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Abstract 15 

The principal motivations for the worldwide trend towards reducing meat 16 

consumption are health, the environment and animal welfare. The present study 17 

investigated the willingness of omnivores to introduce mixed (beef-vegetable 18 

protein) and 100% vegetable protein products into their diet. The participants 19 

(n=251) were young adult omnivores who consumed meat at least once a 20 

week. The stimuli were images of six different products representing two beef 21 

burgers, two mixed-protein burgers (50% beef and 50% seitan or soy) and two 22 

100% vegetable protein burgers (seitan and soy). The participants were asked 23 

to write down spontaneous associations with each product (Word Association 24 

technique) and score their expected liking and purchase intention for them. In 25 

addition, they completed a questionnaire (36 statements) to evaluate their 26 

attitude towards meat reduction, considering six aspects: diet, habits, ethics, 27 

hedonism, health, and the environment. According to their response to these 28 

statements, they were classified into three attitude groups: anti- (ANTI, n=106), 29 

intermediate- (INTERM, n=89), and pro- (PRO, n=56) meat reduction. All the 30 

participants expected to like the 100% beef burger most, the PRO group 31 

expected to like all six products to a similar degree and the ANTI group 32 

expected to like the mixed product significantly more than the 100% vegetable 33 

product, indicating that the introduction of mixed proteins could be a small first 34 

step towards meat reduction for those most attached to meat. The associations 35 

elicited by the different burgers were mostly the same but were mentioned with 36 

different frequencies, which also depended on the attitude group. These 37 

distinctive association patterns showed clear connections to the motives 38 

underlying each group's attitude towards meat reduction. It may be concluded 39 

that mixed products would be a reliable although timid option for consumers 40 

who are attached to meat to reduce their meat intake, while any of the products 41 

containing vegetable proteins would be an option for consumers who are more 42 

favourable towards meat reduction. 43 

 44 
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1. Introduction 47 

Meat consumption is rooted in the culture of Western countries [1]. However, 48 

high levels of meat consumption, particularly red and processed meat, have 49 

negative impacts on human health and the environment [2]. In the last decade, 50 

a large body of research has aimed to analyse several aspects of this so-called 51 

“meat paradox”. Many of these studies deal with sociological and psychological 52 

aspects of meat consumption. Some examples are studies on drivers for meat 53 

consumption [3] and factors influencing meat consumption and meat 54 

consumption reduction (such as social, temporal, and situational aspects [4] or 55 

gender, race, ethnicity, location of residence and social class [5]). Other studies 56 

have focused on identifying and characterizing consumer segments with varying 57 

degrees of willingness to make changes in their protein consumption in the 58 

short term [6]. Regarding the efficacy of messages in reducing future meat 59 

consumption, the relevance of framing [7] and the emotional vs. informational 60 

appeals [8] have been studied. Other factors that have been investigated 61 

include those involved in encouraging behavioural change, such as attitude, 62 

perceived behavioural control, personal norms and problem-awareness [9], 63 

consumer attitudes and behaviour towards meat consumption in relation to 64 

environmental concerns [10], and the role of the dominant food retail 65 

infrastructure in favouring or not favouring meat alternatives [11]. On analysing 66 

this literature, there is widespread agreement that health, the environment and 67 

concerns about animal welfare are the main motivations for people to reduce 68 

their meat consumption. 69 

In the field of Food Science, a number of studies and patents regarding meat 70 

substitute development are found (not shown), not to mention the plethora of 71 

studies dealing with meat extenders (from both animal and vegetable sources). 72 

Less research has focused on consumer perceptions and attitudes towards the 73 

consumption of real meat products and reducing their intake. Such studies have 74 

principally dealt with preferences and attitudes towards specific meat 75 

substitutes such as micro-algae [12], soy [13], cultured meat or insects [14,15]. 76 

It is not easy to discover from these studies whether the consumers were 77 

confronted with the product itself (real or an image) or just with the abstract idea 78 

of the meat substitute. 79 

Vegetarianism and its relationships with meat consumption have also received 80 

some attention in the literature. According to Rosenfeld [16], definitions of 81 



vegetarianism vary and so do people's motives for following a vegetarian diet. 82 

The most common vegetarian motivations include concerns about animals, 83 

health, the environment and religion [17]. Except for religion, all the other 84 

motives for following a vegetarian diet are the same as people who follow a 85 

conventional omnivorous diet have for reducing their meat consumption. 86 

Increasing numbers of omnivores across a range of nations are reducing their 87 

meat intake, citing these reasons, but omnivores exhibit more positive attitudes 88 

towards meat than do vegetarians [17]. A report from AESAN (The Spanish 89 

Agency for Food Safety and Nutrition) [18] stated that 80% of the protein intake 90 

is from animal sources. No official figures on the number of vegetarians or 91 

vegans in Spain are available. In 2017, some sources identified about 7.2% of 92 

the Spanish population as flexitarian (with a preference for vegetable products) 93 

[19] but only 0.2% as vegan and 1.3% as vegetarian. A 24% growth rate in 94 

flexitarians over the past two years has been reported by the same source [20]. 95 

