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 INTRODUCTION 
 The publicity given to the Kyoto protocol in 
Australia and the increasing greenhouse 

emissions reported in the mass media in 
recent times have emphasised that businesses 
require being more socially responsible. 
Manufacturers, motivated by the achievement 
of their organisational objectives, have 
initiated development and modifi cation of 
some production processes in order to support 
environmental protection. With increased 
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stakeholder demands, especially consumer 
pressure on protection of the environment, 
businesses have moved beyond simply addressing 
environmental regulatory issues and are 
introducing alternatives such as new products 
that are classifi ed as green.  1   Some business have 
developed packaging that is environmentally 
friendly or supporting cause-related promotions. 

 However, at present, businesses fi nd it diffi cult 
to predict consumers ’  reaction towards green 
products with a degree of accuracy that is 
necessary to enable the development of new 
targeting and segmenting strategies. This 
presumably has contributed to the failure in 
green products development. The key issue lies in 
an understanding of green consumers and their 
characteristics. 

 Other issues that have increasingly led to 
the slow development of green products 
are strategic issues initiated by businesses, such 
as charging higher prices or constraints on 
quality measures for green products. 

 In this paper, we attempt to investigate and 
detail the design of a soft computing model 
using Kohonen ’ s LVQ technique for predicting 
the consumers ’  purchase intention of green 
products. It suggests characterising green market 
segments using price and quality dimensions as 
bases for segmentation. By evaluating the profi le 
of a green consumer, it is anticipated that a more 
practical understanding of progress towards green 
measures can be achieved by businesses.   

 BACKGROUND RELATED TO 
ENVIRONMENTAL MARKETING 
RESEARCH 
 There are a few ways by which a green product 
can be distinguished. Green products have to 
represent a signifi cant achievement in reducing 
environmental impact; they may also have to 
incorporate strategies of recycling, recycled 
content, reduced packaging or using less toxic 
materials.  2   

 While there has been much talk about 
corporations turning towards sustainability and 
becoming environmentally friendly (Wasik,  3   
Bennett,  4   Drumwright,  5   Sheth and Parvartiyar  6  ) 
many efforts have been made to defi ne green 

consumers (Benett,  7   Brown and Wahlers,  8   
Dagnoli  9  ), with confl icting results. It has been 
suggested that consumers’ green preferences may 
be better appreciated within the context of a 
holistic social interaction rather than in isolation 
(Peattie,  10   p. 164). Thus, as Wind  11   suggested 
instead of turning the green market into a set 
of identifi ed generalisations, it would be more 
practical for the development of business strategies 
to investigate consumer modifi cations in purchase 
behaviour, in terms of product attributes such as 
price and quality. 

 There is evidence to suggest that consumers 
are price and quality sensitive when it comes 
to  ‘ buying green ’ .  12   Other researchers have 
attempted to identify green consumer ’ s 
profi les with an intention to characterise 
green market segments using demographic 
variables (McKenzie,  13   Roberts,  14   Titterington 
 et al .,  15   Brown and Wahlers,  16  ) and they have 
been able to categorise them as being young, 
well-educated and affl uent urban dwellers 
(Arbuthnot,  17   Weigel  18  ). In comparison, Jolibert 
and Baumgartner  19   found that although green 
consumers were younger and more highly 
educated, their green attitude was not income 
related. Other studies have indicated that 
environmental concern and behaviour were 
stronger for persons above 50 years of age 
(Gallup and Newport,  20   Kohut and Shriver,  21   
Lansana,  22   Vining and Ebreo  23  ). At the same 
time, price sensitivity appears to be a factor 
that is more directly related to income or 
the established purchase pattern associated with 
older age groups. Price and quality variations 
combined may provide the consumer a chance 
of exercising trade-offs for a purchase 
decision. Some research clearly indicates that 
committed environmentalists were more likely 
to purchase products on their environmental 
credentials, with price being less of a factor in 
the purchase decision.  24   In order to explain the 
impact of price and quality on consumers ’  
green demand, this study attempts to combine 
those factors with the demographic profi les 
of consumers forming distinct clusters or 
market segments, along with their environmental 
beliefs.   
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 DESIGNING PREDICTORS OF 
ENVIRONMENTAL PROFILE 
ANALYSIS 
 Unlike other research that examined various 
social-psychological, behavioural, recycling 
or attitudinal factors, this research focuses 
its stand on environmental beliefs, values and 
knowledge about environmentalism. Reid has 
concluded that the environment has had a 
defi nite impact on consumer behaviour and has 
identifi ed four segments whereby suggesting to 
target consumers according to environmental 
beliefs.  25   

 Basically knowledge advocates beliefs and 
values. Environmental knowledge can be 
defi ned  ‘ as a general knowledge of facts, 
concepts, and relationships concerning the 
natural environment and its major ecosystems ’  
(Fryxell and Lo,  26   p. 45). Thus, in simple 
terms, environmental knowledge involves what 
people know about the environment and the 
beliefs that they hold about key environmental 
aspects or impacts. 

