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Abstract: Oak plays an important role in the production of some white wines and most red wines.
Yet, consumers’ knowledge of the use of oak in winemaking and their preference for oak-related
sensory attributes remains unclear. This study examined the knowledge and attitudes of 1,015
Australian wine consumers toward the use of oak in winemaking. Consumers who indicated a
liking of oak-aged wines (n=847) were segmented according to their knowledge of the role of
oak in wine production. Four distinct consumer clusters were identified, with significantly dif-
ferent preferences for wine sensory attributes and opinions regarding the use of oak alternatives
for wine maturation. One segment comprised more knowledgeable consumers, who appreciate
and value traditional oak maturation regimes, for which they are willing to pay a premium price.
However, a segment comprising less knowledgeable wine consumers was accepting of the use
of oak chips, provided wine quality was not compromised. Winemakers can therefore justify the
use of oak alternatives to achieve oak-aged wines at lower price points. The outcomes of this
study can be used by winemakers to better tailor their wines to the specific needs and expecta-
tions of consumers within different segments of the market.

Keywords: maturation, segmentation, wine, wine consumers

Introduction
Oak plays an important role in the production of some white wines and most red wines,
affecting both physical attributes and sensory properties. The volatile compounds
extracted from oak wood'™ can contribute to a wine’s overall aroma, flavor, and
complexity,>® while the maturation process leads to increased color and stability” and
reduced astringency.® However, oak is an expensive raw material and barrels contribute
significantly to production costs. Therefore, while barrel maturation is still preferred for
the production of premium wines, the range and application of alternative oak products
(eg, oak battens, chips, shavings, and powder), as more rapid and economical methods
of oak treatment, has increased.”!’ The increased surface area of oak alternatives,
compared to barrels, results in greater rates of flavor extraction, so both the quantity of
oak and the duration of contact with wine are greatly reduced. Additionally, less oak
is rejected for alternatives than for barrel cooperage, since oak with structural defects,
ie, knots, cracks, or poor grain quality, is perfectly acceptable for the preparation of
alternative oak products. Furthermore, the use of micro-oxygenation techniques, in
conjunction with oak alternatives, also enables the introduction of small quantities of
oxygen, thereby more closely replicating traditional maturation in barrels.!!
Compared with traditional barrel maturation, some wine consumers may consider
the use of oak alternatives to be “industrial”, which might negatively impact their
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perceptions of quality. A greater understanding of consumers’
knowledge of and attitudes toward different oak maturation
regimes is therefore required to ascertain the acceptability
of wines aged using alternative oak products.

Consumer research is often used to gain insight into con-
sumers’ acceptance, preference, and perception of different
foods and beverages; in particular, the relative influence of
extrinsic and intrinsic cues, such as region of origin, packag-
ing, branding, and sensory properties, on consumer liking
and purchase intent.'> For example, a study into the effect
of bottle closures on the perception of wine quality found
North American wine consumers considered wine bottled
under screw cap closures to be of lower quality than wine
bottled under natural cork." The situational dependency of
wine selection influences has also been investigated, with
grape variety, geographical region of origin, and food match-
ing found to be important to consumers with high levels
of wine involvement.!*!> This information can be applied
by industry to better tailor products to the specific needs
and expectations of consumers; ie, to provide a basis for
production and/or marketing strategies which target specific
consumer segments.

Surprisingly, despite the importance of oak to wine pro-
duction, few studies have considered consumers’ knowledge
of the role of oak in winemaking or even their preference for
oak-aged wines. Instead, wine-related consumer studies have
tended to focus on purchase drivers, product involvement,
and wine expertise.'*'*"'® Lockshin and Rhodus investigated
the influence of price and oak flavor on the perception of wine
quality and found that consumers had no real preference for
oak, whereas wine wholesalers held oak maturation in much
higher regard, particularly with respect to the marketability
of wine.” A more recent study evaluated consumer prefer-
ences for wines aged in oak barrels or with oak chips.? The
authors observed considerable disparity in consumers’ wine
preferences, but since consumers did not significantly reject
wines made with oak chips, they concluded that markets exist
for wines using both oak maturation regimes.

Winemakers are receptive to the adoption of innovative
winemaking processes, including the use of oak alterna-
tives, provided economic benefit can be demonstrated and
neither wine quality nor consumer acceptability will be
compromised. The objective of this study was therefore to
gain insight into wine consumers’ knowledge of and atti-
tudes toward different oak maturation regimes, in particu-
lar, consumers’ perceptions and acceptance of wines made
using alternative oak products; ie, to investigate whether or
not knowledgeable consumers hold traditional oak barrel

maturation of wine in high regard, while less knowledgeable
consumers are accepting of oak alternatives, justifying their
use by winemakers for wines at lower price points.

