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Abstract
Megatrends for horticultural products, especially for fruits and vegetables, are
convenience, functional-food and nature-food. Nature-food includes aspects such as
food-safety, consumption with quiet conscience (sustainability) and organic products.
In many studies, consumer preferences are determined using direct surveys. For this
method social desirability is problematic. It leads to the effect that participants
answer in a way which they perceive as desired by society. This causes, that the stated
importance of certain features in these studies are not reflected in real purchasing
decisions. The aim of the present study is to quantify the part-worth-utilities of
product characteristics such as origin, price and food-labels and to support the
assumption of social desirability. The real purchasing situation was simulated in a
quasi-experiment using a choice-based-conjoint-analysis. The part-worth-utilities are
then compared with the results of a conventional preference assessment (Likertscale). For this purpose 645 consumers from all over Germany were surveyed in 2014.
The participants were on average 44 years old and 68.8% were women. The results of
the conjoint-analysis (part-worth-utilities determined using a Cox-regression) report
the highest part-worth-utility for the lowest price, followed by the characteristic
“grown locally”. For the labels, the German organic label shows the highest partworth-utility followed by Fairtrade/“A heart for the producer”. It is remarkable that
the carbon-footprint-labels have negative part-worth-utilities compared to tomatoes
without a label. The results support the assumption of a social desirability effect, as
the price is ranked 12th in the importance of the characteristics on purchasing
tomatoes in the survey with a Likert-scale, whereas it is 1st in the evaluation of the
quasi-experiment (conjoint-analysis).
Keywords: consumer marketing, sustainability, social desirability, purchasing behavior,
carbon footprint label, regional local production
INTRODUCTION
Trends in consumer preferences for fruits and vegetables, are convenience, functional
food and nature food. Nature food includes aspects such as food safety, consumption with
quiet conscience (sustainability) and organic products. One way of communicating these
characteristics to the customer is by labeling the product. The carbon-footprint-label is one
of the most recent efforts for indicating the characteristics of a product in terms of climatefriendliness. There are a variety of studies that claim to show the market potential of
climate-friendly products using a carbon-footprint-label (Dirks et al., 2010; Schlich and
Schlich, 2011; Vanclay et al., 2011; lal Bhardwaj 2012; Gahmann et al., 2012). However, this
is not reflected in buying decisions. For example Tesco, the world’s third biggest retailer,
stopped its carbon-labeling-program in 2012 after five years because of insufficient demand
(Qinn, 2012). One reason for the gap between some results of consumer research and
observed buying behavior could be the effect of social desirability. In these surveys,
participants are asked about the importance of climate change in general or about the
importance of a climate-friendly production of a product (Dirks et al., 2010). Social
desirability entails that potential consumers state to would prefer climate-friendly products,
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but do not show this behavior in real purchasing situations without being observed (Green
et al., 2001). One approach to solve the problem of social desirability is to perform an
experiment with real purchase decisions. While the realization of an experiment is very time
consuming and cost intensive. Another way is to simulate an experiment. The conjoint
analysis is one way to implement such a simulated experiment (Green et al., 2001).
This paper presents a study with 645 consumers participating in a quasi-experiment
using a choice-based-conjoint-analysis. In this study design the participant has to choose
between products with different characteristics, in this case, origin, price und a variety of
food-labels. He also may choose not to buy any of the products. The part-worth-utilities of
the characteristics are then calculated based on the decisions of all participants. Participants
were also asked to rate the characteristics on Likert-scales and to sort the labels according to
their importance for the purchasing decision. The findings show differences between the
results of the choice-based-conjoint-analysis and the other elicitation methods, which are
possibly caused by social desirable answering behavior.
MATERIALS AND METHODS
Vine tomatoes were used as an example product in the quasi-experiment, because
they are a common vegetable in Germany and are produced both domestically an abroad.
The current investigation involved a survey with measures such as a sorting task, the Likertscale and 25 choice sets to perform a choice-based-conjoint-analysis to evaluate the
importance of product characteristics such as price, origin of the product and different foodlabels. In addition, participants were asked to provide some socio-demographic data.
To evaluate consumer preferences for purchasing vine tomatoes, a questionnaire with
40 questions was provided both paper-and-pencil and web-based. The questionnaire was
distributed to social media, personal contacts, several e-mail lists and also administered in
personal interviews. The survey was conducted from June to December 2014 in Germany. A
total of 645 data sets was collected and analyzed.
Choice-based-conjoint-analysis
Basically, conjoint-analysis is a multivariate method for the analysis of preferences and
benefit structures of individuals. It works with decompositional processes in which the
product is first judged completely (considered jointly). Starting from this overall assessment,
the importance of individual characteristics of the product is determined. Thus, the overall
analysis of the products is divided into so-called part-worth-utilities, which reflect the
relevance of a product's characteristics for consumers. The participants are presented a
selection of products in a category (for example, tomatoes), each of which possesses
different properties (characteristic values). These are generally referred to as stimuli.
Participants are then requested to choose one among these alternatives. To determine the
preferences there are two standard methods: the traditional-conjoint-analysis (TCA) or
preference-based-conjoint-analysis, which asks directly for the preferences and choicebased-conjoint-analysis (CBCA), which asks indirectly and determines the preferences by
observation of the selection decisions. The main difference between the TCA and CBCA lies
in their survey design and the resulting data. The TCA asks the ordinal preferences through
rankings in which the products are to be ranked in order of preference, or by means of
metric ratings, where every single product is to be evaluated using a point system (e.g. 1-10).
The CBCA instead uses selection decisions (simulated) or the observation of purchase
decisions (in real terms). The selected product has the highest preference in relation to the
other products. This method is thus considerably more realistic (Green et al., 2001;
Backhaus et al., 2013).
The implementation of the CBCA essentially consists of seven steps: design of the
stimuli, design of the selection situation, specification of a utility model, specification of a
selection model, estimation of the utilities, interpretation and implementation and
disaggregation of the utilities (for a detailed description of the method see: Backhaus et al.,
2013).
The combination of the characteristics and their specifications shown in Table 1 finally
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result in 125 (53) different stimuli (characteristic profiles).
Table 1. Characteristics and their specifications of vine tomatoes analyzed in the choicebased-conjoint-analysis.
Characteristics
Origin