 The theory reveals that consumers who 
are knowledgeable about the problems of the 
environment will be motivated towards green 
purchase.  10   While researchers (Hines  et al .,  27   
Schann and Holzer  28  ) found that it was not 
just knowledge of environmental issues that 
had an impact on consumer behaviour but 
also the action strategies that are available 
to respond to environmental issues. 

 Although there are problems in measuring 
environmental knowledge, knowledge forms 
the basis of environmental awareness and beliefs. 
Amyx  et al .  29   found that subjective knowledge 
was preferred over objective knowledge. 
Their research indicated that higher levels 
of subjective knowledge were associated 
with higher incomes but there was no 
relationship between higher levels of subjective 
knowledge and individuals ’  age, education, gender 
or home ownership. 

 Thogerson and Olander  30   suggest that 
sustainable consumption is infl uenced by 
individuals’ value-priorities. There is also 
verifi cation from research conducted by Karp  31   
that green consumers were more likely to hold 

altruistic values. While Chan  32   found that 
those who shopped regularly for  ‘ green ’  
products and spent more on green products, 
in comparison to other products, were more 
likely to score highly on measure of biospherism, 
which related to a  ‘ man-nature ’  orientation. 
Roberts  33   indicated that those who scored highly 
on his  ‘ Ecologically Conscious Consumer Scale ’  
were more likely to believe in  ‘ limits to growth ’ , 
a  ‘ spaceship earth ’  and an  ‘ equality with nature ’ . 
This provides further substantiation that those 
more heavily engaged in eco-centric and bio-
spheric values and beliefs are more likely to be 
green consumers. Thus, having recognised 
consumer environmental beliefs and values, we 
would like to identify how these consumers who 
hold strong beliefs react to price and quality of 
green products and whether there would be a 
trade-off  ? 

 In order to provide a more meaningful 
rationalisation, our next concern is to look at 
demographic profi les. The key issue is that the 
same purchase can be made based on different 
motives, and infl uenced by a combination of 
several demographic profi les, knowledge, attitudes, 
past experiences and values.  10   

 With regards to demographic profi les, 
there has been no signifi cant link found 
between demographic segmentation and green 
purchase.  34   This could be due to the notion 
that different groups of people relate to 
different parts of the environmental agenda.  10   
There have been contradictory results of 
younger and older age groups concerns about 
environmental issues.  10   There is, however, a 
belief that environmental concern is directly 
related to a consumer ’ s level of education.  35   
Based on four surveys, Hines  et al .  36   found no 
relationship with gender.   

 METHOD  

 Data collection 
 A survey research was designed and implemented 
to collect empirical data enabling the grouping 
of respondents with respect to their price and 
product quality attributes of green products. The 
research instrument used in this study was 



 D ’ Souza, Taghian and Khosla 

Journal of Targeting, Measurement and Analysis for Marketing Vol. 15, 2, 69–78 © 2007 Palgrave Macmillan Ltd 0967-3237 $30.0072

structured based on prior qualitative research and 
the literature review. The instrument was pre-
tested and modifi ed to include variables 
contributing to the customers ’  formation of the 
overall perception about environmentally safe 
products. All measurements were subjective 
assessments by the respondents using a seven-
point Likert-type scale.  37   The sample was 
randomly drawn from the residential telephone 
directory of Victoria (Australia) including both 
metropolitan and regional areas. The 
questionnaires were administered over a weekend 
using Quantum Research data collection services. 
The respondents were the main buyers of food 
from supermarkets irrespective of gender. A total 
of 155 questionnaires were completed and were 
used for data analysis. 

 The sample selection method using a random 
telephone dialling was expected to provide a 
representative sample of the supermarket shoppers ’  
population. No nonresponse rate has been 
reported as the automatic telephone dialling 
would select the next call to replace the 
unsuccessful call. 

