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A B S T R A C T   

Even though pulses are nutritious and environmentally friendly high-protein crops, they are commonly regarded 
as old-fashioned. Consumption of pulses is low in developed countries, and it has received very limited attention 
in agricultural and behavioral research over the past years. Based on a pan-European survey, the present study 
aims to provide extensive insights into consumer perceptions towards pulses. The objective is to identify effective 
measures to increase consumer acceptance of pulses, and thus potentially increase their share in the daily diets 
across Europe. Quantitative data was collected in May 2020 through a web-based survey conducted in five 
different European countries, Germany, Denmark, Spain, Poland, and the United Kingdom (N = 4,916). Quota- 
based sampling was used to ensure comparability across samples and wide coverage in terms of age, gender, and 
locality of residence. Using cluster analysis with a subsequent logistic regression, cross-cultural differences were 
found in terms of relatively high consumption of pulses among Spanish respondents, somewhat lower for Polish, 
German and UK respondents, and even lower among Danish respondents. Drivers of consumption significantly 
differed across surveyed samples, mainly being health first, followed by sensory preferences. For respondents 
from Poland, Spain, and Germany the main reason for not consuming pulses related to problems with digestion, 
whereas in the Danish and UK samples a neglect related to preparation. Future product development as well as 
increased information about nutrition and cooking of pulses could potentially increase consumer acceptance. 
Though, considering cross-cultural differences is important when developing strategies to promote consumption 
of pulses.   

1. Introduction 

The consumption ratio of animal protein compared to plant-based 
alternatives in Western civilizations is causing both health-related and 
environmental problems (de Boer & Aiking, 2018). Consensus about a 
large-scale shift in consumers’ dietary pattern being supportive for 
health and environmental benefits is strong (Clark & Tilman, 2017; 
Graça, Godinho, & Truninger, 2019; Poore & Nemecek, 2018; Willett 
et al., 2019). 

One food which has a potential for promoting the shift towards more 
plant-based diets while also representing a sustainable solution to feed 

the growing world population and to ensure food security (United Na-
tions, 2018), is pulses (Abu-Ghannam & Gowen, 2011; LEGATO, 2014). 
Pulses are defined as the dried edible seeds harvested from the pod of a 
leguminous plant, with peas, beans, lentils and chickpeas representing 
the commonly known pulses (Malcolmson & Sissons, 2017). Hence, le-
gumes used for oil extraction such as soybeans and peanuts or those 
harvested green such as green beans and green peas are not included in 
the definition of pulses (Mudryj, Yu, & Aukema, 2014). Even though 
several pulse crops are grown in Europe, the utilization of pulses as a 
human food source is very limited (Asif, Rooney, Ali, & Riaz, 2013; 
Schneider, 2002). Nowadays, Italy and Spain are leading in 
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consumption, though the general usage as a human food source is 
decreasing supposably due to declining consumer interest (LEGATO, 
2014; van der Weele, Feindt, van der Goot, van Mierlo, & van Boekel, 
2019). Nonetheless, a recent consumer survey uncovered a high demand 
for pulses and legumes as ingredients for new plant-based food products 
(Faber, Henn, Brugarolas, & Perez-Cueto, 2021). 

Food choice seems to be a simple behavior, though it is influenced by 
several complex underlying constructions (Köster, 2009). Hence, con-
sumer research intending to understand the factors affecting attitudes 
and preferences towards food is vital when developing or improving 
products (Tarancón, Sanz, Fiszman, & Tárrega, 2014). Consumers’ 
barriers to adopt pulses into a daily diet are principally long preparation 
time and thus inconvenience, as well as flatulence, lack of knowledge or 
familiarity and the image of pulses being “food for the poor” or food 
which vegetarians are eating (Jallinoja, Niva, & Latvala, 2016; Klemcke, 
Glende, & Rohn, 2013; Michaels, 2004). At the same time, taste, health- 
and environmental benefits of pulses increase the willingness of con-
sumption, illustrating possible facilitators of adopting pulses by con-
sumers, which should be focused and strengthened by food research and 
-industry ( Ipsos Reid, 2010). 

Most consumer studies have focused on the frequency of legume 
consumption or the liking of higher legume portions in meat dishes 
(Jallinoja et al., 2016; Spencer, Kurzer, Cienfuegos, & Guinard, 2018). 
Furthermore, recent studies were focusing on the consumers’ willing-
ness to reduce meat consumption, whereas Lemken, Spiller, and 
Schulze-Ehlers (2019) especially investigated the transition from meat 
to legumes. In the perspective of meat alternatives, most available 
products are currently based on soybeans (Kumar et al., 2017), although 
soybean production has been linked to deforestation and high GHG 
emissions (Escobar et al., 2020; Nepstad et al., 2014). 

However, quantitative studies assessing the drivers and barriers for 
the consumption of pulses, especially considering cultural habits and 
different cuisines across European countries, are missing. The aim of this 
study is to better understand the current consumer knowledge, con-
sumption practices and attitudes towards pulse consumption across 
European countries. Hence, the objectives of this study include firstly 
investigating differences in consumption behavior and determining 
underlying drivers and barriers for consumption of pulses across Europe, 
and secondly identifying and characterizing consumer segments in 
relation to pulses. The study approach included a cross-national quan-
titative survey, distributed to adult individuals, with pre-defined quotas 
on age, gender and urban vs. rural areas in Europe. 

2. Material and methods 

The cross-cultural survey on pulses was developed on the basis of 
focus group interviews and with pre-testing in the respective countries. 
The countries to be interviewed were chosen as they represented 
different cultures, cuisines, and consumption patterns. 

2.1. Quantitative pan-European consumer survey 

Quantitative pan-European data were collected in May and June 
2020 through a web-based survey conducted in five countries: Germany, 
Denmark, Spain, Poland, and the United Kingdom. These countries were 
on one hand chosen as they geographically represent a span from North 
(DK) to South (ESP), and West (UK) to Central and East (GER and PL) of 
Europe (Elmadfa, 2009). On the other hand, distinctions of pulse con-
sumption, resulting from the traditional cuisine and present income 
levels, possibly lead to different drivers and barriers for consumers. 
Thereby, Denmark, Germany and the United Kingdom are characterized 
as a high-income zone, whereas Poland and Spain belong to a medium- 
to-low income zone (de Boer and Aiking, 2018). 

2.1.1. Questionnaire development 
A group discussion during a local event with 16 participants, thereof 

13 males and 3 females, helped to frame the research objective and to 
formulate the questions. The group was split in two, while participants 
were asked scripted questions about pulses supported by visuals in a 
PowerPoint presentation. Both sessions were audio recorded and post- 
scripted. 

The questionnaire was thoroughly pre-tested during two pilot ses-
sions. An initial online trial (n = 107) was executed in November 2019 
with selected experts in Denmark and Germany, whereby participants 
had the opportunity to comment on the questions at the end of each 
page. Based on the first exploratory pilot survey, major changes to the 
questionnaire were made. A final pilot test (n = 215), involving subjects 
from the target population in the five countries, was conducted by a 
professional market research agency just before the full survey launch, 
testing the overall incoming data quality. The second pilot trial led to 
minor changes in a small number of questions. The final version of the 
questionnaire (supplementary material A) was developed in English and 
subsequently translated into the four additional languages, German, 
Danish, Spanish and Polish, by professional translators. All translation 
were then verified by native speakers who compared the translation to 
the original English version. The questionnaire contained several sec-
tions, starting with an introduction page and questions about partici-
pants’ socio-demographic characteristics. A second section assimilated 
data about consumption behavior, e.g., why, how, where, and what 
pulses are consumed and combined, whereby participants classified as 
consumers were subsequently asked about the association of pulses with 
items, e.g., naturalness, local, or versatile. Furthermore, participants 
were asked about reasons to consume or not consume pulses. Questions 
about a possible replacement of animal-based products with pulses were 
addressed to participants who were consuming or willing to consume 
pulses. Finally, all participants were asked about an impact of the 
COVID-19 on their daily life, current and future food shopping behavior. 
In this paper, we only report results from the sections on participants’ 
socio-demographics, familiarity with pulses, and drivers or barriers to-
wards pulse consumption. 