Materials and methods

Focus groups

Focus groups were conducted to gain preliminary insight into
wine consumers’ knowledge of the role of oak in winemaking,
in order to inform the structure and content of a larger, more
detailed consumer survey. Participants were recruited by
distributing fliers to residential letterboxes in suburbs located
within an 8 km radius to the west, south, and southeast of
the Adelaide (SA, Australia) central business district. These
suburbs were specifically chosen for their proximity to the
focus group venue, and therefore increased likelihood of
participation. Participants were screened against inclusion
criteria comprising wine consumption at least once a month
and being of legal drinking age (ie, at least 18 years of age) and
exclusion criteria precluding participation by wine industry
professionals and university staff and students.

Participants (12 females and 18 males, aged between 18
and 65 years) were assigned to one of three focus groups, held
during May and June 2010, according to their availability.
Two researchers attended each focus group, ie, a mod-
erator and an assistant. The moderator led the focus group
activities, which comprised: 1) a triangle test?! to investigate
differentiation of oaked and unoaked wines (using a com-
mercial 10 Australian dollar [AUD] Chardonnay, with and
without the addition of 10 g/L toasted oak); 2) an evaluation
of wine bottle labels and the relative importance of label
content; and 3) a series of preprepared questions pertaining
to winemaking, the role of oak in wine production, and wine
purchasing behavior. Group discussions were transcribed by
the assistant, with each focus group also being recorded to
ensure all responses were captured. The moderator remained
neutral and did not try to influence the participants or bias
their responses in any way. The duration of each focus group
was ~90 minutes and participants were compensated with
a bottle of wine.

Consumer survey

Themes identified during the focus groups were used to
develop an online consumer survey, which was adminis-
tered nationally using SurveyMonkey™. Participants were
recruited using a variety of methods, including social network-
ing sites, wine blogs, local and interstate media, and national
distribution of a flier. Screening was performed using the
same inclusion criteria applied to focus group participants.
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The survey took ~10—15 minutes to complete and data were
collected over an 8-month period. A convenience sample
of 1,447 consumers was achieved, with a completion rate
of 78% (ie, 1,128 responses). Participants residing outside
Australia (n=113) were excluded, resulting in a total of 1,015
responses from Australian wine consumers.

The survey was divided into three sections. The first
section comprised sociodemographic questions (Table 1),
while the second and third sections explored consumers’

wine involvement and knowledge of the use of oak in
winemaking.

The second section comprised questions relating to
participants’ wine purchasing and consumption behavior,
incorporating questions from previous research.'* These
questions were intended to ascertain how much consumers
typically spend on a bottle of wine, the factors that most
strongly influence their selection of wine for consumption
at home, how often they read wine bottle labels, and their

Table I Consumer demographic, consumption, and knowledge characteristics

Total Oak knowledge segments (%)
sample (%) (o]} c2 c3 c4
n=1,015 n=461 n=133 n=14| n=112
Sex
Male 37.0 33.8 383 44.7 64.3
Female 63.0 66.2 61.7 55.3 357
Age (years)
18-34 358 332 41.4 29.8 41.1
35-54 46.5 48.4 44.4 48.9 47.3
55+ 17.7 18.4 14.3 21.3 1.6
Highest level of education achieved
Secondary qualifications 8.5 9.8 83 9.2 6.3
Technical/trade certificate 14.7 15.6 17.3 13.5 7.1
Undergraduate 27.5 27.8 27.1 22.0 339
Postgraduate 49.3 46.9 47.4 55.3 52.6
Average household income (AUD)
=$25,000 4.7 5.9 6.8 35 1.8
$25,001-$50,000 10.2 10.0 12.0 8.5 6.3
$50,001-$75,000 17.6 18.2 17.3 18.4 10.7
$75,001-$100,000 19.0 20.2 18.8 18.4 17.9
$100,001-$150,000 27.5 26.2 29.3 27.7 339
$150,001-$200,000 13.4 13.4 12.0 14.9 16.1
>$200,000 7.5 6.1 38 8.5 134
Frequency of wine consumption
Frequent (=4 times per week) 323 30.2 24.1 383 52.7
Moderate (1-3 times per week) 55.0 55.5 63.2 51.8 455
Occasional (= once per week) 12.7 14.3 12.8 9.9 1.8
Average spend on a bottle of wine (AUD)
=$10 12.2 14.1 9.0 10.6 2.7
$11-815 383 434 30.8 383 20.5
$16-%20 33.1 30.4 43.6 36.2 34.8
$21-%$30 13.8 10.4 12.8 13.5 33.0
$31-$50 23 1.7 3.0 0.7 8.0
>$50 0.3 0.0 0.8 0.7 0.9
Likelihood of reading back label information
Unlikely 21.5 21.3 12.0 19.1 17.0
Neither likely nor unlikely 14.2 14.3 10.5 14.2 13.4
Likely 64.3 64.4 774 66.7 69.6
Self-assessed wine knowledge
Limited/novice 10.5 13.2 6.0 57 1.8
Basic 43.1 51.0 45.1 262 14.3
Intermediate 38.6 343 44.4 56.7 41.1
Expert 42 1.3 23 5.0 24.1
Professional 35 0.2 2.3 6.4 18.8
Abbreviations: Cl, cluster |; C2, cluster 2; C3, cluster 3; C4, cluster 4.
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tendency to cellar wines. Section 3 comprised questions
relating to consumers’ knowledge and opinions regarding the
use of oak during winemaking (Table 2), and their liking of
wine sensory attributes, including descriptors associated with
oak maturation (Table 3). Questions also sought to determine
consumers’ preferences for oak-aged wines and French versus
American oak (Table 4). The survey required participants to
give either “yes” or “no” responses or to indicate agreement
or disagreement to statements using 5-point category scales,
as used elsewhere."”? For example, the section concerning
purchasing behavior required participants to indicate how
strongly different factors influenced their wine purchasing
decisions, again using 5-point category scales, ranging from
1, “very unlikely” to 5, “very likely” (Table 5).

