and components of the marketing mix will impact on that final decision 

(Lesschaeve et al. 2001, Almenberg & Dreber 2010, Mueller et al. 2010). 

 

5.4.5 Implications for the Australian wine industry 

 
It is clear that the Connoisseur segment is an important one in the Australian domestic 

wine market and a key outcome for the industry would be to move more consumers 

into this segment.  However, the successful strategies to achieve that outcome are not 

readily apparent.  Let us assume that many of the consumers in the Aspirant segment 

may (given their name), like to move into the Connoisseur segment.  How might this 

be achieved?   Their preferred purchase channels are chain retailers.  It might therefore 

be possible to influence the merchandise mix of these retailers and include a greater 

variety of the more complex Shiraz wines preferred by the Connoisseur segment.  

These wines would need to be available for tasting so that the Aspirants can compare 

and contrast the differing styles.  As aspirational wine consumers, it is likely that they 

would seek out wine education opportunities and it might be through this avenue that 

they are introduced to different styles of Shiraz, with the differing structural properties 

explained in a non threatening environment.  The female Aspirants also present an 
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opportunity, through their frequenting of the HORECA sector.  It might be a strategy 

to influence these consumers by placing more of these more elegant and complex 

Shiraz wines in the on premise sector and perhaps through sales of that style by the 

glass,  However, there are no guarantees that any strategy will succeed (Hollebeek et 

al. 2007), as it may merely be a purely economic consideration that dictates the 

amount of money spent on a bottle of wine.  The strategies that influence a consumer’s 

move from one segment to another are certainly worthy of further study.     

 

5.4.6 The relationship between consumers’ and experts’ wine 
liking scores. 

 
Experts have long played a role in the sensory analysis of food and beverages and 

were often the arbiters of quality but whether experts’ opinions matched those of 

consumers was considered contentious (Moskowitz 1996).  More recently, this 

discussion has been centred on wine and more specifically, the relationship between 

experts’ and consumers’ liking or preference scores.  The amount of research 

conducted on this aspect is limited (Bastian et al. 2010), however some researchers 

reported small or minor correlations between the two scores (Lattey et al. 2004, 

Lesschaeve 2007, Lattey et al. 2010).  On the other hand, Bastian et al. (2010) 

concluded that their strong positive correlation (r= 0.87) between their experts’ and 

consumers’ liking scores may have been the first such relationship reported in the 

literature.  This current study adds to this debate. 

 

The reported r value between these experts and the overall consumer cohort in this 

study, of 0.71 was also a large positive correlation, but was not of the same magnitude 

reported by Bastian et al. (2010).  However, as our consumer sample was segmented 
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by levels of wine knowledge and fine wine consumer behaviours, a closer examination 

of this relationship is warranted.  In relation to the fine wine consumers, Table 5.7 

shows that as the level of fine wine consumer behaviour increases, so does the 

corresponding r value between that and the wine experts.  This value moves from non 

significant, medium strength at the No Frills segment to a significant large positive 

value of 0.84 at the Connoisseur segment.  A similar pattern was detected with the 

three wine knowledge segments. 

 

There are two conclusions that might be drawn from these results.  The first is that as 

consumers’ wine knowledge increases and with increasing fine wine consumer 

behavioural tendencies, the closer to a wine expert the consumer might be considered.  

Schiefer and Fischer (2008) stated that, in part, consumers with greater wine 

knowledge and experience (length of time drinking wine), particularly those with 

experience between 4.5 and 24.5 years, were more closely aligned to wine experts and 

our results would accord with their views.  Our results also provide support for 

Meillon et al. (2010) who found that their experienced wine consumers exhibited 

similar preferences to the wine professionals employed in their study. 

 

The second conclusion is that wine experts’ liking scores may be used to predict those 

of some consumers.  As any consumer market is not homogenous, it would be unwise 

to make a global statement that experts can be used to predict all consumers’ 

preferences for a particular wine style or category.  However, our results indicate that 

wine expert’s scores might be used to predict some consumer liking.  In particular, the 

more knowledgeable and the more fine wine behavioural traits exhibited by the 

consumers, the closer their liking will match those of wine experts.  However, we 
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acknowledge that these views are not universally shared (Lattey et al. 2004, 2010, 

Lesschaeve 2007, Goldstein et al. 2008) and further work on this issue may be 

warranted. 

 

5.5 Study limitations 

Although the number of consumers in this study was appropriate, it might be argued 

that the numbers who were based in South Australia was sufficient to bias the data. 

