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Abstract 
Labels signaling sustainable product attributes are gaining importance, although uncertainty concerning the 
environmental, micro- and macroeconomic benefits of such labels persist. One of the questions still incom-
pletely answered is whether Willingness To Pay (WTP) varies with a gradually increasing number of labels 
on a food product. In order to answer this question, we conducted a laboratory experiment with 191 student 
respondents, testing consumer valuations of different labeling strategies. Using the Becker-DeGroot-Mar-
schak mechanism, WTP for 15 food products was measured. The products were endowed with up to six 
different sustainability labels, such that each grocery item was available in eight product versions. For 
perishable, non-perishable and plant-based products, the results indicate that participants are prone to allo-
cating WTP-premiums to labeled products, more than to unlabeled products. For animal products, however, 
labels do not influence WTP significantly. Furthermore, the premiums do not vary with an increasing num-
ber of labels, irrespective of whether the labels signal substitute or complementary sustainability infor-
mation. The results are not entirely in line with normative notions of magnitude variation, but rather with 
the behavioral economic concept of embedding effects.  
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1 Introduction 

Sustainability labels1 are becoming increasingly common on supermarket shelves. They often do not 
occur individually, but a considerable number of products are endowed with two or even more of them. 
The rationale behind this is that consumers might be willing to pay more for products with more labels 
than for those without any or with fewer labels, assigning value to each label individually and accumu-
lating the associated information. However, the functionality of labels as instruments signaling valuable 
information may be limited. Some research indicates that consumers neither thoroughly trust labels nor 
fully understand them (Harper and Makatouni, 2002; Pedersen and Neergaard, 2006; Sirieix et al., 
2013). Closely connected to this, it is also questionable whether premiums for individual labels accu-
mulate if several labels are presented together on a product. Studies dealing with this question regularly 
identify substitution and complementary effects between different labels, depending on consumer asso-
ciations with these particular labels, as well as on other product attributes (Dufeu et al., 2014; Gracia et 
al., 2014; Onozaka and Mc Fadden, 2011). Yet, there are also findings supporting behavioral economic 
concepts like embedding or information overload effects and attitude-behavior gaps (Bougherara et al., 
2007; Irwin and Spira, 1997; Jongmans et al., 2014).  
The question to be answered in the current research is as follows: Are consumers willing to pay a pre-
mium for food products endowed with sustainability labels, and if so, does it vary with an increasing 
number of labels? Specifically, this paper considers how WTP develops if up to six sustainability labels 
are gradually added on a variety of products. Among the tested labels are five organic ones with a 
differing stringency of certification criteria. Additionally, a fair trade label is included in the analysis, 
so as to draw more precise conclusions concerning the adequacy of normative versus behavioral eco-
nomic concepts. As the market for sustainable food products is among the most developed sustainable 
markets, and as food purchase frequency is generally high, this area is well suited to learning about 
consumer sensitivity to and perceptions of sustainability labels. Previous research in this area focusses 
mainly on individual or a small number of products. However, there might be patterns of valuation 
among consumers with regard to sustainable food products in general, or regarding broader product 
groups, which have not been elaborated so far. Extending the number of analyzed groceries used in 
other studies, ours considers 15 different products, the WTP for which is analyzed in an all-encompass-
ing manner, as well as differentiated with regard to perishable, non-perishable, plant-based and animal 
products. Accordingly, our paper differs methodologically from previous studies not only in terms of 
the number of labels tested, but also with regard to the number of products. We introduce a relative 
measure of WTP called Aggregated Standardized Relative WTP (ASRWTP) which enables comparing 
different products. 
Concerning the experimental valuation methodology, we follow benchmark practices developed over 
the last 20 years (Alfnes and Rickertsen, 2011; Lusk and Shogren, 2007). In order to control for as many 
factors as possible, the study is conducted as a laboratory experiment (Alfnes and Rickertsen, 2011; 
Guala, 2000). Furthermore, the Becker-DeGroot-Marschak (BDM) mechanism (Becker et al., 1964) is 
chosen instead of hypothetical statements for revealing WTP, thus eradicating hypothetical bias. Be-
sides motivating our participants by providing real economic incentives directly connected to their bid-

                                                 
1The European Union (2015) defines sustainable development as a means to meet “[…] the needs of present generations 
without jeopardizing the ability of futures generations to meet their own needs – in other words, a better quality of life for 
everyone, now and for generations to come. It […] regards social, economic and environmental issues as inseparable and 
interdependent components of human progress.“ Labels signaling certain aspects fostering sustainable development can be 
called sustainability labels. Thus, organic and fair trade labels can be classified as sustainability labels, although sustaina-
bility might not be the only aspect associated with these labels by consumers (indeed, e.g., they might also perceive organic 
labels as healthier).  
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ding behavior as it is standard with the BDM mechanism, we also introduce a conundrum in our exper-
imental design. This is a question which obviously does not make sense and its detection is connected 
to additional monetary outcomes in the experiment. This design serves as an incentive for our partici-
pants to stay concentrated throughout the experiment. 

2 Related literature  

Sustainability labels are intended to serve as signaling instruments for sustainable product attributes. A 
significant amount of research analyses the effects of such labels on consumer product valuation. The 
basic findings can be summarized as follows. First, adding a label to a previously unlabeled product – 
that is, adding signals of one or more sustainability attribute(s) – usually enhances customer WTP 
(Costanigro et al., 2014; Loureiro et al., 2001). Second, there are heterogeneous consumer segments 
when it comes to the valuation of sustainability labels (Kehlbacher et al., 2012; Loureiro et al., 2001; 
Loureiro et al., 2002; Loureiro and Lotade, 2005; Pelsmacker et al., 2005). Third, overall product char-
acteristics, like brand and taste, seem to influence the effects of individual sustainability labels (e.g. 
Bauer et al., 2013; Sörqvist et al., 2013). Fourth, as labels are only imperfect sustainability signals, trust 
and knowledge appear to be relevant for the evaluation (Costanigro et al., 2014; Sirieix et al., 2013).  
Above and beyond this, questions concerning the influence of the number and combination of individual 
labels arise, and the number of studies dealing with the effects of multilabeling is growing (e.g., Costa-
nigro et al., 2014; Dufeu et al., 2014; Jongmans et al., 2014; Sirieix and Tagbata, 2008; Sirieix et al., 
2013). Theoretically, following a notion of magnitude variation raised by normative theory, if single 
sustainability labels yield a percentage increase on consumer WTP, more labels with additional sustain-
ability information should yield an even greater effect. On the other hand, more labels signaling the 
same information would surely not increase consumer WTP (Fischhoff et al., 1993).  
However, behavioral decision theory suggests that there may be counter-intuitive effects violating the 
rule of normative theory, one of which is called the “embedding effect”. Until now, this phenomenon is 
found predominantly in contingent valuation studies. It characterizes situations in which the joint 
presentation of several labels signaling different information yields the same premium as a minor subset 
of the labels, because consumers only obtain utility from “sustainability” as such, but no additional 
value if there is “a higher degree of sustainability” (Einhorn and Hogarth, 1981; Fischhoff et al. 1993; 
Irwin and Spira, 1997; Jongmans et al., 2014; Kahneman and Knetsch, 1992).  
In a like manner, the phenomenon of information overload induces similar results (i.e., premiums do 
not rise with an increasing number of labels). If the cost of processing additional information provided 
by another label is higher than the expected utility from internalizing it, consumers might disregard that 
extra information (Bougherara et al., 2007; Dufeu et al., 2014; Eppler and Mengis, 2008).  
As a third anomaly of consumer behavior, divergences between attitudes and actual behavior, driven by 
a lack of environmental awareness, emotional involvement or locus of control, are regularly discovered 
(Irwin and Spira, 1997; Kollmuss and Agyeman, 2002; Luchs et al., 2010; Vermeir and Verbeke, 2006). 
Bearing these phenomena in mind, interpreting empirical findings becomes precarious.  
Diving into raw research results, studies yield varying findings on the existence, direction and extent of 
the effect of multilabeling patterns on WTP. Sirieix and Tagbata (2008) tested WTP for organic and fair 
trade chocolate of 102 subjects in an experimental framework, using the BDM mechanism. They deduce 
that, compared to single labels, combining social and environmental labels on one product leads to a 
sub-additivity of WTP. Costanigro et al. (2014), however, find, in their experimental auction of local 
and organic apples with 109 participants, that multiple labels induce a disproportionate increase in WTP 
if the visible information is combined with good taste (literally). Dufeu et al. (2014) compare contingent 
valuation with the BDM mechanism for eliciting WTP for honey with up to three quality, organic and 
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fair trade labels of 519 customers in online surveys and face-to-face-interviews. They show that gener-
ally, increasing the number of labels increases WTP. This relationship is relatively linear with contin-
gent valuations, whereas the marginal increase in value decreases in the case of the BDM procedure.  
The current paper contributes to the abovementioned research on the interaction between an increasing 
number of sustainability labels as signals of sustainable product attributes and WTP and adds to the 
current state of the art in two respects. First, this study analyzes a broader variety of products than 
previous research. In addition to an overall analysis including all products, it also deploys nuanced 
analyses considering four groups: plant-based, animal, perishable and non-perishable products. This 
provides a departure from specific products, so as to elaborate whether there might be product-inde-
pendent or product group specific valuation-patterns. Second, the number of labels is enhanced com-
pared to other work, while the labels vary with regard to certification criteria, yielding a more precise 
map of labeling effects on WTP for sustainable products. The label-composition considered for the 
study at hand consists of five organic labels with different levels of certification strictness and one fair 
trade label. 