Data analysis

Consumer data were analyzed using a combination of descrip-
tive techniques, including analysis of variance (ANOVA)
with post hoc Fisher’s test, correlation analysis, and principal
component analysis. For those participants who indicated
they liked oaked wines (n=847), data were also analyzed by
factor and cluster analysis to allow segmentation on the basis
of oak knowledge. Statistical analyses were performed using
SPSS Statistics (v 19; IBM Corporation, Armonk, NY, USA)
and XLSTAT 2012.1.01 (Addinsoft, New York, NY, USA).

Results and discussion
The primary objective of the focus groups was to inform
the structure and content of the online consumer survey.

Table 2 Consumers’ knowledge of and attitudes toward the use of oak in wine production

Oaked wine
consumer segment

Oak knowledge segments

Cl c2 C3 C4
n=461 n=133 n=141 n=112

Perceptions relating to wines aged in stainless steel tanks with oak chips, compared to wines aged in barrels ...

n=847

Opinions

Not as socially acceptable or impressive 3.0+0.79

Type of oak treatment should 3.610.81

be on label

Don’t care how it’'s made as long 3.61+0.98

as it tastes good

Oak alternatives are the way 3.0+0.74

of the future

Production method has no influence 3.3£1.00

on purchase decision

Wines made with oak alternatives 3.1+£0.72

are “cheap”