 The selected sample ’ s main characteristics were 
female (79 per cent), 35 – 54 years old (49 per 
cent), married (65 per cent) with children (47 per 
cent), secondary school educated (60 per cent) 
and employed (50 per cent). The data were 
analysed using both descriptive measures and 
cluster analysis to identify and validate the items 
contributing to each component in the model 
developed. The resulting instrument included 
items to measure customers ’  product perception 
of quality and price by using Kohonen ’ s LVQ 
behaviour prediction agent, which is discussed 
below.   

 Kohonen ’ s LVQ technique 
 In this section, we describe aspects related to 
Kohonen ’ s LVQ behaviour prediction agent, used 
for learning and predicting the fuzzy behavioural 
categories. Kohonen ’ s self-organising maps are 
characterised by a drive to model the self-
organising and adaptive learning features of the 
brain. The learning algorithm organises the nodes 
in the two-dimensional grid into local 

neighbourhoods or clusters that act as feature 
classifi ers on the input data. The advantage of 
developing neighbourhoods is that vectors that 
are close spatially to the training values will still 
be classifi ed correctly even though the network 
has not seen them before, thus providing for 
generalisation. 

 Since Kohonen ’ s network is an unsupervised 
self-organising learning paradigm, Kohonen also 
introduced a supervised learning technique called 
Learning Vector Quantisation (LVQ). LVQ 
method is very useful because it amounts to a 
method for fi ne-tuning a trained feature map to 
optimise its performance in altering circumstances. 
The basic feature of LVQ method is that we can 
add new training vectors at typical situations to 
improve the performance of individual 
neighbourhoods within the map. This can be 
achieved by selecting training vector ( x ) with 
known classifi cation, and presenting them to the 
network to examine cases of misclassifi cation. 
Again a best match comparison is performed at 
each node and the winner is noted ( n   w  ) (Beale 
and Jackson,  38   p. 122). 

 The LVQ prediction model used in this work 
is based on the need to develop an incremental 
learning model of green purchase based on price 
and quality. 

 In order to develop a predictive model, we 
need to determine green consumer cluster groups 
related to purchase intention. These cluster groups 
then will become the dependent variable to be 
predicted by the LVQ technique. In the rest of 
this section, we fi rst describe the identifi cation of 
purchase intention cluster groups and then follow 
it up with the design and implementation of the 
prediction model.    

 LEARNING GREEN CONSUMER 
CLUSTER GROUPS 
 The purchase intention of green consumers is 
broken down into two dimensions or attributes, 
namely, price and quality of the green products. 
The price and quality dimensions are assumed to 
be infl uenced by beliefs or values and customer 
characteristic variables. In all, 20 variables or data 
points (under the above categories) were used to 
cluster green consumer groups as follows:  
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 Beliefs / values on environment:   

 I believe there are a lot of exaggerations about 
companies taking environmental risks nowadays. 
 I believe the government is doing all that is pos-
sible to safeguard the environment. 
 I believe that we should not slow down industry 
progress because of concern for the environment. 
 I believe environmental safety is the responsibil-
ity of the government, not individual citizens. 
 I believe that government legislation adequately 
regulates environmental protection. 
 I believe a well-known brand is always a safe 
product to buy. 
 I believe that the quality of environmentally safe 
products is not as good as other products. 
 I believe that the price of environmentally safe 
products is usually more expensive than other 
products. 
 I believe Australian companies are generally do-
ing a good job in helping to protect the envi-
ronment. 
 I believe companies should place higher priority 
on reducing pollution than on increasing their 
own profi tability. 

 I believe companies should place higher priority 
on reducing pollution than on increasing 
profi tability even if jobs are at risk.     

 Situational factors (price and 
quality) on green products   

 I prefer to purchase an environmentally safe 
product even if it is somewhat more expensive. 
 I prefer to purchase an environmentally safe 
product even if it is somewhat lower in quality.   

 In the rest of the paper, we will describe the 
design of a soft computing model using 
Kohonen ’ s LVQ technique for predicting the 
purchase intention of green consumers of green 
products. 

  Figure 1  shows a sample of the consumer 
behavioural patterns used as data set for learning 
the fuzzy behavioural categories / clusters towards 
price and quality. Initially ten clusters were 
obtained for price and 17 clusters obtained for 
quality. It was found that consumers were more 
densely clustered on the quality dimension of the 
product than on price, indicating stronger 

   Figure 1  :        Price cluster analysis  
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resistance to lower quality and relatively more 
relaxed in terms of higher prices. 

  Figure 2  shows the clusters based on 
cognitive, affective, customer characteristics and 
price / quality variables. Thus,  Figure 1  shows 11 
price / quality-based clusters. Of these ten price-

based clusters are distinct green customer groups 
whose purchase intentions are infl uenced by 
different beliefs, attitudes and demographic 
characteristics. 

