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Abstract

Despite the forecast of a bright future for functional foods, which constitute the single fastest growing segment in the food
market, critiques arise as to whether this food category will deliver upon its promises. One of the key success factors pertains to
consumer acceptance of the concept of functional foods, which is covered in this study. Data collected from a consumer sample
(n = 215) in Belgium during March 2001 are analysed with the aim to gain a better understanding of consumer acceptance of
functional foods. Functional food acceptance is defined as giving a score of minimum 3 on a 5-point scale, simultaneously for
acceptance if the food tastes good, and if the food tastes somewhat worse as compared to its conventional counterpart. With this
specification, 46.5% of the sample claimed to accept the concept of functional foods. A multivariate probit model is specified and
estimated to test the simultaneous impact of socio-demographic, cognitive and attitudinal factors. Belief in the health benefits of
functional foods is the main positive determinant of acceptance. The likelihood of functional food acceptance also increases with the
presence of an ill family member, though decreases with a high level of claimed knowledge or awareness of the concept. This adverse
impact of high awareness decreases with increasing consumer age. Belief, knowledge and presence of an ill family member outweigh
socio-demographics as potential determinants, contrary to previous reports profiling functional food users.
© 2004 Elsevier Ltd. All rights reserved.
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1. Introduction (1999). ! The expected annual growth rate of the func-

tional food market ranges from 15% to 20% at the end

Functional foods has been reported as the top trend
facing the food industry. This has been exemplified by
substantial strategic and operational efforts by leading
food, pharmaceutical and biotechnology firms during
the 1990s (Childs & Poryzees, 1997; Sunley, 2000; Len-
nie, 2001). Global market size estimates vary largely as
shown in Table 1. This variation results from the use of
different sources and definitions of the concept, which in
itself is an issue of debate (for an overview of definitions
see Roberfroid, 2002), despite the broadly accepted
consensus definition published by Diplock et al.
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of the 1990s (Hilliam, 2000; Gardette, 2000; Shah, 2001)
to a possible 10% as the most recent estimate (West-
strate et al., 2002). Although growth rate estimates de-
crease over time, the number remains impressive
compared to growth rates of no more than 2-3% per
annum for the food industry as a whole.

Within the food industry, the need for further research
into consumer behaviour was identified as a top priority
by Childs and Poryzees (1997). The competitive envi-
ronment for functional foods has been reported to suffer

! The working definition of functional foods provided by Diplock
et al. (1999) in their consensus document reads: ‘A food can be
regarded as functional if it is satisfactorily demonstrated to affect
beneficially one or more target functions in the body, beyond adequate
nutritional effects, in a way that is relevant to either improved stage of
health and well-being and/or reduction of risk of disease. A functional
food must remain food and it must demonstrate its effects in amounts
that can normally be expected to be consumed in the diet: it is not a pill
or a capsule, but part of the normal food pattern.’
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Table 1

Global market size estimates for functional foods
Market size (million US$  Year Definition References
per year)
15,000 1992 Functional, enriched and dietetic foods Menrad (2000)
6600 1994 Functional foods Hilliam (1998)
10,000 1995 Functional foods Arthus (1999)
11,300 1995 Functional foods Heller (2001)
21,700 1996 Functional, enriched and dietetic foods Menrad (2000)
10,000 1997 Foods with specific health benefits Byrne (1997)
22,000 1998 Foods with specific health benefits Gilmore (1998)
16,200 1999 Functional foods Heller (2001)
17,000 2000 Functional foods (forecast from 1998) Hilliam (1998)
17,000 2000 Functional foods (forecast from 1997) Hickling (1997)
33,000 2000 Functional foods Hilliam (2000)
7000 2000 Foods that make specific health claims Weststrate, van Poppel, and Verschuren (2002)
50,000 2004 Functional foods (forecast from 2000) Euromonitor (2000)
49,000 2010 Functional foods (forecast from 2000) Heller (2001)

from a lack of data and understanding of consumer
market segments (Gilbert, 1997). Consumer acceptance
of the concept of functional foods, and a better under-
standing of its determinants, are widely recognised as key
success factors for market orientation, consumer-led
product development, and successfully negotiating mar-
ket opportunities (Gilbert, 1997; Grunert, Bech-Larsen,
& Bredahl, 2000; Weststrate et al., 2002). Acceptance
failure rates from recent food cases have shown that
consumer acceptance is often neglected or at least far
from being understood. This holds for instance for GM
foods (Frewer, Howard, & Shepherd, 1997; Burton,
Rigby, Young, & James, 2001; Frewer, Miles, & Marsh,
2002; Cook, Kerr, & Moore, 2002; Saba & Vassallo,
2002), for novel foods (Frewer, 1998; Tuorila, Lahteen-
maki, Pohjalainen, & Lotti, 2001) or emerging food
production and processing techniques like rBST in milk
production (Burrell, 2002; Turner, 2001), beef growth
hormones (Verbeke, 2001; Lusk, Roosen, & Fox, 2003)
or food irradiation (Frenzen et al., 2001; Hayes, Fox, &
Shogren, 2002). More particularly, in each of the above-
mentioned cases, there were major differences in public
perception between EU and US consumers.

