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Summary
In this paper, consumer behaviour in the Netherlands in respect of milk is investigated using a model based on the EKB model, a so-called integrated model
of consumer behaviour. The objectives of the study are: to gain insight into the
factors that influence buying and consumption behaviour with respect to milk
and into the applicability of integrated models to consumer behaviour regarding
generic products, such as liquid milk. It was established that liquid milk was
perceived as a neutral drink: not ordinary or luxury, as a food not a drink for
pleasure, and not as being refreshing. Liquid milk was perceived differently
at varying times of consumption during the day. The most important socioeconomic variables explaining individual differences in consumer beliefs regarding milk are: age, level of education, and residential area. These and other conclusions from the analysis are useful for market segmentation. The results
suggest that empirical models of the EKB type can contribute to the understanding of consumer behaviour in respect of generic food products. The specific
extensions of the general EKB model made in this study may be relevant for the
analysis of consumer behaviour in regard to other food products.

1.

Introduction

Analyses of demand for agricultural products are largely econometric and
contribute much to the understanding of how global economic factors (e.g.
price) influence demand for agricultural products. In particular, they serve to
forecast demand for agricultural products on the basis of developments in
*

For a more detailed description of this research project and the results, see Termorshuizen,
1982 (in Dutch, with summary in English).
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economic variables, such as income and prices. However, for the appropriate
marketing of agricultural products, a more thorough understanding of consumer
behaviour is necessary. Especially advertising and product policy require greater
knowledge of the factors determining consumer food choice behaviour. Numerous analyses of aspects of consumer behaviour in respect of liquid milk have been
carried out. However, many of these studies have been commissioned by private
companies and related commercial bodies and are therefore confidential. Of the
very few which have been published, the following are cited. Dichter (1964)
carried out a psycho-analytical study of motivation towards milk consumption.
Beldo (1966) demonstrated the value of consumer evaluation criteria with regard
to milk for market segmentation. Bayton (1963) quoted a study sponsored
by the American Dairy Association which revealed a set of six basic factors
operating in the perception of milk: I. Vitality; Strength; II. Body Building
Growth; III. Personableness; IV. Beverage Use; V. Age of User, and VI. Health
Apprehension. Ackerman et al. (1981) analysed aspects of consumer behaviour
with regard to milk consumption in Belgium. In the United States consumer
responsiveness to milk advertising has been analysed extensively (e.g. Kinnucan
and Forker, 1982; and Thomson and Eiler, 1977).
Analyses of consumer behaviour tend to be partial, for example, dealing with
psychological or sociological aspects only. This is also true for analyses of consumer behaviour in respect of agricultural products. However, for marketing
purposes, these approaches need to be integrated. Various models for integrated
analyses of consumer behaviour have been developed in marketing theory. Wellknown are those developed by Nicosia (1966), Howard and Sheth (1969),
Engel and Blackwell (1982), and Bettman (1979). These models are difficult to
apply in empirical studies because of the many variables included which are hard
to measure. This may be the reason why such models have not been applied to
date in the analysis of demand for agricultural products. In the present study an
integrated model has been developed to describe consumer behaviour in respect
of milk. Our model follows the framework of the so-called EKB-model, originally
developed by Engel, Kollat and Blackwell (Engel and Blackwell, 1982). To the
authors' knowledge, this is the first time that liquid milk consumption has been
analysed with such an integrated model. In this paper, the EKB model is first
reviewed briefly, and subsequently, a model for the consumption of liquid milk
based on the EKB model is presented. Then estimation procedures and results
are discussed. From the results, conclusions can be drawn about consumer behaviour in respect of liquid milk. In addition, the results give an insight into the
value of integrated models of consumer behaviour regarding perishable agricultural products.
2.

Integrated models of consumer behaviour

During the 1960s, efforts to develop integrated models of consumer choice behaviour were initiated. Classic examples of that work are the models of Nicosia
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(1966) and Howard and Sheth (1969). According to Engel and Blackwell (1982:
678), workable models 'should delineate:
(1)
the variables associated with consumer decision processes;
(2)
the general relations that exist among variables; and
(3)
the general principles that express the model's ingression in particular
purchase occasions'.
The integrated model of consumer behaviour of Engel, Kollat and Blackwell
(EKB model) is discussed in detail because it served as a frame of reference for
the development of a consumer behaviour model for milk consumption. This
model was chosen because it offered a broad framework of consumer behaviour
and because it integrated most factors which have been demonstrated, or are
assumed to be relevant, to consumer behaviour theory. The model emphasizes
the choice to be made from a set of alternatives, for example, the choice of milk
from all beverages which are choice alternatives on a certain consumption
occasion. In the EKB model, decision-making behaviour of consumers is assumed
to comprise four stages: problem recognition; search; alternative evaluation; and
choice.
The EKB definition of problem recognition is 'a perceived difference between
the ideal state of affairs and the actual situation, sufficient to arouse and activate
the decision process' (Engel and Blackwell, 1982). Problem recognition can be
activated either by external stimuli (e.g. talking about a particular product) or
by internal stimuli (e.g. thirst).
Once a problem is recognized, alternative solutions are sought. First, an
internal search is carried out, and if one alternative is strongly preferred then a
decision is taken immediately. This method of problem solving is known as
routinized response behaviour. However, if the internal search does not provide
sufficient information, an external search process begins as is the case: (a) in
limited problem-solving behaviour, where a consumer is aware of the choice
criteria but not of the performance on such criteria of all the alternatives available in the market, and (b) in extended problem-solving behaviour, that is a
decision situation in which the consumer is unaware of the choice criteria or of
the performance of the alternatives on these criteria. The acquired information is
processed by the consumer and stored in his memory.
The outcome of the search stage is a number of alternatives for selection by
the consumer. In the following stage, in the decision process, the alternatives
are evaluated. This includes selecting and weighing evaluative criteria, developing
beliefs, and combining them into attitudes. In the case of a beverage, the evalu- .
ative criteria may include, 'refreshing', 'healthy', and 'nutritious'. In the model
presented, products are considered to be multidimensional. Beliefs link the
evaluative criteria to the alternative drinks, from which a choice is to be made,
for example, 'milk is wholesome'. In the EKB model, a modification of the
attitude model developed by Ajzen and Fishbein (1973) is used. This model is
described by the equation