For this reason, the consumers targeted in the present study were young adult 96 

omnivores. The study hypothesis was that mixed beef and plant protein (seitan 97 

or soy) products instead of 100% plant protein options could be a first step 98 

towards reducing meat consumption in omnivores. 99 

The present study aimed to investigate 1) the free, spontaneous associations 100 

elicited among omnivores when presented with images of 100% beef, 50% 101 

beef/50% plant protein and 100% plant protein burgers, and 2) their expected 102 

liking and purchase intention for these products. When analysing the results, 103 

taking into account that the omnivore participants showed different attitudes 104 

towards meat consumption, they were classified into three groups: PRO, 105 

INTERM and ANTI (pro meat reduction, intermediate and ANTI meat reduction, 106 

respectively).  107 

 108 

2. Materials and methods 109 

2.1. Participants  110 

The participants were recruited in Valencia (Spain) and its surroundings. The 111 

inclusion criteria were omnivore consumers who declared that they consumed 112 

red meat at least once a week and were aged between 18 and 35. People 113 

following any restrictive diet (reduced-calorie or any kind of food or nutrient 114 

avoidance) were excluded. Participation was entirely voluntary. Those that met 115 

the inclusion criteria numbered 251 (51% men). They received a gift for taking 116 



part. The participants completed the questionnaire in the Sensory Room at 117 

IATA using tablets. 118 

 119 

2.2 Samples 120 

Six images of burger packages were used (Figure 1). Two were of commercial 121 

seitan and soy burgers (100% vegetable protein), another two of commercial 122 

beef burgers (100% meat), and the other two images were created ad hoc, 123 

based on commercial packages, to show 50/50% vegetable protein/beef 124 

(seitan/beef and soy/beef) burgers. 125 

 126 

2.3 Evaluation 127 

The participants were not given any information about the purpose of the study. 128 

They were presented with the images (10 x 15 cm) of the six products (one at a 129 

time) coded with 3-digit numbers. The order of presentation was balanced to 130 

avoid an order effect. The consumers completed three tasks and were then 131 

asked how frequently they consumed meat. 132 

 133 

2.3.1 Word Association (WA) task 134 

The participants were given the image in printed form and were asked to write 135 

down the first four words (sensations, thoughts, associations) that came into 136 

their minds when they looked at that image, entering them into the four text 137 

boxes shown on the screen. The WA task was completed for each of the six 138 

images before passing on to the second part of the questionnaire. The words 139 

obtained were first “cleansed” of conjunctions (and, or), articles (the, a). The 140 

remaining relevant words were analysed by three researchers working 141 

separately; these researchers were familiar with the Word Association 142 

technique. The words with similar meanings were grouped together and a 143 

consensus was reached about the words retained. 144 

 145 

2.3.2 Expected liking and purchase intention 146 

In the second part of the questionnaire, the participants were asked to score 147 

their expected liking for each image (How much do you think you would like this 148 

burger?) on a 9-point hedonic scale (from “Dislike extremely” to “Like 149 

extremely”) and their purchase intention (Would you buy this burger?) on a 5-150 

point scale (from “Definitely wouldn’t buy it” to “Definitely would buy it”).  151 



 152 

2.3.3 Questionnaire about attitudes towards reducing meat consumption 153 

A questionnaire was developed to assess the attitude of the participants 154 

towards meat consumption and reducing their meat consumption. This 155 

questionnaire comprised a total of 36 statements. Most of these statements 156 

were adapted from two previous questionnaires: the Meat Attachment 157 

Questionnaire and the Moral Disengagement in Meat Questionnaire ([21], and 158 

[22] respectively), and some new ones were added to cover six aspects (Diet, 159 

Habits, Ethics, Hedonism, Health and Environment) (Table 1). The participants 160 

were asked to indicate their level of agreement or disagreement with each 161 

statement using a 7-point Likert scale (1= Entirely disagree, 2= Mostly disagree, 162 

3= Somewhat disagree, 4= Neither disagree nor agree, 5= Somewhat agree, 6= 163 

Mostly agree, 7= Entirely agree). The order of the statements in the 164 

questionnaires presented to the consumers was varied following a balanced 165 

design. Based on their scoring of these statements, the participants were 166 

divided into PRO- and ANTI-meat reduction and intermediate (INTERM-) 167 

groups. 168 

 169 

2.5 Data analysis 170 

Although the questions about the participants’ attitudes towards meat 171 

consumption and reducing their meat consumption were performed after the 172 

WA and expected liking and purchase intention scoring tasks, they were 173 

analysed first. Before analysing the data from the attitude questionnaire the 174 

numerical scoring scale for reverse questions (Table 1) was reversed in the 175 

opposite direction; so, “Entirely disagree” had score of 7, “Mostly disagree” had 176 

a score of 6, “Somewhat disagree” became 5, “Neither disagree nor agree” still 177 

equalled 4, “Somewhat agree” became 3, “Mostly agree” became 2 and 178 

“Strongly agree” became 1. A mean score for each participant was calculated 179 

from all 36 statements and three groups were formed: PRO (consumers who 180 

were willing to reduce their meat consumption, mean scores between 4.5 and 181 

7), ANTI (consumers who were not willing to reduce their meat consumption, 182 

mean scores between 1 and 3.5), and INTERM (an intermediate attitude 183 

between PRO and ANTI, mean scores between 3.5 and 4.5). 184 

Factor analysis with Varimax rotation was used to analyse the variation in 185 

consumer responses to the 36 statements and to determine the different 186 



dimensions. For each dimension, Cronbach’s alpha was calculated as the 187 

measure of internal consistency of the scale. For each FA dimension, the mean 188 

score of agreement with the statements was calculated to study how it differed 189 

among the attitude groups (PRO, ANTI, and INTERM), using a single ANOVA 190 

and applying a post hoc Tukey test. 191 

A 2-factor (sample and attitude group, and their interaction) ANOVA coupled 192 

with a Tukey post hoc test was applied to the liking expectation scores.  193 

The percentages of participants who would not buy the product (sum of 194 

“definitely would not buy” and “probably would not buy”), would buy the product 195 