Doesn’t sound romantic 3.6+0.67
Knowledge

Are young, “drink now” wines 3.3+0.68

Wine is always aged in a barrel 2.5+0.93

Have a crisper taste 3.0+0.57

This production method is used 3.5+0.69

to produce large volumes of wine

Are not good enough to be aged 2.9+0.67

in a barrel

Lower quality 3.0+0.76

Have less depth and complexity 3.2+0.70

Would be less likely to show signs 3.0+0.64

of spoilage

Won’t age as well/less cellaring potential 3.140.66

Are better than wines matured in old 2.6+0.70

oak barrels

Top brands/wineries always use barrels 3.0+0.74

There would be no difference 2.7+0.74

in quality between the two wines

Display better oak/aroma flavor 2.8+0.67

2.93°+0.61 3.30°+0.87 2.554+0.91 3.49+0.83
3.57°+0.69 3.90°+0.77 3.48°+0.94 3.74*£1.02
3.77°+0.86 3.47°<£0.99 3.74**£1.09 3.21<l.14
3.12°40.52 3.12°+0.75 2.97°+0.88 2.25°+0.90
3.51°+0.80 3.06°+1.00 3.42°+1.08 2.33<1.02
2.97<+0.40 3.43°+0.82 2.629+0.78 3.77°+0.85
3.49°£0.67 3.91°+0.69 3.36°+0.96 3.92°+0.74
3.18°+0.48 3.90°+0.54 2.98<+0.81 3.73*+0.74
2.89+0.63 2.92+1.00 1.72°40.70 1.66°+0.90
3.02°4£0.29 3.27°40.62 2.90°+0.69 2.54+0.89
3.18+0.44 3.94°+0.55 3.30+0.78 4.24°+0.68
2.83°+0.40 3.33*£0.66 2.224+0.61 3.48'+0.75
2.83+0.46 3.56°+0.67 2.30%+0.68 3.97°+0.60
3.00+0.38 3.72°+0.60 2.930.82 4.13*+£0.67
3.07°£0.41 3.42°40.68 2.84+0.83 2.77+0.86
2.99+0.36 3.56°+0.62 2.61+0.72 3.86°+0.72
2.88+0.38 2.61°+0.80 2.34+0.65 1.67¢£0.76
3.12°40.41 3.42°+0.84 2.33%+0.70 2.821.05
2.97°+0.47 2.60°1+0.77 2.78°+0.80 1.84<+0.80
3.02°+0.34 2.92°+0.76 2.58°+0.66 1.84+0.72

Notes: Data are mean * standard deviation, where |= strongly disagree and 5= strongly agree. Different letters within a row indicate a statistically significant difference

(P<<0.05, one-way ANOVA, Fisher’s least significant difference post hoc).

Abbreviations: ANOVA, analysis of variance; Cl, cluster |; C2, cluster 2; C3, cluster 3; C4, cluster 4.
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Table 3 Consumers’ liking of wine sensory attributes

Sensory attributes Total Oak knowledge segments
sample ci c2 c3 c4
n=1,015 n=461 n=133 n=141 n=112
Oak
Chocolate, caramel, butterscotch, honey 3.4240.96 3.4310.96 3.54+0.96 3.4410.93 3.5740.95
Vanilla, coconut, woody, oak 3.4240.94 3.54+0.84 3.55+0.94 3.62+0.89 3.65£0.96
Red
Spicy, black pepper, licorice 3.46x1.12 3.45°+1.04 3.64°+1.08 3.67°+1.09 4.04+0.93
Herbaceous, earthy, tobacco, cigar 3.02+1.13 2.94+1.04 3.25°+1.09 3.27°+1.17 3.73 111
Prune, raisin, fig 3.36+0.89 3.40+0.83 3.46+0.95 3.35+0.96 3.45+0.88
Blackcurrant, blackberry, strawberry, cherry 3.8740.88 3.82°+0.87 3.96**+0.90 3.92*%+0.88 4.16*+0.71
White
Floral, rose, geranium 3.00+0.95 2.92°40.91 3.00°+0.99 2.91°+0.99 3.37°£0.96
Citrus, lemon, lime 3.65+0.94 3.59°+0.93 3.40°+0.99 3.63°+0.97 4.04+0.87
Capsicum, cut grass, eucalyptus 2.78+0.97 2.81+£0.93 2.77+£0.95 2.75+1.02 3.06+1.09
Apricot, peach, apple 3.431£0.91 3.36°+0.89 3.36°+0.94 3.43*+0.91 3.73*£0.80
Melon, passion fruit, pineapple, tropical fruit 3.41£1.02 3.38+0.97 3.38+1.07 3.39+1.03 3.46+1.04

Notes: Data are means * standard deviation, where |= strongly dislike and 5= strongly like. Different letters within a row indicate a statistically significant difference (P<<0.05,

one-way ANOVA, Fisher’s least significant difference post hoc).

Abbreviations: ANOVA, analysis of variance; Cl, cluster |; C2, cluster 2; C3, cluster 3; C4, cluster 4.

Participants’ responses to questions pertaining to wine pro-
duction, the role of oak in winemaking, and wine purchasing
behavior, including the importance of information presented
on wine bottle labels, varied considerably depending on factors
such as sex, wine involvement, and frequency of wine consump-
tion (data not shown), highlighting a need for segmentation
of consumer data from the online survey. Participants also
completed a triangle test, with oaked and unoaked Chardonnay
wines presented in a balanced, randomized presentation order.?!
Twenty (out of 30) consumers correctly identified the differ-
ent sample (P<<0.001), but only four participants attributed
oak-related sensory attributes as the basis for their difference.

Table 4 Consumers’ preferences for oak maturation of wine

Most participants instead used basic sensory descriptors such
as bitterness, sweetness, and/or fruit intensity to describe dif-
ferences between the wines. This suggests consumers readily
perceived the sensory attributes associated with oak maturation,
but could not adequately describe them, in agreement with an
earlier study.”