However, a one way ANOVA of the liking scores of both the Victorian and South 

Australian respondents only revealed one wine that was significantly more liked by 

one state over the other (data not shown).  Notwithstanding that result, for 

completeness, it would be valuable to repeat the exercise with additional consumers 

from at least the Sydney market and if at all possible, from Brisbane and Perth.  That 

would provide a truly representative sample of the Australian wine market.  In 

addition, the wines that were used in the study, although demonstrating wide sensory 

differences, were mainly donated by producers who felt that the wines displayed 

characters typical of their respective regions.  We had no access to sales or other data 

that may have provided guidance on the choice of wines to use in the study and 

therefore we had no short listing procedure in place for our wines.  Any future study 

might consider this aspect and procure a number of wines from various regions that 

might then be bench tested to arrive at the final set of wines.  

  

5.6 Conclusion 

A number of consumers of Australian Shiraz tasted twelve Australian Shiraz wines 

and rated each wine on how much they were liked.  These results were compared to 
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those of a cohort of wine experts and a strong positive correlation was found.  We 

concluded that, contrary to the findings of earlier research, expert wine preferences 

could be used to predict the liking of some segments of wine consumers.  In particular, 

those consumers with high wine knowledge and who scored highly on the FWI (who 

we called Connoisseurs) were shown to mimic the preferences of those experts.  As 

wine consumers are not homogenous, it would be dangerous to state equivocally that 

all consumer wine preferences may be predicted by wine experts. 

 

The study also examined the differences in wine liking amongst the consumer sample 

and found that at the aggregate level, there were very few noted.  However, when the 

data were examined in more detail, it was shown that clusters of consumers based on 

their wine preferences emerged and that very different wine attributes influenced the 

liking of those different clusters.  Based on their FWI scores, three segments of 

consumers were identified and their wine behaviours and drivers of Shiraz wine liking 

examined.  The Connoisseur segment spent substantially more money on wine than 

their counterparts and also bought and consumed more wine, thus indicating their 

relative importance to the industry.  The sensory attributes influencing consumers’ 

liking of Shiraz wines were identified and it was shown that as their fine wine 

behaviour increased, consumers’ liking drivers closely aligned with those of the wine 

experts.  In particular, the sensory attributes that produced more elegant and complex 

wines were seen as positive influences on the liking of Australian Shiraz. 
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Chapter 6 Conclusion 

The genesis of this research was the introduction by Wine Australia in 2007 of a four 

tiered brand segmentation strategy for the Australian wine industry and in particular, 

the segment entitled “Regional Heroes” that produce high quality, fine wines that 

display regional characteristics.  Inherent in the four tier strategy was a need for 

consumers to trade up to higher quality wine.  The downturn in Australia’s global 

wine markets that was evident in the last years of the first decade of the 21st century, 

the perception that the domestic market had been effectively ignored during the 

successful years and that there were consumers who had traded up to higher quality 

wine, led to the following three part research question: 

 

1. Who are the fine wine consumers in the Australian domestic wine 

market?; 

2. How do their wine purchase and consumption behaviours differ from 

other wine consumers?; and  

3. What are the sensory attributes that drive their liking of Australian 

Shiraz? 

 

A three stage research project was pursued in order to answer that question.  The first 

stage of the project developed a novel means of segmenting the Australian domestic 

wine market by identifying those consumers who displayed fine wine consumer 

behaviour.  The sensory attributes that differentiated Australian Shiraz wines sourced 

from a number Australian Shiraz producing regions were examined in the second 

stage of the project.  Finally, the data from the first two stages were married in a 
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consumer study to identify those sensory attributes that drove the liking (and disliking) 

of Australian Shiraz by a number of identified segments in the market.  

 

This conclusion revisits the hypotheses related to each stage of the project and briefly 

examines each in turn, highlights academic or managerial implications, any research 

limitations and potential areas for further research that arise from each stage of the 

project. 

 

6.1 Stage 1: Identification of Australian fine wine consumers 
 and comparisons of their wine related behaviour with 
 other segments in the domestic wine market. 

 

H1: The Fine Wine Instrument (FWI) is a suitable base to segment the Australian 

domestic wine market.   

 

The FWI consisted of three scales which were labeled Connoisseur, Knowledge and 

Provenance, respectively.  The three scales were internally reliable and confirmatory 

factor analysis suggested unidimensionality for each, so these formed the basis of a 

cluster analysis to segment the respondents.  This cluster analysis suggested a three 

segment solution: one segment that scored highly on all three scales; one that scored at 

about the mid point of each scale; and one that scored quite low on all three.  