3 Experimental design and procedure 

3.1 Methodological setting 

In terms of the methodological framework, this study is conducted as a laboratory experiment. Although 
laboratory experiments are criticized for their artificial environment, in the context of sustainability 
labels, at the current point of research, the method is appropriate, due to scientific results indicating 
many factors influencing WTP for sustainable products, some of which have not yet been fully identi-
fied and allocated (Kollmuss and Agyeman, 2002; van Huylenbroek et al., 2009). Consequently, con-
trolling for as many influences as possible is important.  
Regarding the evaluation of bids for food products, in the context of sustainability, there is strong evi-
dence of discrepancies between stated and actual behavior (Chang et al., 2009; Cummings et al., 1995; 
Irwin and Spira, 1997). Thus, mechanisms using real economic incentives to measure homegrown WTP 
values should be preferred over methods eliciting hypothetical WTP (Alfnes and Rickertsen, 2011). For 
eliciting WTP for sustainable products in the laboratory, various mechanisms are used in the literature. 
Common ones include forms of sealed bid nth-price auctions, such as the Vickrey auction for 𝑛𝑛 = 2 
(Vickrey, 1961; e.g., used by Bernard et al., 2006; Bernard and Bernard, 2009; Bernard and He, 2010; 
Bernard and He, 2011; Costanigro et al., 2014), as well as English auctions (e.g., Lusk et al., 2004) and 
the BDM mechanism (Becker et al., 1963; e.g., used by Dufeu et al., 2014; Sirieix and Tagbata, 2008; 
Wertenbroch and Skiera, 2002). The latter has been shown to be well-suited for eliciting consumers’ 
real WTP and to be close to actual shopping behavior (Alfnes and Rickertsen, 2011; Becker et al., 1964; 
Bohm et al., 1997; Guala, 2000). Moreover, it is independent of the number of participants (Alfnes and 
Rickertsen, 2011). Accordingly, and in line with related research conducted by Dufeu et al. (2014), Shi 
et al. (2013) and Sirieix and Tagbata (2008), the study at hand is based on a BDM laboratory experiment. 

3.2 Product and label selection and treatment setup 

To resemble real world purchasing decisions as well as customary product packaging as closely as pos-
sible, it was necessary to select (a) product types as well as, in the case of packaged food, (b) existing 
product brands prior to designing the final experimental layout.  
(a) The selection process of the tested products balanced perishable and non-perishable as well as an-

imal and plant-based products. Products were chosen on the basis of an analysis of the Harmonized 
Index of Consumer Prices (HICP), in such a way that nine out of ten food product categories of the 
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HICP are represented by (at least) one of the products tested.2 As a result, there were 15 products 
chosen (in customary sizes) (Table 1).  

(b) To resemble real world conditions closely, for the packaged goods, existing brands were chosen. 
For the purpose of selecting brands, a preliminary online survey was conducted. This survey asked 
166 respondents about their price assessment, their knowledge as well as their impression of and 
attitude towards several product brands for each of the selected packaged products. The repertory 
included both high- as well as medium- and low-end brands. Based on the results of this survey, 
for each of the packaged goods, a brand was chosen which most participants did not know and 
which was evaluated moderately in terms of appeal and price-level. These criteria were imple-
mented to reduce potential bias due to knowledge, brand or market price effects, as previous studies 
show that these factors influence consumer decisions (Pelsmacker et al., 2005; Degeratu et al., 
2000; Devinney et al., 2010; Muller and Ruffieux, 2011).  

Table 1: Categories of selected food products and sizes. 
 Animal products Plant-based products 
Perishable Fresh Rump steak (250 g) 

Fresh Chicken breast (300 g) 
Smoked salmon (100 g) 

Fresh Apples (1 kg) 
Fresh Bananas (300 g) 
Fresh Lemons (2 pieces) 
Fresh Basil (1 pot) 
Fresh Tomatoes (500 g) 

Non-perishable Long-life milk (1 liter) 
Canned tuna (120 g) 
Milk chocolate (100 g) 
Bee honey (500 g) 

Ground coffee (500 g) 
Rolled oats (500 g) 
Packaged sunflower bread (500 g) 

Besides the product- and brand-selection, another important step for preparing the experiment was to 
decide on the labels to be placed on the products. Concerning ecological issues, there are five third-
party labels characterizing the German market for sustainable products: The European Union’s organic 
logo (“Euro-leaf”, EU), the German organic label (“Bio-Siegel”, GER), the Bioland (BL) as well as the 
Naturland (NL) labels for organic agricultural production and Demeter (DM), a label for bio-dynamic 
agriculture. Additionally, as it is particularly suitable for testing complementary effects of different 
labels on WTP, a popular fair trade label (FT) was added to the collection of labels to be analyzed. In 
contrast to the other labels, the fair trade label predominantly represents altruistic aims, as the customer 
her-/himself does not benefit directly from higher salaries for producers. Organic labels, however, are 
often associated with private benefits, such as higher quality in general, higher nutritional value and less 
pesticides. Table 2 categorizes the depicted labels. 
For testing the effects of an increasing number of labels, the experiment deployed WTP for each product 
with different label combinations, as well as for an unlabeled product version of each grocery item. 
Because with six selected labels, the number of all possible label combinations is large3, it was not 
practical to test all potential combinations. As a consequence, we restrict our design to specific label 
combinations which allow for an analysis of the effects of a successively increasing information load 
on WTP. In order to depict these effects, the number of labels increases with each successive label 
combination. Besides the unlabeled product version, seven further product versions, differentiated by 
seven label combinations, were created. Accordingly, there are eight product versions 𝑣𝑣 (with 𝑣𝑣 =

                                                 
2 European Central Bank. Measuring inflation – the Harmonised Index of Consumer Prices (HICP). Available at: 
https://www.ecb.europa.eu/stats/prices/hicp/html/hicp_coicop_inx_2016-05.en.html. The only category we do not consider 
in this study is cooking fat and oils, which accounts for only 2,6% of the total amount of products given in the HICP. 
3 Six labels yield 63 possible label combinations (excluding the unlabeled product version). With 15 products, this would 
result in 945 testable product-label combinations, which is beyond the scope of this study. Accordingly, we restrict our 
analysis to a subsample of label combinations.  
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0; 1; … ; 7) of each product, with 𝑣𝑣 = 0 representing the unlabeled product version. The order of added 
labels was based on three aspects: 
1) Obligation: The EU label is obligatory for pre-packaged organic products in the European Union 

and thus has to be placed on all products following the European Union’s standards for organic 
agriculture. Consequently, none of the other labels can be displayed without displaying the EU 
label. The EU label, hence, represents the first label combination (𝑣𝑣 = 1).  