Demographic characteristics

of consumers

One thousand and fifteen respondents completed the online
survey. A higher proportion of participants were female, ie,
63% female and 37% male (Table 1), which was consistent

Total Oaked wine Oak knowledge segments (%)
sample (%) consumer cl c2 Cc3 c4
n=1,015 segment (%) n=461 n=133 n=141 n=112
n=847
Enjoy drinking oaked wines
No 16.6
Yes 444 47.3 55.6 58.2 68.8
Sometimes 39.0 52.7 444 41.8 31.3
Prefer French or American oak
Not sure/no preference 81.0 92.6 759 79.5 41.1
French 17.1 6.5 21.1 17.0 56.3
American 1.9 0.9 3.0 35 2.7
Able to tell the difference between wine
made in barrel or with alternatives
No 783 90.9 78.9 78.0 259
Yes 21.7 9.1 21.1 22.0 74.1
Abbreviations: Cl, cluster |; C2, cluster 2; C3, cluster 3; C4, cluster 4.
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Table 5 Relative importance of factors influencing wine consumers’ purchasing decisions

Total Oak knowledge segments

sample cl c2 c3 c4

n=1,015 n=461 n=133 n=141 n=112
Oak treatment 2.67%1.10 2.51<1.02 2,940+ .11 2.84%1. 11 3.25+0.94
Production method 2.44+1.00 2.3540.95 2.67°+1.04 2.51°<£1.03 2.92+1.05
Previous consumption 4.4610.64 4.48+0.61 4.421+0.63 4.48+0.68 4.33+0.66
Price 4.131+0.73 4.11+0.71 4.20+0.64 4.04+0.86 3.96+0.77
Wine style 4.05+0.90 3.97°+0.93 4.14*+0.80 4.12*40.96 4.26°+0.68
Wine grape variety 4.00£1.03 3.87°+1.04 4.17°£0.91 4.22°+0.92 4.38'+0.77
Occasion 4.00+0.86 3.97+0.85 4.16+0.68 3.961+0.91 3.9240.92
Try something different 3.5440.90 3.49°+0.87 3.58**+0.86 3.61**+0.85 3.83+0.95
Reputation of winemaker 3.71+0.90 3.67°+0.87 3.83*+0.91 3.70°+0.90 4.00£0.81
Wine region 3.95+0.92 3.90°+0.92 4.16°+0.77 3.97+*+0.83 4.17°+0.85
Environmental issues 2.63%1.11 2.65%1.13 2.78%1.15 2.53+1.09 2.49+1.04
Recommendation by wine writers 3.05+1.12 2.96t1.10 3.28*°+].14 3.02°<£1.07 3.62°+0.96
Cellaring potential 2.50+1.14 2.37<1.10 2.73%+1.17 2.68°t1.16 3.26+1.03
Wine brand 3.75+0.49 3.83:£0.43 3.82:0+0.48 3.68°+0.53 3.4810.54
Food pairing 3.28+1.06 3.26°+1.02 3.47*°£1.03 3.34%*+1.06 3.66*£0.90
Year of vintage 3.34£1.02 3.29+0.95 3.56°+0.95 3.53°+0.99 3.92°10.86
Advertising 3.45+1.04 3.55+1.00 3.472*+0.99 3.26°<£1.01 3.05<t1.13
Awards or medals 3.35+0.97 3.47°+0.87 3.50°+0.97 3.12°+0.98 2.96°+1.09
Alcohol level 2.35+1.05 2.38*+1.04 2.22°+1.02 2.24°+0.94 2.59£1.10
Packaging 3.13+1.03 3.18*£1.00 3.25+1.02 3.06*£1.01 2.69°+1.08
Recommendation from friends/family 3.9140.84 3.98+0.77 3.97°+0.83 3.83**+0.86 3.63°+0.96
Cellar door visit 3.30+1.21 3.22°+1.24 3440411 3.51**+1.06 3.63t1.11
Additives 2.64£1.13 2.7241.11 2.78+1.18 2.58*°+1.20 2.32°4+1.03
Hot or cold weather 3.45+t1.14 3.44£1.09 3.66x1.14 3.60%1.12 3.55%1.19

Notes: Data are means + standard deviation, where |= very unlikely and 5= very likely. Different letters within a row indicate a statistically significant difference (P<<0.05,

one-way ANOVA, Fisher’s least significant difference post hoc).

Abbreviations: ANOVA, analysis of variance; Cl, cluster |; C2, cluster 2; C3, cluster 3; C4, cluster 4.

with previous wine consumer research.?? A relatively even
distribution of consumers was obtained across the different
age groups. The number of respondents with tertiary qualifi-
cations (76.8%) was greater than in the general population,*
but again consistent with other studies that demonstrated wine
consumers are more likely to hold tertiary qualifications.'¢-*>2¢
This was also reflected in respondents’ household incomes;
~50% of respondents had an average household income above
100,000 AUD, with the majority of participants’ household
earnings exceeding the 64,168 AUD per annum Australian
median household income.”’