4

J. G. Termorshuizen, M. T. G. Meulenberg and B. Wierenga
K

ATj

=

L

BjkWk

(I)

k= 1

where
ATj = attitude towards alternative i,
Bjk
= belief, linking evaluative criterion k to alternativej;
wk = subjective importance of evaluative criterion k.
In the final stage of the decision-making process one particular alternative is
chosen. However, another variable may intervene between attitude formation
and choice, that is, behavioural intention. In this variable, the impact of attitude
and of social influences on behaviour are integrated. Social influences are
assumed to be determined by normative beliefs ('I am supposed to behave in this
way') and motivation to comply ('In general, I do what others expect me to
do'). Choice is assumed to be consistent with the behavioural intention, unless
unanticipated circumstances occur at the time of choice (e.g. the product is out
of stock).
The outcome of the consumer decision process can be either satisfaction, if
the choice made is consistent with beliefs and attitudes, or dissatisfaction, which
may lead to post-decision search for information to reduce that dissatisfaction.
From their model, Engel and Blackwell derived further specific models including a model for 'low involvement' buying behaviour. The general EKB
model has been used as a frame of reference for the model presented in this
paper, and has been modified on the basis of the particular characteristics of
the consumption of liquid milk and the data available.
Our model, described in the next section, has the same basic structure as the
EKB- model. The purpose of using this model is to get a better insight into the
factors determining consumer choice with respect to milk, i.e. the purpose is to
explain. The model helps to structure the consumer decision process. It should
be stressed however that the purpose is not to test the EKB- model. It may be
questioned whether such a general model could be tested at all. For a more
specified model, the Howard and Sheth model, efforts have been undertaken
to test the model. The results of these tests varied widely (see for instance Engel
and Blackwell, 1982).
Another point to be mentioned here is our purpose to explain choice with
respect to the consumption of milk versus other beverages. It is assumed that
these beverages are available in the household already. Our model does not
directly explain purchases of milk although, of course, purchase behaviour is
closely linked to consumption behaviour.

3.

A model of consumer behaviour in respect of milk

The decision-making process in respect of milk has been conceived as a choice
of beverage. This choice was investigated within the context of home consump-
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tion only, and consumption in other places, such as in restaurants and at school,
was not included. Consequently, consumer behaviour has been analysed as a
choice process between 12 frequently consumed beverages: whole milk, semiskimmed milk, buttermilk, whole yoghurt, skimmed yoghurt, fruit yoghurt
drink, chocolate milk, coffee, tea, fruit juice, soft drinks and beer, thus implying that not only milk but also other beverages should be included in the
analysis.
In this section, a consumer decision model is developed specifying the
variables, and the equations describing the relationship between these variables,
in each of the four stages of the decision process. The model is presented
schematically in Figure 1 on page 10. The operationalization of variables in the
model in this study is also discussed in this section.
3.1

Problem recognition

In the choice of a beverage, problem recognition can be, for instance, a feeling
of hunger or thirst, or a need to act socially. Clearly these are different types of
problems. It is assumed that problem recognition differs at various times during
the day. For instance, drinking coffee in the evening can be result from a need to
act socially, whereas soft drinks in the afternoon can be motivated by thirst.
Consequently, the decision-making process with regard to milk is assumed to vary
at different times during the day.
This process has been investigated separately for breakfast, lunch, afternoon,
and evening. Problem recognition as such has not been analysed, because the
products under investigation are purchased frequently and are well-known to
consumers.
\
3.2

Search

It is assumed that the decision-making process is a limited problem-solving
process. This implies that consumers are aware of the criteria on which to
evaluate the alternative beverages, but are not as yet aware of the performance
of each alternative in a particular situation (Howard, 1977). For some respondents, the model of routinized response behaviour may be more appropriate
because this is a limited problem-solving model in which there is but one
alternative.
The set of alternatives can differ for each individual. For the purpose of including the most likely alternatives to milk, the set of 12 frequently consumed
beverages was chosen. This set was the same for all respondents.
Consistent with limited problem-solving, active search is assumed to be of
little importance in this frequent decision process. Stored information and
experience are the main guidelines in making such a choice. Some active search
occurs when a new beverage is presented. The consumer may sample the new
beverage and this newly acquired information is stored in his memory.
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3.3

Evaluation of the alternatives

In evaluating the alternatives, the consumer uses criteria of relevance to him. He
has his beliefs about the alternatives; such beliefs with regard to beverages,
according to the EKB model, are a function of norms and values, life style, and
personality. The same holds for the consumer's subjective weighing of the
criteria. Within the constraints of the survey, it was impossible to include all
these variables adequately. In particular, life style and personality would have
required too much interviewing time. Also it is well known that past research on
personality as an explanatory variable of consumer behaviour has not provided
many reliable results (see for instance: Engel and Blackwell, 1982). Apart from
these deviations from the EKB model because of measurement problems,
equations (2) and (3) also differ from the EKB model because of the inclusion
of some specific variables, which are supposed to explain beliefs and weights
with respect to liquid milk consumption.
Consequently, equations (2) and (3) are based on the EKB model as a frame
of reference but include as well some explanatory variables which are specific
with respect to drinks. Amongst others, purchasing and consumption habits
seem important in this respect: heavy users may have different salient beliefs
and weights than light users. Also regional differences in culture, specifically in
consumption habits, may influence beliefs and weights. Social class, level of
education and regional district probably seem to be related to values and norms
of consumers and to life style. Life style may be related to family size too.
Therefore, a broad range of demographic and socio-economic variables and
consumption variables are proposed to be explanatory variables of beliefs and
weights with respect to liquid milk consumption.
As a result, the first two equations of the model are:
(2)
(3)
where
Bijk
Wikt
Ai
HSi
SCi
Di
EDi
PHi

belief of individual i, linking evaluative criterion k to beverage j
subjective importance to individual i of evaluative criterion k at time t
of the day.
age of individual i
size of household to which individual i belongs
social class of the household to which individual i belongs
regional district in which individual i lives
level of education of individual i
purchasing habits of individual i: whether he purchases milk from the
milkman, and frequency of milk purchasing
consumption habits of individual i: never purchases milk; consumed
milk at school; prefers pasteurized milk.
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Attitudes are expressed in an expectancy-value
1973) as
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structure (Wilkie and Pessemier,