(sum of “definitely would buy” and “probably would buy”) and were undecided (“I 196 

could buy it or not”) were calculated from the purchase intention data. 197 

A Multiple Factor Analysis (MFA) was applied to the three matrices (one for 198 

each group) containing the data on frequency of elicitation of each word for 199 

each sample as active variables and the expected liking scores of each group 200 

as supplementary variables.  201 

All the statistical analyses were performed with XLSTAT version 2019.1.3. 202 

 203 

3. Results 204 

3.1 Classification of the participants according to their attitude towards 205 

meat consumption reduction 206 

A factor analysis (FA) was performed on the participants' scores (degree of 207 

agreement) for the 36 statements (Table 1). The results indicated that the 208 

variation in responses to the different statements was represented by seven 209 

dimensions which did not fit the aspects originally proposed exactly. Four 210 

statements were discarded because they were not correlated with any of these 211 

7 dimensions; these statements were “Nowadays there are good alternatives to 212 

meat consumption”, “I will consider changing my habits only if other also change 213 

theirs”, “If I was forced to stop eating meat I would feel sad”, and “Even if I 214 

stopped eating meat it wouldn't solve the environmental problem”. The final 215 

seven dimensions, identified according to the meaning of the statements, were 216 

D1-Diet/habits, D2-Ethics (animal suffering), D3-Hedonics, D4-Health 217 

(excess/damage), D5-Ethics (animal killing), D6-Environment, and D7-Health 218 

(reduction/benefit). 219 



Cronbach’s  values (Table 2) were higher than 0.6 for all these 7 dimensions, 220 

indicating the statements' good reliability for measuring the consumers' attitudes 221 

regarding each specific aspect related to reducing meat consumption. 222 

As explained above, the participants were classified as ANTI, PRO or INTERM 223 

according to their attitude towards meat consumption and its reduction. Fifty-six 224 

participants (22.3%) were classified as being in favour of reducing their meat 225 

consumption (PRO), 106 participants (42.3%) were classified as being against 226 

reducing their meat consumption (ANTI), and 89 participants (35.5%) were 227 

classified as intermediate (INTERM). The effect of attitude group on the 7 228 

dimensions of the FA was analysed by one-way ANOVA of the mean scores 229 

(Figure 2). As expected, the results clearly show that the mean degree of 230 

agreement with the statements corresponding to each of the 7 dimensions 231 

varied significantly between groups. 232 

Significant differences between the mean values corresponding to the 233 

participants in each attitude group (ANTI, PRO and INTERM) were found for all 234 

seven dimensions considered (Figure 2). In general, for the five dimensions 235 

showing reasons for reducing meat consumption (D2, D4, D5, D6 and D7), the 236 

degree of agreement was higher for the PRO group than for the ANTI group. 237 

Excessive meat consumption and the corresponding health concern (D4) was 238 

the most potent reason for willingly reducing meat consumption in all three 239 

groups (mean degree of agreement values from 5.1 to 6.0). Ethics - killing 240 

animals (D5) was the reason with which the PRO group agreed most (6.2) but 241 

the ANTI group showed little or no agreement (3.5). These results indicate that, 242 

in general, all the participants were worried about the health problems caused 243 

by high meat consumption but the animal welfare aspects were only important 244 

for the PRO group. 245 

Regarding the dimensions related to attachment to meat (D1 and D3), Hedonics 246 

(D3) was the main reason for reluctance to reduce meat consumption in the 247 

ANTI and INTERM groups (mean degree of agreement 6.1 and 5.2, 248 

respectively). Dietary habits (D1) was also an important reason for the ANTI 249 

group but not for the INTERM and PRO groups.  250 

 251 

3.2 Expected liking 252 

An ANOVA applied to the expected liking scores of all the participants showed 253 

that the effects of sample (F=42.074, p< 0.0001), attitude group (F=18.383, p< 254 



0.0001) and their interaction (F=10.158, p< 0.0001) were significant, indicating 255 

that the expected liking score strongly depended on the participant's opinions 256 

about reducing meat consumption. 257 

Figure 3 shows the mean expected liking values for each product and their 258 

statistical differences within each attitude group. The individual ANOVAs of the 259 

expected liking scores of each attitude group, conducted to study the effect of 260 

sample, indicated that this effect was significant for all three groups (PRO: 261 

F=2.830, p=0.016; INTERM: F=14.440, p <0,0001; ANTI: F=45.106, p <0,0001). 262 

Interestingly, BEEF-Tray was the sample with significantly the highest expected 263 

liking in all three groups. It is also remarkable that BEEF-Bag presented 264 

significantly less expectation of liking than BEEF-Tray in all three groups. 265 

The different groups mainly varied in their response towards the products with 266 

vegetable proteins.  267 

For the PRO reduction participants, their expected liking for the SEI burger 268 

(100% seitan) did not differ significantly from that of the BEEF-Tray burger 269 

(100% beef) and was significantly higher than for the other beef burger (BEEF-270 

Bag) (Figure 3). The rest of the burgers with vegetable proteins (both SOY and 271 

the two mixed burgers) showed intermediate values of expected liking (without 272 

significant differences between them). The range of mean expected liking 273 

scores of the PRO group was quite narrow, between 5.3 and 6.4. 274 

A different pattern was found for the ANTI group, in which beef burgers could be 275 

expected to be the most liked. A clear gradation of mean liking scores was 276 

found: SEI and SO, 100% vegetable < BEEF-SEI and BEEF-SOY, 50/50% < 277 

BEEF-Bag, 100% beef< BEEF-Tray, 100% beef (Figure 3). The ANTI group 278 

had the greatest range of mean liking scores, with values between 4.3 and 7.5. 279 

Expectations of liking for the mixed burgers were higher than for 100% 280 

vegetable burgers. 281 

Finally, within the INTERM group, the expected liking scores showed no 282 

significant differences between the four burgers containing vegetable protein 283 