Price

Label

Characteristic specifications
Morocco
Germany
Spain
The Netherlands
Local
1.49 €
1.99 €
2.49 €
2.99 €
3.49 €
German organic label
Fairtrade/“Ein Herz für den Erzeuger” label (Engl. A heard for the
producer)
No label
Carbon-footprint (with the amount of CO2 emitted)
Carbon-footprint (without the amount of CO2 emitted)

The design of the selection situation (step two) was done by creating an orthogonal
reduced factorial design (using SPSS, orthoplan), which lead to 25 cards. To build the final
choice-design the factorial design (after shifting (cyclic variation)) was loaded into SPSS and
the 25 choice-sets were created using the plancards function. The first of these choice-sets
can be seen in Figure 1. After three initial questions, the participant was asked to perform a
quasi-experiment, where he or she had to choose between five different products (stimuli)
and the none option (see Figure 1).

Figure 1. The first of the 25 choice-sets in the questionnaire for the choice-based-conjointanalysis.
In step three (specification of a utility model), the part-worth-model was used because
the characteristics of the origin and the labels have an individual benefit for each respondent
and cannot be predicted. In addition to the utility model, a behavior-model or choice model
is needed (step four). This is to describe and explain the decision-making process of a
person. Typically, the multidimensional logit-choice-model is used for the CBCA (Backhaus
et al., 2013). In the logit-choice-model the selection probability is determined merely by the
differences of the utilities. The estimation of the utilities (step five) is done by maximizing a
log-likelihood-function using a quasi-newton method. Step six is the interpretation and
implementation. The absolute amount of the estimated part-worth-utilities and total utility
values are not relevant when using the present value model. As mentioned earlier, only the
differences matter. The part-worth-utilities are a dimensionless measure indicating the
utility of a characteristic specification relative to a base specification.
After the survey was conducted, part-worth-utilities were calculated using a cox-
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regression. To prepare the data for the Cox-regression a variety of tasks has to be performed
(Backhaus et al., 2013). In this procedure, a structure with the same model is used for the
logit-choice model, which maximizes the same likelihood function in the implementation of
the layered Cox-regression, as it occurs also in the CBCA.
As described earlier, the participants were also asked to rank the labels from rank one
for most important to rank four for less important. Another common way to determine the
preferences of consumers are Likert-scales. A verity of characteristics including the
characteristics also used for the CBCA had to be rated with a scale with six items from
unimportant to essential.
Description of the sample
In total 925 consumers participated in the study. As conjoint-analysis can be
performed only on complete datasets, the number of analyzed questionnaires was reduced
to 645. From these participants 68.8% are female (N=612). The average age of the
respondents is 44.3 years (see Figure 2, N=614), which is very close to the population mean.
The bulk of the respondents come from western and northern Germany. 39% of the
participants graduated from a technical college or university (N=648), which is more than
twice of the proportion of the total population in 2012 (14.7%).