K

A Tijt =

2

Bijk'

Wikt

(4)

k=l

where

A Tijt
K

attitude of individual i drinking beverage j at time t of the day
the number of evaluative criteria.
From a pilot study, seven attributes were derived as being of relevance to consumers in choosing a beverage to drink at a particular time of the day: wholesome, ordinary, refreshing, tasty, social, cheap, and preventing heart and coronary
diseases. These attributes are generally consistent with the perceptual dimensions
of milk inferred by Bayton (I 963) and Ackerman et at. (1981).
Beliefs were rated on a five-point scale for statements, such as, 'whole milk is
very/rather/somewhat/a
little/not at all wholesome'. Respondents were asked to
rate all 12 beverages in the study on all seven evaluative criteria.
The subjective weights for each criteria which were assumed to differ with
time of consumption were measured by a 70-point constant sum scale. Respondents were asked to divide the 70 points among the seven criteria according to
the importance they attached to each criteria when choosing a beverage at a
particular time of day.

3.4

=

Behavioural intention

In the EKB model, behavioural intention is determined by attitudes to the
alternatives, social influences and anticipated circumstances. The first two
variables are in accordance with the Fishbein Extended Model (Ajzen and
Fishbein, 1973). The social influences represent both the pressure consumers
perceive from reference groups to behave in a certain way and the extent to
which consumers concede to that pressure. The social norm is defined as
M

ss; = I

NBimj'

uc.;

(5)

m=l

where
SNij
NBimj

overall social norm of individual i regarding drinking alternative j
belief of individual i about reference group m regarding drinking
alternative j
MCim = motivation of individual i to comply with reference group m
M
the number of reference groups.
Social influences as defined in equation 5 are limited to the reference groups:

=
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the household, parents, physicians, and friends; these groups emerged as being
important in a pilot study. To measure normative beliefs, a yes-no scale was used
for each combination of a reference group and a drink (e.g. 'my parents have
not taught me to drink .... ').
Motivation to comply was measured using a five point scale for each reference
group (e.g. 'in drinking behaviour, I generally do what my parents have taught
me'). The influence of others in the family is represented by the attitude of
another individual in the same household.
Equations (4) and (5) are definitional equations. They express how, in the
Fishbein-model, attitudes and social norms are specified as a multidimensional
concept. Consequently, these equations will not be tested in this research.
It has been argued already in Section 2 that it may be useful to introduce
behavioural intention in the model between the elements 'alternative evaluation'
and 'choice'. In the case of milk, it does not seem that positive evaluation necessarily implies positive consuming intention. Norms with respect to the consumption of the product and normative compliance seem of importance as well in this
respect. Consequently equations (5) and (6) are proposed as useful elements of
our model. They are according to the Fishbein Behavioural Intentions Model.
Behavioural intention was measured by asking respondents to rank the 12
beverages in order of preference. For that purpose, respondents were asked to
imagine that within a few days they would wish to take a drink at a certain time
of the day, and to rank the 12 beverages in order of preference. The behavioural
intention regarding a particular drink is specified as follows
(6)
where
B/ijt
A Tijt, A Tajt

=

behavioural intention of individual i in respect of drink j for
time t of the day.
attitude of individual i and of individual a in the household to
drinking alternative j at time t of the day.
anticipated circumstances by individual i at time t of the day.
overall social norms of individual i regarding drinking alternative

i.
Equation 6 was estimated separately for each alternative j.
3.5

Choice

In general, the alternative chosen will be that with the highest behavioural
intention. However, unexpected circumstances may arise at the time of choice;
mainly the unavailability of the chosen alternative. As out-of-stock problems
occur rarely in the case of milk, unexpected circumstances do not seem to be
of great importance for drinking milk at home. Clearly, in a buying situation,
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other unexpected circumstances may occur, such as, a sudden change in price,
a change in income, or the particular product being out of stock.
Consequently, in accordance with the EKB model, choice of milk is assumed
to be a function of behavioural intention and of unexpected circumstances:

(7)
where
Cijt
Blijt

choice of individual i of a beverage j at time t of the day
behavioural intention of individual i in respect of beverage j at time t
of the day
UCt
unexpected circumstances at time t of the day.
As a measure for actual choice, frequency of drinking a beverage at a certain
time of the day was used. This measure was preferable to asking respondents to
state the quantity consumed during the week before the interview, for instance,
because of the risk of overestimating the amount consumed.
Unexpected circumstances were measured as the frequency that milk was not
available when that was the required drink.
3.6

Summary of the model and data collection

The model of consumer behaviour in respect of milk, as represented by the
equations 2 to 7, is shown as a flow-chart in Figure 1.
Data on the variables in the model were collected from a representative
sample of 998 Dutch households, all the housewives of which were interviewed.
In addition, in each household, another person over 15 years of age was selected
to answer questions on attitude in order to measure the variable A Tajt. Four
versions of the questionnaire were used, one for each of four times during the
day (breakfast, lunch, afternoon, and evening). Consequently, the sample size
per questionnaire for each time was a quarter of the whole sample.

4.