2) Public and private labeling schemes and strictness of certification criteria: The EU logo as well as 
the GER label refer to the European Union’s statutory provisions of organic agriculture, thus, rep-
resenting exactly the same aspects, whereas BL, NL and DM are awarded by private organizations 
defining their own standards. BL as well as NL labels require more stringent conditions than the 
EU as well as the GER label, and terms for the DM logo are even stricter. Accordingly, the combi-
nation of the GER and the EU label represents the second label combination (𝑣𝑣 = 2). For the third 
label to be added, both BL and NL qualify equally, as they define comparably strict (yet slightly 
different) criteria. Thus, two label combinations with three labels were designed (𝑣𝑣 = 3 and 𝑣𝑣 =
4), as well as a combination including both (𝑣𝑣 = 5). With both NL and BL labels, DM is added in 
the sixth label combination (𝑣𝑣 = 6), as it is the only organic label classified as “bio-dynamic”, 
which represents the most stringent production standards. 

3) Representation of sustainability aspects: As all the abovementioned labels focus primarily on eco-
logical agriculture and are partly associated with private aims, the FT label expresses another di-
mension of sustainability, namely a social and altruistic one. This label is added in the seventh label 
combination for each product type (𝑣𝑣 = 7). 

Table 2: Basic characteristics of six sustainability food labels. 
Label 
(abbr.) 

Sustainability food 
label 

Category Obligation Public vs.  
private 

Certification  
organization 

EU EU “Euro-leaf” Organic Obligatory for pre-
packaged organic 
food 

Public European Union 

GER German “Bio-
Siegel” 
 
 

Organic Voluntary Public German Federal Ministry of 
Food and Agriculture 

BL Bioland label Organic Voluntary Private Bioland Association (Bio-
land-Verband für organisch-
biologischen Landbau e.V.) 

NL Naturland label 
 
 

Organic Voluntary Private Naturland Association 
(Naturland-Verband für 
ökologischen Landbau e.V.) 

DM Demeter label 
 
 

Organic 
and biody-
namic 

Voluntary Private Demeter Association (Deme-
ter e.V.) 

FT Fair trade label Fair trade Voluntary Private Fair Trade Association 
(TransFair Verein zur Förder-
ung des Handels mit der 
“Dritten Welt” e.V.) 

The eight product versions 𝑣𝑣 (with 𝑣𝑣 = 0; 1; … ; 7) are presented in Table 3.4 Analogous to the ap-
proaches of Dufeu et al. (2014), Jongmans et al. (2014) Larceneux et al. (2012), Pelsmacker et al. (2005) 

                                                 
4 For the respective certification criteria, see http://ec.europa.eu/agriculture/organic/index_de.htm (EU); 
http://www.bmel.de/DM/Landwirtschaft/Nachhaltige-Landnutzung/Oekolandbau/_Texte/Bio-Siegel.html (GER); 
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and Sénéchal et al. (2014), pictures of the selected groceries were presented during the experiment. To 
be able to generate eight product versions for each grocery, we needed to modify the product-pictures. 
We only sold those product versions that actually existed.5 Apparently, with this design, not all labels 
are treated independently, so that it is not possible to make statements about the effect of individual 
labels, independent of the other labels. However, the design chosen here seems appropriate for testing 
a labeling effect as well as a multilabeling effect, focusing on the overall information-load a certain 
label combination delivers.  

Table 3: Label combinations of the tested product versions. 

Product version Version code (𝒗𝒗) 
Label 

EU GER NL BL DM FT 
Unlabeled 0 - - - - - - 
One label 1 x - - - - - 
Two labels 2 x x - - - - 
Three labels (NL) 3 x x x - - - 
Three labels (BL) 4 x x - x - - 
Four labels 5 x x x x - - 
Five labels 6 x x x x x - 
Six labels 7 x x x x x x 

Table 4 specifies, for each comparison between two product versions, whether switching from the lower 
version number to the higher product version should yield an increase in utility on the consumer side, 
following normative concepts. This holds if and only if the labels included in the higher version number 
signal complementary information compared to the labels of the lower version number. For example, 
the marginal utility from switching from version 1 to version 2 should be zero, as the two versions signal 
exactly the same information. However, all other versions differ with regard to the values presented, so 
that complementary effects can be expected.  

Table 4: Substitution and complementary effects of the product versions. 
Product 
versiona 

Unlabeled 
(𝒗𝒗 = 𝟎𝟎) 

One  
label  

(𝒗𝒗 = 𝟏𝟏) 

Two  
labels  

(𝒗𝒗 = 𝟐𝟐) 

Three la-
bels (NL) 
(𝒗𝒗 = 𝟑𝟑) 

Three la-
bels (BL) 
(𝒗𝒗 = 𝟒𝟒) 

Four  
labels  

(𝒗𝒗 = 𝟓𝟓) 

Five  
labels  

(𝒗𝒗 = 𝟔𝟔) 
One label  
(𝒗𝒗 = 𝟏𝟏) 

Comple-
mentary       

Two labels  
(𝒗𝒗 = 𝟐𝟐) 

Comple-
mentary Substitution      

Three labels 
(NL) (𝒗𝒗 = 𝟑𝟑) 

Comple-
mentary 

Comple-
mentary 

Comple-
mentary     

Three labels 
(BL) (𝒗𝒗 = 𝟒𝟒) 

Comple-
mentary 

Comple-
mentary 

Comple-
mentary 

Comple-
mentary    

Four labels  
(𝒗𝒗 = 𝟓𝟓) 

Comple-
mentary 

Comple-
mentary 

Comple-
mentary 

Comple-
mentary 

Comple-
mentary   

Five labels  
(𝒗𝒗 = 𝟔𝟔) 

Comple-
mentary 

Comple-
mentary 

Comple-
mentary 

Comple-
mentary 

Comple-
mentary 

Comple-
mentary  

Six labels  
(𝒗𝒗 = 𝟕𝟕) 

Comple-
mentary 

Comple-
mentary 

Comple-
mentary 

Comple-
mentary 

Comple-
mentary 

Comple-
mentary 

Comple-
mentary 

a Version codes, as defined in Table 3, are given in parenthesis. 
The table indicates whether the product version given in the row includes labels signaling substitutable or complementary 
values, compared to the product version given in the column.  

                                                 
http://www.bioland.de/start.html (BL); http://www.naturland.de/startseite_naturland.html (NL); http://www.demeter.de/ 
(DM); http://www.fair trade-deutschland.de/index.php (FT). 
5 Colson et al. (2016) show that researchers and students consider selling mislabeled products objectionable, but that dis-
playing manipulated product-pictures is regarded less objectionable. 
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With 15 products and eight tested label combinations, there were 120 product-label combinations. In 
order to test them all, a crossover experimental design was chosen, so that the product-label combina-
tions were allocated to eight treatment groups. Each product type was presented in only one version 
within each treatment group, except coffee, which occurred at the very beginning and the very end of 
the sequences in two different versions, so as to allow for manipulation checks. Consequently, partici-
pants had to conduct 16 evaluations. Among the treatment groups, the product versions differed, while 
the product-sequence was kept the same, so that groups are differentiated according to label combina-
tions only. The product versions were allocated among the eight treatment groups in such a manner that 
in each group, for each of the eight label combinations, two products were presented. Table 5 depicts 
the specific product versions which were presented in the eight treatment groups.  