Given the importance of the topic for the food
industry, considerable amounts of consumer research
must have been undertaken, though only a handful of
studies have reached the public domain. Available con-
sumer research has so far mainly focused on consumer
beliefs, attitudes and socio-demographic profiling of the
functional food consumer, with descriptive and bivariate
analyses prevailing. Despite previous efforts, the need to
know the consumer inside and out remains urgent since
consumer opinions (Childs & Poryzees, 1997, Milner,
2000a) and the marketing environment, with regulatory
and scientific advancements (Kwak & Jukes, 2001;
Martin, 2001; Stanton et al., 2001), change rapidly.

The need to understand functional food consumers is
more prominent today than ever before for several
reasons. First, although Americans were believed to be

overwhelmingly aware and accepting functional foods
and are doing more to incorporate them into their diets
(IFIC, 2000), the most recent HealthFocus study (Gil-
bert, 2000) reported lower frequencies of healthy food
consumption, despite equal intention and aspiration to
eat healthily more often, and despite continuing confi-
dence in the personal ability to manage one’s own
health. In the same study, it was shown that perceptions
of taste and enjoyment of healthy foods have declined.
Also, Gilbert (2000) alerted a slowing down trend in the
US when indicating that the number of consumers who
report regular consumption of healthy foods has drop-
ped whereas no change was seen in shoppers’ desire to
improve their diets. Similarly, IFIC (2002) reported little
familiarity among US consumers with terms commonly
used to describe the concept of functional foods in 2002,
despite consistently strong interest since 1998.

Second, a logical question emerges about the situa-
tion in Europe: will European consumers behave simi-
larly to their American counterparts, or will functional
food acceptance and consumption follow the same trend
as previously seen with cattle growth hormones or
genetically modified foods? American consumers better
accepted both technologies, whereas Europeans were far
more critical and largely rejected the technology and its
outcomes in terms of food for consumption. In a similar
vein, it can be hypothesised that Europeans’ acceptance
of functional foods is less unconditional, better thought-
out, and with more concerns and reserves as compared
to the US. This may also result from the recent sequence
of food safety scares (e.g. BSE, dioxins, foot-and-mouth
disease, E. coli, aviatic pneumonia, acrylamid).

Third, Jonas and Beckmann (1998) reported that
functional foods are at risk of being a food category that
consumers do not seem to embrace as enthusiastically as
the food industry had hoped for. Danish consumers in
particular were suspicious about functional foods, which
they judged as “unnatural and impure”. Similarly, Niva
(2000) and Makeld and Niva (2002) indicated that the
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need for functional foods is increasingly questioned in
Northern European countries, hence yielding the con-
clusion that consumer acceptance of functional foods
cannot be taken for granted. Finally, reports have been
published balancing minuses against the plusses that
dominated previously (Dagevos, Stijnen, Poelman, &
Bunte, 2000; Ernst, 2001). Emerging signs of criticism,
conditional consumer acceptance, declining market
growth rate estimates and the need to better understand
consumer decisions form the major rationale for this
deeper investigation of consumer acceptance of func-
tional foods. Furthermore, most of the previous studies
on functional food consumption date back five or more
years, which is a long term given the rapidly evolving
market under consideration.

The specific objective of this study is to investigate the
role of socio-demographics, cognitive and attitudinal
variables on the acceptance of functional foods. The
rationale for focusing on the understanding of consumer
acceptance pertains to its key role in behavioural pro-
cesses or change. Specific hypotheses are set forth in the
next section based on the literature review. The research
method includes cross-sectional data collection and
analyses using bivariate and multivariate statistics. Fi-
nally, conclusions and recommendations are given.

2. Consumer acceptance of functional foods

Despite the overwhelming interest of the food industry
and the alleged prospect of a bright future for functional
foods, only a few papers—at least in the public domain—
have reported empirical studies of consumer acceptance
based on primary data collection. Most of these studies
investigated consumer reactions towards functional
foods during the 1990s in the US (Wrick, 1992, 1995;
Gilbert, 1997; Childs, 1997; Childs & Poryzees, 1997;
IFIC, 1999; Gilbert, 2000; IFIC, 2000). Among the few
studies focusing on European consumer reactions to-
wards functional foods are those by Hilliam (1996, 1998),
Poulsen (1999), Niva (2000), Bech-Larsen, Grunert, and
Poulsen (2001), Makeld and Niva (2002) and Pfer-
dekamper (2003). These studies vary widely in terms of
focus (consumer awareness of the concept, attitude
towards functional foods, acceptance, choice) and meth-
odologies used (qualitative or exploratory versus quan-
titative or conclusive). From the diversity of the available
studies, socio-demographic characteristics, cognitive and
attitudinal factors emerged as potential determinants of
consumer acceptance of functional foods.

