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Abstract 

The market for plant-based dairy products (PBDPs) as an alternative to foods of animal origin 

has seen steady growth rates for a number of years, delighting investors and leading to the 

introduction of many new PBDPs. However, it remains far from well understood if and to what 

extent this trend is only found among a narrow subgroup of consumers, or whether it signals 

the start of a broader transformation in European food demand. Assuming that a reduction in 

dairy consumption and its substitution with PBDPs can offer a route towards a more sustainable 

diet, this paper analysed a dataset of 3086 respondents from six European countries to identify 

influencing factors and possible barriers to PBDP consumption based on expectancy-value 

theory. The results show that active information-gathering and knowledge about plant-based 

dairy alternatives are the main drivers behind the decision to increase the frequency of PBDP 

consumption. Furthermore, existing attitudes about product characteristics can be seen as major 

barriers to consumers purchasing PBDPs. It is also evident that environmental, animal welfare 

and health aspects have an influence on the frequency of consumption and, for more dedicated 

consumers of PBDPs, play a greater role here. In summary, the hypothesis that consumer 

preferences for PBDPs will continue to change across Europe cannot be rejected.  

Keywords 

Expectancy-value theory, Beliefs, Attitude formation, Plant-based dairy products, Extended 

ordered probit models 

1 Introduction 

The demand for plant-based substitute products as an alternative to food products of animal 

origin has grown rapidly in recent years. Consumers in Germany and elsewhere in Europe are 

increasingly turning to plant-based substitutes of milk and milk products, partly out of curiosity, 

but also increasingly due to ethical concerns related to animal welfare, climate protection and 

environmental sustainability (BMEL, 2021a). Along with increasing demand, the market for 

plant-based substitute products is also rapidly growing, with the sales value for the entire plant-

based food sector in Europe increasing by 49 % in the period from 2018 to 2020. A Europe-

wide comparison has revealed that plant-based dairy alternatives are the leading segment among 

plant-based substitutes. The growth in sales volumes of PBDPs and the fact that they are 

becoming more established products in discount stores reflect a Europe-wide increase in the 

relevance of this product segment (SMART PROTEIN PROJECT, 2020). 

Why should this trend potentially be relevant beyond actual sales figures that might interest 

investors and decision-makers in the food industry? The Green Deal presented by the European 

Union as a concept for achieving climate neutrality identifies sustainable food consumption as 

a core environmental issue alongside the reduction of greenhouse gases (BMEL, 2021b). Since 

in Germany, for example, 11 % of total GHG emissions in 2014 were related to agriculture 

(STEHFEST et al., 2009) and as livestock farming is in direct competition with crop production, 
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the reduced consumption of animal products in particular is seen as a key control element in 

the development of a supranational sustainable food system (WBAE, 2020).  

One contribution towards achieving these climate oriented goals could be increased consumer 

acceptance of a plant-based diet (WBAE, 2020; BMEL, 2021b). In this context, food-related 

behaviour represents a complex framework for action, since it is shaped by individual habits as 

well as by the social and cultural environment. Enhanced educational offers about climate 

relevance, sustainability and health promotion when focusing on plant-based diets may 

therefore provide targeted areas for political action, provided that the influencing factors that 

determine food consumption by the respective consumer groups are well understood. 

In this context, a large number of studies have already addressed general consumer behaviour 

with regard to choices of plant-based substitutes for products of animal origin. For example, 

DEAN et al. (2008) demonstrated that food-related satisfaction is determined by individual goals 

associated with a certain diet and by the availability of certain foods. SCHYVER and SMITH 

(2005) examined consumer attitudes and beliefs about soy-based substitutes, focusing on the 

differences between consumers and non-consumers. They concluded that these two groups of 

people differ in their attitudes and that non-consumers give more weight to barriers related to 

taste or health than consumers of soy products (SCHYVER and SMITH, 2005). KONTTINEN et al. 