Table 5: Product versions within the eight treatment groups.b 

Product Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 Group 8 
Ground coffee 0 1 2 4 3 5 6 7 
Lemons 6 7 0 1 2 4 3 5 
Sunflower bread 1 2 3 0 5 6 7 4 
Apples 4 3 5 6 7 0 1 2 
Chicken breast 1 2 4 3 5 6 7 0 
Milk chocolate 5 6 7 0 1 2 3 1 
Long-life milk 6 7 0 1 2 4 3 5 
Bee honey 4 3 5 6 7 0 1 2 
Rolled oats 3 5 6 7 0 1 2 4 
Rump steak  0 1 2 4 3 5 6 7 
Smoked salmon 7 0 1 2 4 3 5 6 
Tomatoes 2 4 3 5 6 7 0 1 
Canned tuna 2 4 3 5 6 7 0 1 
Basil  5 6 7 0 1 3 4 2 
Bananas 3 5 6 7 0 1 2 4 
Ground coffee  7 0 1 2 4 3 5 6 

b The numbers refer to the specific product version as defined by version codes in Table 3. A value of 7 in Table 5 thus 
refers to 𝑣𝑣 = 7, which is the version with six labels. The order of the products displayed in the “products”-column represents 
the order of the products in all treatment groups. For example, treatment group 1 started with the presentation of ground 
coffee in the 0-label-version, continued with lemons in the 6-label version, and sunflower bread in the 1-label-version was 
presented third. 

3.3 Procedure 

The experiment took place at the Ostwestfalen-Lippe University of Applied Sciences in Lemgo, Ger-
many, in spring 2015. 191 participants, mainly students, were recruited through online advertisements 
and invitations. Participants neither knew what the experiment was about nor had taken part in compa-
rable tasks before. The laboratory procedure followed seven steps: 
First, after the participants took seats in front of separated and well divided computers, they were asked 
to start a short explanatory video, which described the experimental procedure and informed about the 
financial compensation for participation. This video described the procedure neutrally, so as to reduce 
social experimenter demand effects (see Zizzo (2010) for details about these effects). The video pointed 
out that answers would be kept anonymous to obviate bias induced by social desirability (Brown and 
Cohen, 2015) and that one of the presented products would be auctioned at the end of the experiment. 
The decision to sell only one product was important so as to ensure that participants’ WTP did not 
decline towards zero with an increasing number of products shown, as they might be wary of buying 
too much or spending too much money. Participants did not know which product was selected until the 
experiment was over. Moreover, the video explained that there would be a conundrum included in the 
series of experimental questions and that each participant who identified the conundrum would obtain 
an additional random monetary premium. The conundrum is a question which did obviously not make 
sense and not fit into the series of questions asked. Attentive participants should easily spot it. To the 
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best of our knowledge, we are the first to choose a conundrum to control for whether participants con-
centrate throughout the experiment. In a second step, the subjects were prompted to answer a short self-
test to check whether they understood the BDM mechanism explained in the video. Third, a demo-
graphic and lifestyle questionnaire was to be answered and fourth, evaluation rounds started. The ex-
periment was implemented in z-Tree (Fischbacher, 2007). For each of the 16 product-label combina-
tions, subjects had to type in their maximum WTP so that there were 16 experimental rounds per treat-
ment. After typing in their WTP, subjects had to answer a series of questions concerning their attitudes 
towards the specific product and about their consumption habits in terms of the product type. Further-
more, they were asked for the average price they usually pay for a conventional version of the product 
in the marketplace. This value serves as an individual-specific reference market price for a conventional 
product version for calculating the relative WTP-premium as defined in the following Section 4. After 
the evaluation rounds were over, two further questionnaires had to be answered, which asked about 
shopping behavior, attitudes concerning sustainable products, knowledge and assessment of the specific 
labels. As a sixth step, one of the 15 products was announced as to be sold and a random price deter-
mined. In each group, a product was deliberately chosen which exists as presented during the experi-
ment. To avoid participants anticipating the product for sale, each group received a different one. The 
price range was from one third of the actual market price to triple the market price. Following Bohm et 
al. (1997), the participants were not informed about this price range to prevent upper bound adaptions 
of stated WTP. Finally, participants were paid individually. Those who bid at least as high as the random 
price received the product and were equipped with the starting capital (9 euros6) minus the random 
product-price, plus a contingent premium (ranging from 0.50 to 2.50 euros) for identifying the conun-
drum correctly. The others received 9 euros plus the extra premium if they tagged the conundrum right. 

4 Conceptualization of the dependent variable 

As derived in Section 3.2, our paper differs from previous research particularly with respect to the num-
ber of labels and the number of products included in the study, allowing for an analysis which is inde-
pendent of individual products. In order to conduct such an analysis, instead of absolute numbers, the 
research at hand measures WTP in terms of the percentage premium an individual is willing to pay for 
a certain food product version (as defined in Table 3), compared to the price he or she usually pays for 
a conventional version. This calculation corrects WTP by the subjectively estimated price for a standard 
product version and thereby controls for product differences and anchoring effects. Moreover, it con-
trols for unobserved general heterogeneity in the valuation of specific food products within the sample. 
The procedure is in line with the findings of Muller and Ruffieux (2011) and Bernard and He (2010), 
who show that WTP is biased by estimated and real market prices, as well as with the results from Shi 
et al. (2013), who provide evidence of purchase intention influencing full WTP bids. Before being able 
to analyze the data, the stated absolute WTP thus has to be transformed into a relative measure, which 
we call Standardized Relative WTP (SRWTP). Equation (1) estimates the SRWTP which an individual 
is willing to pay for a certain product version of a specific grocery.  

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 = (𝑏𝑏𝑏𝑏𝑏𝑏 − 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑏𝑏 𝑝𝑝𝑝𝑝𝑏𝑏𝑝𝑝𝑠𝑠) / 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑏𝑏 𝑝𝑝𝑝𝑝𝑏𝑏𝑝𝑝𝑠𝑠 (1) 
The bid is interpreted as the absolute WTP of a subject for a specific product version of a certain grocery 
item. The stated price is the market price for a conventional product version as estimated by the same 
individual, i.e. the price he or she usually pays for this kind of grocery.  
As with SRWTP, we now have a relative measure and are able to pool products in one variable in a 
second step. We call this pooled variable Aggregated SRWTP (ASRWTP), which depicts the distribu-
tion of SRWTP for a specific product version, aggregated among all product types. Consequently, 

                                                 
6 1 euro = 1.08 USD in April 2015. 
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ASRWTP is a product-independent variable, displaying standardized percentage WTP-premiums or 
discounts for a certain product version, compared to the prices subjects usually pay in the marketplace. 
As far as we know we are the first to move away from individual products and to introduce ASRWTP 
as an independent measure.  

5 Hypotheses 

Paralleling descriptions in Section 2, studies predominantly support the view that labels increase WTP, 
compared to unlabeled products (Loureiro et al., 2001; Loureiro et al., 2002; Sirieix and Tagbata, 2008; 
Sörqvist et al., 2013), raising the question of whether these results prove valid for the sample treated in 
this study. Accordingly, the first null hypothesis deals with the existence of a labeling effect.  