(both 100% and mixed), and were lower than those of the PRO group and 284 

higher than those of the ANTI group. The range of mean expected liking scores 285 

for the INTERM group was between 5.5 and 7.3. 286 

 287 

3.3 Purchase intention 288 



Purchase intention is shown as the percentages of participants in each attitude 289 

group that would buy the product (the sum of those that “Definitely would buy it” 290 

and “Would buy it”) in Figure 4. The highest percentage of participants that 291 

declared their intention to buy the product corresponded to the BEEF-Tray 292 

sample within the ANTI meat consumption reduction group, which coherently 293 

showed little interest in purchasing the mixed burgers (samples BEEF-SEI and 294 

BEEF-SOY, at 34% and 29% respectively), and even less interest in purchasing 295 

100% vegetable burgers (samples SEI and SOY, at 19% and 16%, 296 

respectively). 297 

At the other extreme, the PRO meat consumption reduction group showed high 298 

percentages of participants that would buy the 100% vegetable burgers, SEI 299 

and SOY (68 and 53%, respectively). These percentages were higher or similar 300 

to the percentage of participants (52%) that would buy the meat sample with the 301 

highest expected liking (BEEF-Tray). A little less willingness to purchase mixed 302 

burgers BEEF-SEI and BEEF-SOY (43% and 32%, respectively) was found 303 

within the PRO group. 304 

In the INTERM group, most participants (79%) would buy the BEEF-Tray 305 

sample, while the percentage of participants that would buy burgers with 306 

vegetable proteins was much lower (values near 37% for both the 100% 307 

vegetable burgers and the mixed ones). 308 

 309 

3.4 Word Association task 310 

A total of 6024 mentions were collected. After treatment of the terms by three 311 

researchers, the frequency of mention of the terms for each sample within each 312 

of the three attitude groups (PRO, INTERM, and ANTI) was obtained. The 29 313 

most-mentioned terms (at least 5% of the total mentions within the same 314 

attitude group) were included in the MFA. The most-mentioned terms were 315 

given by the participants in all three groups (marked with three asterisks in 316 

Table 3), while only a few were mentioned by only two groups (two asterisks) or 317 

one group (one asterisk). 318 

The two first factors of the MFA plot (Figure 5) explained 77.22% of the 319 

variability (first factor 61.37%, second factor 15.85%). The expected liking 320 

values of each group were projected onto the plot to show their relation to the 321 

burger descriptions. 322 



The first factor clearly separated the 100% BEEF samples (both placed in 323 

positive values of the first factor) from those containing vegetable proteins 324 

(negative values). The beef burgers were associated with Yummy, Animal, 325 

Meat, Juicy, Fat, Burgers, Burger chain. 326 

The second factor clearly separated BEEF-Tray (positive values of Factor 2), 327 

associated with Natural, Good quality, Traditional and Protein, from BEEF-Bag 328 

(negative values), related to Processed, Unhealthy and Heavy. The expected 329 

liking vectors for both the INTERM and ANTI groups appeared in the positive 330 

values of the first factor between the two 100% BEEF burgers, but nearer to 331 

BEEF-Tray and opposite the samples containing vegetable protein (Figure 5). 332 

In the negative values of the first factor, the second factor slightly separated the 333 

100% vegetable protein samples SEI and SOY (both placed in the positive 334 

values) from the 50% vegetable protein burgers BEEF-SEI and BEEF-SOY 335 

(negative values) although this separation was not as marked as that of the 336 

100% beef samples. The four burgers containing vegetable proteins were 337 

associated with Healthy, Vegetable, Vegetarian, Green, and Nutritious, but also 338 

with Curiosity, Different, Novelty, Tasteless and Disgusting. SEI and SOY in 339 

particular were nearer to Ecological and Expensive than the mixed burgers. The 340 

expected liking vector for the PRO participants appeared in the positive values 341 

of Factor 2 and slightly above the negative values of Factor 1 of the plot 342 

(Figure 5), between BEEF-Tray and the burgers with vegetable proteins and 343 

opposite the BEEF-bag burger. 344 

 345 

4. Discussion 346 

In the present study, images of burger packs were presented, although the 347 

branding, images on the picture or marketing slogans could be expected to 348 

exert some kind of modulation in the participants’ responses. Real products 349 

offer a realistic picture that contain all the congruent cues, instead of 350 

incongruent or evidently false images of burger packs with no brand, no images, 351 

no slogans, no nutritional info, etc., which could also modulate the responses. 352 

Visual stimuli for assessing consumers’ expected liking and purchase intention 353 

for food products have been used in a number of previous studies. Some 354 

examples are photographs of dishes prepared with spirulina [23], photographs 355 

of commercial Maroilles cheese packs [24] or photographs of commercial 356 

hazelnut spread packs [25].  357 



 358 

4.1 Reasons for being PRO or ANTI reduction in meat consumption 359 

Individual attitudes towards reducing meat consumption can be described 360 

through five favourable dimensions and two unfavourable dimensions. The 361 

three principal arguments that guided the PRO group participants were related 362 

to health, animal welfare and the environment. Among these, the Ethics (animal 363 

killing) and Health (excess/damage) dimensions stood out because of their 364 

higher degree of agreement in the PRO group (Figure 2). They were found to 365 

be the strongest motivations for a personal willingness to reduce meat 366 

consumption. These results are in accordance with previous reports of 367 

consumer awareness of the negative impacts of meat consumption on animal 368 

welfare, the environment and health [4]. Regarding the Ethics issues (both 369 

animal killing and animal suffering), it is evident (and logical) that nobody is 370 

comfortable with the idea of inflicting violence on animals. However, a large 371 

body of research has stated that when confronted with this idea, people who are 372 