(2021) focused on socio-demographic differences to explain food choices and showed that 

consumers with lower incomes and lower levels of education attach more weight to product 

attributes, such as price and familiarity with the product, than to health or environmental 

attributes. HAAS et al. (2019) undertook a quantitative investigation of the general product 

image of plant-based dairy alternatives and combined these findings with a qualitative analysis 

of motives for the consumption of plant-based dairy substitutes in Austria. Their results show 

that the consumption decision is linked to individual beliefs and is consequently influenced by 

current trends and social debates. Furthermore, they showed that high prices and low 

availability of plant-based dairy products can become barriers to consumption (HAAS et al., 

2019). GEBHARDT and HADWIGER (2020) identified that the motivation behind plant-based diets 

and plant-based food product consumption in part follows different motives and must therefore 

be distinguished. 

This review of the literature shows that broader empirical evidence about what determines the 

decision to consume or not to consume PBDPs at the margin remains scarce. 

The aim of this paper is therefore to understand the extent to which the relevance of the topic 

of sustainable nutrition has already reached consumers, using the consumption of plant-based 

milk substitutes as an example. The question addressed is whether factors such as 

environmental concerns, animal welfare and health aspects play a role in the consumption 

decision and can be viewed as profound drivers of it. Another objective is to identify the 

consumer groups and consumption aspects (influencing factors) that can be effectively 

addressed in the context of information provision and educational offers in order to promote 

sustainable nutritional behaviour. The following section presents expectancy-value theory as a 

behavioural model, using it here as the basis for understanding consumers’ evaluation process 

with respect to decisions about whether to purchase PBDPs. Section 3 describes the data 

collection while section 4 presents the econometric model. In section 5 the results are presented 

and conclusions are given in section 6.  

2 Theoretical Framework 

To fill the gap in quantitative studies on consumer behaviour in the choice of PBDPs across 

Europe, the following analysis will identify possible influencing factors against the theoretical 

background of the expectancy-value theory. This is taking into account the aforementioned 

complex construct of belief formation that comes into play in decision-making process of 

consumers as reported by HAAS et al. (2019). It will also show the extent to which non-
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consumers differ from consumers in their decision-making process, how this group can be 

convinced to buy, and how an increase in consumption can be achieved among the target group 

of consumers who already purchase these products.  

According to expectancy-value theory, actions concerning consumers’ purchase decisions are 

based on the individual assessment of the benefit, success and value of a certain buying activity. 

The assumed aim of the consumer is to maximise resulting benefits from consumption 

(WIGFIELD, 1994; ECCLES and WIGFIELD, 2002), e.g. the decision to substitute a certain product 

group with another or to include previously unconsumed products in the diet. In this context, 

the consumers’ decision is driven by a vector of individual beliefs such that 𝑖 = 1, … , 𝑁 

individual consumers form 𝑗 = 1, … , 𝐽 beliefs from a range of external influences, short-term 

experiences and evaluated information, as well as past knowledge that has remained in their 

memory. These individual beliefs then determine the general attitude (𝐴𝑖) towards a topic. 

However, different aspects of these beliefs can also point in different directions in the decision-

making process, thus creating a trade-off between different product attributes, which have to be 

weighed (𝑤𝑖𝑗) against each other (GRUNERT et al., 2014).  

For example, attitudes towards environmental or animal welfare aspects can have a positive 

effect on the decision to consume plant-based dairy substitutes, while beliefs on taste or other 

product characteristics can have a negative effect if these characteristics do to match consumer 

preferences. Whether the sum of positive or negative opinions prevails or how individual 

influencing factors are weighted then determines the final consumption decision on the basis of 

the individual benefit assessment. Following AJZEN and FISHBEIN (2000), the formation of the 

consumers’ long-term attitude 𝐴𝑖can therefore be described as follows: 

(1)  𝐴𝑖 =  ∑ ∑ 𝐵𝑖𝑗𝑤𝑖𝑗
𝑘
𝑗=1

𝑛
𝑖=1  

An individual’s existing beliefs this way influence the consumer’s long-term attitude. The 

existing attitude towards products can be changed and adjusted in the short term by gaining 

information and knowledge (KEMPEN et al., 2017). If the origin of consumers’ information-

processing behaviour is questioned, this may be explained by psychology, which states that 

human behaviour is essentially determined by the opportunities to receive information, the 

individual motivation to obtain information, as well as the possibilities to process and evaluate 

this information. The three drivers of behavioural change can therefore be summed up to: 

motivation, ability and opportunity (GRUNERT et al., 2014).  