Results

The equations describing the model have been estimated by various methods
applicable for the respective equation. The evaluative criteria were validated
prior to estimation.
4.1

Validation of the evaluative criteria

A fundamental condition for the successful application of the model is the
validity of the evaluative criteria used in the analysis. For this reason the seven
criteria found in the pilot study were first validated using multidimensional
scaling. The respondents were asked to rate the subjective similarity of each pair
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of beverages on a five-point scale. The scores were analysed using Kruskal and
Carmone (1969) MDScal-algorithm. With this algorithm, a perceptual configuration of the 12 beverages was developed in which beverages perceived as
being very similar are close together and those perceived as dissimilar are at
a distance from each other. The solution (stress: .045) obtained in a threedimensional configuration of the 12 beverages (Figure 2) was such that the seven
attributes originally found to be important for milk, may be condensed into
three basic perceptual dimensions.
dim 2
K
L

M
D
]

dim 1
1.0

H

A
B

C F

A
B
C
D

G
E

E

F
G
H
J

dim 3

K

D

L
M=

AB

whole milk
semi-skimmed milk
buttermilk
chocolate milk
whole yoghurt
skimmed yoghurt
fruit yoghurt drink
fruit juice
soft drink
coffee
tea
beer

K
F

C

E

M

L

H

Figure 2.

dim 1

1.0

G

J

Perceptual configuration of 12 beverages in three dimensions

For the interpretation of the three dimensions, consideration was given to
rank correlations of the mean scores of the beverages on the seven attributes
and the scores of the beverages on the perceptual dimensions.
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Table 1.

Rank correlations showing the relationships between attributes
and perceptual dimensions
Attribute

Dimension

Wholesome

Ordinary

Refreshing

Cheap

Not bad
for heart

Tasty

Social

I

2

-.26
-.69**

.04
-.15

3

.28

-.87**
.11
.27

-.53*
-.30
.15

-.17
-.59**
-.13

-.52**
.11
.02

-.06
.83**
-.31

--.69**

*p < .05; **p < .01

Dimension 1 (Figure 2) correlated negatively with the attributes ordinary,
cheap, and tasty. This dimension indicates whether a beverage is seen as either
ordinary (coffee and tea, for example), or as a luxury (beer, for example).
Dimension 2 (Figure 2) correlated positively with the attribute social and
negatively with the two health attributes. Beverages rated high on this dimension
(coffee, tea, beer, for example), are perceived as being taken for social and not
for health purposes. It is possible that certain beverages are seldom taken for
pleasure, but solely for their healthfulness as a food. Thus, the second dimension
indicates whether a beverage is seen as being utilitarian (as a food) or hedonistic
(for pleasure).
Dimension 3 indicates the extent to which a beverage is seen as being refreshing. Chocolate milk, whole milk, and semi-skimmed milk were not so regarded,
whilst fruit juice and soft drinks were perceived as very refreshing.
4.2

Model estimation

Beliefs (equation 2)
The relationship between beliefs and the socio-economic variables was investigated by canonical correlation in view of the numerous beliefs as dependent
variables and the numerous explanatory variables. Each beverage was analysed
separately. The results for whole milk and semi-skimmed milk are presented in
Table 2. For a full description of canonical correlation as a statistical method,
the reader is referred to statistical textbooks (see for instance Chatfield and
Collins, 1980).
In general, few strong relationships between beliefs and social and demographic variables were found. In the case of whole milk, three canonical correlations were highly significant (p < .005). The three factors relate, respectively,
to the extent to which whole milk is considered a cheap product (re = .35); the
taste of whole milk (re = .30); and to health attributes (re = .26). Respondents
having a high level of education and those who preferred pasteurized as opposed
to sterilized milk, considered whole milk to be cheap. Those respondents not
purchasing milk at all did not like its taste; this variable did not load significantly
on the two other factors. Housewives between 50 and 65 years of age were not
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Table 2.

Canonical correlations showing the relationship between beliefs
with respect to milk and socio-economic variables
Whole milk

Number of respondents
Canonical correlation
Attributes:
healthy
luxurious
refreshing
cheap
not bad for heart
tasty
social
Percentage

13

of variance explained

Age of housewife (years):
15-24
25-29
30-34
35-39
40-49
50-64
Household size
Doorstep delivery
Never purchase milk
Social class :
A
Bl
B2
D
Geographical area:
Rotterdam/ Amsterdam/Den
Haag
West
North
East
Educational level :
low
middle
high
Had school milk
Preference for pasteurized milk
Milk-buying frequency

869
.35

869
.26

860
.35

-.66
.32
.31
-.72 -.63

.51
-.49
.45
.48
.41

869
.30

-.56
-.71
-.74
.47 -.48
11

Semi-skimmed
milk

20

.59

21

22

-.32

-.36

-.41
.53
-.37
.47

.34
-.41

.37

-.36
.33 -.43
-.44

-.36 -.30
-.52

.31
.50

.32
-.34

-.47

-.47
-.37
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convinced of the health value of whole milk to the same extent as those in other
age groups. Fear of cardiovascular disease may playa role in that; those in this
age group may feel the need to reduce their intake of fat.
Subjective weights (equation 3)
The results obtained with equation 3 have been analysed by a multiple regression
analysis. Prior to the analysis, the hypothesis that the weights of the seven
attributes differed with time of consumption, was tested by analysis of variance.
The mean weight for each attribute on a 70-point scale is given in Table 3.
For four of the seven attributes, mean weights differed significantly with the
time of consumption. At breakfast and lunch, the health attributes were more
important, while in contrast the attributes, social and refreshing, were relatively
unimportant. In general, health attributes and the attributes taste and social,
were found to be the most important in the choice of a beverage at a specific
time.
In regression analyses both for all attributes and for the four times of consumption, 7% to 20% of the variance in attribute weights was explained. As in
the results obtained by the analysis of equation 2, the most important explanatory variables were age and level of education of the respondent, and geographic
area of residence. These variables may be related to habits and changes in habits;
a high level of education may well lead to a more critical view of habits and
change in habits.
It is well known that analysis of consumer behaviour on the basis of data of
individual households is impeded by differences in consumption between individual households which are not caused by systematic factors. However, the
statistical fit in our research is in line with R2 -values found in other work, (for
instance Bass and Wilkie, 1973; Bonfield, 1974; Ryan and Bonfield, 1975;
Bhagatetal., 1979).
Attitudes and social norms (equations 4 and 5)
Attitude scores were not estimated but were determined by the expression given
as equation 4. They were derived by multiplying weights by beliefs. The mean
attitude scores calculated on the basis of normalized beliefs are given in Table 4.
For all beverages except chocolate milk, fruit juice, and tea, attitude scores
differed significantly with the time of the day. These differences can be explained in terms of the differences in the scores of beliefs and of weights.
It also appeared that fruit juices were given the highest attitude score at four
times during the day, both by housewives and other members of the family.
Household life cycle seemed to influence attitudes. For instance, housewives
between 18 and 40 years of age, had a more positive attitude to liquid milk at
breakfast and at lunch. This may be related to the responsibility for the feeding
of growing children in that stage of the household life cycle. It is interesting
to note that consumer attitude was stronger for tea than for coffee in the
evenings; yet coffee, and not tea, is the traditional drink in the Netherlands.
This higher attitude score for tea is based on the higher scores for tea on the