reluctant to reduce their meat consumption use several moral disengagement 373 

mechanisms [22] to maintain such harmful but cherished practices. 374 

Regarding the Health issues (both excess/damage and reduction/benefit), it 375 

seems evident that the participants are aware of the long-standing association 376 

between mortality caused by heart failures and animal-based diets [18]. Along 377 

the same lines, Graça, Calheiros, and Oliveira [21] found that a higher risk of 378 

suffering ischemic heart disease persists in individuals with conventional 379 

western diets even when controlled for factors such as social class, smoking or 380 

body mass. 381 

Finally, Hedonics was the main reason for not giving up eating meat, followed 382 

by Dietary habits (Figure 2). These results are in line with the Meat Attachment 383 

construct, which can be broadly defined as the positive bond with meat 384 

consumption shown by some people. According to Graça, Calheiros, and 385 

Oliveira [22], this concept comprises four principal dimensions: meat as a 386 

source of pleasure (hedonism), affinity towards meat consumption, feelings of 387 

dependence on meat consumption, and feelings of entitlement towards meat 388 

consumption.  389 

 390 

4.2 Linking expected liking and purchase intention to consumers’ 391 

spontaneous perceptions 392 



 393 

4.2.1 Meat-only burgers 394 

The BEEF-Tray sample obtained the highest expected liking scores in all three 395 

attitude groups, which is, up to a point, a logical result in an omnivore 396 

population. Also, a high general percentage of participants in all three attitude 397 

groups was willing to purchase this burger. BEEF-Bag showed less expectation 398 

of liking than BEEF-Tray in all three groups. The difference in expected liking 399 

between these two samples should be analysed in relation to the images of the 400 

samples (Figure 1) shown to the participants. “Beef burger” can be read in both 401 

images, but the BEEF-Tray image shows a tray where the burgers can be seen 402 

through a transparent film, whereas the BEEF-Bag image shows a bag that is 403 

not transparent, so the burgers cannot be seen. A tray covered with transparent 404 

film is the most common way to present burgers in Spanish supermarkets, so 405 

the differences in expected liking were probably due to the confidence inspired 406 

by seeing the “real thing” and a familiar image. According to Simmonds, Woods, 407 

and Spence [26], a product that can showcase itself as being fresh or of good 408 

quality would be likely to perform better in the marketplace within transparent 409 

packaging. 410 

 411 

4.2.2 Mixed and 100% vegetable protein burgers 412 

Among the PRO participants, the range of expected liking scores for the 413 

products containing vegetable protein was narrow. It was also similar to those 414 

for meat burgers (Figure 3). This result could mean that the products with 415 

vegetable proteins elicited positive expectations (similar to those for 100% meat 416 

burgers) in the PRO participants’ minds. In addition, more than 50% of PRO 417 

participants would buy 100% vegetable burgers, while a distinctly lower number 418 

of participants would buy mixed burgers (Figure 4). These results can be 419 

explained because although PRO participants expected to like the four products 420 

as much as the 100% beef burger they were more willing to buy the 100% 421 

vegetable products than the mixed ones, reaffirming their commitment to 422 

reducing their meat intake. 423 

For the INTERM group, the expected liking scores for the 100% vegetable and 424 

mixed burgers were similar to those of the PRO group but significantly lower 425 

than for the BEEF-Tray burger, indicating a firm preference for burgers 426 

containing only meat rather than for those with vegetable proteins. In the same 427 



way, no gradation in purchase intention between 100% vegetable and mixed 428 

burgers was observed within this group (around 37% of participants would buy 429 

any of them), but it was also much lower than the purchase intention for BEEF-430 

Tray (79%) (Figure 4). Combining the expected liking and purchase intention 431 

results of the INTERM group, it could be inferred that these participants have a 432 

more tepid commitment to meat reduction than the PRO consumers, finding no 433 

difference between any of the proportions of vegetable protein in the burgers. 434 

In the ANTI group, a significant increase in expected liking was found from SEI 435 

and SOY to mixed burgers (Figure 3) and the expected liking score range was 436 

wider, indicating a firm attachment to the preference for meat burgers. In the 437 

same way, a gradation in purchase intention was also found within the ANTI 438 

group (Figure 4), where only around 20% of participants would buy 100% 439 

vegetable protein burgers, 32% would buy mixed burgers and more than 50% 440 

would buy a 100% beef burger (more than 90% for BEEF-Tray). For the ANTI 441 

group, the expectations of liking and purchase intention were both higher for the 442 

mixed burgers, indicating that these samples were considered a better option 443 

than 100% vegetable ones, although these participants clearly preferred the 444 

100% beef burgers. 445 

According to van der Weele, Feindt, van der Goot, van Mierlo, and van Boekel 446 

[27], some meat alternatives are often found only outside the traditional food 447 

sector, so these products seem strange and are perceived as novel. These 448 

results are in line with previous research suggesting that individuals tend to 449 

maintain coherence between beliefs, past food choices and future intentions 450 

[28]. 451 

To summarize, within the ANTI group the preference for mixed options over 452 

100% vegetable ones would indicate that mixed burgers could be an option as a 453 

first (although small) step towards reducing meat consumption. In the PRO and 454 

INTERM groups, higher values of expected liking for 100% vegetable and 455 

mixed options were obtained than in the ANTI group, but no clear preferences 456 

were detected. This result could be interpreted as meaning that for these 457 

participants who are already somewhat favourable towards reducing animal 458 

protein, both options would be equally valid, although the PRO group showed 459 

the highest purchase intention for the 100% vegetable burgers. 460 

 461 

4.3 Linking spontaneous response to the burgers and expected liking 462 



It is worth noting that most of the terms in the Word Association task were 463 

mentioned by participants from all three attitude groups, although their 464 

frequency of mention was (logically) different for the different burgers (Table 3). 465 