2.1. Socio-demographic determinants
Based on a review of quantitative studies in the US

during 1992-1996, Childs (1997) identified the US
functional food consumer as being female, well educated,

higher income class, in a broad 35-55 age group. A more
recent quantitative study by IFIC (1999) reported that
women, college graduates and consumers aged 45-74 are
most likely to have adopted functional foods in their
diets. Gilbert (1997) reported a higher proportion of 55+
aged and college educated among the functional food
users in the US. Finally, also the latest quantitative fol-
low up study from IFIC (2000) confirmed that the largest
consumer group who uses functional foods to target a
specific health concern consists of 55+ aged.

Poulsen (1999) and Bech-Larsen et al. (2001) reported
evidence of considerable socio-cultural differences be-
tween US and European consumers related to functional
food use. Poulsen (1999) confirmed the preferred age
group (aged 55+) and women as main functional food
users, though pointed towards higher acceptance among
the lower educated. In contrast with the latter finding
about the impact of education, Hilliam (1996) posited
that purchasing of functional foods in Europe is biased
towards the higher socio-economic groups, reflecting a
higher willingness or ability to pay a price premium, as
well as better knowledge and higher awareness.

Most consensus is reached on the gender issue with
respect to functional food acceptance: all studies con-
sistently report female consumers as the most likely users
or buyers. Females’ stronger purchase interest towards
functional foods (Childs & Poryzees, 1997; Gilbert, 1997)
is especially important given their primary role as the
person responsible for food purchasing. In general,
women have been shown to be more reflective about food
and health issues and they seem to have more moral and
ecological misgivings about eating certain foods than
men, who are more confident and demonstrate a rather
uncritical and traditional view of eating (Beardsworth et
al., 2002; Gilbert, 1997; Kubberod, Ueland, Rodbotten,
Westad, & Risvik, 2002; Verbeke & Vackier, 2004).

Another relevant socio-demographic factor pertains to
the presence of young children in the household. This
factor may impact food choice because of its potential
association with higher food risk aversion or higher
quality consciousness, as exemplified for instance for fresh
meat after the BSE crisis (Verbeke, Ward, & Viaene,
2000). Furthermore, parenting triggers focus on nutrition
(Childs, 1997), which yields a search for nurturing benefits
through the provision of wholesome foods that lay a
strong foundation of health for children (Gilbert, 2000).
Thus, shoppers with children are believed to be more likely
to look for fortification in their foods (Gilbert, 1997).

Finally, experience with relatives’ loss of good health
and associated economic and social consequences have
been reported to act as an incentive to adopt disease
preventative food habits (Childs, 1997). Given the fact
that prevention is a major motivation of functional food
use (Wrick, 1995; Milner, 2000b), it can logically be
hypothesised that experience with illnesses increases
probabilities of functional food acceptance.
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Despite some divergence in former empirical evidence
about the impact of socio-demographic characteristics
on functional food acceptance, formal hypotheses can
be set forth. The review indicates that age, gender,
education, presence of young children, and presence of
ill family members emerge as socio-demographic deter-
minants of functional food acceptance. The hypothes-
ised effects of socio-demographic determinants are that
acceptance of functional foods increases with higher age
(H1), being female (H2), having young children (H3), ill
family member (H4), and lower education (HS5).

2.2. Cognitive and attitudinal determinants

Besides socio-demographics, knowledge and attitude
or beliefs have been demonstrated to explain a large part
of the variations in consumer decision-making towards
functional foods. In their 1999 report of a qualitative
study, IFIC (1999) indicated that knowledge and beliefs
are the major motivations for either purchasing and
consuming, or for not yet having adopted functional
foods in diets. Furthermore, IFIC (1999) pointed to a
lack of knowledge as the major reason for not consuming
functional foods. Similarly, knowledge of foods and food
ingredients was reported to contribute positively to the
success of functional foods in the UK market (Hilliam,
1996). On the contrary, Pferdekamper (2003) reported
health consciousness and preventative health behaviour
as positive influencers on functional food acceptance,
whereas product knowledge was insignificant. > Given
some inconsistencies in previous empirical findings, the
impact of knowledge of the concept of functional foods
(not specific products) on functional food acceptance is
not hypothesised, though considered as an empirical is-
sue to be investigated from the obtained dataset. Simi-
larly, interaction effects between socio-demographic and
cognitive and affective determinants are investigated
without being formally hypothesised.

Apart from the potential impact of knowledge, beliefs
clearly play a crucial role as determinants of product
acceptance. Multiple conceptualisations of beliefs in the
context of functional foods have been used previously.
These range from belief in one’s own impact on personal
health (Hilliam, 1996), health benefit belief (Childs,
1997), perception of health claims (Bech-Larsen &
Grunert, 2003), belief in the food-disease prevention
concept (Wrick, 1995), belief in the disease-preventative
nature of natural foods (Childs & Poryzees, 1997), and
opinions of the relationship between food and health
(Niva, 2000). Unanimously, positive correlations be-

2 In these studies, knowledge pertained mainly to awareness of the
concept, technology or concrete products. Similarly, the measure of
knowledge used in this study is a measure of claimed awareness, and
not an objective measure of learning-based factual knowledge.

tween those beliefs and acceptance or purchasing inter-
est for functional foods have been reported.