Table 3.

Mean weights on a 70-point scale for attributes of milk consumed at various times during the day

Attribute

Wholesome

Ordinary

Refreshing

Cheap

Not bad
for heart

Breakfast
Lunch
Afternoon
Evening

23.4
25.7
18.1
16.9

2.9
2.9
3.3
3.0

6.2
7.3
9.3
8.6

4.4
4.0
4.1
3.2

11.9
12.2
9.9
9.9

13.9
11.7
13.5
13.5

7.3
6.2
11.7
15.0

ANOVA: p =
Overall mean

.00
21.1

.77
3.0

.00
7.8

.16
3.9

.03
11.0

.22
13.2

.00
10.0

Tasty

Social

Total

g
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70
70
70
70
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Table 4.

Mean attitude scores of housewives for beverages consumed at
various times during the day

Whole milk
Semi-skimmed milk'
Buttermilk
Chocolate milk
Whole yoghurt
Skimmed yoghurt
Fruit yoghurt drink
Fruit juice
Soft drink
Coffee
Tea
Beer
a
b

Breakfast

Lunch

Afternoon

Evening

ANOYA:

(n=233)

(n=217)

(n=202)

(n=216)

p=

5.99
6.36
6.93
5.31
5.94a
6.27b
5.68
7.14
4.63
5.24
6.52b
3.98

6.20b
6.41 a

5.68
6.11
6.67
5.18
5.69a
6.09b
5.37
7.11
5.08
5.86a,b
6.63
4.51

5.69
5.96
6.27
5.23
5.57a
6.09b
5.35
7.23
5.08
6.06b
6.81
4.65

.00
.00
.00
.46
.00
.04
.02
.22
.00
.00
.24
.00

6.97
5.12
5.98
6.49a,b
5.63
6.97
4.67
5.07
6.55b
4.05

Differs from the score of whole milk
(p
Differs from the score of semi-skimmed milk (p

< .05)
< .05)

attributes 'not bad for the heart' 'cheap' and 'refreshing'. Coffee was chosen as
being only slightly superior to tea on the attribute 'tasty', but substantially so
on the attribute 'pleasant'. Possibly in the evening, the decision process in
choosing a drink is of the lexicographic type: those drinks considered superior
in the attributes 'tasty' and 'pleasant' were chosen.
As may be expected, the male members of the households tended to have a
more positive attitude towards beer than housewives. Scores for whole milk were
high on attributes relating to health but low on the social attribute. The weights
for these attributes were also high and low respectively for breakfast and lunch,
however, the opposite held for these weights during the afternoon and evening.
Thus the mean attitude score for whole milk was high at breakfast and lunch and
relatively low during the afternoon and evening. This confirms the role of milk
as a basic food and not as a social drink.
In equation 5, social norms of individuals in respect of consumption of a
drink are defined as the product of normative beliefs and motivation to comply.
Consequently, the determination of social norms does not require further comment. They were not differentiated as to the time of consumption.
intention (equation 6)
Behavioural intention may be estimated with equation 6 in two ways, namely,
separately for each respondent, or separately for each beverage. When interpreting
the results, it should be kept in mind that behavioural intention was measured

Behavioural
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by ranking in order 12 beverages. Using only ordinal data on intention, the levels
of significance should be considered with caution.
(a) Analysis per respondent for each beverage
For each responding household in which the housewife and a second person
were interviewed, regression coefficients of A Tijt, A Tajt andSNij were estimated.
In equation 6, positive coefficients were expected for ATijt and SNij but the coefficient for A Tajt could be negative, zero, or positive. The extent to which the
results are in accordance with this hypothesis is shown in Table 5.
Table 5.

Percentage of significant (p <.10) regression coefficients in
Blijt = a + b A Tijt + c ss; + d A Tajt, estimated separately
for each household (A Tijt = attitude of i to drinking j at t;
SNij = social norms of i regarding drinking i: A Tajt = attitude
of a to drinking j at t, Blijt = behavioural intention of i to
drinking j at t.)

Variable
Sign of coefficient

A Tijt
pos.

SNij
pos.

A Tajt
pos.

A Tajt
neg.

n(=lOO%)