2.1.2. Participants 
Participants were randomly selected by a professional market 

research agency from pre-recruited online access panels until pre- 
defined quotas for age, gender and locality of residence were met1. 
Participants were compensated with incentives for completion. To 
provide a wide coverage of the general populations, while at the same 
time minimizing the impacts of demographic confounders when testing 
for cultural differences in the direct comparisons between the five 
samples, a set of pre-defined sampling quotas were defined as follows. 
Regarding the age quota, the target population in the online panels 
covered individuals from 18 to 65 years of age. This range was split into 
five age groups, each should contain one fifth of the respondents to 
specifically not miss out on participants of the youngest (18–25) and 
oldest (55–65) age groups. For the gender quota, it was decided to have 
an even distribution between male and female. For the locality of resi-
dence quota, it was decided to have 60% in urban and the remaining 
40% in semi-urban and rural areas. Urban areas were defined as areas 
with a population of > 10,000, semi-urban areas as 1,000–10,000 and 
rural areas as < 1,000. While using equal quotas removes the possibility 
of demographic differences across the five countries (at least for age, 
gender, and locality of residence), affecting the following investigation 
of differences in consumption drivers and barriers, it also means that the 
individual samples are not per se representative of the national popu-
lation. Hence, even though a relatively wide coverage of the population 
is ensured by the age, gender and residential location quotas, direct 
extrapolation of the findings from the samples to the general population 

1 In other words, participants were selected in a sequential approach to fill 
quotas, so that as soon as a pre-defined stratum was full, the remaining selec-
tion was only random panellists who fit in those strata not yet full. 
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in each country is strictly speaking not appropriate. 

2.1.3. Responding procedure 
Before beginning the survey, participants were informed about the 

study and asked to give consent in participation. Participants who did 
not give their consent were subsequently removed from the study. In a 
first part, participants answered questions about demographics, 
including age, gender, household situation and -shopping, country of 
residence and origin, locality of residence, education, and dietary 
pattern. 

As a second step, participants were asked to sort 15 different plant- 
based foods into categories (“pulses”, “other food products”, or “I 
don’t know the product”) to the best of their knowledge. According to 
the performance of this question, i.e., if the participants did not classify 
any of the listed pulses as “pulses” or classified at least one pulse 
correctly, participants were guided to different questions, respectively. 
The former, classed as unfamiliar (non–)consumers (UFC & UFNC), were 
consequently provided with an explanation about the food category 
pulses, followed by questions about their willingness to consume, as well 
as drivers and barriers thereof, until ending the survey. Participants 
familiar with pulses were instead asked about their previous consump-
tion of 12 different species of pulses, after which they were separated 
into familiar non-consumers (FNC) and familiar consumers (FC). FNC 
were asked about their barriers of consumption and future needs before 
being guided to the end part of the questionnaire. FC were asked in 
detail about their consumption frequency of pulses. Afterwards, the FC 
segment completed questions about drivers for consumption as well as 
barriers for not consuming other pulse species than those stated. Since it 
was expected that some participants will be unfamiliar with the term 
pulses, differences were also made with respect to the formulations of 
question throughout the four questionnaire routes. As an example, the 
drivers and barriers were formulated in the way of “I don’t like the taste” 
for FNC and “I’m afraid I won’t like the taste” for UFNC, as well as “I like 
the taste” for FC and “I am convinced I like the taste” for UFC. 

All response options of questions in part 1, 2 and 3 were randomized. 
Questions about drivers, barriers and associations were answered on an 
integer 5-point Likert scale ranging from “totally disagree” to “totally 
agree”. Cronbach’s α of these Likert-scaled questions with >10 items 
were between 0.86 and 0.97, indicating a good to excellent internal 
consistency of the scale. Participants could neither see the question 
numbers nor go back to a previous page throughout the survey. All data 
was collected anonymously without saving respondents IP-addresses. 

2.2. Data management 

Only fully completed questionnaires were included for further 
analysis. Participants who were identified as the worst performing 
participants in terms of speed of completion, straightlining behavior or 
the disclosure of impossible answers2, were removed (n = 146), 
improving the overall quality of the data. To compute a participant’s 
awareness, throughout the analysis described as “familiarity”, partici-
pants were given a score according to the number of correct sorting of 
pulses into the category “pulses” (range 0–36) (see 2.1.3). Thereby, 
common pulse species were assigned with 2 points, medium common 
species with 4 points and uncommon species with 6 points. The 
assumption of being a common, medium common or uncommon species 

was made according to the results about the consumption frequency 
from this study3. Answers to the question about previous consumption of 
12 pulse species was re-coded to a “variety” variable by calculating a 
sum of the selected species (range 0–12). Thus, a variety of 0 is referring 
to the consumption of no species, and a variety of 2 is referring to a 
consumption of 2 different species in the past 12 months, to name an 
example. Moreover, frequency of consumption ranging from “less than 
once a month” (1) to “(almost) every day” (5) was re-coded according to 
the frequency per month, e.g., “at least once a week” was assigned with a 
value of 4 and “(almost) every day” with 30 (range 0–30). Non- 
consumers were included in the re-coding and assigned with 0 fre-
quency as well as variety, as mentioned previously. More details about 
familiarity, variety and frequency of consumption can be found in the 
supplementary material B. 

2.3. Analysis 

All statistical analyses were performed using IBM SPSS Statistics 
version 27 (SPSS Inc., Chicago, IL). Categorical variables are shown as 
frequencies and percentages, whereby differences across countries were 
tested with Pearson’s Chi-square test of independence. Data of famil-
iarity, variety, and frequency of consumption, as described in 2.2, was 
not normally distributed (histograms and Shapiro-Wilk test). Addition-
ally, these characteristics were dependent on the input variables, i.e., the 
number of pulses provided in the questionnaire. To reduce possible bias 
and to increase the robustness, the percentile ranks of these variables 
were computed and treated as continuous variables for further analysis. 
Differences of the mean percentile rank across countries were accord-
ingly tested with a Kruskal-Wallis test including a post-hoc pairwise 
comparison using the Bonferroni correction. 

Cluster analysis using the k-means approach was performed to 
identify consumer segments according to familiarity with pulses and 
consumption variety of pulses. The k-means procedure creates clusters 
based on the Euclidian distance, fitting well with the continuous vari-
ables (Lusk, 2017; Morissette & Chartier, 2013). Participants not having 
consumed any pulses were excluded from the cluster analysis and clas-
sified as non-consumers. The resulting segments were coded into binary 
dependent variables in a logistic regression analysis. Multivariable lo-
gistic regression was performed to determine cluster membership ac-
cording to socio-demographic characteristics. Categorical independent 
variables included were country, gender, age and area of residence, 
dietary pattern, education, household situation and responsibility of 
household groceries. For the purpose of logistic regression, gender, area 
of residence, and household situation were re-coded as dummy vari-
ables. The Hosmer & Lemeshow goodness-of-fit test was used to evaluate 
whether the estimated model accurately reflects the actual data. 