H01: Labeling Effect: ASRWTP is not higher for labeled food products compared to unlabeled 
food products. 

Concerning products with more than one label, there are controversial theoretical concepts and empiri-
cal findings. In general, it appears decisive to determine whether normative concepts of magnitude var-
iation represent real consumer decisions. According to this notion, if certain labels represent identical 
product attributes, the marginal effect of adding all these labels, compared to only one of them or a 
certain (strict) subset, should be zero (Dufeu et al., 2014). The second null hypothesis is therefore: 

H02: Substitution Effect: ASRWTP is not higher for food products labeled with more labels, com-
pared to food products with fewer labels, if the added labels do not represent additional product 
values. 

However, for labels representing different sustainability attributes, i.e., certification criteria of varying 
strictness, standard random-utility models indicate that there may be complementary effects, leading to 
increasing WTP the more labels that are added (Dufeu et al., 2014). Thus, the third null hypothesis is: 

H03: Complementary Effect: ASRWTP is not higher for food products labeled with more labels, 
compared to food products with fewer labels, if the added labels do represent additional product 
values. 

The three hypotheses focus on the effect of labels. However, our design includes various products from 
different product groups and there might be inter-group differences regarding WTP-premiums. Yet, it 
is an open question how WTP depends on the product group to which a certain grocery item belongs. 
Some evidence with regard to this question is delivered by Bernard and He (2011), who analyze two 
pairs of fresh and processed foods and show that the latter have a higher substitutability among conven-
tional, non-GM and organic product versions than fresh ones. However, fresh organic or non-GM prod-
ucts did not necessarily yield higher WTP than processed versions. To the best of our knowledge, there 
is no study which differentiates between non-perishable and perishable products, as well as between 
animal and plant-based products. Thus, as we do not have a testable hypothesis concerning inter-group 
differences, we formulate an Exploratory Research Question as follows: 

Exploratory Research Question: Differences between four product groups 
Is there a difference in ASRWTP for one or more labels between non-perishable, perishable, animal 
and plant-based products?   

6 Results 

Concerning the sample characteristics of the 191 subjects taking part in the experiment, roughly 39% 
are female and 61% are male. The average age is 24 and most of the participants are neither married nor 
have children (93% each). More than three quarters of the sample completed secondary school, but only 
7% have a Bachelor’s degree. The sample is relatively homogenous concerning demographics, which 
is due to methodological and organizational factors, as laboratory experiments at universities regularly 
yield such groups. 87% of the participants shop for food at least once a month and 68% cook more than 
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4 times per month. Moreover, nearly all participants are neither vegan nor vegetarian (97%) and most 
frequently shop at supermarkets or discounters (ca. 90%), while the remaining subjects predominantly 
purchase food at local farmers’ markets, wholefood or health shops. 62% of the respondents consider 
organic labels as important or even as very important. Regarding fair trade labels, 73% fall in this cate-
gory. The percentage of participants who at times, regularly or exclusively buy organic is 43%, while 
the respective share is 38% for fair trade food products.7 This pattern corresponds to the spread of 
subjects among categories of label-specific variables. More than half the respondents neither know well 
nor recognize the NL and DM labels, while most are familiar with the GER and the FT labels and notice 
them often when shopping. As organic and fair trade products available at supermarkets and discounters 
usually have these two well-known labels, but rarely conform to NL or DM standards, these distribu-
tions match the shopping habits of the sample as a whole. The EU as well as the BL label are vaguely 
known by most participants and noticed regularly, but not as often as the GER and the FT label. For the 
EU logo, this is surprising, as it is both common and obligatory for all pre-packaged organic products. 
A possible explanation is that the recognition of the EU label might be dominated by the GER label, 
which is regularly added to the EU label since it does not require fulfillment of additional regulatory 
criteria and is often placed at more popular positions on product packages. Due to its design containing 
the word “bio”, the GER label can easier be associated with organic standards. In terms of label values, 
it is noteworthy that a considerable proportion of the sample associates all labels except the DM (which 
most participants do not know) and the FT label not only with environmental friendliness and being free 
of chemicals, but also with higher product quality, healthier food and higher food safety than conven-
tional products. Accordingly, they might add WTP-premiums for these labels not only because of sus-
tainability-concerns, but also because of expected health or taste benefits. For the FT label, associated 
values are mainly social, that is, supporting local farmers and fair working conditions.  

Table 6: Descriptive statistics of the dependent variables ASRWTP c. 
Product version d Min 1st Qu. Median Mean 3rd Qu. Max Obs.e 
Unlabeled (𝒗𝒗 = 𝟎𝟎) -1.0000 -0.2000 0.0000 0.0454 0.2500 5.0000 241 
One label (𝒗𝒗 = 𝟏𝟏) -1.0000 -0.0935 0.0256 0.1424 0.3333 4.4000 263 
Two labels (𝒗𝒗 = 𝟐𝟐) -1.0000 -0.1233 0.0000 0.1877 0.4133 5.5220 268 
Three labels (NL) (𝒗𝒗 = 𝟑𝟑) -1.0000 -0.1133 0.0871 0.1575 0.3469 4.0000 264 
Three labels (BL) (𝒗𝒗 = 𝟒𝟒) -1.0000 -0.1429 0.0000 0.1716 0.3333 4.0000 245 
Four labels (𝒗𝒗 = 𝟓𝟓) -1.0000 -0.1000 0.0020 0.2127 0.3550 14.000 251 
Five labels (𝒗𝒗 = 𝟔𝟔) -1.0000 -0.0980 0.1150 0.1672 0.5000 3.5000 254 
Six labels (𝒗𝒗 = 𝟕𝟕) -1.0000 -0.0104 0.1445 0.2288 0.4170 5.0000 260 

c ASRWTP depicts the Aggregated Standardized WTP, that is the marginal WTP a person is willing to pay for a certain label 
combination, compared to conventional products in the supermarket. 
d Version codes, as defined in Table 3, are given in parenthesis. 
e With 191 subjects tested and 16 WTP-statements of each participant, 2046 observations of absolute WTP for different 
product-label combinations were generated, after clearing up observations corresponding to participants who are constantly 
nonresponsive (as advised by Alfnes and Rickertsen (2011)) and WTP corresponding to subjects who stated that they assume 
the market price for a conventional product version to be zero.  

To investigate how the above described attitudes turn into WTP-premiums, we analyze our dependent 
variable ASRWTP. The descriptive results in Table 6 show that there are outliers in the sample, which 
induces us to focus our analysis on the more robust median rather than mean bids. Median ASRWTP 
varies across product versions, while it is zero for unlabeled products, as well as for product version 2 

                                                 
7 In 2014, the share of German people who exclusively, predominantly or partly buy organic was 35.47% (http://de.sta-
tista.com/statistik/daten/studie/172357/umfrage/einkaufsmenge-bioprodukte/). Thus, compared to the overall German pop-
ulation, the share of organic customers is roughly 7.5% higher in the present sample. However, Clamor (2010) shows that 
younger people with a higher educational level are more prone to buy organic products regularly. 
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and product version 4. Median ASRWTP is highest for product version 7, indicating a willingness to 
pay a premium of 14.45% for products endowed with six labels.  
Above and beyond this first glance at the descriptive statistics, the two-sided non-parametric Brunner-
Munzel Test (Brunner and Munzel, 2000) was performed to test the statistical significance of differences 
between ASRWTP for different label combinations. Using these test statistics, the distribution of 
ASRWTP for each label combination is compared to the ASRWTP of each other label combination. 
Results are shown in Table 7. The generated p-values testify a significant difference between unlabeled 
and labeled products. However, there are no significant differences between any labeled products. 
Hence, H01 can be rejected, as all product versions with at least one label increase ASRWTP signifi-
cantly, compared to unlabeled versions. Furthermore, the results suggest that for all label combinations, 
WTP is inelastic to the number of labels, independent of whether they provide complementary or sub-
stitute information. Thus, we cannot reject H02 and neither H03.  