Discriminant analysis suggested that 95% of the respondents were correctly classified, 

so that solution was accepted.  The three segments were denoted Connoisseur; 

Aspirants; and No Frills wine consumers respectively. 
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Given that both EFA and CFA returned suitable data in relation to the three scales that 

formed the FWI and that cluster analysis provided a robust three segment formation, 

H1 is confirmed.   

 

H2: Wine consumers identified as belonging to the Connoisseurs segment will have 

significantly higher scores on all three components of the FWI than consumers 

in other segments. 

 

The segment labeled "Connoisseurs" had significantly higher mean scores than the 

other two segments on all three components of the FWI, that is the Connoisseur, 

Provenance and Knowledge variables (Table 3.6).  H2 is therefore confirmed. 

 

H3: Wine consumers identified as belonging to the Connoisseurs segment have 

significantly higher wine knowledge and wine involvement scores compared to 

consumers in other segments. 

 

The Connoisseur segment had significantly higher objective wine knowledge, 

subjective wine knowledge and wine involvement scores (72.4%, 76.3% and 89.1% 

respectively) than the other two segments (Table 3.8), thereby confirming H3. 

 

H4: The segment of consumers identified as Connoisseurs will display different 

wine purchase and consumption behaviour compared to consumers in other 

segments.  In particular, they will: 

 (a) spend significantly more money on wine: and  



 209 

 (b) consume significantly more wine than the consumers in the other identified 

segments.   

   

The Connoisseur segment spent an average of $306.89 on purchasing an average 12.8 

bottles of wine per month, both figures being significantly higher than the other two 

segments.   That segment also contributed 65% of the overall spend on and consumed 

significantly more wine (self reported) than the other two segments (table 3.8).  H4 is 

confirmed. 

 

Academic and Managerial implications of this stage of the project. 

The findings from this stage of the project have both academic and managerial 

implications.  From an academic point of view, the FWI contributes to the body of 

knowledge about wine market segmentation, by providing an alternative segmentation 

base to the more commonly used wine knowledge and wine involvement bases.  The 

FWI is a novel segmentation base and has the potential to supply more sophisticated 

analysis with richer consumer profiling and greater understanding of consumers' 

underlying motivations than either wine knowledge or wine involvement, bases that 

have been previously used in wine market segmentation studies (see, for example, 

Lockshin et al. 1997, Hughson & Boakes 2002, Johnson & Bruwer 2003, Lockshin et 

al. 2006, Johnson & Bastian 2007, Hollebeek et al. 2007).  Also from an academic 

point of view, this stage reinforced information about the basic structure of the 

Australian domestic wine market.  Three segments in the market appear to be 

relatively stable and have consistently appeared in various studies of the market since 

the mid 1980s.  These segments might be termed: basic wine drinkers; knowledgeable 

wine drinkers; and conservative or traditional wine drinkers, or No Frills, 
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Connoisseurs and Aspirants as denoted here.  Segments similar to these were 

identified in the studies of McKinna (1986), Spawton (1991 a, b), Hall and Winchester 

(1999), Bruwer et al. (2002), Johnson and Bruwer (2003), Bruwer and Li (2007) and 

Johnson and Bastian (2007) and their continuing existence confirmed by the current 

study.  All these previous studies reported either four or five segments in the 

Australian market, including those three stable segments.  The format and structure of 

any other potential segments within the market might be related to the segmentation 

base and type of sample employed in the study.  Additionally, the number of any 

remaining segments might also be related to these two factors.   

 

Similarly, this novel base may provide detailed information to any manager who 

implements such a study and the insights that they might gain could provide them with 

a competitive advantage in the marketplace.  For example, the Connoisseurs' segment 

was not the stereotypical view of a wine connoisseur (Miletic 2008), although some 

individuals within this segment might share some of those behavioural traits.  About a 

third of the consumers in this segment were aged under 35, which might be considered 

a departure from the accepted view of a wine connoisseur.  These consumers were 

willing to take a risk when purchasing wine and had the disposable income to spend a 

relatively large sum of money per month on wine.  It was demonstrated that this 

segment was of particular importance to the Australian wine industry, through their 

customer lifetime value (Kotler et al. 2010).  They are a segment in which the industry 

might reap increased return on its investment through targeted marketing 

communications and the provision of unique or alternative wine styles that might 

appeal to their risk taking nature.   It would also be a folly if the industry ignored other 

consumer segments, as those segments displayed behaviours that would benefit the 
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industry.  As an example, the importance of younger, female wine consumers to the on 

- trade was demonstrated. 