 Eight of the 11 clusters shown in  Figure 2  are 
plotted on a two-dimensional price and quality 

   Figure 2  :        Price / quality cluster analysis  
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   Figure 3  :        Purchase intention clusters and two-dimensional price-quality model  
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model in  Figure 3 . A sample data set used 
for developing the LVQ-based predictive 
model is shown in  Table 1 . As can be seen, we 
have used only eight out of the 11 purchase 
intention categories (based on 11 price and 
quality clusters identifi ed in the preceding 
section). The three cluster categories, 3, 4 and 
10 are not included in  Table 1  and in  Figure 3  
forms the outliers of the two-dimensional 
price and quality model. 

 In order to establish the prediction 
accuracy of the Kohonen ’ s LVQ model, we 
have used the cross-validation technique for 
estimating generalisation error based on 
 ‘ re-sampling ’ .  39   It shows a total accuracy of 
94.32 per cent.    

 QUADRANT 1  —  PRICE (HIGH) 
AND QUALITY (HIGH) 
 Quadrant 1 included respondents who formed 
clusters that would prefer to purchase 
environmentally safe product if it was somewhat 
more expensive and were of somewhat higher 
quality.  

 Cluster one

Consumers in cluster one:   
 Strongly agreed on their belief that companies 
should place higher priorities on reducing 
pollution than on increasing their own 
profi tability. 
 Majority of the consumers belonged to an 
older age group; they had no children and 
were retired.     

—

—

 Cluster fi ve   

Consumers in cluster fi ve:
 Strongly agreed that there are exaggerations 
about companies taking environmental risks. 
 Consumers disagreed on government legislation 
adequately regulates environmental protection. 
 Consumers strongly agreed that companies 
should place higher priority on reducing 
pollution than on increasing their own 
profi tability. 
 Most of the consumers were in full time 
employment and were employed as white 
collared workers.     

 Cluster six   

Consumers in cluster six:
 Strongly agreed that we should not slow 
down industry progress because of concern 
for the environment. 
 Strongly agreed that well-known brand is 
always a safe product to buy. 
 Strongly agreed that the prices of 
environmentally safe products are usually 
more expensive than other products. 
 Strongly agreed that companies should place 
higher priority on reducing pollution than on 
increasing their own profi tability. 
 Married or in  de facto  relationship, year 10 and 
under and had no occupation.   

 While there is a variation in the demographic 
profi les, in these three clusters all consumers 
strongly agreed that companies should place 
higher priority on reducing pollution than on 
increasing their own profi tability.    

—

—

—

—

—

—

—

—

—

   Table 1 :      LVQ based predictive model 

  Categories    # per class    # Correct    # Error    % Correct    % Error    Std error  

 1  26  26  0  100.0  0.0  0.0 
 5  11  10  1  90.9  9.19  8.7 
 6  17  16  1  94.1  5.9  7.1 
 7  19  18  1  94.7  5.3  5.1 
 8  11  11  0  100.0  0.0  0.0 
 9  3  1  2  33.3  66.7  10.5 
 11  1  1  0  100.0  0.0  4.9 
 Total  88  83  5  94.3  5.7  2.4 
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 QUADRANT II  —  PRICE (HIGH) 
AND QUALITY (LOW) 
 Quadrant II included consumers who formed 
clusters that would prefer to purchase 
environmentally safe products if they had 
somewhat higher prices and were somewhat of 
lower quality in comparison to the alternative 
products.  

 Cluster seven   

Consumers in cluster seven:
 Strongly disagreed that the government is 
doing all that is possible to safeguard the 
environment. 
 Consumers agreed that companies should 
place higher priority on reducing pollution 
than on increasing their own profi tability. 
 Single, living alone, completed Higher 
Secondary, retired.     

 Cluster nine   

Consumers in cluster nine:
 Strongly agreed that we should not slow 
down industry progress because of concerns 
for the environment. 
 Strongly agreed that companies should place 
higher priority on reducing pollution than on 
increasing their own profi tability. 
 No children.     

 Cluster eleven   

Consumers in cluster eleven:
 Disagreed that the quality of environmentally 
safe products are not as good as other 
products. 
 Agreed that Australian companies are 
generally doing a good job in helping to 
protect the environment. 
 Strongly agreed that companies should place 
higher priority on reducing pollution than on 
increasing their own profi tability. 
 Married  de facto   —  and no occupation.   