Questions about drivers and barriers of consumption, which were 
formulated as 24 different statements and worded according to the 
questionnaire route (UFC, UFNC, NC and FC), were summarized by 
calculating a mean value, respectively. In order to reduce the dimension 
of these drivers and barriers, factor analysis was conducted, examining 
the variance of the attitude statements. Principal axis factoring with 
oblique rotation was applied due to a supposed correlation between 
factors as well as the involvement of humans in the data collection 
(Field, 2011). The resulting factors were treated as continuous variables. 
Cronbach’s α was calculated to assess the reliability of the Likert scales. 
Histograms and Shapiro-Wilk test statistics showed that none of these 
continuous variables were normally distributed. Thus, results are pro-
vided as median and interquartile range (IQR) and differences across 
countries were assessed with a Kruskal-Wallis test including a post-hoc 
pairwise comparison using the Bonferroni correction. Relationship be-
tween familiarity and frequency of consumption, variety, and attitudes 

2 Participants with at least two of four conditions being applicable were 
excluded from the data analysis. Thereby, a time of completion below 5 min for 
FC and 3 min for FNC, UFC and UFNC was characterized as speeding. 
Straightlining behavior was defined as having zero variance in one of two Likert 
scales arising throughout the different routes, respectively. An impossible 
answer consisted of selecting to consume one or more of the displayed pulses in 
the past 12 months, simultaneously indicating to consume “None” and was only 
applicable for the FC route. 

3 Common: dried beans, dried peas, lentils; medium common: chickpeas, 
cowpeas, pigeon peas; uncommon: vetches, lupines, bambara beans 
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was tested with Spearman’s rank correlation, as variables were not 
normally distributed and thus treated as ranks throughout the analysis. 
For all analyses, a p-value <0.01 is considered as statistically significant. 

3. Results 

3.1. Socio-demographic characterization of participants 

A total of 5,062 participants completed the online survey. The 
sample size after scanning for worst performing participants amounted 
to 4,916 responses: 980 in Germany, 972 in Denmark, 979 in Spain, 985 
in Poland and 1,000 in the United Kingdom (UK). Table 3.1 shows the 
socio-demographic information of the participants across countries, 
whereby differences are presented based on bivariate analyses using 
Chi-square tests. All pre-set quotas were confirmed, as no significant 
differences were found for age, gender, and locality of residence. Self- 
reported dietary pattern differed across countries in the respect of 
omnivore diet being assigned to the least in the German sample, pro-
vided that 18.9% of German participants classified themselves as flex-
itarians. However, this effect was already observed in other studies 
reporting an emergence of flexitarian consumers increasingly respond-
ing to environmental, health and ethical concerns (ProVeg International, 
2020). Vegetarian and vegan diets reported lay between 3 and 7% of the 
total response being in line with estimates reported by an independent 
organization (Statista, 2018). 

3.2. Pulse familiarity and consumption across countries 

Characteristics of familiarity with pulses, as well as consumption 
variety and frequency across countries are shown in Table 3.2. Hereby, 
non-consumers in the German (n = 92), Danish (n = 201), Spanish (n =
6), Polish (n = 47) and the UK (n = 130) sample were included and 
considered with 0 variety and frequency, respectively. Significantly 
highest familiarity was found for German (M = 59.9 ± 1.8) and Spanish 
respondents (M = 58.8 ± 1.5). Relatively high familiarity in the German 
and Danish sample was not reflected in variety and frequency of pulse 
consumption, being significantly lower compared to the Spanish sample. 
Participants from the latter were found to consume pulses more often 
(M = 71.9 ± 1.3) and in more different species, on average 5 species, (M 
= 66.4 ± 1.5) compared to the remaining sample investigated. While 
participants from Poland have been assigned with a low familiarity and 
consumption frequency, participants indicated to consume a mean of 4 
different species (M = 54.9 ± 1.7), being significantly more compared to 
German, Danish, and UK respondents. Participants from Denmark 
consumed pulses less frequently (M = 39.4 ± 1.9) compared to the 
samples of other European countries and on average 2–3 different spe-
cies (M = 38.6 ± 1.9). In general, pulse consumption was low with an 
average frequency of 2–3 times per month in all countries investigated 
except for the participants from Spain, who consumed pulses 5–6 times 
per month. 

3.3. Profiling of consumer segments based on familiarity, variety, and 
frequency 

Variables of familiarity, variety, and frequency of consumption (see 
Table 3.2) were applied in k-means cluster analysis, yielding in a four- 
segment solution based on the ratio of distance measures. Participants 
who did not consume any pulses during the past 12 months, were 
categorized as non-consumers and not included in the implementation 
of cluster analysis. The group of non-consumers represents 9.7% (n =
476) of participants and is characterized by a medium familiarity of 
around 36% correct answers - in other words, these participants 
consciously avoided including pulses in the past year. The first pulse 
consumer segment found with cluster analysis is composed of partici-
pants with a low familiarity score (<20% correct answers), a low con-
sumption variety (<3 of 12 species) and frequency (around once a 

Table 3.1 
Socio-demographic characterization of participants across countries.   

GER DK ESP PL UK χ2 (df) 
(n =
980) 

(n =
972) 

(n =
979) 

(n =
985) 

(n =
1,000)   

n (%)      
Age 13.1 

(16)ns 

18–25 214 
(21.8) 

181 
(18.6) 

204 
(20.8) 

213 
(21.6) 

188 
(18.8)  

26–35 197 
(20.1) 

205 
(21.1) 

199 
(20.3) 

196 
(19.9) 

198 
(19.8)  

36–45 190 
(19.4) 

212 
(21.8) 

189 
(19.3) 

197 
(20.0) 

208 
(20.8)  

46–55 194 
(19.8) 

186 
(19.1) 

176 
(18.0) 

185 
(18.8) 

215 
(21.5)  

56–65 185 
(18.9) 

188 
(19.3) 

211 
(21.6) 

194 
(19.7) 

191 
(19.1)  

Gender 2.5 (4)ns 

Female 498 
(50.8) 

497 
(51.1) 

507 
(51.8) 

478 
(48.5) 

513 
(51.3)  

Male 482 
(49.2) 

475 
(48.9) 

472 
(48.2) 

507 
(51.5) 

487 
(48.7)  

Locality of residence 1.6 (4)ns 

Urban 588 
(60.0) 

602 
(61.9) 

611 
(62.4) 

598 
(60.7) 

607 
(60.7)  

Semi-urban/ 
rural 

392 
(40.0) 

370 
(38.1) 

368 
(37.6) 

387 
(39.3) 

393 
(39.3)  

Dietary pattern 224.2 
(24)*** 

Omnivore 683 
(69.7) 

754 
(77.6) 

770 
(78.7) 

818 
(83.0) 

768 
(76.8)  

Vegetarian 40 
(4.1) 

38 
(3.9) 

17 
(1.7) 

29 
(2.9) 

56 (5.6)  

Vegan 13 
(1.3) 

18 
(1.9) 

14 
(1.4) 

10 
(1.0) 

17 (1.7)  

Flexitarian 185 
(18.9) 

82 
(8.4) 

90 
(9.2) 

32 
(3.2) 