The MFA plot (Figure 5) shows these differences and also takes into account 466 

the membership of each attitude group (shown in different colours), and relates 467 

the associations to the expected liking of each attitude group (as vectors of 468 

different colours in Figure 5). 469 

 470 

4.3.1 Only meat burgers 471 

The 100% beef burgers were associated with Yummy, Meat, Good and Fat, 472 

mentioned by the three groups (Figure 5), indicating that all the participants had 473 

positive hedonic expectations although they thought that meat burgers are fatty. 474 

Terms such as Animal and Natural (mentioned also by the three groups) and 475 

Good Quality, Traditional, and Burger chain were closer to BEEF-Tray, whereas 476 

BEEF-Bag was associated with Processed (mentioned by all three groups) 477 

Unhealthy and Heavy. The differences between the two all-meat burgers could 478 

also be attributed, as mentioned above, to the possibility of seeing the colour 479 

and appearance of the burgers in the BEEF-Tray sample image. This, in turn, 480 

could be the source of this sample's higher expected liking (and purchase 481 

intention) compared to BEEF-Bag, in which the burgers were not visible, giving 482 

rise to negative associations. In fact, the ANTI and INTERM groups' expected 483 

liking values, projected onto the plot, were both close to BEEF-Tray. This 484 

proximity of the ANTI and INTERM expected liking vectors reflects their similar 485 

preference patterns, as also shown by Figure 3. In spite of their similar hedonic 486 

expectations, the purchase intention of the PRO consumers was higher for the 487 

100% vegetable burgers than for the mixed ones. 488 

On the other hand, the visibility of the meat would also elicit the association with 489 

Animal suffering, which was located close to BEEF-Tray and was mentioned 490 

only by participants in the PRO group.  491 

 492 

4.3.2 Vegetable protein-containing burgers 493 

The mixed and 100% vegetable protein burgers, placed very close to each 494 

other in the MFA plot, were associated with Vegetable, Vegetarian, Healthy by 495 

the participants in all three attitude groups and with Nutritious (Figure 5), which 496 

would seem to show a general agreement relating vegetable protein to health 497 



and good nutritional value. However, for the participants classified as ANTI and 498 

INTERM these burgers elicited terms such as Tasteless and Disgusting. 499 

McBey, Watts and Johnstone [2] found that people who consumed or had tried 500 

meat alternatives before described them as tasty and palatable, whereas those 501 

who had not done so viewed them as bland in texture and taste and 502 

unpalatable. 503 

Interestingly, terms like Curiosity, Different (mentioned by the three groups), 504 

and Novelty were also associated with the samples containing vegetable 505 

protein, which would indicate some degree of unfamiliarity or little knowledge 506 

about them, but at the same time a certain degree of interest in trying them. 507 

SEI and SOY, the 100% vegetable protein samples, were placed slightly 508 

towards the positive values of Factor 2 of the plot (Figure 5). They were 509 

particularly near to Ecological and Expensive, mentioned by the three groups of 510 

consumers, who seemed to identify the positive ecological impact of 100% 511 

plant-protein based alternatives, as recognized by the FAO [29]. This term could 512 

be considered to have been suggested by the Spanish term for organic farming 513 

(“Agricultura ecológica”) on the SEI sample (Figure 1). Regarding the 514 

association with Expensive, Apostolidis and McLeay [30] also found that, 515 

among other reasons, a low level of acceptance of meat substitutes has been 516 

associated with higher prices in comparison to meat. 517 

The expected liking vector for the PRO attitude group was located between the 518 

options with vegetable proteins and BEEF-Tray (the most highly-valued 519 

sample). This result would indicate that the PRO participants would be 520 

favourable towards considering the vegetable alternatives good, with similar 521 

liking expectations to those for the 100%-meat sample BEEF-Tray (which is not 522 

surprising as they are meat eaters). Among the PRO consumers, the fact that 523 

their purchase intention for the 100% vegetable protein burgers was higher than 524 

for the BEEF-Tray burger indicates that these would be good alternatives for 525 

consumers who are concerned not only with their health but also with animal 526 

welfare and environmental sustainability. 527 

Previous studies have indicated that the taste and texture of meat are highly 528 

valued by meat consumers, and it has been stated that in general, non-529 

vegetarian consumers consider the overall sensory quality of meat substitutes 530 

to be lower than that of meat [31].  531 



It has been reported that not only the meat substitute itself but also its context 532 

(alone or part of a meal) is important for evaluating the expected liking for meat 533 

substitutes [1]. This could be especially important for the ANTI group, which is 534 

reluctant to reduce meat consumption because it provides pleasure and is part 535 

of their diet and habits. The common consumption context of a burger is on a 536 

plate or in a bun. In both cases, the burger with partial or total meat 537 

replacement is not masked, so it needs to have a similar taste and texture to a 538 

beef burger. It would seem that the ANTI group were not confident of this 539 

similarity in the mixed or 100% vegetable protein burgers.  540 

In line with the expected liking results, a clearly graded tendency towards “the 541 

more vegetable protein the less intention to purchase” was found in the ANTI 542 

group. For these participants, the mixed meat-vegetable protein burger concept 543 

is a better alternative than the 100% vegetable burger, but the expectation of 544 

liking is low compared to 100% meat products. In a recent study [32], hybrid 545 

products (burgers and sausages) were developed and were evaluated under 546 

blind conditions by meat-eating consumers. Some of the prototypes (mixed 547 

meat and vegetable proteins) reached high expected liking scores that did not 548 

significantly differ from the 100% meat products, indicating that mixed products 549 

with similar sensory appeal to 100% meat products can be developed. 550 

According to these latter results, consumers need to be made aware (through 551 

tasting) of the potential similarity of mixed products to 100% meat. In this way, 552 

