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Introduction and theoretical background

Functional foods is a relatively new concept and covers food products that are enriched with

different kinds of (naturally occurring) components/substances (eg vitamins, minerals or

probiotic cultures) or modified in a way so that the product provides an additional physiolo-

gical benefit that may prevent disease or promote health. Therefore functional foods is a prod-

uct category which can be characterised as processed with a relatively high degree of tech-

nological manipulation compared to basic food products. Experience with functional foods

introduced so far indicates that some consumers seem to approve of such manipulations
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whereas other don’t. One possible explanation is differences in consumers’ values, especially

the values pertaining to the relationship between man and nature.

Values are defined as abstract concepts or beliefs which pertain to desirable goals or endstates

that transcend specific behaviour (Schwartz & Bilsky, 1987, 1990; Schwartz, 1992) and which

therefore have a strong influence on people's cognitive processes (Schwartz, 1992). In general,

values are perceived as the criteria people use as guidelines for evaluating their surroundings,

ie, people, the self and events (Schwartz, 1992) and can be linked to more concrete objects (eg

products) in a hierarchical model as, for instance, assumed in means-end chain theory

(Gutman, 1982; Reynolds & Gutman, 1988).

In this sense values are ultimate determinants of people's attitudes and behaviour, and

consequently the measurement of values is an important tool for understanding and

explaining human behaviour. Several instruments for measuring values have been proposed,

some of which have been demonstrated to have cross-cultural validity (Schwartz 1992, 1994).

In general, different cultures emphasize and pursue different values. Therefore consumer atti-

tudes towards a rather controversial product category as functional foods might be expected to

differ between cultures due to differences in the importance attached to different values.

The most well known instruments for measuring values are The Rokeach Value Survey (RVS)

(Rokeach, 1973), the List Of Values (LOV) (Kahle, 1983) and the Schwartz Value Survey

(SVS) (eg Schwartz, 1992, 1994). SVS contains 56 values within seven motivational domains.

Furthermore it is suggested that the motivational domains are structured in a circle where

adjacent domains (ie values) are most compatible and opposite domains are in conflict

(Schwartz, 1992, 1994). SVS has been demonstrated to have cross-cultural validity across a

large number of countries and cultures. Figure 1 shows the structure of relations among the

seven motivational types of values as well as two higher-order dimensions, which they can be

grouped into.
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Figure 1 Culture level value structure

Source: Schwartz (1994)

The aim of the study presented in this paper is, by means of conjoint analysis, to investigate

consumer acceptance of functional foods in Denmark, Finland and the United States and to

investigate to which extent acceptance can be explained by consumer values. The three

countries are selected due to differences in the importance attached to the value dimensions

’harmony’ and ’mastery’ which are assumed to have special importance for the acceptance of

products including high degree of manipulation of nature.

Design of the study

The study was conducted in Denmark, Finland and the United States. The countries were

selected on the basis of Schwartz’ value domains mastery and harmony (Schwartz, 1994), and

figure 2 illustrates to which degree different countries attach importance to the two value

dimensions according to results presented by Schwartz (1994). People who score high on the
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mastery dimension emphasize active mastery of the social environment through self-assertion,

ie to promote active efforts to modify one’s surroundings, which is comparable with the basic

idea behind functional foods. Therefore it would be expected that a positive attitude towards

functional foods is positively correlated with the mastery dimension. The opposite value

dimension of mastery is harmony, which emphasises harmony with nature and not actively

changing the world through self-assertion or exploitation of people and resources which is in

conflict with the concept of functional foods. Therefore, a negative correlation between this

value dimension and attitudes towards functional foods would be expected. In each of the

three countries a representative group of around 500 respondents was interviewed. All re-

spondents were responsible for buying groceries in their households.

Figure 2 Importance attached to the dimensions mastery and harmony in selected countries

Made on the basis of results reported by Schwartz (1994)

As a starting point for the conjoint analysis (eg Green & Srinivasan, 1978, 1990), three differ-

ent products were chosen (from now on called base-products), ie spreads (including only

butter and margarine), orange juice and flavoured yoghurt. Instead of conducting a conjoint

analysis for each product a procedure was used where only one conjoint analysis was con-

ducted but with the base-products as one of the attributes in the analysis (see figure 3). In this

way the same respondent can manage to evaluate all three products. However, this procedure

makes it necessary to measure the respondents' basic attitudes toward the three conventional
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products and control for the differences in the analysis, as well as to estimate interaction

effects between the attributes ‘product’ and ‘enrichment’, which is necessary for analysing

whether the respondent's attitude toward enrichment differs between the three products.