In our specific case, we opted for measuring two
constructs: one related to ‘“health benefit belief” of
functional foods and one related to the “perceived role
of food for health”. Whereas the first construct clearly
deals with the perception of functional food benefits in
particular, the latter includes items measuring the
importance of health, locus of control and health ori-
ented behaviour in more general terms without making
specific reference to functional foods. Both constructs
are hypothesised to associate positively with functional
food acceptance (H6 and H7).

A number of previous empirical studies have also
identified the premium price for functional foods as a
major hurdle to acceptance and buying intention. Childs
and Poryzees (1997) concluded that pricing and price
perception (together with taste, see next section) may be
better predictors (as compared to beliefs) of future
functional foods purchasing habits. This led to the rec-
ommendation that future research may have to focus on
pricing sensitivity as a determinant of acceptance and
purchase. Hence, the hypothesis is that the perception of
functional foods as being too expensive lowers the
likelihood of functional food acceptance (HS).

3. Research method
3.1. Consumer survey

Cross-sectional consumer data were collected
through a survey with 255 Belgian consumers in March
2001 (Verbeke, Moriaux, & Viaene, 2001). All respon-
dents were responsible for food purchasing within their
household, which is reflected in the unequal gender
distribution. From this sample, 40 cases were excluded
from the analysis for reason of inconsistent responses
(see specification of acceptance) or missing observations
in one or more of the variables of interest, thus yielding
a final valid sample of 215 cases. Respondents were se-
lected through non-probability judgement sampling and
were personally interviewed at home. Socio-demo-
graphic characteristics of the valid sample are sum-
marised in Table 2. Although this sample is not strictly
statistically representative, it includes respondents with
a wide variety of socio-demographic backgrounds. More
specifically, higher education is over represented with
56.7% in the sample versus 32.6% in the population.
However, the distribution of age and presence of chil-
dren closely match the distribution in the population.

3.2. Questionnaire and scaling

Respondents were personally contacted and asked to
complete a self-administered questionnaire. The ques-
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Table 2
Socio-demographic characteristics of the sample (% of respondents,
n = 215)

Sample Population®
Age
<25 23.7 18.4
25-40 27.5 32.8
40-50 24.1 22.6
>50 24.7 26.2
Average (S.D.) 39.1 (14.5)
Children <12 years
Yes 21.4 19.7
No 78.6 80.3
Education
<18 years 43.3 67.4
>18 years 56.7 32.6
Gender
Female 62.8
Male 37.2
11l family member
Yes 21.4
No 78.6

& Source: NIS (2002).

tionnaire included multiple filler items in order to limit
common method error variance. The concept of func-
tional foods was defined halfway through the ques-
tionnaire, using a ‘“vulgarised” version of the definition
of the concept based on Diplock et al. (1999). > Mea-
sures related to “perceived role of food for health”, and
two items of the knowledge (or awareness, see Footnote
2) construct were completed before providing this defi-
nition (thus unaided). Acceptance, health benefit belief,
price perception, one item relating to knowledge and
socio-demographics were administered after providing
the definition of the concept of functional foods. The
different items in the constructs used are reported in
Appendix A.

The three items related to knowledge (2 unaided, 1
aided) were measured on 7-point scales and had a
composite reliability coefficient alpha of 0.77. The
summed knowledge was used as a continuous variable in
bivariate analysis, and recoded into three categories for
the multivariate probit model: low (lowest quartile,
KNOI), medium (KNO2) and high (highest quartile,
KNO3) knowledge. In order to avoid the dummy vari-
able trap, only KNO2 and KNO3 are included in the
multivariate econometric model (thus using KNOI as
the base or reference category; see next section). Simi-
larly, a 7-point scale was used to assess the perceived
role of food for health (three items, FDHE). The

3 The vulgarised definition presented to respondents reads: ‘Func-
tional foods are normal foods that (claim to) demonstrate health-
promoting effects, when consumed in normal doses by healthy people’.

resulting Cronbach alpha coefficient for the three items
was 0.61, yielding a variable ranging from 3 to 21.

Five-point scales were used to measure the four items
related to health benefit beliefs (4 items; HBB) and price
perception (single item; PRP). Cronbach alpha’s scale
reliability measure for the four-item scale was 0.82,
which denotes good and acceptable internal reliability
consistency. Hence, health benefit belief could also be
included in the multivariate econometric model as a
continuous variable, obtained from summing up the
ratings over the four items.