mixed options could be a valid step in the replacement of animal protein for 553 

participants who are more attached to meat but may be especially interested in 554 

meat reduction, mainly for health reasons. 555 

 556 

5. Conclusions  557 

Regarding the motives for meat reduction in young adult omnivores, the results 558 

of the present study are in line with others previously reported, showing that the 559 

motives of people who are favourable towards reducing their meat consumption 560 

(22.3% of these participants) are based on ethics and health issues, while 561 

people who are very attached to meat consumption (42%) allude to enjoyment 562 

and dietary habits. 563 

Regarding burgers with partial and total replacement of meat with vegetable 564 

protein, on the one hand the PRO participants were willing to purchase and 565 

expected to like them at the same level as 100% beef burgers. On the other 566 



hand, although the ANTI participants obviously expected to like the burgers with 567 

the greatest percentage of beef more, the mixed burgers obtained higher 568 

expected liking and purchase intention levels than the 100% vegetable 569 

versions, indicating that the mixed products could be an interesting option for 570 

consumers who are more strongly attached to meat to begin to reduce their 571 

consumption. Since attachment to meat is the most common position among 572 

the young adult omnivore participants, the present results could pave the way 573 

for the industry to develop mixed products to attract this consumer niche. At the 574 

other extreme, the PRO participants, those who already had a positive attitude 575 

towards reducing their meat intake, preferred the vegetable, mixed or beef-only 576 

options almost equally, although the vegetable-only options showed a higher 577 

purchase intention than the beef-only burgers. 578 
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Figure captions 697 

Figure 1. Sample codes, protein sources and images of the six burger pack 698 

samples used in the study. 699 

 700 

Figure 2. Mean degree of agreement with the seven dimensions of the factor 701 

analysis for the PRO, INTERM (intermediate) and ANTI meat-reduction attitude 702 

groups. Lower mean scores mean less agreement. (Above): dimensions related 703 

to reasons for meat reduction; (Below): dimensions related to reasons for not 704 

reducing meat consumption. Different letters within the same dimension indicate 705 

significant differences between attitude groups according to Tukey's test 706 

(α=0.05).  707 

 708 

Figure 3. Mean expected liking scores for each sample in the PRO, INTERM 709 

(intermediate) and ANTI meat-reduction attitude groups. Different letters within 710 

the same attitude group indicate significant differences between samples 711 

according to Tukey's test (α=0.05). 712 

 713 

Figure 4. Proportion (percentage) of PRO, INTERM (intermediate) and ANTI 714 

meat-reduction attitude group participants that would buy each sample. 715 

Samples: SEI (100% seitan burger), SOY (100% soy protein burger), BEEF-SEI 716 

(50% beef/ 50% seitan burger), BEEF-SOY (50% beef/ 50% soy protein 717 

burger), BEEF-Tray and BEEF-Bag (100% beef burgers). 718 

 719 

Figure 5. MFA two-dimensional plots showing (above): the terms generated in 720 

the word association task and the projection of mean expected liking scores for 721 

the three meat reduction attitude groups: ANTI (red), INTERM (green) and PRO 722 

(blue); (below): samples: SEI (100% seitan burger), SOY (100% soy protein 723 

burger), BEEF-SEI (50% beef/ 50% seitan burger), BEEF-SOY (50% beef/ 50% 724 

soy protein burger), BEEF-Tray and BEEF-Bag (100% beef burgers). 725 

  726 



Table 1. Aspects and statements used for measuring attitudes towards reducing meat 727 

consumption 728 

 729 
Aspects Code Item 

Diet Diet-1 If I couldn’t eat meat I would feel weak (R) 

Diet-2 All things considered, meat is necessary in the human diet (R) 

Diet-3 Eating meat is important for a complete diet (R). 

Diet-4 I need to eat meat to have enough energy (R) 

Diet-5 Eating meat is part of a balanced lifestyle (R). 

Diet-6 Meat is irreplaceable in my diet (R) 

Diet-7 It is possible to have an adequate diet without eating meat  

Habits Habit-1 I would feel fine with a meatless diet  

Habit-2 I don’t picture myself without eating meat regularly (R) 

Habit-3 It is easy to have a meat-free diet  

Habit-4 Nowadays there are good alternatives to meat consumption 

Habit-5 I will consider changing my habits only if other also change theirs (R) 

Ethics Eth-1 When I think about eating meat I feel guilty  

Eth-2 I feel bad when I think about eating meat because of the animal suffering  

Eth-3 Eating meat reminds me of the death and suffering of the animals  

Eth-4 If I saw an animal being killed, I would have no problems eating it (R) 

Eth-5 If I had to kill the animals myself, I would probably stop eating meat  

Eth-6 It would be difficult for me to watch an animal being killed for food purposes  

Hedonism Hed-1 I love eating meat very much (R) 

Hed-2 I love meals with meat (R) 

Hed-3 I am a big fan of meat (R) 

Hed-4 Eating meat is one of the good pleasures in life (R) 

Hed-5 Nothing can compare with a good steak (R) 

Hed-6 Meat disgusts me  

Hed-7 I do not like the taste of meat  

Hed-8 If I was forced to stop eating meat I would feel sad (R) 

Health Health-1 A diet with lots of meat can be harmful to health  

Health-2 Eating meat in excess has a negative impact on health  

Health-3 Eating meat frequently is not bad for your health (R) 

Health-4 If I ate less meat, my health would improve  

Health-5 Eating less meat is good for my health  

Environment Env-1 Eating meat has a negative impact on the environment  

Env-2 To eat meat is disrespectful towards life and the environment  

Env-3 By eating meat, I’m also responsible for the problems associated with its production  

Env-4 By eating meat I support an industry which is responsible for environmental damage  