 

Potential research topics. 

A number of potential research topics arose from this stage of the project.  The use of 

the novel FWI as a segmentation base should be replicated.  In the current study, a 

reliable and validated three segment structure was found.  However, replication of the 

study might confirm the existence of other segments in the market (as seen in the 

previous studies of the Australian wine market mentioned above) and may verify the 

assertion of the fundamental structure of the Australian market. Replication would 

also provide further updated market intelligence.  It would also be of interest to 

examine whether the FWI had any cross cultural validity or whether it is only relevant 

for Australian consumers. 

 

The way that wine consumers move from one segment to another might be an area of 

future research, but the logistics and experimental design of such a study would have 

to be well thought through, as a longitudinal study of many wine consumers might 

need to be employed. 

 

Originally there was a fourth component to the FWI - one that hypothesised that the 

wine consumption occasion might impact on the fine wine behaviour.  This 

component was excluded from the analysis as EFA revealed that the proposed scale to 

measure that behaviour was not unidimensional and also the Cronbach Alpha was 

below the accepted threshold of 0.7.  Further investigation might provide an 
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unidimensional scale that measures this construct and that may then strengthen the 

FWI further. 

 

Limitations revealed in this stage of the project include: 

Ideally, a market research firm would have been used to recruit all respondents, to 

ensure a stratified sample.  However, in practice approximately half of the sample was 

recruited in that manner and the remainder were recruited through the use of social 

media.  This method may have increased the number of more wine involved 

respondents, as they might be more inclined to complete a survey about a topic of their 

interest.  The data from the two separate forms of recruitment were compared and no 

significant differences were noted in socio - demographic variables and therefore the 

data were combined. 

 

6.2 Stage 2: Multidimensional scaling (MDS), cluster 
and  descriptive analyses provide preliminary insights 
into  Australian Shiraz wine regional characteristics. 
 

H5: Australian shiraz wines originating from the same delimited wine producing 

region will share similar sensory characteristics. 

 

Table 4.3 and Figure 4.2 detail the results of the sorting tasks undertaken by the cohort 

of wine experts.  If two or more wines from the same region were sorted together, this 

was considered prima facie evidence that the experts perceived some similarities 

between those wines.  52% of the wines in the study were sorted with wines from the 

same region.  The DA results described in Table 4.3 and Figure 4.6 provide a similar 

picture to that of the wine experts.  59% of the wines were grouped with wines from 
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the same region in that exercise. Whilst not a truly convincing result, there is enough 

evidence to suggest that H5 was partially confirmed.  

 

Academic and managerial implications. 

This was the first time that any study was attempted to try and identify the sensory 

attributes that differentiated Shiraz wines produced from different Australian Shiraz 

producing regions.  The popular wine press has long countenanced the existence of 

such differences, however, none had been identified in a structured manner.  However, 

the data collected did not allow the identification of the sensory attributes that might 

be truly regionally specific.  The smaller Shiraz producing regions with more 

homogenous climatic and geographic conditions, such as Coonawarra, were more 

likely to have all their respective wines grouped together.  The larger, more diverse 

regions had results that were more problematic.   

 

These results should not detract from the academic merit of this stage of the project.  

The body of knowledge about Australian Shiraz has been improved and the 

suggestions for future research (see below) in relation to specific wine regions, if 

undertaken, will strengthen any knowledge about wines (the technique is suitable for 

any wine variety or wine style) from that region and provide valuable intelligence to 

their marketing communications program. 

 

Research limitations and suggestions for future research. 

On reflection, this stage of the research project was ambitious and that ambition was 

perhaps reflected in the results.  The sample size of three wines from each region was 

perhaps too small, however, that was balanced with the required workloads of both the 
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cohort of wine experts and the DA panel.  Both may have experienced sensory 

overload if the number of wines were increased.   

 

To undertake a true regional comparison of any wine varietal using the techniques 

described in this stage of the project would require a great number of wines from each 

region and may require extended resources.  This might be offset by examining the 

wines from a small number of regions, or more likely, from a single region to identify 

whether any sub regional differences are evident.  The suggestion in Chapter 4 to 

facilitate such an exercise is relevant here: "for the true characteristics of the sub 

regions to show through in the wines, one would need to undertake a rigorously 

controlled trial holding variables such as vintage, clone, harvesting and processing 

constant and possibly incorporate vineyard specific measures and climatic data". 