Figure 3 Attributes and attribute levels used in the study

 Attribute number description operationalization
of levels of levels

 Product 3 1. orange juice
2. flavoured yoghurt
3. spread

 Enrichment 3 1. no enrichment
2. omega-3's
3. oligosaccharides

 Claim 3 1. no claim
2. functional claim - omega -3’s increase the blood circulation in the legs

- oligosaccharides encourage the growth of beneficial
 bacteria in the gut

3. health claim - omega-3’s reduce the risk of heart disease
- oligosaccharides reduce risk of cancer in the gut

 Naturalness 2 1. not ecological
2. ecological

 Price 2 1. normal price
2. normal price + 20%

 Interaction effects:

 Product x enrichment
 Enrichment x naturalness

Two different kinds of components for enrichment were chosen for the analysis, ie omega-3’s

(n-3 fat from fish oil) and oligosaccharides (a certain kind of fibre). Oligosaccharides were

chosen because it sounds somewhat ‘chemical’ and is less well known than omega-3’s, and

we wanted to investigate to which extent the consumer attitudes depend on how artificial

consumer perceive the enrichment component to be and how known it is.

We also wanted to examine to which extent health claims (explicit claims about the effect of

the component) affect consumer acceptance of functional foods. Health claims are not allow-

ed in Denmark and Finland, and only permitted in the United States with regard to certain

components. The food industry has often regarded the health claim ban as a major barrier for

communicating the products' benefits to the consumer. In the analysis, two different kinds of
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claims were formulated: a functional claim and a health claim. Functional claims describe what

function the added component has, ie, how does the enrichment physically affect the body,

and is operationalised as shown in figure 3. The health claim is more elaborate and deal with

how the enrichment's functional benefits are connected to certain diseases. In a means-end

chain perspective, health claims can be seen as a description of consequences related to the

attribute ’enrichment’ and therefore such claims can be assumed to have a positive effect on

consumer acceptance, because, the claims make it easier for the consumers to link the attribute

to values as, eg., healthiness or having a long life.

Enrichment of food products can be seen as an unnatural manufacturing process, and there-

fore it would be reasonable to expect that the more natural the base-product is perceived by

the consumers, the more negative consumers will be with regard to enrichment because this

would indicate some kind of conflict between the values consumers pursue (when buying

foods which can be characterized as natural) and the associations linked to the attribute enrich-

ment. An attribute called ‘naturalness’ was therefore included in the analysis and

operationalised with two levels, ie one level with no description (the conventional product)

and one level indicating that it is an ecological product, which most consumers perceive as

more natural than non-ecological products. Whether this conflict between perceived natural-

ness and attitude toward enrichment exists or not is examined by estimating the interaction

effects between the attributes ‘enrichment’ and ‘naturalness’.

The design of the product descriptions was generated by use of the SAS programme and re-

sulted in 24 product descriptions which the respondents had to rate with respect to buying

intention, perceived naturalness, healthiness, taste and to which extent consuming the product

would give the respondent a number of important nutrients in a convenient way. All ratings

were based on a seven-point scale from completely disagree to completely agree. The products

were presented in a short written description. Besides the ratings the respondents were

questioned about their frequency of buying the base-products, attitudes towards the base-

products, degree of involvement with the base-products, their general attitude towards the

concept of functional foods and toward genetically modified food products, their interest in

health information, which diseases they were most concerned about, their knowledge of the

physiological effect of various components such as vitamins, iron, probiotic cultures etc.,

which general values they emphasised (based on a subset of Schwartz’ Value Survey) and

demographics.
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Preliminary results

Table 1 shows the correlation between consumer attitudes towards the concept of functional

foods, ATTFUNC (measured by three items, α = .75) and the value dimensions mastery and

harmony. The table also includes correlations between the two dimensions and consumer atti-

tudes towards genetically modified food products, ATTGEN (measured by four items, α =

.86).

Table 1 Correlations between value dimensions and attitude towards functional foods and

genetically modified foods in all three countries, n=1527

ATTFUNC ATTGEN MASTERY HARMONY

ATTFUNC

ATTGEN

MASTERY

HARMONY

----

.20*  ----

.08* .17*  ----

.00 -.23* .28*  ----

* significant at .001

The results indicate that there is a positive correlation between the mastery dimension and

attitudes toward functional and genetically modified foods. The correlation is stronger in the

case of genetically modified foods, which is as expected due to the fact that genetically

modified foods can be characterised as more technological (ie less natural) than functional

foods. Also, a negative correlation is seen between the harmony dimension and ATTGEN

which also is as theoretically expected. However, the correlation between the dimension

harmony and ATTFUNC is not negative, as it would be theoretically expected. One possible

explanation is that respondents do not – to the same degree – differentiate between the values

in the subset (including only nine values) we used compared to a rating consisting of all 56

values in the Schwartz Value Survey. This is supported by the positive correlation between

harmony and mastery (.28), whereas Schwartz reports a correlation between the two dimen-

sions at -.52 (Schwartz, 1994). In general, though, the results show some tendencies that sup-

port the theoretical assumptions that attitudes towards functional foods can be explained on

the basis of values.