99 (9.9)  

Medical 
reasons1 

25 
(2.6) 

39 
(4.0) 

50 
(5.1) 

72 
(7.3) 

24 (2.4)  

Religious 
reasons2 

13 
(1.3) 

12 
(1.2) 

5 (1.2) 3 (0.3) 19 (1.9)  

Other 21 
(2.1) 

29 
(3.0) 

33 
(3.4) 

21 
(2.1) 

17 (1.7)  

Education 782.1 
(20)*** 

No education 3 (0.3) 5 (0.5) 1 (0.1) 1 (0.1) 7 (0.7)  
Primary 

school 
71 
(7.2) 

96 
(9.9) 

11 
(1.1) 

21 
(2.1) 

10 (1.0)  

High school 538 
(54.9) 

158 
(16.3) 

199 
(20.3) 

204 
(20.7) 

368 
(36.8)  

Technical 
degree 

129 
(13.2) 

342 
(35.2) 

300 
(30.6) 

333 
(33.8) 

177 
(17.7)  

University 
degree 

226 
(23.1) 

317 
(32.6) 

451 
(46.1) 

400 
(40.6) 

420 
(42.0)  

Other 13 
(1.3) 

54 
(5.6) 

17 
(1.7) 

26 
(2.6) 

18 (1.8)  

Living together with… 435.9 
(24)*** 

Alone 279 
(28.5) 

267 
(27.5) 

84 
(8.6) 

78 
(7.9) 

158 
(15.8)  

Partner 286 
(29.2) 

257 
(26.4) 

224 
(22.9) 

212 
(21.5) 

256 
(25.6)  

Partner and 
children 

223 
(22.8) 

254 
(26.1) 

380 
(38.8) 

434 
(44.1) 

298 
(29.8)  

Children 32 
(3.3) 

70 
(7.2) 

37 
(3.8) 

37 
(3.8) 

65 (6.5)  

Shared 
housing 

34 
(3.5) 

29 
(3.0) 

45 
(4.6) 

33 
(3.4) 

54 (5.4)  

Parents 121 
(12.3) 

75 
(7.7) 

181 
(18.5) 

174 
(17.7) 

156 
(15.6)  

Other 5 (0.5) 20 
(2.1) 

28 
(2.9) 

17 
(1.7) 

13 (1.3)  

Responsibility for groceries 37.6 
(8)*** 

Fully 
responsible 

600 
(61.2) 

493 
(50.7) 

547 
(55.9) 

580 
(58.9) 

617 
(61.7)  

(continued on next page) 
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week). This segment, which accounts for 22.6% (n = 1,113) of the 
sample, will be further referred to as “Low all”. The second segment, 
representing the largest consumption-based segment with 26.0% (n =
1,280) of the respondents, exhibits a high familiarity, with a score of 
around 50 out of 100 points. The segment’s variety and frequency of 
consumption is comparably low (<3 species once a month). Thus, this 
segment is referred to as “High familiarity, low consumption”. In 
contrast, participants in segment 3 are characterized with low famil-
iarity (31% correct answers), though with a higher pulse consumption 
variety of 5 different species in the last 12 months, and with a frequency 
of more than once a week. This segment includes 21.8% (n = 1,074) of 
respondents and is classified as “High consumption, low familiarity” 
throughout the following. A last segment with the least participants (n =
973, 19.6%), was found to possess a high familiarity, variety, and fre-
quency of consumption (>60% correct answers, 6 species in the past 
year with a frequency of 6 times per month). Hence, this segment will be 
referred to as “High all”. 

Table 3.3 presents the results of multivariable analysis of personal 
differences using logistic regression. Thereby, next to the non- 
consumers, two binary dependent variables were formed according to 
the four identified segments, representing either low or high familiarity 
or consumption, respectively. Thus, a binary variable of “High famil-
iarity” was cumulated from segments “High familiarity, low consump-
tion” and “High all”, as well as for “High variety and frequency” 

combining “High consumption, low familiarity” and “High all”. Three 
subsequent logistic regressions thus tested the probability of being a 
non-consumer vs. being a consumer, having high familiarity (segment 2 
and 4) vs. low familiarity (segment 1 and 3), and high consumption 
(segment 3 and 4) vs. low consumption (segment 1 and 2). This pro-
cedure benefits from a more compressed visualization of results and a 
direct way of combining the predictions in two logistic regressions, 
allowing an eventual classification in one of the four segments. The 
Hosmer & Lemeshow goodness-of-fit-tests provided p-values between 
0.210 and 0.549, which is above the chosen level of significance of 0.01, 
indicating that the models’ estimates adequately fits the data. 

Results from the logistic regression analysis show that the non- 
consumer segment is positively associated with participants origi-
nating from Denmark (OR = 1.38, p = 0.014). Compared to participants 
aged below 26 years, remaining respondents were found to have two to 
three times higher odds to belong to the non-consumer segment (p <
0.001). Moreover, those respondents living alone (OR = 2.09, p < 0.001) 
and not being responsible for household groceries (OR = 3.14, p <
0.001) were likely to belong to the non-consumer segment. Differences 
across countries were measured relative to the UK sample, being used as 
the reference category. As a result, German and Danish participants 
were positively associated with high familiarity (OR = 4.63, p < 0.001; 
OR = 2.32, p < 0.001), though negatively with high variety and fre-
quency (OR = 0.72, p = 0.002; OR = 0.71, p = 0.002), allowing a 
categorization into the segment of “High familiarity, low consumption”. 
In contrast, respondents from Spain were more likely to have high fa-
miliarity (OR = 2.13, p < 0.001) as well as a high variety and frequency 
(OR = 5.18, p < 0.001), ultimately resulting in a classification in the 
“High all” segment. Compared to the reference group, Polish partici-
pants were positively associated with high familiarity (OR = 1.50, p <
0.001). Similarly, consumers aged between 36 and 65 years were more 
likely to have high familiarity (OR = 1.30, p = 0.008; OR = 1.33, p <
0.004; OR = 1.32, p < 0.005). The third logistic regression showed a 
positive relationship of reporting a high consumption variety and fre-
quency with following a vegetarian (OR = 2.93, p < 0.001), vegan (OR 
= 2.52, p = 0.001) or flexitarian diet (OR = 2.77, p < 0.001) compared 
to an omnivore diet. In addition, participants classified with a higher 
education were more likely to be characterized with a high variety and 
frequency of consumption (OR = 1.62, p < 0.001). However, consumers 
living in semi-urban or rural areas, alone and who are not responsible for 
grocery shopping had 13–36% higher odds of being classified with low 
consumption characteristics (OR = 0.83, p = 0.007; OR = 0.64, p <
0.001; OR = 0.71, p < 0.001). 

3.4. Drivers and barriers for pulse consumption 

Drivers and barriers for the consumption of pulses were measured as 
agreement with 24 different statements, respectively, on a 5-point Likert 
scale. To reduce the 24 statements into smaller groups, we conducted a 
factor analysis. Principal axis factoring with oblique rotation led to the 
extraction of three or five factors for drivers and four factors for barriers, 
according to the point of inflexion observed in the scree plot. As it was 
unclear whether some data points near the bend clustered together, 
multiple factor analyses were tested by setting the retained number of 
factors manually (Costello & Osborne, 2005). According to the factor 
loading pattern, e.g., item loadings above 0.30 and few cross-loadings, a 
four-factor solution was decided to fit the data best, respectively. The 
items with the highest loadings in the factor analysis were selected to 
represent each sub-dimension for further analysis. Factor loadings for 
drivers and barriers are shown in Table 3.4. 