 

One such project, known as the "Barossa Grounds", was initiated in the Barossa 

Valley in early 2010 and the candidate was involved in the experimental design and 

data analysis.  That project has the support of the local wine growers' association and 

many of the region's producers donated Shiraz wines for assessment.  The 2011 and 

2012 tastings saw over 65 individual wines assessed.  The very preliminary results 

indicate that some sub regional differences might be identified.  The McLaren Vale 

Grape, Wine and Tourism Association has initiated a similar project which they 

named "Scare Earth" (http://www.mclarenvale.info/scarceearth). 
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6.3 Stage 3: The sensory drivers of Australian consumers’ 
 liking of Australian Shiraz 

 
At the aggregated consumer level, there was very little that separated the liking scores 

for each of the twelve wines tasted, indicating that there was little product 

differentiation shown by the consumers and hence there might be a place in the market 

for each of these wines (Schlich 1995, Stone & Sidel 2009).  However, at the 

disaggregated level, noticeable differences in the sensory attributes that drove the 

liking were displayed.  These differences are discussed in the next two hypotheses. 

 
 
H6: The preferences for Australian Shiraz wines of hedonic segments are 

determined by different sensory attributes.   

 

Four hedonic clusters of consumers were identified in the data and each of these 

clusters had different sensory attributes drive their liking of Australian Shiraz (Figures 

5.1, 5.4A and the discussion of Chapter 5).  For example, the body of the wine was an 

important positive attribute for consumers in Clusters 1 and 4, yet the same attribute 

was a negative driver of liking for consumers in Clusters 2 and 3.  For the sake of 

brevity, further examples of the differences are not provided.  H6 is confirmed. 
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H7: The sensory attributes that drive the identified Connoisseur FWI consumer 

segment's liking of Australian Shiraz are of a more complex nature than those 

of the other FWI segments. 

 

Major differences were evident in the sensory attributes that drove the liking of the 

three fine wine segments.  In particular, the Connoisseur segment preferred attributes 

such as  wine body and length, flavour intensity and good acid balance, all of which 

contribute to complexity in wines, whereas the No Frills segment were more attracted 

to  higher alcohol and oaked wines that might be described as commercial wines 

(Figure 5.4B and the discussion section of Chapter 5) .  The data indicated that H7 was 

confirmed. 

 

H8: Wine experts can be used to predict the acceptance of wines of more wine 

knowledgeable consumers. 

 

This hypothesis that the hedonic scores of wine experts can be used to predict the 

preferences of more knowledgeable consumers might be considered controversial in 

some circles.  The results demonstrated (Table 5.7) that for the Connoisseur segment, 

not only their hedonic scores, but also wine knowledge and wine involvement scores, 

were strongly, positively correlated with the respective scores of the wine experts.  H8 

is therefore confirmed.  However, because the wine market is not homogeneous, the 

experts' scores could (and should) not be used to predict the preferences of the wider 

market or all segments. 
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Academic and managerial implications 

This stage of the project expanded on the previous work of Lattey et al. (2010) in a 

number of ways.  It found that this study's experts’ and consumers’ acceptability 

scores were strongly, positively correlated and in particular, found that the correlation 

became stronger as the three fine wine segments were progressed.  Several arguments 

were put forward as to why this might be the case and this was a very different result 

from that previously reported by Lattey and her co - workers (2010).  The current 

study was more targeted in its approach to its consumers, by identifying the consumer 

segments prior to examining their acceptance of the wines on offer.  The respondents 

for this study were drawn mainly from South Australia and Victoria and voluntarily 

gave up their time to attend the tasting, as opposed to Lattey et al.’s (2010) 

respondents who were all drawn from the Sydney metropolitan area and were paid to 

attend.  There may well be differences in acceptability for consumers living in 

different states, however, to our knowledge, this has not been studied.  Although both 

studies examined clusters of consumers with similar hedonic scores, the present study 

went a step further and looked at the drivers of liking of the three fine wine consumer 

based segments.  This was the first time such an exercise was undertaken and provided 

invaluable information on the likes and dislikes of, in particular, those consumers who 

scored highly on the FWI (denoted Connoisseurs).  As mentioned above, the 

confirmation of H8 might be considered controversial in some academic circles. 