Two Likert-scaled items formed the basis for deter-
mining functional foods acceptance: (1) “Functional
foods are all right for me as long as they taste good”,
and (2) “Functional foods are all right for me even if
they taste worse than their conventional counterpart
foods™”. In a first stage of analyses, consumer reactions
on both statements have been considered as separate
variables for bivariate analysis. In the second stage when
dealing with multivariate analysis, one binary variable
“acceptance of functional foods” was specified follow-
ing the procedure shown in Table 3. This procedure with
indirect measurement of acceptance has the advantage
of avoiding optimistic response bias, accounting for the
trade-off on taste (see next paragraph), and detecting
and deleting inconsistencies. Hence, it provides a more
reliable binary measure as compared to a direct yes/no-
probing for acceptance as such.

Cases with a score below 3 for acceptance if the taste is
all right and a score of 3 or more for acceptance if the
taste is worse were considered as inconsistent (n = 29),
and hence removed from the sample. Frequency distri-
butions of the different acceptance scores within the valid
sample are presented in Table 3. Since this choice is ra-
ther arbitrary, it is important to note that taste is con-
sidered as a breaking-point, since rejection of functional
foods based on taste is equalled to a decisive “no”.

The decision to take the attribute taste into account
when defining acceptance is based on numerous studies
that indicate taste as the single largest determinant of
food choice, directing consumers to eating, even in sit-
uations of uncertainty or risk (Richardson, MacFie, &
Shepherd, 1994; Verbeke, 2001). Despite an increasing
importance of health-related, convenience-related and
process-related dimensions on consumer acceptance of
food, taste is reported to continue to be the prime
consideration in food choice (Grunert et al., 2000;
Zandstra, de Graaf, & Van Staveren, 2001). Bad taste
associates with rejection, whereas good taste increases
the chances of acceptance. Also in the specific case of
functional foods, taste has been reported as a strong
influential belief for the buying intention (Poulsen, 1999)
or a very critical factor when selecting functional foods
(Childs & Poryzees, 1997; Tuorila & Cardello, 2002).
Also Gilbert (2000) pointed towards the fact that the
primary obstacle to making healthy food choices is taste



50 W. Verbeke | Food Quality and Preference 16 (2005) 45-57

Table 3
Acceptance of functional foods, frequency distributions of Likert scaled variables and dichotomous acceptance variable (%, n = 215)
Totally not agree Not agree Neutral Agree Fully agree
Functional foods are acceptable to me if they taste 8.9 11.1 30.2 38.3 1L1.5
good (X1)
Functional foods are acceptable to me, even if they 18.4 35.1 37.2 8.0 1.3

taste worse than conventional foods (X2)

Acceptance of the concept of functional foods (dichotomous) (4ACCEPT)

Yes=46.5
No=53.5
X1

ACCEPT 1|2 3|4|5

15 ]
< 14 YES
213

12 NO

1

and that consumers are hardly willing to compromise
taste for eventual health benefits.

3.3. Probit model specification

In order to assess the simultaneous effects of multiple
factors on functional food acceptance, multivariate
modelling is performed. Since our objective is to model
acceptance as a discrete decision (yes/no), the adoption
of a limited dependent variable model is appropriate to
the current problem. We opted for using probit model-
ling following Green (1997). In this case, the dichoto-
mous dependent variable takes an empirical
specification formulated as a latent response variable,
say ACCEPT*, where:

K
ACCEPT; = By + > _ Bixii + & (1)
=1
In Eq. (1), i denotes the respondent, x;; represent £ = 1
through K independent variables explaining functional
foods acceptance for respondent i with f§, as parameter
that indicates the effect of x, on ACCEPT*. Finally, ¢; is
the stochastic error term for respondent i. The latent
variable ACCEPT* is continuous, unobserved and ranges
from —oco to +oo. Variable ACCEPT* generates the
binary variable ACCEPT; as specified in (2), where:

1 ifACCEPT; >0,
0 otherwise.

2)

In our case of functional food acceptance, Eq. (2) is
also defined as

ACCEPT; = {

1 if the concept of functional foods
is accepted by respondent i,

0 if the concept of functional foods
is not accepted by respondent i.

ACCEPT =

3)

Implicit in the probit model is the assumption that
the cumulative distribution function for the error term
follows the cumulative normal distribution, denoted as
®(e). This implies that the probability of the investi-
gated events occurring (acceptance of functional foods
in our case) can be defined as: prob(ACCEPT;, =1) =
®(ACCEPT}). Given the mathematical form of the
cumulative normal distribution function @(e), and
after specifying an appropriate set of exogenous
explanatory variables x;;, the parameters can be esti-
mated through maximising the value of the log likeli-
hood function. In line with the previously mentioned
hypotheses and description of the explanatory variables
used in the questionnaire, the complete empirical
specification of the probit model for functional food
acceptance is

prob(ACCEPT; = yes) = ®(ACCEPI;) and
prob(ACCEPT; =no) = 1 — ®(ACCEPT;"), with
ACCEPT; = By + BAGE; + B,GEN, + B,EDU;

+ B,KID; + BSILLf; + BFDHE;

+ B,HBB; + BsPRP, + BoKNO2;

+ p1oKNO3; + B, (AGE;)(KNO2,)

+ B, (AGE;)(KNO3,) + ¢; (4)

A measure suggesting the goodness of fit of probit
models is the percentage of observations that are cor-
rectly predicted by the model (Green, 1997). Another
goodness of fit measure for dichotomous dependent
variable models has been presented by Estrella (1998).
The interpretation of this measure conforms with the
classical R? in the linear regression in that a value of 0
corresponds to no fit and a value of 1 to perfect fit. Both
measures of fit are calculated and reported in the
empirical results section. Alternative specifications of
ACCEPT; with additional variables or interaction effects
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did not yield improvements in the goodness of fit of the
estimated probit models (see next section).