Within the concept of consumption drivers, the four extracted factors 
explained 59.1% of the total variance. The first group of 9 items was 
characterized as corresponding to the theme of naturalness, health, and 
well-being, further referred to as “Health”. A second group including 6 
items was found to relate to aspects of ethics, environment, and sus-
tainability, named as the factor “Sustainability”. Furthermore, 6 items 

Table 3.1 (continued )  

GER DK ESP PL UK χ2 (df) 
(n =
980) 

(n =
972) 

(n =
979) 

(n =
985) 

(n =
1,000)  

Partly 
responsible 

361 
(36.8) 

445 
(45.8) 

405 
(41.4) 

386 
(39.2) 

353 
(35.3)  

Not 
responsible 

19 
(1.9) 

34 
(3.5) 

27 
(2.8) 

19 
(1.9) 

30 (3.0)  

Country of residence different to nationality 95.9 
(4)*** 

Yes 941 
(96.0) 

907 
(93.3) 

886 
(90.5) 

978 
(99.3) 

908 
(90.8)  

No 39 
(4.0) 

65 
(6.7) 

93 
(9.5) 

7 (0.7) 92 (9.2)  

GER = Germany; DK = Denmark; ESP = Spain; PL = Poland; UK = United 
Kingdom 

1 Medical reasons for a specific diet, e.g., food allergies. 2 Religious reasons for 
a specific diet, e.g., kosher, halal. 

*** p < 0.001. 
ns not statistically significant at α = 0.01. 

Table 3.2 
Familiarity1, variety2 and frequency3 of pulse consumption across countries.   

GER DK ESP PL UK χ2 (df)  
(n =
980) 

(n =
972) 

(n =
979) 

(n =
985) 

(n =
1,000)   

Mean of percentile ranks in % (±95% CI) 
Familiarity 59.9 

(1.8)c 
47.8 
(1.9)b 

58.8 
(1.5)c 

44.7 
(1.8)b 

39.1 
(1.8)a 

390.2 
(4)*** 

Variety 43.6 
(1.7)b 

38.6 
(1.9)a 

66.4 
(1.5)d 

54.9 
(1.7)c 

45.4 
(1.9)b 

561.0 
(4)*** 

Frequency 44.6 
(1.7)b 

39.4 
(1.9)a 

71.9 
(1.3)c 

45.9 
(1.6)b 

47.2 
(1.9)b 

793.8 
(4)*** 

GER = Germany; DK = Denmark; ESP = Spain; PL = Poland; UK = United 
Kingdom 
Note: Data is presented as mean of percentile ranks. Means with unlike super-
script letters are statistically different at α = 0.01 (post-hoc Bonferroni 
correction). 

1 Familiarity score according to correct classification of pulse species. 
2 Variety score according to number of pulse species consumed in the past 12 

months. 
3 Frequency in days per month. 
*** p < 0.001. 

K. Henn et al.                                                                                                                                                                                                                                    



Food Quality and Preference 98 (2022) 104455

6

Table 3.3 
Socio-demographic profiling of the pulse consumer segments according to familiarity, variety, and frequency of consumption; logistic regression results.   

Non-consumers (n = 476) 
Hosmer&Lemeshow p = 0.549 

High familiarity (n = 2,253) 
Hosmer&Lemeshow p = 0.355 

High variety and frequency (n = 2,047) 
Hosmer&Lemeshow p = 0.210  

OR 95% CI p-value OR 95% CI p-value OR 95% CI p-value 

Country, United Kingdom (Ref) <0.001    <0.001    <0.001 
Germany  0.56 0.42–0.76 <0.001  4.63 3.77–5.70  <0.001  0.72 0.59–0.89  0.002 
Denmark  1.38 1.07–1.80 0.014  2.32 1.89–2.84  <0.001  0.71 0.57–0.88  0.002 
Spain  0.04 0.02–0.10 <0.001  2.13 1.76–2.58  <0.001  5.18 4.21–6.38  <0.001 
Poland  0.33 0.23–0.47 <0.001  1.50 1.23–1.82  <0.001  1.13 0.93–1.38  0.204 
Age, 18–25 (Ref) <0.001    0.012    0.620 
26–35  2.19 1.47–3.28 <0.001  1.13 0.93–1.37  0.213  0.93 0.79–1.15  0.513 
36–45  2.71 1.84–4.00 <0.001  1.30 1.07–1.59  0.008  0.92 0.75–1.13  0.440 
46–55  3.53 2.42–5.15 <0.001  1.33 1.09–1.62  0.004  0.87 0.71–1.08  0.208 
56–65  2.74 1.87–4.01 <0.001  1.32 1.09–1.61  0.005  0.86 0.69–1.05  0.143 
Gender, Male (Ref)        
Female  1.07 0.87–1.32 0.534  0.92 0.81–1.04  0.196  0.87 0.76–0.99  0.037 
Locality of residence, Urban (Ref)        
Semi-urban/rural  1.32 1.07–1.62 0.009  1.11 0.97–1.26  0.122  0.83 0.73–0.95  0.007 
Dietary pattern, Omnivore (Ref) <0.001    0.149    <0.001 
Vegetarian  0.13 0.04–0.41 0.001  0.79 0.57–1.09  0.145  2.93 2.11–4.07  <0.001 
Vegan  0.22 0.05–0.94 0.041  0.91 0.56–1.49  0.709  2.52 1.49–4.26  0.001 
Flexitarian  0.33 0.20–0.53 <0.001  0.84 0.68–1.03  0.096  2.77 2.23–3.45  <0.001 
Other  0.67 0.44–1.02 0.064  0.82 0.65–1.03  0.083  1.27 1.00–1.62  0.047 
Education1, Secondary (Ref) <0.001    0.371    <0.001 
Primary  1.90 1.33–2.72 <0.001  0.92 0.66–1.28  0.634  0.69 0.47–1.00  0.050 
Higher  0.51 0.40–0.66 <0.001  1.10 0.96–1.25  0.177  1.62 1.41–1.86  <0.001 
Other  1.21 0.73–2.01 0.461  0.85 0.57–1.28  0.442  1.28 0.84–1.97  0.256 
Household situation, Not living alone 

(Ref)        
Living alone  2.09 1.59–2.76 <0.001  0.94 0.78–1.13  0.487  0.64 0.52–0.78  <0.001 
Responsibility for groceries, Fully (Ref) <0.001    0.021    <0.001 
Partly responsible  1.29 1.00–1.67 0.050  0.90 0.78–1.03  0.138  0.71 0.61–0.82  <0.001 
Not responsible  3.14 1.80–5.50 <0.001  0.57 0.37–0.87  0.009  0.69 0.44–1.08  0.106 

Note: OR = odds ratio; CI = confidence interval; Ref = base or reference category. 
1 Education: primary = no education and primary school; secondary = high school and technical or practical degree; higher = university degree. 

Table 3.4 
Summary of exploratory factor analysis results shown as rotated factor loadings for the drivers (D) and barriers (B) of pulse consumption.  