Table 7: Test statistics of the two-sided Brunner-Munzel Test.f 
Product  
versiong 

Unlabeled  
(𝒗𝒗 = 𝟎𝟎) 

One  
label  

(𝒗𝒗 = 𝟏𝟏) 

Two  
labels 

(𝒗𝒗 = 𝟐𝟐) 

Three la-
bels (NL) 
(𝒗𝒗 = 𝟑𝟑) 

Three la-
bels (BL) 
(𝒗𝒗 = 𝟒𝟒) 

Four  
labels 

(𝒗𝒗 = 𝟓𝟓) 

Five  
labels 

(𝒗𝒗 = 𝟔𝟔) 
One label (𝒗𝒗 =
𝟏𝟏) 

2.4579** 
(0.0143)       

Two labels (𝒗𝒗 =
𝟐𝟐) 

2.3723** 
(0.0180) 

0.1163 
(0.9075)      

Three labels 
(NL) (𝒗𝒗 = 𝟑𝟑) 

2.6263*** 
(0.0089) 

0.2706 
(0.7868) 

0.0584 
(0.9535)     

Three labels 
(BL) (𝒗𝒗 = 𝟒𝟒) 

2.1646** 
(0.0309) 

-0.1925 
(0.8475) 

-0.2266 
(0.8208) 

-0.3998 
(0.6895)    

Four labels (𝒗𝒗 =
𝟓𝟓) 

2.1896** 
(0.0290) 

-0.1095 
(0.9128) 

-0.1427 
(0.8866) 

-0.3426 
(0.7320) 

0.0242 
(0.9807)   

Five labels (𝒗𝒗 =
𝟔𝟔) 

3.2570*** 
(0.0012) 

1.0676 
(0.2862) 

0.8646 
(0.3877) 

0.8006 
(0.4237) 

1.1139 
(0.2659) 

1.1026 
(0.2707)  

Six labels (𝒗𝒗 =
𝟕𝟕) 

3.8189*** 
(0.0002) 

1.4782 
(0.1400) 

1.2205 
(0.2228) 

1.1585 
(0.2472) 

1.5482 
(0.1222) 

1.4955 
(0.1354) 

0.2134 
(0.8311) 

f p-values are reported in parenthesis. 
g Version codes, as defined in Table 3, are given in parenthesis. 
*** Significant at the 1% level; ** Significant at the 5% level. 

The rationale behind this is as follows. Concerning H02, full substitution could be expected for the EU 
and the GER label. In fact, adding the GER label does not yield significantly higher bids, compared to 
the EU label only. Thus, it might be that these labels are considered substitutes. But even though the 
notion of the existence of substitution effects cannot be rejected, it is not capable of explaining all miss-
ing differences between the product versions. As soon as the sustainability attributes stated on the prod-
ucts do not solely contain naturally occurring correlations, consumers should value them separately, if 
their valuation follows normative principles (Irwin and Spira, 1997). Accordingly and in contrast to 
H03, normative concepts would suggest adding a label which signals complementary information com-
pared to the present labels would justify a WTP-premium if subjects know about the difference between 
the labels. In our case, most subjects state that the FT logo signals different values compared to the 
organic labels, but it does not motivate them to pay a significant premium. Assuming that this might be 
due to the altruistic nature of the fair trade values, comparisons among different certification-standards 
of the organic labels could provide further support for the non-existence of complementary effects. 
Comparing organic and bio-dynamic products, there is no difference between the 5- or the 6-label ver-
sions (both endowed with the DM label, indicating bio-dynamic production) and the other product ver-
sions, which signal less strict organic standards. Given that most subjects did not know the DM label, 
the lack of statistically significant differences in ASRWTP between the versions with only the EU and 
those which additionally include the BL label might provide insights. Both labels are familiar to many 



13 
 

participants and relevant for purchase decisions, while a considerable number of subjects evaluates them 
as being non-uniform concerning the label category – which, in normative terms, could induce a WTP-
premium. The absence of complementary effects is especially interesting, as there is evidence that in 
experiments, pro-social behavior is more accentuated than in the field (Benz and Meier, 2008). Thus, 
regarding the label combinations chosen in this study, it is questionable whether subjects are willing to 
pay more for a higher degree of sustainability in the grocery store if they are not even willing to do so 
in the laboratory. 
It was shown above that according to the distribution test, we can reject the null hypothesis that bids are 
identical for unlabeled and labeled products, while we cannot reject the null hypothesis that bids are 
identical across labeled products, independent of the labels attached. In order to obtain a precise view 
of the drivers of the effects, Tobit models (Tobin, 1958) with Random Effects (RE) were tested.8 As we 
collect 16 WTP-values from each individual in a sequence, our product-sequence completely captures 
the “time-effect”, i.e. we can identify products with experimental rounds. In addition to the models for 
the whole product-sample, we also tested product-group-specific Tobit models in order to analyze 
whether there are differences in the valuation of labels depending on the type of product, and hence, to 
find an answer to our Exploratory Research Question. We tested two models for the whole sample and 
for each product group respectively, so as to differentiate a rather general label effect from label com-
bination effects. The models in the style of Loureiro et al. (2013) are:  

(a) “Label”, describing a model which includes a dummy for labeled or non-labeled products;  
𝐴𝐴𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 = max (−1;𝛼𝛼′ ∙ 𝑙𝑙𝑖𝑖𝑖𝑖 + 𝛽𝛽′ ∙ 𝑥𝑥𝑖𝑖𝑖𝑖 + 𝑢𝑢𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖) (2) 

where 𝐴𝐴𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 is the marginal WTP of the 𝑏𝑏th subject for product 𝑠𝑠, 𝑙𝑙𝑖𝑖𝑖𝑖 is a dummy indicating 
the existence of at least one label on the 𝑠𝑠th product bid for by subject 𝑏𝑏, 𝑥𝑥𝑖𝑖 is a vector including 
socio-demographic control variables, 𝑢𝑢𝑖𝑖 is the subject-specific, time-constant error term and 𝜀𝜀𝑖𝑖𝑖𝑖 
the overall error term.9  

(b)  “Version”, including dummies for the respective product versions; 
𝐴𝐴𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 = max (−1;𝛼𝛼′ ∙ 𝑣𝑣𝑖𝑖𝑖𝑖 + 𝛽𝛽′ ∙ 𝑥𝑥𝑖𝑖𝑖𝑖 + 𝑢𝑢𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖) (3) 

where the label-dummy 𝑙𝑙𝑖𝑖𝑖𝑖 from the “Label” model is replaced by a vector including dummies 
for each product version 𝑣𝑣𝑖𝑖𝑖𝑖. 

Definitions and summary statistics of the included independent variables are given in Table 8. Model 
results are presented in Table 9. Concerning the influence of demographics, knowledge and attitudes, 
all models agree that women and people who have a bachelor’s degree yield a significantly higher 
ASRWTP than their respective counterparts. Additionally, the dummy indicating whether participants 
generally consider organic labels as important (“Organic_Imp”) significantly and positively influences 
ASRWTP when the models are run based on the whole sample. Yet, knowledge of any label does not 
significantly influence ASRWTP. Differences in ASRWTP thus cannot be explained by a lack of fa-
miliarity with the labels. 
Concerning our hypotheses, the “Label”-models show that, for the whole sample as well as all product 
groups except animal-products, adding one or more label(s) significantly increases ASRWTP. Thus, the 
impression that labeled products yield significantly higher ASRWTP compared to unlabeled products 
is substantiated for three of the four product groups, while this effect is strongest among plant-based 
products, followed by non-perishable products. However, for animal products, no significant label effect 
is present in our data. This at least is surprising, as WTP for animal products might generally be con-
sidered more sensitive to labels than WTP for any other product group.  