—

—

—

—

—

—

—

—

—

—

 In this quadrant as well, while there is a variation 
in the demographic profi les, in these three 
clusters all consumers, strongly agreed that 
companies should place higher priority on 
reducing pollution than on increasing their own 
profi tability.    

 QUADRANT III PRICE LOW /
 QUALITY LOW 
 Quadrant III includes consumers who formed 
clusters that would prefer to purchase 
environmentally safe product if it was somewhat 
lower in price and were somewhat lower in 
quality in comparison to the alternative products.  

 Cluster eight   

Consumers in cluster eight:
 Neither agreed nor disagreed that the 
government legislation adequately regulates 
environmental protection. 
 Married /  de facto .      

 QUADRANT IV PRICE (LOW) AND 
QUALITY (HIGH) 
 Quadrant IV included consumers who formed 
clusters that would prefer to purchase 
environmentally safe product if it was somewhat 
lower in price and was of higher quality in 
comparison to the alternative products.  

 Cluster two   

Consumers in cluster two:
 Strongly agreed that we should not slow 
down industry progress because of concern 
for the environment. 
 Consumers in this group had completed 
higher secondary education and had no 
occupation.   

 The larger number of clusters fell in quadrant I 
Price High / Quality High and quadrant II Price 
High / Quality Low. 

—

—

—

—
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 In both these quadrants, the research indicated 
that all clusters showed strong preference for 
companies to place higher priority on reducing 
pollution than on increasing their own 
profi tability.    

 MANAGERIAL IMPLICATIONS 
 Peattie  10   indicated that if the majority of 
consumers were offered credible green products 
with similar prices and technical performance to 
conventional products, consumers would 
discriminate in favour of the green products. 
Thus, for marketers of green products, the 
challenge lies in how to identify environmental 
beliefs and values consumers hold about green 
products in order to target them. For those 
consumers who do not currently purchase green 
products, the question is whether and how they 
can be motivated to become potential green 
consumers. 

 The present study has found evidence to 
suggest that there appears to be a fundamental 
expectation existing on the part of the customer 
about all products to be green and friendly 
to the environment. From the cluster analysis, 
it can be explained that consumer attitude 
appears to be that they are less likely to 
compromise on product quality than on 
somewhat higher prices of green products. Thus 
with respect to business strategy, arguably, this 
may mean two things: (1) manufacturers may 
produce higher quality green products and use 
the premium pricing strategy commensurate 
with the higher costs of production or (2) 
they may compete in the marketplace offering 
comparable product quality standards at the 
competitive price categories in the market. The 
second option may require investment in refi ning 
production processes and employing technology 
more effectively to create lower cost-based 
production processes. 

 It can be seen that buying intent for green 
products is also associated with customer ’ s 
personal characteristics. Consumer demographics 
play a role in cluster analysis. In essence, to target 
these markets effectively, managers may benefi t 
from segmenting the market based on consumer ’ s 

green demographic profi le. Further research could 
investigate this issue more fully. 

 For those companies that intend to use the 
green product offering as a competitive advantage, 
it appears to be fundamental to segment their 
markets based on the three combined dimensions 
of price / quality / demographic characteristics and 
be able to quantify each segment for their 
attractiveness and purchase readiness. 

 Keller  40   has identifi ed ten top traits for the 
world ’ s strongest brands. In order to build up a 
strong green brand, there appears to be a need 
for consideration of a pricing strategy in line with 
consumers ’  perception and strength of attitude 
toward value and specifi cally about green values. 
Therefore, for environmental marketers pricing 
may involve a three-way balance between price, 
eco-performance and primary performance to 
create a green value strategy.  10   

 A fundamental issue is whether green 
consumers can be targeted. This study suggests 
that those consumers whose beliefs extend 
positively towards the environment, potentially, 
demonstrate a relatively consistent response 
format and commonality of intention to 
purchase. Therefore, this target market may 
be attractive and could, potentially, be served 
using a well-structured and formulated 
environmental marketing strategy and consistent 
implementation.   

 CONCLUSIONS 
 In summary, the understanding of the 
green products perception formation, potentially, 
has a number of applications. The analysis 
provides the motivations for management (1) 
to build a strong competitive advantage for the 
product, in terms of quality and price, (2) to 
develop and project a profi le of green 
consumer based on demographics and (3) to 
meet customers ’  expectations by genuinely 
being as well as effectively being recognised 
by consumers as being demonstrably socially 
responsible. This strategy may offer the 
potential benefi ts of improvement in market 
share and assist to achieve sustainable longer 
term profi tability.           
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