To analyse the conjoint data, MANOVA was used and the results are shown in table 2. As can

be seen, the explained variance is low for all three countries, which can be explained by very
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heterogeneous attitudes among the respondents. Further analysis of the data (to be presented

at the conference) will also employ a segmentation approach to determine the utilities.

The analysis suggests that there are relatively large differences in consumer attitudes between

the three countries. Especially the Danish consumers have a negative attitude towards func-

tional foods and in general prefer the un-enriched base-products. Consequently, the Danish

consumers attach relatively large importance to the attribute ‘enrichment’. In Finland it seems

that whether the products are enriched or not is of little importance, but in general there is a

more positive attitude towards enrichment with omega-3’s compared to the base-products

although the difference is small. In all three countries products enriched with oligosaccharides

are the less preferred product, which is as expected due to the chemical ring to the word and

the fact that very few consumer know about this component (in average for the three countries

only 8% of the consumers knew what oligosaccharides are and 31% knew of omega-3’s).



9

Table 2 Utility functions in Denmark, US and Finland

Denmark US Finland

Enrichment
   no enrichment
   omega-3’s
   oligosaccharides

Claim
  Omega-3’s:
   no claim
   functional claim
   health claim

  Oligosaccharides:
   no claim
   functional claim
   health claim

Price
   normal price
   normal price + 20%

Naturalness
   not ecological
   ecological

Interaction effects
  Product x enrichment:
   spread – no enrichment
   spread – oligosaccharides
   spread – omega-3’s

   juice – no enrichment
   juice – oligosaccharides
   juice – omega-3’s

   yoghurt - no enrichment
   yoghurt – oligosaccharides
   yoghurt - omega-3’s

  Enrichment x naturalness:
   no enrichment x ecological
   no enrichment x not ecological

   oligosaccharides x ecological
   oligosaccharides x not ecological

   omega-3’s x ecological
   omega-3’s x not ecological

.62
-.14
-.48

-.37
.11
.26

-.52
.14
.38

.10
-.10

.14
-.14

ns.
ns.
ns.

ns.
ns.
ns.

ns.
ns.
ns.

-.19
.19

.07
-.07

.12
-.12

.23

.07
-.30

-.39
.03
.36

-.44
.05
.38

.12
-.12

.06
-.06

ns.
ns.
ns.

ns.
ns.
ns.

ns.
ns.
ns.

-.13
.13

.07
-.07

.06
-.06

.07

.06
-.13

-.26
.03
.23

-.45
.22
.23

.28
-.28

-.06
.06

-.17
.07
.10

.07
-.07

ns.

.10
ns.

-.10

ns.
ns.

ns.
ns.

ns.
ns.

 Adjusted r2

 F
 P

.11
98,79

.000

.11
104,75

.000

.09
85,97

.000
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The influence of consumers’ knowledge on acceptance is supported by the attribute ‘claim’.

In all three countries both kinds of claims have a positive influence on consumers' attitudes

towards the enriched products, and the effects are generally larger for oligosaccharides than

for omega-3’s. This suggests that the less knowledge consumers hold about the component,

the larger effect of a claim on the attitude. For well known components (as eg calcium) the

effect of claims on consumers' attitudes might therefore be relatively small. The analysis also

shows that the more elaborate the claim is, the larger the effect on consumer buying intention,

although the effect of functional and health claims are about the same in the case of oligo-

saccharides in Finland.

The interaction effect between the attributes ‘product’ and ‘enrichment’ is significant only in

Finland, which means that in Denmark and the United States consumer attitudes towards

enrichment with either of the two components are independent of the base-product. In Fin-

land, however, the generally positive attitude towards enrichment with omega-3’s covers a

positive attitude in the case of spread with omega-3’s but a negative attitude with regard to

yoghurt with omega-3’s. There is also a slightly positive attitude towards spreads with oligo-

saccharides in Finland (compared to a generally negative attitude towards this component) and

these results suggest that attitudes towards functional foods in Finland depend on which base-

products are used.

The interaction between ’naturalness’ and ’enrichment’ is only significant in Denmark and the

United States. In both countries the interactions are positive (which is not as expected).

Further analysis is expected to shed more light on this interesting result.
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