It should be noted here that motivation and behaviour take on a strongly individual character, 

and therefore factors that can influence individual decisions must be taken into consideration, 

particularly when investigating the aspects that influence consumption decisions (ATKINSON, 

1957). However, if consumers are strongly bound to personal habits and behavioural patterns 

in nutrition, they are less active about seeking out new information (VERPLANKEN and AARTS, 

1999). 

Hence, the value attribution leading to a particular consumption decision or the individual 

decision attributes that are considered in advance are based on personal incentives that motivate 

a consumption decision. For example, if there are strong intrinsic incentives to improve general 

health, it is conceivable that positive health aspects associated with the consumption of PBDPs 

will also be given greater weight in the decision-making process and will be a deciding factor 

(ECCLES and WIGFIELD, 2002). However, if a consumer is strongly embedded in a social 

structure or cultural habits that supports the consumption of animal products, this can create an 

incentive to decide against the consumption of PBDPs in order to conform with the norms of 

this structure.  

Based on this framework, the following research hypotheses were derived concerning the 

decision among different consumer groups to purchase PBDPs and their food-related 

behaviour: 
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H1: The decision factors of PBDP consumers and non-consumers differ. Drivers of consumer 

frequency of consumption can be separated out from the general decision about whether to 

consume these products or not. 

H2: The group that already consumes PBDPs is more sensitive to ecological, health and animal 

welfare concerns and therefore has an information advantage over non-consumers. 

H3: Active engagement with the topic of plant-based milk substitutes and related information 

gathering leads to a greater willingness to consume. 

3 Data 

In order to test these hypotheses, Europe-wide data collection was carried out in France, Italy, 

Spain, Denmark, Poland and Germany. The sample used for the analysis here comprised 3086 

responses from a cross-sectional survey based on quoted sampling (age, sex, nutrition style, 

consumption habits) and a country split of N=500. 

Respondents were selected and included in the sample if they either consumed PBDPs already 

or belong to a consumer group that shows interest in these types of products but are not currently 

actively consuming them. The sample can therefore only be considered representative to a 

limited extent, as non-consumers who have not yet shown interest in consuming dairy 

substitutes are not represented. However, the analysis of the dataset offers an opportunity to 

gain initial insights into differences between consumers and the section of non-consumers who 

are at least “interested in dairy alternatives” and their motives for (not) buying PBDPs.  

It is assumed that the dietary style of the consumers influences their willingness to consume 

PBDPs (GEBHARDT and HADWIGER, 2020). Therefore, consumers can be assigned to different 

groups and a differentiation based on their dietary style can be defined as follows: omnivores 

include all consumers who consume meat and animal products without restrictions; flexitarians 

are defined as people who consume animal products, but have a heightened awareness of their 

consumption and therefore actively reduce it and temporarily abstain from animal products; the 

group of vegetarians who abstain from meat and fish, or in the case of pescetarians exclude 

only meat from their diet; and vegans who, in contrast to vegetarians, also abstain from all 

products of animal origin, including dairy products (DGE, 2013). Through the explanatory 

variable “dietary style”, participants’ current dietary style was assessed by self-assignment. For 

the econometric estimation, it was assumed that dietary style can be ordered in terms of the 

degree to which animal products are restricted, and that more restrictive diets promote a greater 

willingness to consume plant-based substitutes as there is a greater need for substitution of 

animal products. Accordingly, it was hypothesised that vegans are more likely to consume 

PBDPs at a greater frequency than flexitarians or omnivores, for example.  

The data for the analysis were collected as part of the project “The V-PLACE – Enabling 

consumer choice in vegan or vegetarian food products”, which is funded by EIT Food, the food 

innovation community of the European Institute of Innovation and Technology (EIT). The 

survey aimed to map consumer preferences in relation to the consumption of plant-based dairy 

and meat substitutes.  