Drivers of consumption (N = 4,232) D1 D2 D3 D4 Barriers of consumption (N = 2,324) B1 B2 B3 B4 

I eat pulses, because… I do not eat pulses, because… 
they are healthy  0.82 -0.11  0.05  0.04 they are not natural  0.81 -0.03  0.01 -0.06 
of the source of vitamins  0.80 0.09  -0.01  -0.03 it’s only for people with health issues  0.78 -0.02  0.03 0.02 
of the source of fiber  0.80 0.00  0.03  0.01 they are not nutritious  0.74 0.00  -0.06 0.00 
of the source of protein  0.73 0.02  0.03  0.07 they will have negative effects on my health  0.73 -0.06  0.04 0.13 
they are natural  0.62 0.03  0.13  0.11 they are not sustainable  0.69 0.04  0.01 0.09 
they are plant-based  0.56 0.27  -0.02  0.05 its only for vegetarians/vegans  0.67 0.01  -0.08 0.01 
they are low in fat  0.49 0.13  0.02  0.16 they are not filling  0.61 0.04  -0.22 -0.04 
they are filling  0.46 -0.07  0.24  0.19 they don’t give me enough energy  0.60 0.04  -0.15 0.06 
they give me energy  0.41 0.19  0.29  0.01 I’m not convinced about the environmental benefits  0.55 0.04  -0.11 0.13 
of climate change reasons  -0.08 0.81  0.01  0.09 they are not versatile enough  0.37 0.20  -0.18 0.13 
of animal-welfare reasons  0.02 0.74  0.02  0.05 I don’t know how to prepare them  -0.12 0.82  -0.07 0.00 
they are environmentally friendly  0.31 0.54  -0.03  0.11 I don’t know how or when to use them  -0.09 0.73  -0.16 -0.05 
they are local products  0.10 0.50  0.14  -0.01 they are difficult to prepare  0.09 0.56  -0.07 0.21 
they are sustainable  0.31 0.46  0.00  0.17 they need too much time to prepare  0.06 0.49  -0.06 0.26 
my family and friends eat them  0.07 0.27  0.25  0.07 they are not available  0.36 0.48  0.14 -0.04 
I like the texture  -0.04 0.01  0.72  0.15 my family and friends don’t eat them  0.13 0.34  -0.24 0.04 
they are appealing to my senses  -0.02 0.17  0.72  0.00 they are too expensive  0.27 0.32  -0.05 0.12 
I like the taste  0.22 -0.18  0.66  0.10 I don’t like the texture  0.04 -0.03  -0.81 0.04 
they fit my lifestyle  0.20 0.21  0.45  0.04 I don’t like the taste  0.00 0.04  -0.81 -0.05 
they are versatile  0.23 0.07  0.35  0.22 they are not appealing to my senses  0.03 0.07  -0.74 0.02 
of my diet  0.24 0.31  0.34  -0.13 they are too grainy  0.17 0.09  -0.53 0.11 
they are cheap  0.01 0.12  0.05  0.58 I don’t want to change my habits  0.23 0.09  -0.35 0.11 
they have a long shelf-life  0.29 0.04  0.10  0.42 they are difficult to digest  0.11 -0.02  -0.01 0.74 
they are easy to prepare  0.15 -0.02  0.33  0.36 they cause flatulence  -0.05 0.01  0.00 0.70 
Eigenvalues  12.2 1.2  0.5  0.3 Eigenvalues  10.0 1.7  0.8 0.7 
% of variance  50.9 4.8  2.2  1.2 % of variance  41.6 7.0  3.5 2.7 
Cronbach’s α  0.93 0.86  0.88  0.76 Cronbach’s α  0.92 0.85  0.87 0.71 

D1 = Naturalness, health and well-being; D2 = Ethics, environment and sustainability; D3 = Sensory preferences and dietary practices; D4 = Shelf-life, convenience 
and price. 
B1 = Conviction about benefits and unwillingness to change habits; B2 = Convenience and lack of preparation knowledge, B3 = Sensory and variety; B4 = Digestion. 
Note: Factor loadings over |0.30| appear in bold. Items loading below |0.30| in any of the factors appear in italic and are considered in the respectively highest. 
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were categorized as a factor of “Sensory” including drivers of con-
sumption relating to sensory preferences and dietary practices. Lastly, a 
fourth factor covers 3 items relating to shelf-life, convenience, and price, 
further referred to as “Convenience”. 

The four determined factors of consumption barriers explained 
54.8% of the total variance. The first group of statements for barriers 
includes 10 items reflecting a lack of conviction about benefits and an 
unwillingness to change habits, concluded as the barrier “Conviction 
about benefits”. Similar to consumption drivers, barriers relating to 
sensory and variety could be determined, hence listed as the factor 
“Sensory” including 5 items. Furthermore, barriers of convenience and 
lack of preparation knowledge are summarized as the factor “Prepara-
tion” and last group of 2 items found similarity in issues relating to 
digestion, thus further referred to the barrier “Digestion”. Oblique 
rotation indicated that all factors were highly correlated. 

Factor analysis with a four-factor solution was furthermore deter-
mined on the country level (supplementary material B). The four factors 
identified above were verified by the analysis per country, however, 
with some subtle differences in the attribution of statements, which shall 
be highlighted below. Overall, the four identified factors for drivers of 

consumption were particularly similar in the sample of Germany, 
Denmark, and Spain. For the German sample, the statement “I eat pulses, 
because of my diet” was found to be part of the first factor, with the 
therein highest loading of 0.80. Furthermore, the reasons of pulses being 
environmentally friendly and sustainable was more important for factor 
one considering the Polish sample, whereas the statements “they are 
filling” and “they give me energy” descended to the third factor of 
sensory. Results for UK participants differed considerably from the 
overall result, showing that both statements of price and shelf-life are 
relatively more important for the first factor, generally explaining the 
highest variance, whereas statements relating to “they are natural” and 
“they are plant-based” are not important for the first factor. These 
statements are instead represented in a fourth factor together with 
“environmentally friendly” and “sustainable”. 

Minor differences across the country samples compared to the Eu-
ropean level were also identified for barriers of consumption. Most of all, 
Danish participants perceived statements to not consume pulses relating 
to digestion, flatulence, and price, as being paramount due to a rela-
tively higher importance for the first factor. In contrast, 6 statements 
referring to health and nutrition were found to be related to factor four, 

Fig. 3.1. Agreement with different groups of drivers (A) and barriers (B) resulting from a factor analysis. GER = Germany; DK = Denmark; ESP = Spain; PL = Poland; 
UK = United Kingdom Note: Agreement was measured on a 5-point Likert scale and is presented as median (±IQR). Different superscripts indicate significant 
differences at a level of α = 0.01 across countries, determined by a non-parametric Kruskal-Wallis test with post-hoc Bonferroni correction of p-values. 
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indicating a lower importance for the Danish sample. Further, a rear-
rangement of price issues to not eating pulses into the first factor was 
found for the Spanish sample. To further examine the agreement be-
tween drivers and barriers on a country level, cumulated factors were 
analyzed for differences across countries. 

3.4.1. Cross-cultural differences of agreement with attitudes 
The groups of drivers and barriers determined with principal axis 

factoring were further analyzed for cross-cultural differences, shown in 
Fig. 3.1. In general, a tendency of Spanish participants highly agreeing 
with statements about drivers for pulse consumption could be observed. 