4. Empirical findings
4.1. Bivariate analyses

The hypothesised determinants of functional food
acceptance are first explored through bivariate analyses,
with both statements relating to acceptance being con-
sidered as separate variables. Logically, acceptance
scores for functional foods “if they taste good” exceed
those for acceptance ‘“‘even if they taste worse” (3.25
versus 2.55, p < 0.001). Education, presence of children
and an ill family member were not significantly associ-
ated with either of the acceptance statements (all
p > 0.10). Similarly, gender and age were not signifi-
cantly associated with acceptance of functional foods “if
they taste good”. However, gender and age significantly
associated with acceptance of functional foods “even if
they taste worse than their conventional alternative
foods™. Acceptance of functional foods in the presence
of noticeably worse taste was significantly higher among
female respondents (2.66 versus 2.38 for male,
p = 0.044) and correlated positively with age (» = 0.134,
p < 0.05), thus confirming a higher willingness to com-
promise on taste among female and older consumers.
The three knowledge (awareness) items were positively
correlated with education, though only for men (all »
around 0.3; p < 0.01), whereas correlations were insig-
nificant for women.

With respect to cognitive and attitudinal determi-
nants, knowledge (awareness) was found not to corre-
late significantly with either of the functional food
acceptance statements. However, health benefit belief
correlated positively with the acceptance of functional
foods “if they taste good” (r=0.272; p < 0.01) and
even stronger with acceptance “even if they taste worse
than their conventional alternative foods” (r = 0.446;
p < 0.01). “Perceived role of food for health” correlated
negatively with acceptance of “good tasting” functional
foods (r=—0.178; p < 0.01), though positively with
acceptance of “worse tasting” functional foods
(r =0.226; p < 0.01). This finding is indicative of a
conviction that trustworthy functional foods (those that
merit acceptance), almost by definition in the perception
of consumers, taste worse. With respect to price per-
ception, acceptance of good tasting functional foods was
found to correlate positively with the belief that func-
tional foods are too expensive given their health benefit
(r =0.375; p < 0.01). This finding contradicts expecta-
tions, though may be interpreted in the sense that price
does not impose a major hurdle (or if so, this hurdle is
outweighed by perceived benefits) for those who are
willing to accept functional foods.

4.2. Multivariate probit model estimates

Since individuals represent a bundle of socio-demo-
graphics with cognitive skills and affective feelings,
multivariate analyses reflecting more complexity among
individual consumers are most appropriate to finally test
the stated hypotheses. Using the data described in Table
1 and the specification set forth in Eq. (4), the discrete
choice model of functional food acceptance was esti-
mated with the purpose to assess the simultaneous im-
pact of socio-demographic, cognitive and attitudinal
determinants. Before estimating the probit model,
explanatory variables were tested for detecting multi-
collinearity within the sample. Degrees of covariation
between any pair of selected explanatory variables were
acceptable, with the highest levels being seen for health
benefit belief and perceived role of food for health
(r =0.365) and for age and education (r = —0.425),
respectively. Table 4 presents the results of the probit
analysis for functional food acceptance. Alternative
specifications with age or “‘perceived role of food for
health” as categorical (dummy) variables did not yield
improved log likelihood values of the model, thus both
were left in the linear continuous form. R? and correct
predictions % measures of goodness of fit suggest a
good fit for estimation based on cross-sectional data
obtained through surveys with personal interviews
(Green, 1997).

Parameter estimates from this multivariate analysis
do not consistently confirm the previously detected
bivariate associations. In this multivariate setting, only
estimates denoting presence of an ill family member,
health benefit belief and high knowledge are significant
(Table 4). The signs of the estimates in the multivariate
setting indicate that the probability of accepting func-
tional foods increases with the presence of an ill family
member and with stronger health benefit belief. Both
findings are as expected, thus confirming H4 and H6.
The sign of the estimate of high knowledge is negative,
which means that high knowledge decreases the proba-
bility of accepting functional foods. At first sight, this
finding may contrast expectations, though may be
imperative of serious faults in current consumer
knowledge about functional foods. In cases where better
knowledge yields lower acceptance, the contents
of knowledge and ways of spreading this knowledge
should be questioned and scrutinised.