Env-5 Even if I stopped eating meat it wouldn't solve the environmental problem (R) 

(R) Reverse-scored statements 730 

 731 
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Table 2. Cronbach’s  for the seven factor-analysis dimensions and correlation 733 

between these dimensions and each statement of the questionnaire 734 
 735 

FA dimension 

(Cronbach’s ) 

Items of each 
FA dimension 

FA dimension 

D1 D2 D3 D4 D5 D6 D7 

D1 
Diet/habits 
(α =0.918) 

Diet 1 0.84 0.15 0.16 0.18 0.01 -0.06 -0.09 

Diet 2 0.80 0.09 0.16 -0.05 0.12 0.18 0.13 

Diet 3 0.79 0.05 0.20 -0.08 0.14 0.19 0.17 

Diet 4 0.78 0.11 0.20 0.17 0.02 -0.05 -0.06 

Diet 5 0.76 -0.02 0.22 -0.13 0.15 0.18 0.24 

Diet 6 0.63 0.21 0.38 0.17 0.19 0.02 0.03 

Hab 1 0.60 0.29 0.30 0.10 0.16 0.15 0.17 

Diet 7 0.58 0.09 -0.01 0.08 0.03 0.13 0.14 

Hab 2 0.53 0.27 0.41 0.12 0.04 0.04 -0.02 

Hab 3 0.37 0.02 0.28 0.03 -0.13 -0.01 0.09 

D2 
Ethics (animal 
suffering) 
(α =0.852) 

Eth 1 0.14 0.65 0.23 0.04 0.24 0.20 0.10 

Eth 2 0.29 0.65 0.18 0.08 0.39 0.13 0.17 

Eth 3 0.33 0.58 0.30 0.00 0.29 0.19 0.05 

D3 
Hedonics 
(α =0.893) 

Hed 1 0.19 0.10 0.85 0.07 0.12 0.07 0.00 

Hed 2 0.26 0.03 0.81 0.00 0.14 0.07 0.06 

Hed 3 0.34 0.11 0.73 0.03 0.19 -0.06 0.00 

Hed 4 0.27 0.06 0.61 0.12 0.14 0.05 0.07 

Hed 5 0.34 0.23 0.58 0.04 0.23 0.09 -0.04 

Hed 6 0.16 0.36 0.57 -0.12 0.04 0.26 0.07 

Hed 7 0.00 0.30 0.56 0.00 0.05 0.05 -0.03 

D4 
Health (excess/ 
damage) 
(α =0.626) 

Health 1 0.09 0.01 0.04 0.72 0.12 0.06 0.20 

Health 2 0.08 0.09 0.06 0.62 0.13 0.08 0.06 

Health 3 0.21 -0.05 0.16 0.31 0.09 0.07 0.16 

D5 
Ethics (animal 
killing) 
(α =0.820) 

Eth 4 0.12 0.18 0.21 0.04 0.73 0.10 0.01 

Eth 5 0.21 0.17 0.23 0.11 0.72 0.10 0.06 

Eth 6 0.05 0.30 0.19 0.14 0.60 0.13 -0.01 

D6 
Environment 
(α =0.755) 

Env 1 0.36 0.20 0.14 0.15 0.29 0.53 0.17 
Env 2 0.33 0.17 0.26 0.01 0.23 0.45 0.18 
Env 3 0.10 0.23 0.14 0.15 0.13 0.53 -0.07 
Env 4 0.14 0.21 0.02 0.02 0.12 0.62 -0.07 

D7 
Health (reduction/ 
benefit) 
(α =0.701) 

Heath 4 0.22 0.16 0.00 0.23 0.08 0.01 0.65 
Health 5 0.24 0.18 0.07 0.27 0.00 0.01 0.53 
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Table 3. List of terms and frequency of mention for each sample from the Word 738 

Association task. Only frequently-mentioned terms (>5% within each attitude group) 739 

are listed. 740 

 741 

Term 
Sample 

Total SEI SOY BEEF-
SEI 

BEEF-
SOY 

BEEF-
Tray 

BEEF-
Bag 

Healthy*** 136 180 102 126 14 13 571 

Yummy*** 29 41 56 45 111 100 382 

Vegetable*** 92 103 47 60 2 24 328 

Vegetarian*** 114 116 30 33 0 0 293 

Ecological*** 154 27 77 29 2 1 290 

Processed*** 28 43 28 44 36 104 283 

Good*** 29 26 40 32 51 50 228 

Meat*** 7 6 33 27 65 46 184 

Animal*** 2 1 25 13 99 40 180 

Different*** 21 24 59 45 0 12 161 

Burger** 13 16 18 18 34 22 121 

Fat*** 0 4 11 5 32 55 107 

Curiosity*** 21 21 28 22 1 8 101 

Expensive*** 23 14 23 19 17 3 99 

Natural*** 13 17 8 7 36 9 90 

Good quality** 4 2 3 4 69 6 88 

Tasteless** 18 27 17 18 1 2 83 

Nutritious** 11 27 19 17 2 5 81 

Unhealthy** 4 5 6 4 12 45 76 

Protein** 17 1 7 28 13 4 70 

Green* 25 23 7 9 0 3 67 

Good 
appearance* 

7 7 10 8 8 26 66 

Traditional* 2 5 5 5 35 14 66 

Heavy* 2 2 5 3 19 30 61 

Novelty* 8 9 19 18 0 4 58 

Juicy* 2 3 6 8 16 13 48 

Disgusting* 14 10 6 9 2 5 46 

Animal suffering* 0 1 3 1 24 6 35 

Burger chain* 0 3 1 3 9 15 31 

TOTAL 4294 

*** Term mentioned in all three attitude groups 742 
** Term mentioned in two attitude groups 743 
* Term mentioned in only one attitude group 744 
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