 

Chapter 5 also highlighted some managerial outcomes of this research.  In particular, 

strategies centred on the importance of the HORECA purchase channel that might be 

employed to move Aspirants to the Connoisseur segment were discussed. 
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Limitations and future research 

The central location trials (CLTs) were undertaken in Adelaide and Melbourne.  For 

completeness, in the future similar CLTs might be undertaken in Sydney, Brisbane, 

Perth, Hobart and Darwin, to arrive at a truly representative national picture.  In 

addition, the fact that a CLT was chosen for the consumer study may provide an 

avenue for future research.  If an alternative setting were chosen, for example a 

situational one where consumers rated their acceptability of the wines in a familiar 

environment, different results may have been achieved.  Running two such studies in 

parallel might then provide some fascinating insights. 

 

As alluded to above, the methodological differences may have played a part in the 

respective results.  Further research might be conducted to examine whether there are 

any differences in acceptability between wine consumers resident in different parts of 

Australia.  In particular, research that examines whether parochial familiarity of 

products might underlie the consumer acceptability between States might be very 

valuable. 

 
This chapter revisited the research problem and how it was answered and examined 

the project hypotheses and showed that the majority of these were confirmed.  The 

current knowledge base on the research topic has been extended as a result of this 

project.  As with any research study, not everything went according to plan and the 

experience indicated ways that the research might have been improved.  However, the 

results of the research are valuable to both academia and the wine industry and 

provide techniques that might be applied in real world situations.    
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Appendix 1 Details of the FWI 
 

The statements that comprise the three variables of the Fine Wine Instrument are 

detailed below.  Respondents were required to indicate their level of agreement to 

each statement on a 9 point categorical scale, where 1 = they strongly disagreed with the 

statement; 5 meant that they neither agreed nor disagreed; and 9 meant that they strongly 

agreed with the statement.  The words in parentheses represent the coding of the various 

statements in SPSS and allow interpretation of the data in the following Appendices. 

 

Connoisseur Variable 

I can generally recall the memorable wines that I drink (Recallwines). 

I keep a record of the wines that I buy (recordkeeping). 

I prefer shopping for and buying wine from specialty outlets (shopspecialtywinestores). 

I have a special wine storage space (either at home or elsewhere) that allows me to age my 

wines and maintain a wine collection (storagespace). 

I usually buy at least a half dozen bottles (mixed or same) each time I buy wine (sixbottlebuy). 

I always check my wine for cork or other taints (checkfortaints). 

I prefer to drink older wines than younger wines (olderatherthanyoungerwines). 

 

Provenance Variable 

I am choosy when it comes to selecting wines from particular vintages (Choosyvintages). 

I often look for rare or scarce wines (rarescarcewines). 

When drinking wine, it is important for me to know in which country the wine was made 

(provenanceimportant). 

For me, the grape variety from which the wine is made is an important consideration 

(varietyimportant). 
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I prefer wines from certain geographical regions (winefromcertainregions). 

In my wine collection, it is important to have wines from countries other than Australia 

(lotsacountries). 

 

Knowledge Variable 

I regularly attend special wine tastings or wine club meetings (Attendtastings). 

I regularly read wine magazines and wine reviews in newspapers (Readwinemags). 

I take more notice of wine related articles in the press and TV than I did two years ago 

(morenoticewine). 

Being knowledgeable about wine gives me a great deal of satisfaction 

(knowledgeableimportant). 

I would like to learn more about wine styles and their countries of origin (liketolearnmore). 
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Appendix 2 Exploratory Factor Analysis data of the 

FWI. 
 
The following data are the outputs from SPSS following Exploratory Factor Analysis 

of each of the three variables of the Fine Wine Instrument. 

Connoisseur Variable 

 

Reliability Statistics 

Cronbach's Alpha N of Items 

.817 7 

 
 

Item-Total Statistics 

 

Scale 

Mean if 

Item 

Deleted 

Scale 

Variance 

if Item 

Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if 

Item 

Deleted 

Recallwines 29.86 123.723 .582 .789 

recordkeeping 32.30 122.286 .519 .799 

shopspecialtywinestores 30.99 125.553 .519 .799 

storagespace 30.77 105.886 .698 .765 

sixbottlebuy 30.89 120.307 .450 .815 

checkforfaults 29.88 112.563 .678 .770 

olderatherthanyoungerwine

s 

30.33 132.558 .482 .805 
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KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .854 

Approx. Chi-Square 2140.158 

df 21 

Bartlett's Test of Sphericity 

Sig. .000 

 

 
 