Breakfast
Lunch
Afternoon
Evening

28
30
31
33

28
19
19
11

4
2
7
13

6

127
104
114
113

7

6
6

The variance of behavioural intention, explained by the explanatory variables
in equation 6, differed significantly (p < .05) from zero for one of three respondents, implying R2 = .60 or more. The median R2 is about .50 for each of the
four periods of consumption. This is in accordance with the findings of Lehmann
(1971) and Nakanishi and Bettman (1974). A significant relationship was found
between the respondent's attitude (ATijt) and behavioural intention in about
30% of respondents.
The attitudes of other members of the household did not have a strong effect
on buying intention of housewives. Coefficients of A Tajt differed significantly
from zero for 9% to 19% of respondents, and, approximately as many cases were
positive as were negative. The attitude of other family members seemed to have
a stronger influence on behavioural intention in the evening than at other times
of the day; in particular, in the evening, the housewife served what other members of the family preferred.
The coefficient of social norms, SNij, was, for 11% to 28% of the respondents, Significantly positive. Social norms, (parents, doctors and friends) seemed
to be of more importance for the consumption of liquid milk at breakfast than
at other times of the day.
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(b) Analysis per beverage in a cross-section ofrespondents
Behavioural intention was estimated with equation 6 separately per beverage.
In this approach, the dependent variable Bljjt is the rank order of beverage j
by individual i at time t of the day. Thus the number of observations of Bijt
is equal to the number of persons. The estimated regression coefficients are given
in Table 6. The respondent's own attitude (ATijt) was, in 44 of 48 analyses,
significantly (p < .05) related to behavioural intention. The other independent
variables (SNij and ATajt) were not of importance in many cases. In general,
only a small part (4% to 34%) of behavioural intention variance is explained.
From Table 6 it may be concluded that for the consumption of milk, coffee,
soft drinks, and skimmed yoghurt, social influences were of importance at different times of the day. The influence of others in the same household tended to
have a greater effect on the choice of beverage in the evenings than at other times.
Choice (equation 7)
The unexpected circumstance, the chosen beverage is not available, seemed to be
practically non-existent. This is in accordance with the assumption that the investigated decision process occurs frequently.
In general, a Significant positive relationship was found between behavioural
intention and drinking frequency. The mean rank correlation coefficient
between both variables was 0.52 at breakfast; 0.51 at lunch; 0.56 during the
afternoon; and 0.57 during the evening.
As a substitute for equation 7, drinking frequency was directly related to the
variables that are supposed to explain behaviour intention in equation 6; that is
attitudes and social norms. This was done in order to assess the importance of
the behavioural intention in the equation to explain actual choices (variables
have been defined earlier).
Cijt

=

a

+ bA Tjjt + cSNij + dA Tajt

(8)

Drinking frequency of whole milk and skimmed milk at breakfast and at lunch
was explained by this equation better than by equation 7. The explanation of
drinking frequency of milk did not seem to be improved by introducing behavioural intention between attitude and consumption, as expressed in drinking
frequency. This, again, is consistent with the almost non-existence of unexpected circumstances in this frequent decision process.
5.

Discussion and conclusions

Integrative models of consumer behaviour, for example the EKB model, are
generally intended for the explanation of consumer behaviour in the choice of
a particular product brand. The central position of these models in the theory
of consumer behaviour justifies an analysis of their applicability to consumer behaviour regarding generic products, such as liquid milk. This study investigated
the extent to which the EKB model may be used in the analysis of household
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consumer behaviour of milk. To the authors' knowledge, models of this type
have not been used for that purpose previously.
Employing the EKB model as a frame of reference, six equations were
developed to describe the choice of liquid milk from a list of 12 beverages,
which included liquid milk. Data were collected by a representative national
survey (n = 998). The following conclusions have been drawn on the basis of
the results of the estimation.
From a pilot study, consumers were found to distinguish seven attributes in
milk and other beverages: wholesome, ordinary, refreshing, cheap, not bad for
the heart, tasty, and social. It was established by the main survey that all seven
attributes were related to three basic perceptual dimensions: ordinary/luxury;
utilitarian/hedonistic;
and refreshing/not refreshing. Liquid milk was perceived
as a neutral drink: not ordinary or luxury; somewhat utilitarian, that is to say
a food, not a drink for pleasure, and not refreshing. Liquid milk was perceived
differently at varying times of consumption during the day. The mean attribute
weights for four of the seven attributes differed Significantly at different times
of consumption. At mealtimes, health attributes tended to receive more attention, while in the evening the social character of a beverage was more important.
The most important socio-economic variables, used as proxies for variables,
such as, norms, values, and life style in explaining individual differences in consumer beliefs regarding milk were: age, level of education, and residential area.
Some influence of reference groups, parents, doctors, and friends, and of other
household members on the behavioural intention of the decision-maker could be
established. The influence of other household members was strongest in the
evening.
Conclusions from the analysis are useful for the development of a marketing
strategy in respect of liquid milk, and a part of such a strategy could be market
segmentation. According to the results, consumers of whole milk could be
described as having a preference for milk: they did not consider price to be important in choosing a drink; and for health reasons they might reduce their consumption of whole milk, but, because of the taste difference, they did not
substitute semi-skimmed milk for whole milk. Those consuming semi-skimmed
milk were more health conscious and price was also of greater importance to
this group than to others.
The following observations are made about the method of analysis. The
results suggest that empirical models of the EKB type can contribute to the
understanding of consumer behaviour in respect of generic food products. The
main contribution of this model, as compared with traditional econometric
approaches, is that it offers a systematic framework for the analysis of the role
of psychological and sociological factors in consumer choice of food products.
The specific extensions of the general EKB model made in this study may be
relevant for the analysis of consumer behaviour in regard to other food products.
For example, it was established that attitudes of other household members
represent significant explanatory variables for buying intentions of consumers.

Table 6.

Regression coefficients' and adjusted R2 in regression analyses per beverage in equation 6, BJijt = a
cSNij + dA Tajt, for a cross section over households
Breakfast

Lunch

(n=130)

(n=106)

+ bATijt +

N

0
.~

0
~
""

s
C)

Whole milk
Semi-skimmed milk
Buttermilk
Chocolate milk
Whole yoghurt
Skimmed yoghurt
Fruit yoghurt drink
Fruit juice
Soft drink
Coffee
Tea
Beer

R2

A Tijt

SNij

A Tajt

Canst.

R2

A Tijt

SNij

A Tajt

Canst.