4 Methodology 

4.1 Econometric estimation strategy 

The dependent variable examined in this analysis was the frequency of consumption of PBDPs 

per respondent within a time range of one month. In the survey on which the data are based, 

this variable was ordinally scaled from 1 (“never”) over 2 (“Less than once a month”), 3 (“Once 

a month”), 4 (“Several times a month”), 5 (“ Once a week”), 6 (“Several times a week”) to 7 

(“daily”) and describes therefore if the consumption habit can be stated as occasional, regular 
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or even habitual. In order to answer the question about which explanatory variables have an 

influence on this reported frequency of consumption and the extent of the factors’ respective 

effect, an ordered probit model was used. The application of the econometric model is based 

on the theoretical model of expectancy-value theory, in which a consumption decision of the 

individual 𝑌𝑖 (for 𝑖 = 1, … , 𝑁 individuals in the sample) is based on the prevailing attitude 𝑎 

towards a product. The attitude is formed from the sum of the prevailing weighted beliefs 

according to Eq. 1 (AJZEN and FISHBEIN, 2000). According to Eq. 1, the vector of individual 

beliefs, 𝑩, is formed from 𝑗 possible factors influencing a consumer’s decision-making 

behaviour and opinion formation. For the empirical implementation in the econometric 

estimation strategy, this vector 𝑩 is disaggregated into more specific vectors as group factors 

influencing the consumption decision and consumption frequency of individual 𝑖 in respective 

belief categories 𝐾, 𝑃, 𝐷, 𝑆, 𝐸 (in the following denoted by the subscripts):  

(2)  𝐵𝑖 = 𝑓(𝐵𝑖𝐾 + 𝐵𝑖𝑃 + 𝐵𝑖𝐷 + 𝐵𝑖𝑆 + 𝐵𝑖𝐸) 

These include individual experiences gained from past consumption activities, as well as 

prevailing opinions on health and ethical aspects, resulting in existing knowledge and processed 

information with regard to the product group under consideration (𝐵𝐾). The evaluation of direct 

product characteristics (𝐵𝑃), such as the price or availability of the considered products play 

another role in the formation of the general attitude. In addition, socio-economic and socio-

demographic factors (𝐵𝑠) and the beliefs accompanying their current diet (𝐵𝐷) influence 

individual attitudes. External influences also have an impact on prevailing beliefs. These 

include topics that are evaluated by society and brought to the individual’s attention, such as 

aspects of animal welfare, social justice or sustainable production processes currently being 

debated. Furthermore, the social environment and its attitude towards certain diets and 

associated consumption influence individual attitudes (𝐵𝐸). Depending on how strongly the 

presence of individual influencing factors affects a person’s beliefs, the consumption decision 

and thus the acceptance of the considered products are influenced in certain directions. 

When modelling the influence of the individual factors, it can be assumed that there is a 

systematic difference between people who already consume PBDPs and potential consumers 

who are interested but have not yet actively decided to consume them. This difference was 

taken into account by an extended ordered probit (eoprobit) model, using a selection equation 

to characterise the group of non-consumers in order to counteract the sample selection problem 

and correct the bias caused by systematic differences between consumers and non-consumers 

(HECKMAN, 1979). The selection equation as the first part of a two-equation system is presented 

as follows: 

(3) 𝑌𝑖 = 𝛼0 + 𝛾𝐾𝐵𝐾 + 𝛾𝑃𝐵𝑃 + 𝛾𝐷𝐵𝐷 + 𝛾𝑆𝐵𝑆 + 𝛾𝐸𝐵𝐸 + 𝜂𝑖 

with 𝑌𝑖 = 1 in the decision to consume PBDPs. The ordered probit regression equation formally 

takes the following form: 

(4) 𝑌𝑖
∗ = 𝛼0 + 𝛾𝐾𝐵𝐾 + 𝛾𝑃𝐵𝑃 + 𝛾𝐷𝐵𝐷 + 𝛾𝑆𝐵𝑆 + 𝛾𝐸𝐵𝐸 + 𝜂𝑖    

 + 𝛽𝐾𝐵𝐾 + 𝛽𝑃𝐵𝑃 + 𝛽𝐷𝐵𝐷 + 𝛽𝑆𝐵𝑆 + 𝛽𝐸𝐵𝐸 + 𝜀𝑖 

The first part, 𝛾′𝑩 with the error term 𝜂𝑖, represents the selection process of PBDP consumers 

and non-consumers. The second part, 𝛽′𝑩 with the error term 𝜀𝑖, represents the explanatory 

process of consumers’ consumption frequency of plant-based dairy substitutes. The vectors of 

the regressors 𝑩 consist of the factors influencing the consumers’ belief according to Eq. 1. The 

dependent variable 𝑌𝑖
∗ = {0, … ,7} represents the consumption frequency for PBDPs and takes 

on a certain value 𝑣𝑖 from the sum of the ordered categories 𝑀 = 1, … , 𝑚 if the estimated 

function according to Eq. 4 takes a certain value between two threshold values (cut points 𝑐𝑚). 