Segmentation of wine consumers

according to their oak knowledge

The wine industry has long understood the benefits of market
segmentation. A number of segmentation studies involving
Australian wine consumers have been reported in the litera-
ture, in which variables such as lifestyle, wine knowledge
and involvement, and wine expertise were used to segment
the market. 14,17,18,25,28

In the current study, wine consumers’ knowledge regard-
ing the use of oak in wine production was used to identify
four distinct market segments. Consumers’ responses to 13
oak knowledge statements (Table 2) were subjected to cor-
relation analysis, which revealed multiple coefficients >0.3.
The Kaiser—-Meyer—Olkin value was 0.81 and Bartlett’s test of
sphericity was statistically significant. Principal component
analysis identified three factors with eigenvalues exceeding
1, which explained 28.9%, 15.2%, and 9.1% of the vari-
ance, respectively. Parallel analysis supported retention of
the three-factor solution and oblimin rotation showed strong
loadings with all but one of the variables from one factor
(data not shown). The variable “no difference in quality”
(Table 2) was excluded from further analysis as it did not load
positively against any factor. Factor 1 related to the effect of
oak on wine quality; factor 2 comprised consumers’ opinions
toward the use of oak alternatives; and factor 3 related to the
contribution of oak to wine flavor. Hierarchal cluster analysis
followed by k-means cluster analysis was performed on these
three factors and yielded a four-cluster segmentation solution,
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with the final cluster centers reported in Table 6. Subsequent
discriminant analysis revealed that this solution provided a
93% accurate fit to the data.

Cluster | (Cl), n=461

These predominantly female consumers made up the largest
segment; C1 consumers indicated they “don’t care how it’s
made as long as it tastes good”, but otherwise did not have
strong opinions (positive or negative) to statements concerning
oak quality or the use of oak alternatives. This cluster comprised
the highest proportion of occasional drinkers, who typically
spend the least on wine for home consumption (ie, 57.5% spend
less than 15 AUD/bottle). The majority of C1 considered their
wine knowledge to be limited to basic, and constituents were
least likely to read the back label of a wine bottle.

Cluster 2 (C2),n=133

These consumers did not have an opinion, either positive or
negative, regarding the use of oak alternatives, but they did
agree that oak has an impact on the taste and quality of wine.
This cluster comprised a high proportion of young consumers
(with 41.4% aged 18-34 years), with moderate wine consump-
tion and an average spend of 16-20 AUD per bottle. C2 were
also the cluster most likely to read wine bottle labels.

Cluster 3 (C3), n=141

The consumers in this segment neither agreed nor disagreed
that oak influences the taste or quality of wine, but they did
have a moderately strong, negative opinion regarding the use
of oak alternatives. This cluster was not weighted toward one
sex or the other, comprised the highest percentage of older
consumers (21.3% over 55 years), and were well educated,
with 55.3% holding postgraduate qualifications.

Cluster 4 (C4),n=112

The consumers within this segment were predominantly male
(64.3%), and considered themselves more knowledgeable
about wine than consumers from other clusters, with 42.9%

Table 6 Final cluster centers for oak knowledge segmentation

Cl C2 C3 C4
n=461 n=133 n=141 n=112
Oak impacts taste 3.09° 3.53° 2914 3.02¢
Opinion toward 2.98° 2.97% 2.25° 2.00¢
oak alternatives
Oak impacts quality 2.97¢ 3.63° 2.68¢ 3.94

Notes: Data are means. Different letters within a row indicate a statistically significant
difference (P<<0.05, one-way ANOVA, Fisher’s least significant difference post hoc).
Abbreviations: ANOVA, analysis of variance; Cl, cluster |; C2, cluster 2;
C3, cluster 3; C4, cluster 4.

rating their knowledge as expert or professional. These
consumers were largely frequent wine drinkers, with strong
opinions regarding the impact of oak on wine quality and
strong negative views on the use of oak alternatives for wine
maturation. Interestingly, this cluster had no real opinion on
the effect of oak on wine taste. These consumers had high
average household incomes and more than one-third spend
21-30 AUD/bottle of wine for home consumption.