A significantly higher agreement was observed for drivers relating to 
naturalness, health, and well-being (“Health”) (Mdn = 4.3; IQR 3.7–4.8) 
and ethics, environment, and sustainability (“Sustainability”) (Mdn =
3.7; IQR 3.2–4.3). Similarly, respondents from Poland chose higher on 
the scale of agreement with drivers relating to health (Mdn = 4.2; 
IQR 3.4–4.8) and sustainability (Mdn = 3.7; IQR 3.0–4.3), compared to 
respondents from Germany, Denmark, and the UK. Participants from 
Germany found drivers relating to sensory preferences and dietary 
practices (“Sensory”) (Mdn = 3.8; IQR 3.3–4.3) as significantly more 
applicable to the reasons for consuming pulses compared to participants 
from Denmark. The UK had significantly higher means of agreement 

Fig. 3.2. Correlations between consumption characteristics and drivers (red) or barriers (blue) across countries. GER = Germany; DK = Denmark; ESP = Spain; PL =
Poland; UK = United Kingdom Note: Data is presented as Spearman correlation coefficients (rS). Only correlation coefficients greater than ∣0.25∣ are shown being 
highly significant at p < 0.001. 
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with drivers relating to shelf-life, convenience, and price (“Conve-
nience”) (Mdn = 4.0; IQR 3.0–4.3) compared to German and Danish 
participants. Investigating the four observed factors within a respective 
country, it should also be noted that health was the main driver for 
consumption in the sample of Denmark, Spain, and Poland. As opposed 
to that, a combination of health and sensory aspects facilitates accep-
tance for German participants, whereas the interplay between health, 
sensory and convenience benefits of pulses play the essential role for 
participants from the UK. 

In contrast to the above-mentioned low indication on the agreement 
scale, Danish as well as UK participants found significantly higher 
agreement with reasons to not consume pulses. Specifically, barriers 
relating to convenience and lack of preparation knowledge (“Prepara-
tion”) (Mdn = 3.0; IQR 2.7–3.4 and Mdn = 3.0; IQR 1.8–3.4), as well as 
sensory and variety (“Sensory”) (Mdn = 3.0; IQR 2.6–3.8 and Mdn = 3.0; 
IQR 1.8–3.6) appear indispensable for those participants compared to 
participants from Germany and Poland. Amongst Polish participants, 
problems caused by pulses relating to digestion (“Digestion”) (Mdn =
3.0; IQR 2.5–3.5) found significantly higher agreement compared to 
participants from Denmark and the UK. Interestingly, digestion was also 
a valid reason to not consume pulses for the sample of Germany and 
Spain, when comparing the four factors within countries. 

3.4.2. Correlation between consumption characteristics and motivations 
A Spearman’s correlation was conducted to examine the relationship 

between pulse consumption characteristics, i.e., familiarity, variety and 
frequency, and the agreement with drivers and barriers for consump-
tion. A summarized account of correlations on the European level and 
per country sample is presented in Fig. 3.2. More details are available in 
the supplementary material B. Regarding the European level first, va-
riety and frequency of consumption are apparent to be highly correlated 
(rS = 0.60, p < 0.001), whereas the correlation between familiarity and 
variety (rS = 0.20, p < 0.001) or frequency of consumption (rS = 0.18, p 
< 0.001) remained moderate. Moreover, variety and frequency of con-
sumption were strongly positively related with the agreement of state-
ments to consume pulses because of health (rS = 0.31, p < 0.001; rS =

0.29, p < 0.001) and sensory reasons (rS = 0.29, p < 0.001; rS = 0.32, p 
< 0.001). In parallel, correlations between consumption characteristics 
and barriers of consumption were found, yet the strongest for variety 
and frequency relating to a lower agreement with barriers concerning 
sensory issues (rS = -0.35, p < 0.001; rS = -0.29, p < 0.001). Conclu-
sively, agreement with attitudes was revealed to mostly correlate with 
the variety and frequency of consumption but not remarkably with fa-
miliarity considering all countries at once. In other words, knowing 
about pulses does not affect participants’ attitudes, whereas exposure to 
the food, i.e., the previous consumption determined as variety and fre-
quency, is significantly correlated with a higher agreement of drivers 
and a lower agreement of barriers, ultimately explaining a higher 
motivation of consumption. 

Shifting to the country level, discrepancies from the above- 
mentioned correlations can certainly be observed, however, familiar-
ity remains to not exhibit strong correlations with the investigated study 
variables across all countries (rS < |0.25|). Assessing the determined 
correlations for the German and Spanish sample, correlations are in 
general remarkably lower and mainly relating to drivers of health and 
sensory. Interestingly, a converse pattern can be observed for Polish 
respondents, whereby also less high correlations are evident, though 
relating to barriers of consumption instead, primarily to sensory barriers 
(rS = -0.25, p < 0.001) and a lack of conviction about the benefits of 
pulses (rS = -0.28, p < 0.001). 

Compared to Germany, Spain and Poland, agreement with attitudes 
towards pulse consumption was in general not only abundantly 
contingent on variety and frequency in the sample of Denmark and the 
UK, but also very similar to “all country” scenario. Besides health and 
sensory, drivers of convenience were positively correlated with variety 
and frequency of consumption (rS = 0.26, p < 0.001, respectively) in the 

UK sample. Moreover, attitudes relating to statements about sustain-
ability are equally positively correlated with frequency of consumption 
for Danish and UK participants, as well as on the overall level (rS = 0.26, 
p < 0.001; rS = 0.25, p < 0.001). Lastly, a unique correlation between 
frequency and consumption and barriers referring to preparation diffi-
culties (rS = -0.29, p < 0.001) was found for the UK sample. 

4. Discussion 

4.1. Characteristics of pulse consumption and profiling of segments 

This study provided extensive insights into the cross-cultural differ-
ences of familiarity with pulses and consumption behavior, as well as the 
profiling of consumer segments. Results showed that even though con-
sumers might be familiar with a variety of pulses, they do not equally 
include pulses in their daily diet. Especially in Germany and Denmark, 
the gap between awareness and consumption, determined as variety and 
frequency, was comparably high. 

A study from the beginning of this millennium indicated a very low 
consumption of pulses in Germany and especially in Scandinavia, 
whereas France, Spain and the UK encompassed 60% of the total con-
sumption in Europe (Schneider, 2002). Results of this study emphasize 
the high consumption of pulses in Spain, exceeding the average fre-
quency with 5–6 times per months. These findings are validated by a 
more recent review about pulse consumption, naming Spain together 
with Italy as leaders in consumption (LEGATO, 2014). Moreover, the 
relatively high consumption could result from the fact that pulses are 
part of the traditional Mediterranean cuisine, being predominant in 
Spain, combined with the current trend of plant-based foods which 
made it easier for Spanish people to incorporate pulses even further in 
their diets. Yet, researchers focusing on current food consumption in 
Spain, especially amongst young age groups, noticed movements away 
from the Mediterranean diet and recommend strengthening adherence 
to these traditional dietary patterns (Partearroyo et al., 2019). 

Participants of this study from countries other than Spain consumed 
pulses on average 2–3 times per month, being in line with previous 
findings for Polish (Szczebyło, Rejman, Halicka, & Laskowski, 2020) and 
German consumers (Lemken et al., 2019). In summary, these findings 
indicate a rather low progress of shifting towards the recommended 
daily intake of 75 g (equally to 2.25 kg per month) (Willett et al., 2019). 

Four segments besides non-consumers were identified and logistic 
regression was applied to profile these consumer segments, whereby 
significantly different relationships between socio-demographic char-
acteristics and segment membership were revealed. The characteristics 
of consumers across the four clusters mainly differed in terms of resi-
dence, education, diet, living situation and responsibility for household 
groceries. Comparing the country of residence, the non-consumer 
segment consisted of Danish participants, while high consumption was 
solely positively associated with Spanish respondents. These findings are 
slightly in line with previous research indicating a decrease of pulse 
supply along the longitude from South to North of Europe (de Boer and 
Aiking, 2018) . 