.14
.31
.04
.05
.06
.24
.10
.16
.06
.08
.11
.09

.4672*
l.0014*
.4762*
.4296*
.3424*
.8928*
.4352*
.9605*
.2812t
.4001*
.4381 *
.1396*

.1382*
.0345
.0886
-0.0080
.0328
.1397*
-0.0625
.0857
.0963t
.1090*
-0.0059
.0128

.1628
.2515
0.1508
.2060
.0465
-0.0888
.3660*
-0.0033
.0978
-0.0162
-0.0742
.0019

2.7880
-0.4062
4.0459
3.3065
2.7202
-0.6137
1.6019
-0.1198
1.4881
6.6345
8.6407
.5677

.31
.30
.33
.10
.23
.13
.16
.08
.16
.13
.23
.16

l.0988 *
l.0442*
1.1594*
.7703*
.6100*
.6609*
.7088*
.6358*
.7783*
.4895*
.9778*
.3263*

.0995
.1666*
.1228
.0844
.1159*
.0755
.0282
.0456
-0.0206
-0.0414
.0378
-0.0546

-0.0265
.2161
.2703
-0.1213
.0812
.0543
.1718
.1460
-0.0931
.3925
.1016
.1150

0.08834
-1.2214
-2.7460
3.2585
.3889
.4378
.8712
.4292
.9956
4.4645
2.2603
-3.1418
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(Table 6 continued)

Afternoon

Evening

(n=115)

Whole milk
Semi-skimmed milk
Buttermilk
Chocolate milk
Whole yoghurt
Skimmed yoghurt
Fruit yoghurt drink
Fruit juice
Soft drink
Coffee
Tea
Beer
t
*

p

< .10

p «: .05

(n=113)

R2

A Tijt

SNij

.15
.16
.27
.14
.04
.19
.10
.08
.16
.11
.10
.04

.5840*
.8635*
.7732*
.6779*
.3037*
.8335*
.6888*
.4031 *
.7499*
.5465*
.5282*
.1775

.0188
.3226
-0.1832
.1062
.2163*
.3400*
.0473
.2603
.0559
.0591
.1205 * -0.2224
-0.0116
.1012
.1014
.0776
.1599*
.1555
-0.0325
-0.1269
.0609
.0713
.0995
.0574

A Tajt

Const.

R2

A Tijt

SNij

A Tajt

.5909
.8332
-1.4691
.6039
2.5969
.3998
1.4332
4.5732
1.6176
7.7123
5.7307
.4374

.18
.34
.23
.10
.06
.11
.07
.05
.23
.08
.12
.27

.8463*
.9516*
.6709*
.5616*
.4743*
.8185 *
.4007
.4884*
.9020*
.1848
.5763*
1.0962*

.0612
.1633 *
.2472*
.0719
-0.0293
.0681
-0.Ql08
-0.0141
.2535*
-0.0135
.0634
.1149

.1260
.0843
.3379* -3.1576
.1945 -1.0963
1.7828
.1961
1.1410
.2823
-0.3484*
1.1736
1.9071
.2957t
.1239
4.5767
.616
.9126
.2742* 8.1836
.1242
3.5694
-0.3076* -0.5382

Const.
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Also, analysis of consumer behaviour at different times of consumption
improves substantially the understanding of consumer behaviour. Furthermore,
this analysis made it possible to relate residential area and level of education to
consumer beliefs regarding beverages.
REFERENCES
Ackerman, L., Callier, K. and Heghe, G. van (1981). Konsumentenonderzoek
op de Markt
van Konsumptiemelk.
LEI-schriften 220/RR-179. Brussels: Landbouw-Econornisch
Instituut.
Ajzen, I. and Fishbein, M. (1973). Attitudinal and normative variables as predictors of
specific behaviors. Journal of Personality and Social Psychology 27(1): 41-57.
Bass, F. M. and Wilkie, W. L. (1973), A comparative analysis of attitudinal predictions of
brand preference. Journal of Marketing Research 10(3): 262-269.
Bay ton, J. A. (1963). Contributions of psychology to the microeconomic analysis of consumer demand for food. American Journal of Agricultural Economics 45(5): 14301437.
Beldo , L. A. (1966). Market segmentation and food consumption. In J. W. Newman (ed.)
On Knowing the Consumer 125-137. New York: Wiley.
Bettman, J. R. (1979). An Information Processing Theory of Consumer Choice. Reading
(Mass): Addison-Wesley.
Bhagat, R. S., Raju, P. S. and Sheth, J. N. (1979). Attitudinal theories of consumer choice
behaviour: a comparative analysis. European Research 7(2): 51-62.
Bonfield, E. H., (1974). Attitude, social influence, personal norm and intention interactions
as related to brand purchase behaviour. Journal of Marketing Research 11(4): 379389.
Chatfield, C. and Collins, A. J. (1980). Introduction to Multivariate Analysis. London:
Chapman and Hall.
Dichter, E. (1964). Handbook of Consumer Motivations. New York: McGraw-Hill.
Engel, J. F. and Blackwell, R. D. (1982). Consumer Behavior. 4th ed. Hinsdale: The Dryden
Press.
Howard, J. A. and Sheth, J. N. (1969). The Theory of Buyer Behavior. New York: Wiley.
- (1977). Consumer Behavior Application of Theory. New York: McGraw-Hill.
Kinnucan, H. W. and Forker, O. L. (1982). Seasonality in the Consumer Response to Milk
Advertising: Implications for Milk Promotion Policy. A. E. Res. 82-29. Ithaca (N.Y.):
Cornell University, p. 3l.
Kruskal, J. B. and Carmone, F. J. (1969). How to use MDScal and other useful information.
Murray Hill: Bell Telephone Laboratories.
Lehmann, D. R. (1971). Television show preference: application of a 'choice model. Journal
of Marketing Research 8(1): 47-55.
Nakanishi, N. and Bettman, J. R. (1974). Attitude models revisited: an individual analysis.
Journal of Consumer Research 1(1): 16-2l.
Nicosia, F. M. (1966). Consumer Decision Processes. Englewood Cliffs (N.Y.): Prentice Hall.
Ryan, M. J. and Bonfield, E. H. (1975). The Fishbein Extended Model and consumer behaviour. Journal of Consumer Research 2(3): 118-136.
Termorshuizen, J. G. (1982). Het Consumentengedrag met betrekking tot Melk. Doct.
thesis. Wageningen: Agricultural University.
Thomson, S. R. and E'iler, D. A. (1977). Determinants of milk advertising effectiveness.
American Journal of Agricultural Economics 59 (May): 330-335.
Wilkie, W. L. and Pessemier, E. A. (1973), Issues in marketing's use of multiattribute models,
Journal of Marketing Research 10(4): 428-44l.
M. T. G. Meulenberg, Department of Marketing and Market Research, Agricultural University,
Hollandseweg 1,6706 KN Wageningen, The Netherlands.