Figure 2. Description of the sample in terms of age distribution, participants origin and
educational qualifications.
Forty-three point seven percent of respondents are fully employed, 17.8% are parttime employment and 18.2% are still in training or studying (N=616). Furthermore, 11.7%
of respondents are pensioners, 7.2% homemakers and 1.3% are unemployed (N=616).
These proportions are very close to the total population. Most of the respondents (40.9%)
live in households consisting of two persons and 21.5% live alone. 16.8% and 12.9% live in
households with three and four persons, respectively (N=636). In 86.6% of the cases there
are no children under 12 in the household. About 6.9% of respondents live in households
with one child and 4.5% in households with two children under 12 years (N=553). In the
present study, the majority has, like in the entire German population, a net household
income between 2,600 and 4,500 € (28.2%, N=621). The distribution is also comparable.
RESULTS AND DISCUSSION
Part-worth-utilities of product characteristics (choice-based-conjoint-analysis)
The resulting part-worth-utilities are presented in Figure 3. For the likelihood ratio
statistic, which is chi-square distributed, the value is 21,711.239. The degree of freedom
(13) equals the number of parameters to be estimated. The origin "morocco", the price level
"3.49 €" and the characteristic specification “no label” were chosen as the base categories in
the Cox-regression to calculate the part-worth-utilities in the choice-based-conjoint-analysis.
Their part-worth-utilities are therefore equal to zero. Based on these basic categories, the
part-worth-utilities of the other characteristics can be interpreted. With a p-value of 0.00 the
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estimated model is highly significant. Every part-worth-utility is also highly significant
(p<0.01), except of the carbon-footprint with CO2 emission indication (p=0.02) and the
origin Spain (p=0.36).