The probability that a certain consumption frequency is chosen by a consumer is thus given as 

(CAMERON and TRIVEDI, 2009; HECKMAN, 1979): 
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(5) Pr(𝑌𝑖
∗ = 𝑣𝑖) = Pr (𝑐𝑚−1 ≤ 𝛽′𝑩 + 𝛾′𝑩 + 𝜀𝑖 + 𝜂𝑖 ≤ 𝑐𝑚) 

The cumulative probability distribution of a probit model is assumed to be standard normally 

distributed, so that the probability of the frequency of consumption taking on a certain value is 

distributed between 1 and 0 as follows (CAMERON and TRIVEDI, 2009; WOOLDRIDGE, 2010): 

(6) 𝑃𝑟(𝑌𝑖
∗ = 𝑣𝑖) =  ∫ 𝜙(𝑧)𝑑𝑧

𝛽′𝑩+𝛾′𝑩

−∞
= 𝜙(𝛽′𝑩 + 𝛾′𝑩)  

4.2 Marginal effects 

Estimated regression coefficients from both a binary and an ordered probit model can only be 

interpreted to the limited extent of the direction (positive or negative) of the effect. It is not 

possible to interpret the magnitude of the estimated coefficient. In other words, due to the 

assumed cumulative normal distribution of the probability, the estimated coefficients indicate 

the variation of the distribution function (WOOLDRIDGE, 2010, p. 581). However, no 

conclusions can be drawn about the effect size. For a more detailed interpretation, the 

calculation of marginal effects as a measure of the variation of consumption frequency 

probabilities is a suitable strategy. The marginal effects indicate the change of the dependent 

variable due to a small – i.e. marginal – change in the respective explanatory variable. This 

allows an examination of the extent to which, for example, an increased weighting for the 

relevance of the price of a plant-based substitute product (e.g. on an ordinal scale from “not 

important” to “very important”) has an effect on the increase or reduction in consumption 

frequency and can therefore be interpreted as the weighting factor 𝑤𝑖𝑗 that weights several belief 

attributes according to Eq. 1. Formally, the marginal effect of an influencing factor on a 

multivariate variable 𝑓(𝑦) = 𝑓(𝑦1, … , 𝑦𝑀) takes the following form (CAMERON and TRIVEDI, 

2009): 

(7) 
𝜕Pr (𝑦𝑖=𝑚)

𝜕𝑥𝑟𝑖
=  𝜙(𝑥′𝛽)𝛽𝑖 = {𝐹′(𝛼𝑚−1 − 𝑥′

𝑖 𝛽) − 𝐹′(𝛼𝑚 − 𝑥′
𝑖 𝛽)}𝛽𝑟 =  

𝜕Pr (𝑦𝑖=𝑚)

𝜕 ∑ 𝑩𝑖𝑤𝑖
𝑛
𝑖=1

 

In econometric applications, however, the term “marginal effects” is used in a variety of ways 

for different effect estimates. In the analysis below, the method of average marginal effects 

(AME) is used, which allows an investigation of average changes in consumption frequency 

when the observed explanatory variable changes by one unit (BARTUS, 2005). The estimation 

of the extended ordered probit model and the marginal effects was carried out with STATA 17 

(2021) using the eoprobit and margins command. 

5 Results 

5.1 Descriptive Statistics 

In addition to the consumption frequency used as dependent variable for the ordered probit 

model, a consumption dummy that indicated whether a person generally consumes PBDPs or 

not was the dependent variables of central interest for the selection process within the 

estimation. There were almost 300 non-consumers in the sample, making up 10 % of the 

sample.  