Issue 12·3
DAVID COLMAN
H. BAUMANN
profitability

(Manchester,

U.K.): Imperfect

and 1. KINSEY
of hog sales

transmission

of policy prices

(St. Paul, U.S.A.): The value of price information

in the

R. E. JUST (College Park and World Bank, U.S.A.) and W. CANDLER
(World
Washington, U.S.A.): Production
functions and rationality of mixed cropping
J. NOWAK (Warsaw, Poland) and H. ROMANOWSKA
of the food-processing
industry in Poland
T. A. GEORGAKOPOULOS
the CAP

and P. G. PASCHOS

A. C. HERRUZO
ing in Spain

Spain): Returns

(C6rdoba,

(Warsaw, Poland):

(Athens,

to agricultural

K. G. LOFGREN (Urnea, Sweden): The pricing of pulpwood
Theory and practice

Greece):

Locational

Bank,

patterns

Greek agriculture

and

research: The case of rice breed-

and spatial price discrimination:

R. HERRMANN
(Stanford, U.S.A.) and U. JENSEN, A. SCHAFER
and H. TERWITTE
(Kiel, Fed. Rep. of Germany): A survey of views of agricultural economists in Europe
Issue 12·112
Proceedings
'Agricultural

of the Fourth Congress
Markets and Prices'

T. JOSLING (Stanford,
al economy

U.S.A.): Markets and prices: Links between agriculture

V. I. NAZARENKO
(Moscow,
mies: Markets and prices
1. M. BOUSSARD
S. TARDITI

(Paris,

(Siena,

of {he E.A.A.E.

U.S.S.R.): European

France):

Is agricultural

Italy): Agricultural

P. PlNSTRUP-ANDERSEN
countries

countries

and the gener-

with centrally-planned

production

responsive

econo-

to prices?

prices and farm incomes

(Washington,

U. KOESTER (Kiel, F.R.G. and Washington,
ternational
trade

U.S.A.): Food prices and the poor in developing

U.S.A.): Agricultural

market intervention

and in-

Issue 11·4
K. ANDERSON
(Adelaide, Australia) and R. TYERS (Canberra, Australia): European Community grain and meat policies - effects on international
prices, trade and welfare
R. HERRMANN
(Kiel, F.R.G.) and P. M. SCHMITZ (Giessen,
revenue by fixing agricultural
prices within the EC?
U KOESTER

(Kiel, F.R.G. and Washington,

The EC's potential
policies
H. VON WITZKE
survey

F.R.G.): Stabilizing

U.S.A.) and A. VALDES (Washington,

role in food security for LDC's: Adjustments

(St. Paul,

US.A.):

Poverty,

agriculture

in its STABEX

and economic

producers'

U.S.A.):

and

stock

development:

A

Main articles in the next issue
Issue 13-2
C.-HENNIG
HANF (Vienna, Austria) and R. KOHL
of individual marketing on family farm firms
M. G. SAKELLIS (Athens,
agricultural
households

Greece): An empirical

(Kiel, F.R.G.): Possibilities

analysis of savings behaviour

and limits
of the Greek

R. GRABOWSKI and O. SANCHEZ (Carbondale, U.S.A.): Returns to scale in agriculture:
empirical investigation of Japanese experience

An

M. S. BOYD and B. W. BRORSEN (West Lafayette, U.s.A.):
US and EC corn gluten feed and related markets

for

1 M. ALSTON
meat

(Victoria,

TH. P. LlANOS
ture

Australia):

Dynamic

price relationships

The effects of the CAP on international

and D. PARLIAROU

(Athens,

Greece): Farm size structure

trade in poultry

in Greek agricul-

S. BAUER (Kiel, F.R.G.): Agriculture in a turbulent world economy: A survey of the 19th International Conference of Agricultural Economists, Malaga, Spain, 26 August-4
September, 1985

Main articles in some recent issues
Issue 12-4
Special
1-M.

Issue: Milk Quotas
BOUSSARD

A. BURRELL

(Paris,

(London,

France):
UK.):

Introduction

Price uncertainty

S. RASMUSSEN
and A. HJORTSH0J
quotas on the optimal adjustment

under

EC milk quotas

NIELSEN (Copenhagen,
Denmark):
of milk production at the farm level

The impact

of

K. J. MUNK (Aarhus, Denmark): The effect of changes in prices and quotas: An example of
the use of an agricultural sector model based on the Johansen Approach
K. J. THOMSON and L. 1 HUBBARD (Newcastle
effects of the EC milk quota system

upon Tyne, UK.): Budgetary

and financial

A. CIOFFI and F. POLVERINI
(Naples, Italy) and C. PERONE-PACIFICO,
A. SORRENTINO (Tuscia, Italy): An evaluation of the effects of the EC quota system on the Italian
dairy market
C. IOANNIDIS
(Portsmouth,
its composition

UK.):

The effects of the quota

P. BINGLEY, M. BURTON and 1 STRAK (Manchester,
of milk quotas in the UK. milk industry
A. 1. OSKAM (Wageningen,
quences and alternatives

Netherlands):

UK.): Inter- and intra-sectoral

A super-levy

M. BURTON

(Manchester,
(Zurich,

UK.): The implementation

Switzerland):

Experience

effects

system for the dairy sector: Conse-

L. B. VAN DER GIESSEN and J. H. POST (The Hague,
effects of the super levy in the Netherlands

P. RIEDER

policy on the cattle stock and

Netherlands):

Macro-

and micro-

of the EC milk quota

with the milk-quota

system in Switzerland