                                                 
8 In order to decide whether our data is suitable for a RE model, we conducted a Hausman test. The result was that our data 
does quality for RE models. Moreover, we also conducted standard Tobit models without RE. The results are comparable to 
those we report in the RE Tobit model.  
9 The selection of the independent variables accounts for multicollinearity.  
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Table 8: Summary statistics for independent variables.h 
 Definition Mean Std. Dev. 
Age Age. Categorical variable with 4 levels: 1: <20; 2: 20-24; 3: 25-29; 4: ≥30. 2.3612 0.6923 
Female Gender. Dummy-variable; equals 1 if subject is female. 0.3998 0.4900 
Bachelor Bachelor’s degree. Dummy-variable; equals 1 if subjects has a Bachelor’s de-

gree. 
0.0802 0.2716 

Net_Income Monthly household net income. Categorical variable with 3 levels: 1: max.1500 
Euros; 2: 1500-2500 Euros; 3: more than 2500 Euros. 

1.8206 0.8843 

Cook_Freq Cooking frequency. Dummy-variable; equals 1 if subject cooks more than 4 
times a month, up to several times a day. 

0.6696 0.4705 

Shopp_Freq Shopping frequency. Dummy-variable; equals 1 if subject shops for food at least 
once a month. 

0.8607 0.3463 

Organic Organic buyer. Dummy-variable; equals 1 if subject buys organic food on a regu-
lar basis. 

0.4511 0.4977 

FairTrade Fair trade buyer. Dummy-variable; equals 1 if subject buys fair trade food on a 
regular basis. 

0.3959 0.4892 

Organic_Imp Organic label importance. Dummy-variable; equals 1 if subject generally regards 
organic labels as important.  

0.6197 0.4856 

FairTrade_Imp Fair trade label importance. Dummy-variable; equals 1 if subject generally re-
gards fair trade labels as important.  

0.7317 0.4432 

Know_EU Know EU. Dummy-variable; equals 1 if subject is very familiar with the EU la-
bel (knows it well). 

0.1056 0.3074 

Know_GER Know GER. Dummy-variable; equals 1 if subject is very familiar with the GER 
label. 

0.7722 0.4195 

Know_NL Know NL. Dummy-variable; equals 1 if subject is very familiar with the NL la-
bel. 

0.0108 0.1032 

Know_BL Know BL. Dummy-variable; equals 1 if subject is very familiar with the BL la-
bel. 

0.1730 0.3784 

Know_DM Know DM. Dummy-variable; equals 1 if subject is very familiar with the DM la-
bel. 

0.0440 0.2051 

Know_FT Know FT. Dummy-variable; equals 1 if subject is very familiar with the FT la-
bel. 

0.4746 0.4995 

Label Label. Dummy variable; equals 1 if a product is equipped with at least one label. 0.8822 0.3224 
Version Product version 𝑣𝑣. Categorical variable with 8 levels corresponding to the prod-

uct versions.  
3.5044 2.2835 

h Total number of subjects: 191. Calculations of means and standard deviations are based on 2046 observations of ASRWTP. 
The variables “KnowBL” and “FTLabelImp” are not included in the RE Tobit models due to multicollinearity.  

Considering the “Version”-models, by tendency, we find further support for this result. In this model, 
for the whole sample as well as for plant-based products, all version-dummies for 𝑣𝑣 ≥ 2 yield signifi-
cantly higher ASRWTP compared to the 0-label version. However, within the group of animal-products, 
no label combination increases ASRWTP significantly, compared to a version without any labels. More-
over, for non-perishable and perishable products, three of the seven (versions 3, 6, 7) respectively two 
out of seven (versions 2, 5) label combinations yield a significant WTP-premium. This result cannot be 
explained by the hypothesis of magnitude variation raised by normative theory, as it does not provide 
any plausible explanation for the lack of significance of, for example, the dummy for version 3 of per-
ishable products. Why should there be a higher premium for version 2 than for version 3, if version 3 
includes the same labels as version 2 and even one additional label? 
Accordingly, the result could be classified as an anomaly in the valuation of food products. Following 
behavioral economic concepts, there are three explanations of the observed pattern. The phenomenon 
may be due to information-overload. However, the premiums attached for version 7 among non-perish-
able goods, for example, cannot be explained with this reasoning, as the information load is considerably 
higher for this version, compared to versions 2 and 4, which do not yield significant premiums.  
Another explanation may be that there is a lack of environmental awareness, emotional involvement or 
locus of control on the consumer side, thus indicating the existence of attitude-behavior gaps. If this 
were true, it is questionable whether there would be any premiums for labels at all. 
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A third reasoning behind the inelasticity of WTP to the number of labels might be that subjects’ valua-
tions could be prone to an embedding effect. This latter explanation seems likely, as premiums do not 
vary systematically and significantly between label combinations, and as knowledge of the labels does 
not significantly influence bids, indicating that it does not matter whether people are familiar with the 
labels or not. Rather, it seems as if people generally make use of a “label-heuristic”, indicating that 
labels are good and valuable, but which does not allow for a differentiated evaluation of specific labels. 

Table 9: Random Effects Tobit models.i 
 Whole Sample Perishable Non-Perishable Animal Plant-Based 
 Label Version Label Version Label Version Label Version Label Version 
Age 0.0814 

(0.0543) 
0.0791 

(0.0555) 
0.0458 

(0.0712) 
0.0451 

(0.0749) 
0.0356 

(0.0721) 
0.0404 

(0.0767) 
0.0234 

(0.0661) 
0.0235 

(0.0711) 
0.0479 

(0.0698) 
0.0476 

(0.0727) 
Female 0.1704** 

(0.0781) 
0.1655** 
(0.0783) 

0.1743* 
(0.1004) 

0.1749* 
(0.1009) 

0.3134*** 
(0.0983) 

0.3103*** 
(0.1042) 

0.2658*** 
(0.0921) 

0.2669*** 
(0.0983) 

0.2088* 
(0.1076) 

0.2089* 
(0.1102) 

Bachelor 0.5265*** 
(0.1058) 

0.5242*** 
(0.1103) 

0.7815*** 
(0.1330) 

0.7865*** 
(0.1397) 

0.2710* 
(0.1604) 

0.2613 
(0.1687) 

0.5386*** 
(0.1462) 

0.5393*** 
(0.1547) 

0.5659*** 
(0.1637) 

0.5471*** 
(0.1714) 

Cook_Freq -0.0429 
(0.0788) 

-0.0426 
(0.0814) 

-0.0194 
(0.1033) 

-0.0196 
(0.1062) 

-0.0089 
(0.0942) 

-0.0019 
(0.0985) 

-0.0109 
(0.0937) 

-0.0062 
(0.0986) 

0.0015 
(0.1034) 

0.0068 
(0.1065) 

Net_Income -0.0408 
(0.0446) 

-0.0421 
(0.0457) 

-0.0210 
(0.0554) 

-0.0222 
(0.0564) 

-0.0500 
(0.0504) 

-0.0504 
(0.0539) 

-0.0277 
(0.0491) 

-0.0301 
(0.0512) 

-0.0223 
(0.0583) 

-0.0178 
(0.0604) 

Shopp_Freq 0.1087 
(0.0900) 

0.1056 
(0.0905) 

0.0884 
(0.1221) 

0.0868 
(0.1266) 

0.0118 
(0.1208) 

0.0061 
(0.1269) 

0.0023 
(0.1196) 

0.0060 
(0.1253) 