Interestingly, a significant and positive estimate of the
interaction between age and high knowledge is discov-
ered. This means that the impact of knowledge differs
across age groups, more specifically, the marginal im-
pact of high knowledge on functional food acceptance
increases with increasing age, thus becoming less nega-
tive with the following metric: [AACCEPT*|KNO3 =
1] = —2.126 + 0.0404GE. Including a similar interaction
term with knowledge and gender, and knowledge and
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Table 4

Probit estimates, dependent “acceptance of the concept of functional foods” (n = 215)
Parameter &k Estimate f5, Standard error t statistic p value
Constant -1.711 0.815 -2.10 0.036
Age —-0.001 0.012 —-0.08 0.933
Gender (GEN) 0.063 0.201 0.31 0.754
Education (EDU) —0.065 0.090 -0.72 0.469
Children aged <12 (KID) -0.314 0.236 -1.33 0.184
11l family member (/LLf) 0.635 0.237 2.68 0.007
Perceived role of food for health (FDHE) -0.014 0.029 -0.47 0.639
Health benefit belief (HBB) 0.187 0.039 4.74 0.000
Price perception (PRP) -0.127 0.197 —-0.64 0.518
Knowledge medium (KNO2) -0.437 0.659 -0.66 0.507
Knowledge high (KNO3) -2.126 0.823 -2.58 0.010
(AGE)(KNO2) —-0.001 0.015 -0.09 0.931
(AGE)(KNO3) 0.040 0.020 2.00 0.045

Number of positive observations =100 (46.5%).
Restricted log likelihood value =—155.58.

Maximum unrestricted log likelihood value =-123.78.
Log likelihood def:m =63.6 (p < 0.001).

R? (Estrella, 1998)=27.3.

% of correct predictions = 68.8 (versus 53.5% for the naive predictor of all cases =0).

education did not improve the log likelihood value of
the model.

Contrary to the expectations based on findings in
other countries, socio-demographic characteristics like
age, gender, education and presence of children are not
confirmed as significant determinants of functional food
acceptance, although some were confirmed upon first
inspection in our bivariate analyses. This finding may
not be so surprising when considering that all previous
studies investigated consumer profiles through bivariate
analyses only, whereas in this multivariate setting indi-
viduals are considered simultaneously as a bundle of
socio-demographic characteristics with cognitive and
affective skills. Furthermore, other studies dealing with
determinants of food choice have also indicated that
socio-demographics lose explanatory power as valid
characteristics for consumer segmentations relating to

food choice (Grunert, Brunsg, Bredahl, & Bech, 2001;
Risvik, 2001). Instead, cognitive, affective and situa-
tional factors emerge as determinants of functional
foods acceptance.

4.3. Simulations

The most important benefit of probit models is the
ability to simulate probabilities of events occurring over
a range of explanatory variables. Cumulative normal
distributions can be calculated and shown graphically,
e.g. for the range of health benefit belief and over se-
lected values of the other significant determinants like
knowledge (Fig. 1) or presence of an ill family member
(Fig. 2). First, the graphs show the tremendous impact
of belief in the health benefits of functional foods.
Acceptance ranges from nearly zero to almost 100%
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from low to high levels of health benefit belief. Figs. 1
and 2 show the exact meaning of knowledge and pres-
ence of an ill family member as determinants of func-
tional food acceptance. The difference between two
curves shows the impact of the treatment variable on the
vertical right axis. Logically, this difference is largest
around the midpoint or neutral position of the health
benefit belief scale, as can be seen from the hump-shaped
curves. For instance, the probability of acceptance dif-
fers 20%-points between low and high aware (knowl-
edgeable) consumers around the midpoint of health
benefit belief, whereas this difference is around 5%-point
at the extremes. Hence, at neutral health benefit belief,
low knowledgeable consumers have a 20%-point higher
probability of accepting functional foods as compared
to high knowledgeable consumers. Similarly, presence of
an ill family member increases the likelihood to accept
functional foods with 25%-points.

Furthermore, simulating probabilities based on the
estimated model parameters allows displaying the exact
meaning of the significant age-knowledge interaction
effect (Figs. 3 and 4). Fig. 3 displays the total insignifi-
cance of age in the specific case of low knowledgeable
consumers. For the specific case of high knowledgeable
consumers, a completely different picture is obtained, as
shown in Fig. 4. Within the group of consumers claim-
ing to be well informed and knowledgeable about
functional foods, age differences are apparent with el-
derly consumers showing a significantly higher likeli-
hood of functional food acceptance as compared to
youngsters. The difference in likelihood of acceptance
ranges from 18%-points at both extremes of the health
benefit belief spectrum, up to a 55%-points higher like-
lihood of acceptance among the elderly around the
midpoint of health benefit belief.