The majority of the respondents (69.09 %) described themselves as omnivorous, whereas 

21.06 % of the respondents stated that they were flexitarians. A comparison of the diets 

represented in the sample and their proportions with the current distribution of diets in Europe 

revealed that the present sample was approximately representative of the distribution in Europe 

2020 (see Table 1). Here, reference is made to the results of the Veganz Nutrition Report 2020, 

which recorded the nutritional behaviour of the European population. Only the proportion of 

vegetarians and pescetarians in the sample was above the European average, whereas the 

proportion of flexitarians was slightly below it (VEGANZ GROUP AG, 2020).  
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Table 1: Comparison of the sample distribution with the current distribution of 

dietary styles in Europe  

Dietary style Europe (%)* Sample (%) 

Omnivore 69.1 69.09 

Flexitarian 22.9 21.06 

Vegetarian 2.9 4.5 

Vegan 1.9 1.36 

Pescetarian 2.9 3.99 

Source: *VEGANZ GROUP AG, 2020, own presentation 

In the sections below, the consumer profile of non-consumers is depicted in order to show the 

characteristics that make up the group of people who are interested but not yet consuming these 

products and to distinguish them from consumers already purchasing PBDPs. Furthermore, the 

marginal effects of individual explanatory variables on the probability of deciding to consume 

PBDPs and on a particular frequency of consumption will be discussed. 

5.2 Exploratory factor analysis  

In order to confirm the suspected endogenous sample selection problem, the correlation of the 

error terms of the selection equation and the main equation was examined first (CAMERON and 

TRIVEDI, 2009, p. 557). A significant correlation could be confirmed here (p-value = 0.016), 

indicating the appropriateness of the estimation method.  

The dataset included two questions that explicitly targeted factors that influence consumption 

of PBDPs. First, respondents were asked how important various factors concerning the product, 

the social environment and the individual attitude were estimated to be in the decision to 

purchase a product in general. Second, respondents were asked for a specific evaluation of 

various factors as obstacles to the purchase of PBDPs. These two questions consisted of 18 and 

19 individual attributes respectively. In order to avoid multicollinearity among the explanatory 

variables, an exploratory factor analysis was carried out for these two questions for the purposes 

of dimension reduction. This resulted in a reduction to three variables that summarised the most 

important factors influencing the purchase decision. The factor analysis clearly showed that the 

first factor concerns the product characteristics themselves (factor “Product characteristics”). 

Another factor includes topics that are debated in society, such as environmental protection, 

animal welfare, social ethics and sustainability aspects (health, ethics, environment = “HEE”-

factor). In addition, the factor “Social norms” played a role and included the consumer’s socio-

cultural embeddedness. The question concerning barriers of consumption was defined most 

appropriately through a two-factor solution. One factor was formed from potential barriers with 

respect to product characteristics (factor “Barriers with respect to product characteristics”). 

Here, the availability, sensory characteristics and price of the product were taken into account. 

The second factor included all other variables and could therefore be considered as a general 

obstacle factor with various social, normative and societal hurdles (factor “Barriers with respect 

to social environment”). Included in the factor were extended product characteristics, such as 

the salt content, degree of processing, concerns with respect to intolerances and nutritional 

content. It was therefore possible to interpret these as influencing factors that consumers 

perceive to be hurdles when they increasingly deal with the product properties of PBDPs taking 

the social environment into account. Consideration of the Kaiser-Meyer-Olkin (KMO) measure 

showed that the factor analysis both for influencing factors and barriers had an average value 

of 0.93 and 0.97 respectively, underlining the suitability of the data for a factor analysis. For 

this reason, the eoprobit model was set up with the formed index variables of the extracted 

factors, with weighting by the respective factor loadings. 
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5.3 Results of the extended ordered probit model 

Socio-demographic and socio-economic factors as well as overall consumer attitudes towards 

the product group had an influence on the general decision about whether to consume plant-

based products or not. The results of the eoprobit model showed that the dietary style had a 

significant influence on the consumption decision. According to this, vegans are almost 10 % 

more likely and vegetarians 7 % more likely to consume PBDPs than omnivores. This 

percentage change represents the marginal effects of the dietary style. Due to space limitations, 

the effects are not reported in Table 2 along with the estimation results. With increasing age, 

however, consumers are less likely to consume PBDPs. Therefore, the current consumer group 

of plant-based dairy substitutes can be described as young. In the age group of 20-year-old 

respondents, the likelihood of consumption was 6 % greater than among 60-year-olds. 

However, if PBDPs are already consumed, age no longer had a significant influence on the 

frequency of consumption. It can therefore be assumed that once people have made the decision 

to buy PBDPs, age has no effect on whether use is regular or occasional. On the overall decision 

whether to consume PBDPs or not gender has no effect but the results show that women decide 

to use PBDPs less frequently compared to other genders. This result deviates from existing 

research papers, which report that female consumers in particular are more likely to pursue a 

vegan or vegetarian lifestyle and are also more likely to purchase PBDPs (HAAS et al., 2019; 

JANSSEN et al., 2016). 