0.0989 
(0.1230) 

0.0873 
(0.1272) 

Organic -0.0509 
(0.0735) 

-0.0545 
(0.0754) 

-0.0544 
(0.1043) 

-0.0545 
(0.1074) 

0.0955 
(0.0978) 

0.0958 
(0.0995) 

0.0425 
(0.0961) 

0.0383 
(0.1037) 

-0.0225 
(0.1133) 

-0.0283 
(0.1176) 

FairTrade -0.0714 
(0.0774) 

-0.0723 
(0.0787) 

-0.0279 
(0.1059) 

-0.0288 
(0.1101) 

-0.1097 
(0.1025) 

-0.1094 
(0.1063) 

-0.0569 
(0.0989) 

-0.0580 
(0.1037) 

-0.0641 
(0.1068) 

-0.0615 
(0.1177) 

Organic_ 
Imp 

0.2036** 
(0.0822) 

0.2057** 
(0.0837) 

0.1990 
(0.1266) 

0.2012 
(0.1283) 

0.0962 
(0.1192) 

0.0905 
(0.1230) 

0.1257 
(0.1177) 

0.1221 
(0.1217) 

0.1669 
(0.1418) 

0.1677 
(0.1458) 

Know_EU -0.0969 
(0.1439) 

-0.0979 
(0.1498) 

-0.1641 
(0.1729) 

-0.1644 
(0.1765) 

-0.0367 
(0.1749) 

-0.0353 
(0.1859) 

-0.1307 
(0.1529) 

-0.1302 
(0.1575) 

-0.1147 
(0.1941) 

-0.1139 
(0.2002) 

Know_GER 0.1257 
(0.0765) 

0.1253 
(0.0800) 

0.0735 
(0.0979) 

0.0746 
(0.0992) 

0.1008 
(0.1196) 

0.1006 
(0.1223) 

0.0256 
(0.1081) 

0.0273 
(0.1134) 

0.1441 
(0.1120) 

0.1326 
(0.1165) 

Know_NL10 0.0080 
(1.2103) 

0.0561 
(0.7121) 

-0.2585 
(2.3024) 

-0.1965 
(2.2505) 

-0.1410 
(2.1485) 

-0.1419 
(2.1267) 

-0.2038 
(14.4406) 

-0.1725 
(5.2110) 

-0.2712 
(2.6866) 

-0.3099 
(2.1236) 

Know_DM 0.0247 
(0.2728) 

0.0304 
(0.2708) 

0.0087 
(0.4614) 

0.0047 
(0.4671) 

0.0669 
(0.3044) 

0.0641 
(0.3104) 

0.0061 
(0.3625) 

0.0130 
(0.3656) 

0.0467 
(0.2949) 

0.0447 
(0.3142) 

Know_FT -0.1143 
(0.0806) 

-0.1165 
(0.0825) 

-0.0779 
(0.1021) 

-0.0798 
(0.1030) 

-0.0341 
(0.1128) 

-0.0326 
(0.1218) 

-0.0010 
(0.1063) 

-0.0012 
(0.1124) 

-0.0736 
(0.1121) 

-0.0643 
(0.1176) 

𝒗𝒗 = 𝟏𝟏 -- 0.1013 
(0.0759) 

-- 0.1545 
(0.1181) 

-- 0.0696 
(0.1148) 

-- 0.0648 
(0.1016) 

-- 0.1461 
(0.1336) 

𝒗𝒗 = 𝟐𝟐 -- 0.1568** 
(0.0614) 

-- 0.1824* 
(0.0987) 

-- 0.1332 
(0.1020) 

-- 0.1032 
(0.0821) 

-- 0.2091* 
(0.1095) 

𝒗𝒗 = 𝟑𝟑 -- 0.1456** 
(0.0655) 

-- 0.0961 
(0.1233) 

-- 0.1888* 
(0.1017) 

-- 0.1081 
(0.0824) 

-- 0.1979* 
(0.1193) 

𝒗𝒗 = 𝟒𝟒 -- 0.1502** 
(0.0708) 

-- 0.1348 
(0.0971) 

-- 0.1625 
(0.1351) 

-- 0.0717 
(0.0928) 

-- 0.2262* 
(0.1321) 

𝒗𝒗 = 𝟓𝟓 -- 0.1640** 
(0.0697) 

-- 0.1715* 
(0.1017) 

-- 0.1785 
(0.1171) 

-- -0.0491 
(0.1022) 

-- 0.3611*** 
(0.1250) 

𝒗𝒗 = 𝟔𝟔 -- 0.1448** 
(0.0639) 

-- 0.1140 
(0.1053) 

-- 0.2033* 
(0.1051) 

-- 0.0761 
(0.0818) 

-- 0.2187* 
(0.1268) 

𝒗𝒗 = 𝟕𝟕 -- 0.1927*** 
(0.0656) 

-- 0.1646 
(0.1204) 

-- 0.2544** 
(0.0995) 

-- 0.1248 
(0.0785) 

-- 0.2440* 
(0.1336) 

Label 0.1507*** 
(0.0495) 

-- 0.1461* 
(0.0851) 

-- 0.1698** 
(0.0789) 

-- 0.0707 
(0.0608) 

-- 0.2281** 
(0.0951) 

-- 

Observations 2046 2046 1116 1116 930 930 921 921 1125 1125 

Log Likeli-
hood 

-2163.3550 -2161.6340 -1140.1930 -1137.9960 -1068.1000 -1065.6740 -959.3918 -955.6944 -1260.6170 -1255.5560 

i Standard errors are reported in parenthesis. The dependent variable is ASRWTP as defined in the text, i.e. it depicts the 
marginal WTP for a certain product version, compared to conventional products in the supermarket.  
*** Significant at the 1% level; *** Significant at the 5% level; * Significant at the 10% level.  
  

                                                 
10 Know_NL has only few observations =1 and standard errors are high. Thus, we replicated all models without Know_NL 
and the results are comparable to those reported here. This holds if Know_BL is included instead in the models (while 
Know_BL itself has no significant influence on ASRWTP in any of the models).  
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7 Conclusion  

Concerning the question of whether sustainability labels on groceries increase WTP compared to unla-
beled products, this study provides answers in the affirmative. As the experimental results show that 
labels increase median WTP by up to 14.45%, they serve as instruments for signaling information which 
customers valuate positively. However, labels appear to be only imperfect signals, mobilizing rather 
broad heuristics instead of supporting differentiated decision-making. Accordingly, the specific type of 
sustainability information conveyed by different labels appears to be of minor importance, as respond-
ents are insensitive to the number of labels, even if additional labels add new dimensions of label criteria 
and increase the level of certification strictness. It is noteworthy that this effect is independent of 
knowledge of the labels and cannot be explained by a lack of ability to discriminate between the labels. 
Accordingly, these results cannot be interpreted solely as substitution effects, but rather as anomalies in 
consumer valuation and are thus in line with behavioral decision theories. Likely, our participants are 
prone to an embedding effect, suggesting that they do not obtain a proportional utility increase from 
another label, but rather evaluate sustainability as an “all or nothing” concept.  
For future work, it would be interesting and useful to substantiate our findings and to extend the sample. 
Moreover, even though we aimed at providing a broad picture of the product- and label-landscape rel-
evant for our participants, other labels, other products and other product brands might induce somewhat 
different results. The extrapolation of our findings to other populations, products and labels should 
therefore be treated with caution. Furthermore, our experimental design does not control for product-
ordering effects by itself, and our RE Tobit model might not fully correct them. Finally, with regard to 
the repeated-measures design and the use of sustainability labels, learning-effects and social-desirability 
bias cannot be ruled out, although the crossover design includes a variety of mechanisms to reduce these 
problems.   
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