Consumers’ knowledge of and attitudes

toward different oak maturation regimes
Within the segment of consumers who enjoy oaked wines
(n=847), a large proportion of respondents answered “neither
agree nor disagree” to the majority of statements relating to
the use of oak in winemaking. Participants’ mean responses
ranged from 2.6 to 3.5 for oak knowledge statements and
from 3.0 to 3.6 for opinions concerning oak maturation
(Table 2), suggesting a general lack of knowledge regarding
the role of oak in wine production. Indeed, more than 10% of
these consumers thought wine was always aged in oak barrels
(data not shown). Sex largely did not influence participants’
perceptions of oak alternatives, but females agreed that oak
alternatives were “the way of the future” slightly more than
males, possibly because males perceived wines made with
oak alternatives to be “cheap” (data not shown).

By comparison, significant differences were observed
between the four clusters’ opinions regarding the maturation of
wine using oak barrels or oak chips. C1 responses were similar
to those of the total population; mean knowledge responses
ranged from 2.83 to 3.18 and mean opinion responses ranged
from 2.93 to 3.77, demonstrating the tendency of C1 to “neither
agree nor disagree”. In contrast, C2, C3, and C4 responses
reflected broader use of the category scale. C2 and C4 shared
similar attitudes toward oak alternatives. Both clusters agreed
that wines aged with oak chips are “not as socially acceptable
or impressive”, are “cheap”, and “don’t sound romantic”,
compared to barrel-aged wine; but C4 disagreed that “oak
alternatives are the way of the future” and indicated that
“production method has no influence on purchase decision”.
Like C1, C3 constituents indicated they “don’t care how it’s
made as long as it tastes good”. C3 generally considered oak
alternatives more favorably than the other clusters; ie, they
disagreed that wines made with oak chips were “cheap” and
“less socially acceptable”. Interestingly, all clusters agreed the
method of oak treatment should be specified on the label. This
is consistent with recent work that suggests modern consumers
are increasingly interested in the production, traceability, and
labeling of foods and beverages.”
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These results support our assertion that consumers with
increased wine knowledge, ie, consumers within C4, are less
accepting of alternate methods of oak maturation and hold
traditional barrel maturation in higher regard. This segment
comprised more knowledgeable wine consumers (42.9% rated
their wine knowledge as expert or professional), with a higher
disposable income (>60% have a household income above
100,000 AUD), who were willing to pay a higher premium for
a quality product (>40% spend more than 20 AUD/bottle). In
contrast, less knowledgeable consumers were more accepting
of oak alternatives. More than 88% of consumers in C3 and
95% of consumers in C1 and C2 rated their knowledge as
novice, basic, or intermediate. These clusters, in particular C1
and C3, were also more accepting of oak alternatives. C1, C2,
and C3 generally purchase wines at lower price points (>80%
spend less than 20/bottle AUD); ie, wines which are more likely
to be matured using oak alternatives. These findings suggest
winemakers are justified in using oak alternatives; ie, the target
market does not consider these wines to be inferior.

Consumers’ preferences for wine
sensory attributes, including oak-derived

sensory attributes

Consumers were asked to rate their preferences for eleven
groups of sensory attributes commonly associated with
wine aroma and flavor (Table 3). The majority of sensory
attributes were scored favorably by participants, ie, mean
scores were =3.4. The exceptions were “capsicum, cut grass,
eucalyptus”, “floral, rose, geranium”, and “herbaceous, earthy,
tobacco, cigar” attributes, which received mean ratings of
2.78,3.00, and 3.02, respectively, from all participants. Berry
fruit attributes, ie, “blackcurrant, blackberry, strawberry,
cherry”, were most preferred, with a 3.87 rating. These attri-
butes were also preferred by each of the oak knowledge clus-
ters (3.82—4.16). Citrus (“citrus, lemon, lime”), spice (“spicy,
black pepper, licorice”), and oak (“vanilla, coconut, woody,
oak”) attributes were also highly rated, while green characters
(“herbaceous, earthy, tobacco, cigar” and “capsicum, cut
grass, eucalyptus”) were least popular.

Cl1 ratings ranged from 2.81 to 3.59, ie, somewhat lower
and with a smaller range than for other clusters. There was no
significant difference between C2 and C3 responses, while aver-
age ratings for C4 tended to be higher than other clusters — in
some cases, significantly higher. Oak attributes were favorably
rated by all clusters (3.43-3.65); C4 gave oak attributes the
highest scores, although scores were not significantly different
between clusters. These findings are similar to those reported in
a study that compared liking scores of wine consumers and wine

experts, in which consumers indicated they liked “confection-

EEINT3 LEINT3

ary”, “floral”, “vanilla”, “red berry”, “coconut”, and “caramel”
attributes (of which vanilla, coconut, and caramel are generally
considered to be oak-derived), but disliked “pepper”, “smoky”,
and “woody” attributes.?® In contrast, “woody” had a positive
influence on wine experts’ liking scores, but experts disliked
“vegetal”, “coffee”, “smoky”, and “leather” characters.