Children living in the household also have a positive effect on the consumption decision in 

favour of PBDPs (see Table 2, upper part). It can therefore be assumed that young families with 

children in particular are increasingly replacing animal dairy products with plant-based 

alternatives. The level of education, however, had no significant effect on the general 

consumption decision, but did have an influence on the frequency of consumption in the group 

of people who already consume (see Table 2, bottom row: level of education). Here, a positive 

correlation between a higher level of education and the frequency of consumption is shown. 

The highest marginal effect of the educational level concerned the probability of weekly use. 

Here, a doctoral degree increases the probability of consumption by 4 % compared with people 

who have no degree or no qualifications beyond high school or middle school. 

Perceived product characteristics also influenced decision-making behaviour with regard to 

PBDPs. Consumers who have higher demands on the product characteristics of plant-based 

dairy alternatives, i.e. want a greater variety, a higher nutrient content and an improved eating 

experience, were more critical of the consumption decision and less likely to consume these 

products on a higher frequency. Considering e.g. sensory characteristics of PBDPs it is assumed 

that consumers choose the relevance as determinants of non-consumption based on existing 

prejudice and decision frames that formed specific beliefs. Therefore, they haven’t experienced 

e.g. the taste directly but rather have pre-existing negative beliefs due to biased media or social 

environment, and this may bias their perception with regard to the consumption of PBDPs as 

well. Product characteristics (factor “Product characteristics”) also played a role for consumers 

that actively use PBDPs, but to a differing extent than for non-consumers. Therefore, hypothesis 

H1 is not rejected, as differences in the influence on decision-making behaviour can be seen 

here, as identified already in relation to consumers’ level of education. The more important 

these product attributes are to consumers, the greater the probability to consume PBDPs several 

times a week or even daily (of 2.5 and 3 %). However, if consumers see the attributes that make 

up the product characteristics of plant-based dairy products as an obstacle or challenge to 

(increased) consumption, the frequency of consumption is also reduced (see Table 2, negative 

sign coefficient “Barriers product characteristics”). This result is similar to the results of the 
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Veganz Nutrition Report, which points to an increased desire among consumers to have a wider 

selection of plant-based dairy product alternatives (VEGANZ GROUP AG, 2020).  

Table 2: Results of the extended ordered probit model 

Variable Belief 

attri-

butes  

Coefficient (significance level) 

Independent variables 
 Dep. variable: 

Consumption of PBDPs yes/no 

Dietary style  BD 0.234(***) 

Age BS -0.010(***) 

Gender = female BS -0.186(*)   

Active information gathering BK 0.912(***) 

Wish for better taste of PBDPs BP -5.404(***) 

Wish for a better mouthfeel of PBDPs BP -5.493(***) 

Wish for higher nutrient content PBDPs BP -0.519(*)   

Wish for greater variety of PBDPs BP -0.803(***) 

Household with children BS 0.109(*)   

Level of education BS 0.020    

Wish for uniqueness of a product BP 0.299(*)   

Wish for information on the origin of a product BK -0.155 

Wish for environmentally friendly product BE -0.178   

Satisfaction of taste preferences  BP -0.223(**)  

Germany BS -0.029  

Spain BS 0.061 

Poland BS 0.053    

Denmark BS -0.237 

Constant BS 12.523    

Independent variables  
Dep. variable: 

Consumption frequency of PBDPs 

Consumption plant-based meat products BD 0.240(***) 

Price of a product BP -0.07(*)   

Influencing factor “Social norms” BE 0.065 (p-value = 0.052) 

Influencing factor “Product characteristics” BP 0.174(**)  

Influencing factor “HEE”* BE 0.089(*)   

Barriers with respect to product characteristics BP -0.165(***) 

Barriers with respect to social environment BE 0.030    

Active information gathering BK 0.134(*)  

Shopping in organic supermarkets BS 0.116(*)   

Age BS -0.002    

Level of education BS 0.035(**)  

Germany BS -0.430 

Spain BS -0.280 

Poland BS -0.317    

Denmark BS -0.394 

Italy BS -0.309 

Correlation of errors   -0.245(**) 

Significance levels: * p<0.05; ** p<0.01; *** p<0.001 

Source: Own estimation results. *HEE factor = Health, ethics, environment factor. 