Figure 3. Results of the choice-based-conjoint-analysis.
As presented in Figure 3, the lowest price has the highest part-worth-utility of 2.853
followed by the second lowest price (1.99 €) with 2.227. After the price, the origin “grown
local” yields the third highest part-worth-utility (2.157), followed by the origin Germany
(1.575) and the price 2.49 € (1.391). Only after the prices below 2.99 € and the domestic
origin, the German organic label exhibits a high part-worth-utility of 0.785. As mentioned
earlier only differences matter, which means the part-worth-utilities have to be interpreted
in comparison to the reference value in the first place.
Out of the four origins under investigation, participants prefer the local product the
most, followed by the domestic product. The difference between the part-worth-utilities of
these origins and vine tomatoes from the Netherlands is very high. Not surprisingly, the
participants prefer the lowest prices of 1.49 € for 500 g vine tomatoes. When it comes to
food-labels, the German organic label is ranked highest, followed by Fairtrade and “Ein Herz
fü r den Erzeuger” (Engl. “A heart for the producer”). Most remarkably, both carbonfootprints (with and without a CO2 emission indication) are attributed a negative partworth-utility compared to a product without any label. These results support the conclusion
of the Nestle study (Gahmann et al., 2012) that “local (regional) is the new organic”. But also
indicate that the carbon-footprint-label in the current design, which is also used by Frosta
and was used by Tesco, is not a suitable marketing tool. To put it more clearly, it is not only
the design of the carbon-footprint-label but also the difficult interpretation and its unclear
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message. It may also be the case, that consumers first of all prefer a cheap, safe and healthy
product and only after that they are willing to pay for social and climate issues, with the
former playing a much bigger role than the latter. The results of the present study show a
clearly different picture for the market potential of carbon-footprint-labels than the majority
of other studies in this field (Dirks et al., 2010; Schlich and Schlich, 2011; Vanclay et al.,
2011; Bhardwaj, 2012).
Resulting order of the ranking task
If we rank the part-worth-utilities, price is the most important characteristic of vine
tomatoes, followed by the domestic origin. After these characteristics the German organic
label is preferred by the participants and even Fairtrade and “Ein Herz fü r den Erzeuger”
yield a higher part-worth-utility than the origin Netherlands. In a second task, participants
were asked to rank the labels. Rank coefficients were calculated by multiplying the number
of participants who assigned a particular label to a rank, with four for the first place, three
for the second, two for the third and one for the fourth place. The results of the ranking task
show a different picture than the result of the choice-based-conjoint-analysis. In the ranking
task the highest rank coefficient is observed for Fairtrade/“Ein Herz fü r den Erzeuger”
(1,851) followed by the German organic label (1,604), the carbon-footprint without a CO2
emission indication (979) and the carbon-footprint with a CO2 emission indication (790,
N=534). This result is surprising as the German organic label showed a four times higher
part-worth-utility than the Fairtrade/“Ein Herz fü r den Erzeuger” label in the quasiexperiment. This might be a first indicator of socially desirable behavior.
Consumer preferences measured by a Likert-scale compared to these of the other
methods
The third method used to determine consumer preferences for vine tomatoes in
Germany, was the classical Likert-scale (1 = unimportant, 6 = essential) – the most
commonly applied method. Figure 4 presents the results (average values) of the evaluation
of characteristics preferred by consumers when purchasing vine tomatoes.
Using a Likert-scale, the participants answers are in line with the results of the choicebased-conjoint-analysis for the characteristics “grown locally” and domestic origin (marked
dark gray in Figure 4). After this, the third most important characteristic is that producers
get a fair (decent) price for their products (marked dark gray in Figure 4). This result is
comparable to the result of the ranking task, were the Fairtrade/“Ein Herz fü r den Erzeuger”
label ranks first, but cannot be observed in the quasi-experiment (marked medium gray in
Figure 4). In the choice-based-conjoint-analysis this is attributed only a part-worth-utility of
0.200, which is only 9% of the part-worth-utility of the characteristic “grown local” or 7% of
the part-worth-utility of the lowest price. Most notably, the Likert-scale elicitation ranks the
low price 12th (marked medium gray in Figure 4) whereas the lowest price (1.49 €) showed
the highest part-worth-utility in the quasi-experiment. At this point it can be concluded, that
there are major differences in the results of direct questions as the Likert-scale or a ranking
task and the quasi-experiment performing a choice-based-conjoint-analysis. One possible
reason for these differences in the same sample is the effect of social desirability, which
leads to answers to direct questions, which the respondent believes to be socially favorable.
The results of studies investigating consumer preferences in terms of food-labels based on
direct questions, are then questionable.
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Figure 4. Results of the evaluation using a Likert-scale.
CONCLUSIONS
The results indicate that the carbon-footprint-label with the current design is not
appropriate for marketing communication. In fact, not only the design but also the difficult
interpretation and the unclear message of the carbon-footprint-label are problematic. It
might also the case, that consumers prefer a cheap, safe and healthy product and only after
that are willing to pay for social and climate issues, while social sustainability subjects play a
much bigger role than climate topics do. The results of the present study show a much
diverse picture for the market potential of carbon-footprint-labels than the majority of other
studies in this field. Most notably, the importance of a cheap price ranks only 12th (Likertscale) whereas the lowest price level is attributed the highest part-worth-utility in the quasiexperiment. At this point it can be concluded, that there are major differences in the results
of direct questions as the Likert-scale or a ranking task and the quasi-experiment
performing a choice-based-conjoint-analysis. One possible reason for these differences in
the same sample is the effect of social desirability. The results of studies investigating
consumer preferences in terms of food-labels, who are mainly using direct questions, might
be biased towards the preference for socially valued characteristics.
The major limitation of the present study is that the design of the label itself might
affect the observed utility. Using other designs could therefore lead to different results.
Future research should consider this possibility. An interesting challenge would be to
evaluate the different part-worth-utilities of different label designs especially in the case of
the carbon-footprint-label.
ACKNOWLEDGEMENTS
Thanks to Anne Nagelschmitz for her major part in collecting the data. Fabian Bruns
and Bernd Hardeweg for supporting the preparation of this article.
Literature cited
Backhaus, K., Erichson, B., and Weiber, R. (2013). Fortgeschrittene multivariate Analysemethoden (Berlin:
Springer Gabler).
Bhardwaj, N. lal (2012). Consumer buying behaviour toward carbon labelling (FMCG) in Tesco Supermarket.
International Journal of Data & Network Security 1 (2), 1–11.

23

Dirks, H.E., Kaiser, S., Klose, G., Pfeiffer, I., and Backhaus, M. (2010). Verbrauchermonitoring. Perspektiven der
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