Previous studies have found that the descriptions given
by novice wine drinkers usually comprise basic terms such as
“sweet” or “fruity” and therefore do not enable identification
or discrimination of different wines.?**° Additionally, since
certain attributes are often associated with red and white
wines, for example, red wines are typically described using
dark attributes (pepper, blackberry) while white wines are
described using white or yellow attributes (lemon, honey),*!
untrained consumers may associate these terms with specific
wine styles. Thus, if they prefer white wines, for example,
they may respond less favorably to those attributes typically
associated with red wines.

Consumers’ preferences

for oak-aged wines

The vast majority (83.4%) of participants indicated they
enjoy drinking oaked wines (Table 4). Of those consum-
ers who enjoyed oaked wines, most had no preference
for wines aged with French or American oak, but where
a preference was given, it was overwhelmingly in favor
of French oak, while most (78.3%) did not believe they
would be capable of distinguishing between wine aged in
a barrel and wine aged with oak alternatives. Segmentation
of these consumers into their four oak knowledge clusters
allowed interesting differences between clusters’ responses
to be observed. An increasing acceptance of oaked wines
was observed across C1 to C4, with a higher proportion of
participants responding “yes” than “sometimes”; ie, more
confident responses.

The majority of participants from C1, C2, and C3 indi-
cated no preference for French versus American oak (90.9,
78.9, and 78.0, respectively), whereas the segment most
knowledgeable about oak and wine, ie, C4, indicated a strong
preference for French oak (56.3%). The majority of this clus-
ter (74%) also believed they would be able to differentiate
wines based on oak maturation regimes.

The importance of oak as a purchase

driver for wine consumers
Participants were asked to rate the importance of 24 intrinsic and
extrinsic wine choice factors, to determine the relative influence
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of oak maturation on Australian consumers’ wine selection and
purchasing behavior (Table 5). Prior consumption, wine style,
grape variety, occasion, and price were identified as the five most
important factors when selecting wine, in agreement with previ-
ous findings." Production method and oak treatment (ie, the use
of French or American oak, new or old oak, and the duration of
oak treatment) were ranked 19th and 24th, respectively, and are
therefore unlikely to have any real impact on wine purchasing
decisions. When specified, this information would generally be
presented to consumers via the wine back label. In the current
study, the majority of respondents (ie, 64%) indicated they
were likely to read back label information. While the inclusion
of manufacturing statements on wine labels is of interest to
consumers,*? back label information has been shown to have
considerably less influence on wine choice than price.®
Responses were also analyzed following segmentation
according to oak knowledge. The four oak knowledge clus-
ters also rated previous consumption, price, wine style, grape
variety, and occasion as purchase drivers of considerable
importance, as evidenced by mean scores ranging from 3.87 to
4.48. However, C4 rated the reputation of the winemaker (4.00)
higher than price (3.96) and occasion (3.92). Wine region was
an important consideration for C2, C3, and C4 (3.974.17),
while C1 and C2 regarded recommendations from friends and
family favorably (3.98 and 3.97, respectively). The segments’
self-assessed wine knowledge was reflected in their responses.
Cl, the segment with the least wine knowledge (Table 1),
attached significantly more importance to wine brand, adver-
tising, awards or medals, and packaging than C4, the most
knowledgeable segment, who instead regarded recommenda-
tions from wine writers and the year of vintage to be of greater
importance. While oak treatment and production method were
not considered to be especially important purchase drivers by
any of the oak knowledge clusters (2.35 to 3.25), the relative
importance of these factors differed significantly between
clusters, with C4 being more likely (3.25 and 2.92) to be
influenced by these factors than C1 (2.51 and 2.35).

Conclusion

This study has shown that the oak maturation regime employed
during winemaking has little influence on the purchasing deci-
sions of most, but not all, consumers. Within the Australian
wine consumer population, there exists a segment comprising
knowledgeable consumers who appreciate and value traditional
oak maturation regimes, for which they are willing to pay a
premium. However, less knowledgeable wine consumers were
not deterred by the use of oak chips provided wine quality was
not compromised, and so winemakers can therefore justify the

use of oak alternatives to achieve oak-aged wines at certain
price points. Significant cost savings, in terms of both capital
investment (ie, barrels) and labor associated with cellar man-
agement can be realized through the use of oak alternatives.
Consumers’ responses confirmed their liking of oak-related
sensory attributes, despite the fact that, in some cases, they may
not have known such attributes originated from oak.
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