If it is important to consumers that the product they buy has been produced in accordance with 

environmental standards, they are more likely to refrain from consuming PBDPs. This could be 

related to a prevailing negative attitude towards soy cultivation, as dairy product substitutes are 
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often associated with substitution by soy (SCHYVER and SMITH, 2005; ALLEN et al., 2018). 

Another statistically significant influence on consumption frequency is the regular consumption 

of plant-based meat products, which has a marginal effect to increase the probability for a 

weekly consumption of plant-based dairy products by almost 35 %. This confirms that people 

who generally opt for alternatives to animal derived products increase their consumption of 

substitute products and try to implement this in as much of their diet as possible. This suggests 

that consumers who are generally open-minded about plant-based substitute products are 

increasingly turning to substitute products in several food groups as meat and dairy products in 

our case. However, the more important the price of a product is to active consumers of PBDPs, 

the less frequently they choose it.  

The index variables formed from the factor analysis on influential aspects in product choice 

were statistically significant in each case. The variable “Social norms” was only weakly 

significant, with a p-value of 0.052. Characteristics concerning the product quality and 

exogenous influences, such as animal welfare or sustainability (“HEE”-factor), however, had a 

significant positive effect on the frequency of consumption. It can therefore be concluded that 

PBDPs are seen as sustainable and compatible with animal welfare aspects and social justice, 

and that it is worthwhile emphasising these product characteristics in advertising messages. In 

addition, health concerns have an impact on consumption decisions. Therefore, H2 cannot be 

rejected. People who actively seek out information on plant-based substitute products, i.e. 

search for information on this product group and thus actively try to close knowledge gaps, are 

also more likely to consume PBDPs. Thus, hypothesis 3 is not rejected. The lack of 

consumption so far can therefore be explained, at least in part, by a lack of knowledge about 

plant-based dairy alternatives e.g. concerning product characteristics or health and 

environmental benefits. If consumers actively obtain information due to curiosity or overall 

increased interest, the probability of consuming PBDPs increases by 12 %. Active information 

procurement also has an influence on increasing the consumption frequency of people who 

already consume.  

Taking differences between the observed countries into account, dummy variables were 

included. Taking France as a reference country, the results showed that the consumer’s home 

country has no effect on consumption habits. Strategies to promote sustainable nutrition can 

therefore be transferred from national to supranational levels. 

6 Discussion and Conclusions 

In summary, it can be deduced from the results that both the decision whether or not to buy 

PBDPs and consumers’ consumption frequency of PBDPs are subject to a variety of potential 

influencing factors, i.e. beliefs that determine the attitude and reservations of consumers who 

are at the margin between non-consumption and consumption of PBDPs. One factor that 

positively influences both the decision to consume and the consumption frequency of those who 

already consume is active information gathering. This effect highlights that when consumers 

are engaged with the topic of nutrition and show a willingness to explore the potential 

advantages and disadvantages of different diets and product innovations, they are less biased 

about plant-based alternative products, have fewer reservations, and are willing to reconsider 

existing beliefs and adjust their attitudes. Therefore, it is necessary to raise awareness of hesitant 

and reluctant consumers about the benefits of PBDPs and adjust existing attitudes to the 

products if the goal of policy makers is to change the European food system. 

Increasing the availability of tailored information on plant-based dairy substitutes is therefore 

an important factor in attracting new customers and retaining existing ones. There also seems 

to be uncertainty among some non-consumers about the environmental compatibility and 

nutritional composition of such products. This shows that potential consumers are deterred from 
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purchasing the products if the nutritional composition of products plays a role in their purchase 

decision and if the ecological footprint is unknown. 

The consumer group of previously uninterested consumers is absent from the present sample 

because the intention was to focus on consumers who are relatively ‘close’ to the marginal 

decision of whether or not to consume these products. However, the country specific effects 

have only been taken into account as Dummy variables, so that a more precise investigation of 

potential heterogeneity across countries would have to be left to future research. The same holds 

for an analysis of the group of consumers who are not at all interested in PBDPs. 
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