Total Variance Explained 

Initial Eigenvalues 

Extraction Sums of Squared 

Loadings 

Factor Total 

% of 

Variance 

Cumulative 

% Total 

% of 

Variance 

Cumulative 

% 

1 3.394 48.484 48.484 2.838 40.538 40.538 

2 .891 12.725 61.208    

3 .758 10.831 72.039    

4 .643 9.184 81.223    

5 .504 7.194 88.418    

6 .443 6.334 94.752    

7 .367 5.248 100.000    

Extraction Method: Maximum Likelihood. 
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Factor Matrix
a
 

Factor 
 

1 

Recallwines .663 

recordkeeping .562 

shopspecialtywinestores .587 

storagespace .772 

sixbottlebuy .510 

checkforfaults .772 

olderatherthanyoungerwines .534 

Extraction Method: Maximum Likelihood. 

a. 1 factors extracted. 4 iterations required. 
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Provenance Variable 

 

Reliability Statistics 

Cronbach's Alpha N of Items 

.843 6 

 
 

Item-Total Statistics 

 

Scale Mean 

if Item 

Deleted 

Scale 

Variance if 

Item Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if 

Item Deleted 

Choosyvintages 26.98 83.365 .653 .812 

rarescarcewines 28.33 82.827 .568 .828 

provenanceimportant 25.95 81.022 .650 .811 

varietyimportant 25.58 81.031 .681 .805 

winefromcertainregi

ons 

26.03 80.871 .694 .803 

lotsacountries 27.48 84.770 .503 .842 

 
 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .821 

Approx. Chi-Square 2605.432 

df 15 

Bartlett's Test of Sphericity 

Sig. .000 
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Total Variance Explained 

Initial Eigenvalues 

Extraction Sums of Squared 

Loadings 

Facto

r Total 

% of 

Variance 

Cumulative 

% Total 

% of 

Variance 

Cumulative 

% 

1 3.404 56.739 56.739 2.891 48.191 48.191 

2 .935 15.577 72.316    

3 .643 10.712 83.028    

4 .408 6.797 89.825    

5 .345 5.743 95.568    

6 .266 4.432 100.000    

Extraction Method: Maximum Likelihood. 

 
 
 
 

Factor Matrix
a 

Factor 
 

1 

Choosyvintages .648 

rarescarcewines .534 

provenanceimportant .751 

varietyimportant .819 

winefromcertainregions .840 

lotsacountries .496 

Extraction Method: Maximum Likelihood. 

a. 1 factors extracted. 4 iterations required. 

 

 

 

 

 

 

 

 

 



 272 

Knowledge Variable 

 

Reliability Statistics 

Cronbach's Alpha N of Items 

.846 5 

 
 
 
 

Item-Total Statistics 

 

Scale Mean 

if Item 

Deleted 

Scale 

Variance if 

Item Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if 

Item Deleted 

Attendtastings 20.50 64.851 .613 .826 

Readwinemags 19.74 59.877 .703 .801 

morenoticewine 19.56 65.999 .579 .835 

knowledgeableimport

ant 

18.86 63.683 .731 .796 

liketolearnmore 18.13 64.317 .654 .815 

 
 
 
 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling 

Adequacy. 

.832 

Approx. Chi-Square 2063.049 

df 10 

Bartlett's Test of 

Sphericity 

Sig. .000 
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Total Variance Explained 

Initial Eigenvalues 

Extraction Sums of Squared 

Loadings 

Fact

or Total 

% of 

Variance 

Cumulativ

e % Total 

% of 

Variance 

Cumulativ

e % 

1 3.114 62.280 62.280 2.661 53.218 53.218 

2 .662 13.242 75.522    

3 .528 10.552 86.074    

4 .382 7.638 93.712    

5 .314 6.288 100.000    

Extraction Method: Maximum Likelihood. 

 

 
 

Factor Matrix
a 

Factor 
 

1 

Attendtastings .678 

Readwinemags .770 

morenoticewine .629 

knowledgeableimportant .824 

liketolearnmore .731 

Extraction Method: Maximum Likelihood. 

a. 1 factors extracted. 4 iterations required. 
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Appendix 3 - CFA Data for the three FWI variables 

CFA Data -Connoisseur Variable 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 19 19.848 9 .019 2.205 

Saturated model 28 .000 0   

Independence model 7 2146.850 21 .000 102.231 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .097 .994 .982 .320 

Saturated model .000 1.000   

Independence model 2.437 .504 .339 .378 

Baseline Comparisons 

Model 
NFI 

Delta1 
RFI 

rho1 
IFI 

Delta2 
TLI 

rho2 
CFI 

Default model .991 .978 .995 .988 .995 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .429 .425 .426 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