5. Conclusions

A review of the literature points towards socio-
demographic, cognitive and attitudinal factors as po-
tential determinants of functional food acceptance.
Most previous studies available in the public domain
were implemented during 1995-1999 in the US or Eur-
ope, and mainly performed bivariate analyses to inves-
tigate the role and impact of these determinants. In our
study in Belgium, survey data were collected in 2001
from a valid sample of 215 individuals, and subjected to
both bivariate and multivariate analyses. Given that this
sample is not fully representative (e.g. biased towards
higher education and including only responsible persons
for food purchasing, hence more women than men),
generalisations beyond the sample at hand are specula-
tive. Hence, the objective of this paper was not to
quantify consumer acceptance of functional foods in

Belgium, instead, the primary objective was to explore
determinants of acceptance.

Bivariate analyses point towards a higher probability
of acceptance of functional foods among female and
older consumers, at least in the case where some loss of
taste is to be accepted for increased perceived health
benefits. Belief in the health benefits of functional foods
is found to correlate positively with functional food
acceptance. Multivariate analysis through probit mod-
elling confirms the paramount role of health benefit
belief for accepting the concept of functional foods.
Initial bivariate associations disappear when investigat-
ing acceptance of functional foods in a multivariate
setting. This is the case e.g. for gender, age, price per-
ception and perceived role of food for health. In line
with TFIC (1999), this study shows that knowledge and
belief outweigh the impact of socio-demographic deter-
minants on functional food acceptance. Furthermore, a
significant effect is noticed for presence of an ill family
member. With respect to knowledge, an interesting
negative impact on the likelihood to accept functional
foods is found. Today’s self-reported consumer knowl-
edge has an adverse effect, which is particularly present
among the younger while fading away with increasing
age.

In conclusion, Child’s (2002) typification of the end
of the 1990s US functional food consumer as “She’s
elite, informed and educated” is not confirmed for the
Belgian (European?) segment of functional food users in
the early 21st Century. Based on our study, those most
likely to accept functional foods can be typified as a
“benefit believers, who faced illness among relatives and
whose eventual criticism towards functional food
information fades away with ageing”. This gap may be
indicative of differences between the US and EU con-
sumers in terms of food quality and safety perception, or
trust in industry and government sources, with Euro-
peans being more critical towards novel foods, novel
food technology and food-related information. Given
this profile, communication about functional foods, ei-
ther from a public policy or commercial perspective,
emerges as particularly challenging because of the lack
of readily measurable and directly available segmenta-
tion criteria such as socio-demographics. Difficulties
with targeting cognitively and attitudinally differentiated
segments may explain the decreasing rates of growth in
this sector and increasing doubts about whether func-
tional foods are actually delivering upon their promises
as the single largest growth market in the European food
chain.

The findings from this study reinforce the idea of a
rational/cognitive oriented decision-making process for
functional foods, including active reasoning. This is in
line with the Theory of Planned Behaviour, the hierar-
chy-of-effects paradigm, and corroborates with Evan-
gelista, Albaum, and Poon (1999) who showed that
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positive attitudes affects subsequent behaviour to the
extent that this behaviour is attributed to internal causes
and not due to circumstantial pressures. An interesting
avenue for future research deals with the role of classical
triggers of active reasoning, such as involvement, differ-
entiation and time pressure (Engel, Blackwell, & Min-
iard, 1986) in the specific case of functional foods.
Involvement with functional foods can be hypothesised
to be high because of personal relevance to the individual,
potential reflection on self-image, incurred cost and risk.
The level of product differentiation may be optimal (not
too high or too low) for evoking evaluation of alterna-
tives. Finally, time pressure can be hypothesised to be low
because of the preventative nature of functional foods,
with benefits that show up only after a reasonable period
of usage. Thus, consuming today may not be perceived as
causing any difference as compared to delayed con-
sumption after extensive evaluation. Further research is
needed to confirm these theoretically based hypotheses,
on which some light has been shed by the present study.

Appendix A. Formulation of multi-item constructs

Acceptance of functional foods (2 items; both thresh-
old 3 on 5-point Likert scale)

“Functional foods are acceptable for me if they taste
good.”
“Functional foods are acceptable for me, even if they
taste worse than their conventional alternative
foods.”

Knowledge (3 items on 7-point scales; Cronbach’s
alpha=0.77, KNO)

“I know foods with specific beneficial health impact.”
(unaided)

“I know enriched foods.” (unaided)

“How do you judge your personal knowledge of
functional foods.” (aided)

Perceived role of food for health (3 items on 7-point
scales; Cronbach’s alpha =0.61; FDHE)

“Food plays an important role for my personal
health.”

“I feel to have control over my personal health.”

“I feel to eat healthier now as compared to 5 years

29

ago.

Health benefit belief (4 items on 5-point scales;
Cronbach’s alpha=0.82; HBB)

“Functional foods are likely to have a beneficial
impact on my personal health.”

“I experience functional foods as being part of a nat-
ural way of living.”

“Functional foods allow me taking my personal
health in my own hands.”

“Functional foods are a convenient way of meeting
recommended daily intakes, which I would never
meet with my conventional diet.”

Price perception (1 item on a 5-point scale; PRP)

“According to my personal opinion, functional
foods are too expensive given their claimed health
benefit.”
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