Unlike other researchers’ findings indicating that women are more 
concerned about the environment (Gifford & Nilsson, 2014), more likely 
to adopt a plant-based diet (Lemken et al., 2019), and using more plant- 
based alternatives (Hoek et al., 2011), female participants of this study 
were found to be negatively associated with high consumption. 
Furthermore, significant differences relating to education and the re-
sponsibility for household groceries affecting the cluster membership 
was found. In summary, the findings point out that “food shoppers” 
consume more pulses and pulse-based products, with most likely higher 
awareness. In addition, people who stated to not live alone were more 
likely to describe a high consumption of pulses, indicating that the entire 
household acts similarly, consequently, reflecting a larger number of 
“consumers”. Finally, a correlation between diet and pulse consumption 
was found, as participants practicing vegetarian, vegan and flexitarian 
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diets were more likely to show high consumption. Thus, consumers who 
are responding to environmental, health and ethical concerns seem to 
have positive perceptions towards pulses, possibly due to the suitability 
of pulses for meat substitution (Faber et al., 2021). 

4.2. Cross-cultural understanding of attitudes towards pulse consumption 

A factor analysis identified four factors, with similar loading patterns 
across the five researched countries allowing to measure underlying 
quantities and compare the subsets as validated by Petersen, Markussen, 
and Christensen (2021). A study with Canadian consumers found the 
most important drivers of pulse consumption to be taste, followed by 
health and convenience (Ipsos Reid, 2010). Similarly, German partici-
pants reported reasons relating to sensory aspect as being more relevant 
compared to other factors. 

The taste of food in general is frequently cited as the most important 
driver of food choice and behavior (Kourouniotis et al., 2016; Liem & 
Russell, 2019), whereas factors such as freshness, convenience or 
healthfulness were likewise less important (Cardello & Schutz, 2003). 
Nevertheless, this study clearly points out that health-related benefits of 
foods, in this case of pulses, are equally or even more relevant compared 
to taste, not being the ultimate determinant for the utilization in the 
investigated countries. Therefore, most important drivers of consump-
tion for participants from Denmark, Spain and Poland were found to be 
related to health statements about pulses. In parallel, consumers from 
the UK considered convenience as being the most beneficial aspect of 
pulse consumption, which was also observed by Lea, Worsley, and 
Crawford (2005) who found Australian consumers characterizing stor-
age and convenience aspects as the most important ones for legumes as a 
part of plant-based foods. Data about a high sale of canned pulses in the 
UK explains the link to convenience for these consumers (Schneider, 
2002). Statements describing the environmental benefits of pulses were 
found to be a rather less persuading reason for consumption amongst all 
countries of the present study, being in line with the results by Ipsos Reid 
(2010). 

Main barriers for consumption of pulses stated by participants of this 
study were related to a lack of preparation knowledge and time, sensory 
properties, and digestive problems. These problems of bloating and in-
testinal gas, caused by antinutritional factors including phytate, enzyme 
inhibitors, polyphenolics, lectins and saponins in pulses (Patterson, 
Curran, & Der, 2017; Phillips, 1993), found particularly high agreement 
amongst German, Spanish and Polish consumers. The extent of partici-
pants indicating digestive problems caused by pulses and other plant- 
based foods were emphasized before (Klemcke et al., 2013; Lea et al., 
2005). Yet, Klemcke et al. (2013) mentioned that solely 14% of the 
German consumers, indicating digestive problems caused by pulses, 
consider these as a reason against consumption too. Similar results could 
be found in this study, as <19% of participants who were classified as 
non-consumers (NC, see 2.1.3) reported problems with flatulence and 
digestion as the main reason against consumption. However, due to the 
pre-set redirection throughout the questionnaire according to specific 
answers, the NC group was extremely small for the sample of Spain and 
Poland (n = 7 and n = 60, respectively) and very small for Germany, 
Denmark, and the UK (n = 102, n = 250 and n = 175, respectively). 
Nevertheless, the relevance of consumers and non-consumers of this 
study associating pulses with digestive problems remains evident and 
needs to be encountered. 

Besides these observations for German, Spanish and Polish partici-
pants, study participants from Denmark and the UK chose comparably 
higher values on the agreement scale for barriers relating to preparation, 
including time, knowledge, difficulty and appropriateness, and sensory 
properties of pulses. The taste and demanding preparation of pulses or 
legumes as a barrier for consumers has been discussed by various au-
thors (Ipsos Reid, 2010; Klemcke et al., 2013; Lea et al., 2005). Partic-
ularly if purchased in a dry form, pulses require a considerably long 
soaking and cooking time. Hence, these barriers are consistent and still 

existing across developed countries, yet not accurately addressed in 
product development. 

5. Conclusion 

Recent reports emphasize the importance of shifting towards more 
sustainable diets by decreasing the consumption of animal-based prod-
ucts, and instead increasing consumption of nutritious plant-based 
products. While pulses are considered one of the closest plant-based 
alternatives to meat, they have been largely neglected as a human 
food source in most developed countries. This was mostly the case in 
Denmark, where consumers indicated awareness about pulses, though 
reported lower integration of pulses in their diet. Main barriers of con-
sumption in the Danish sample were identified to be related to sensory 
characteristics and lack of knowledge about preparation. Participants 
from Germany mainly stated problems with digestion as a reason for 
their low consumption of pulses, which was similarly found for Polish 
and Spanish participants. Thus, results from this study also introduce the 
assumption that knowledge about pulses is correlated with a higher 
awareness about the feelings of discomfort, e.g. bloating and flatulence, 
caused by antinutrients. After concise analysis, agreement with attitudes 
towards consumption, mainly related to sensory (positively and nega-
tively) and health aspects, were yet found to strongly correlate with 
variety and frequency of consumption. Hence, experience outweighs 
knowledge as the determining factor for fostering pulse consumption. 

In conclusion this study emphasizes the importance of considering 
cross-cultural as well as segmental differences when developing strate-
gies and new food products to promote consumption of pulses in Europe. 
Education about preparation through recipes on food packages or 
inspiration for utilizing pulses including recipes via social media plat-
forms could be a solution to increase consumption. Finally, fermentation 
may present an opportunity for reducing antinutritional properties, 
hence reducing consumers’ constraints with pulses including digestion 
and (in)convenience. 

The present study is limited in terms of collecting a fully represen-
tative sample of the population in the five selected countries. Groups of 
age, gender and locality of residence were sampled according to pre- 
designed quotas. These quotas were not weighted for each country 
conforming to the respective population statistics, which must be 
considered when drawing conclusions for the general population. In 
addition, self-reported measures such as online surveys are a powerful 
research tool, yet not only highly context dependent, but also subjected 
to biasing factors such as social-desirability concerns, i.e., the tendency 
to underreport social undesirable attitudes. In view of future research 
about consumer behavior on pulses, implicit measures should thus be 
considered to examine unconscious thinking. Besides, real-life tasting 
situations would provide important insights about the barriers to 
consume pulses, as the survey indicated a strong correlation between 
exposure and attitudes. To further increase consumption, emphasize 
should also be put on promoting the environmental benefits of pulses 
which seem to be intangible and are not yet a clear driver of 
consumption. 
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International, 60(4), 52–58. 
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