NCP 

Model NCP LO 90 HI 90 

Default model 10.848 1.626 27.766 

Saturated model .000 .000 .000 

Independence model 2125.850 1977.412 2281.623 
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FMIN 

Model FMIN F0 LO 90 HI 90 

Default model .020 .011 .002 .027 

Saturated model .000 .000 .000 .000 

Independence model 2.113 2.092 1.946 2.246 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .034 .013 .055 .885 

Independence model .316 .304 .327 .000 

AIC 

Model AIC BCC BIC CAIC 

Default model 57.848 58.149 151.415 170.415 

Saturated model 56.000 56.444 193.889 221.889 

Independence model 2160.850 2160.961 2195.322 2202.322 

ECVI 

Model ECVI LO 90 HI 90 MECVI 

Default model .057 .048 .074 .057 

Saturated model .055 .055 .055 .056 

Independence model 2.127 1.981 2.280 2.127 

HOELTER 

Model 
HOELTER 

.05 
HOELTER 

.01 

Default model 867 1110 

Independence model 16 19 
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CFA Data - Knowledge Variable 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 12 2.170 3 .538 .723 

Saturated model 15 .000 0   

Independence model 5 2068.138 10 .000 206.814 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .040 .999 .996 .200 

Saturated model .000 1.000   

Independence model 2.676 .469 .204 .313 

Baseline Comparisons 

Model 
NFI 

Delta1 
RFI 

rho1 
IFI 

Delta2 
TLI 

rho2 
CFI 

Default model .999 .997 1.000 1.001 1.000 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .300 .300 .300 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

NCP 

Model NCP LO 90 HI 90 

Default model .000 .000 6.677 

Saturated model .000 .000 .000 

Independence model 2058.138 1912.333 2211.282 
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FMIN 

Model FMIN F0 LO 90 HI 90 

Default model .002 .000 .000 .007 

Saturated model .000 .000 .000 .000 

Independence model 2.036 2.026 1.882 2.176 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .000 .000 .047 .964 

Independence model .450 .434 .467 .000 

AIC 

Model AIC BCC BIC CAIC 

Default model 26.170 26.312 85.265 97.265 

Saturated model 30.000 30.178 103.869 118.869 

Independence model 2078.138 2078.198 2102.761 2107.761 

ECVI 

Model ECVI LO 90 HI 90 MECVI 

Default model .026 .027 .033 .026 

Saturated model .030 .030 .030 .030 

Independence model 2.045 1.902 2.196 2.045 

HOELTER 

Model 
HOELTER 

.05 
HOELTER 

.01 

Default model 3660 5313 

Independence model 9 12 

 
 
 
 
 
 
 
 
 



 278 

 

 

 

 

CFA Data - Provenance Variable  

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 15 10.370 6 .110 1.728 

Saturated model 21 .000 0   

Independence model 6 2612.718 15 .000 174.181 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .076 .997 .988 .285 

Saturated model .000 1.000   

Independence model 2.325 .453 .235 .324 

Baseline Comparisons 

Model 
NFI 

Delta1 
RFI 

rho1 
IFI 

Delta2 
TLI 

rho2 
CFI 

Default model .996 .990 .998 .996 .998 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .400 .398 .399 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

NCP 

Model NCP LO 90 HI 90 

Default model 4.370 .000 17.441 

Saturated model .000 .000 .000 

Independence model 2597.718 2433.409 2769.346 
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FMIN 

Model FMIN F0 LO 90 HI 90 

Default model .010 .004 .000 .017 

Saturated model .000 .000 .000 .000 

Independence model 2.572 2.557 2.395 2.726 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .027 .000 .053 .919 

Independence model .413 .400 .426 .000 

AIC 

Model AIC BCC BIC CAIC 

Default model 40.370 40.578 114.239 129.239 

Saturated model 42.000 42.291 145.417 166.417 

Independence model 2624.718 2624.802 2654.266 2660.266 

ECVI 

Model ECVI LO 90 HI 90 MECVI 

Default model .040 .035 .053 .040 

Saturated model .041 .041 .041 .042 

Independence model 2.583 2.422 2.752 2.583 

HOELTER 

Model 
HOELTER 

.05 
HOELTER 

.01 

Default model 1234 1648 

Independence model 10 12 
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Appendix 4: Chapter 4 as published in Food, Quality 

and Preference 
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