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Abstract

Due to its reliance on meat, the companion animals’ food industry significantly con-
tributes to environmental problems. Despite these environmental implications, lit-
tle is known about the relative importance that caregivers attach to environmental 
concerns in their evaluation of companion animals’ food products. Study 1 (N = 317) 
showed that perceived nutritional value predicted whether caregivers were interested 
in plant-based dog food products, while pro-environmental identification did not 
impact the findings. In Studies 2 (N = 460) and 3 (N = 194), the promoted benefits of a 
fictitious dog food product were manipulated. Findings revealed that perceived health 
benefits rather than perceived environmental benefits were the main determinant of 
product interest. Together, these findings suggest that environmental concerns play 
a limited role in people’s views of companion animals’ food products. It is therefore 
important to address concerns about the health impacts of companion animals’ food 
products with plant-based content.

Keywords

Meat consumption – environmental concern – companion animals – pet food industry

People are increasingly aware of the urgency of climate change (Moser, 2016), 
and interest in adapting consumption patterns to reduce one’s carbon foot-
print is rising (Schanes et al., 2016). Nevertheless, environmentally conscious 
consumers often continue to indirectly contribute to environmental issues 
through their companion animals. Approximately 88 million households have 
a companion animal in Europe alone (FEDIAF, 2020). Consequently, the com-
panion animals’ food industry is thriving, which – due to its reliance on the 
livestock sector – has serious negative environmental implications (De Silva & 
Turchini, 2008). For example, Alexander et al. (2020) revealed that the annual 
production of global dry food accounts for greenhouse gas emissions com-
parable to the 60th highest-emitting country. It can therefore be questioned 
whether the current approach to companion animals’ diets is sustainable in 
the long term (Deng & Swanson, 2015; Swanson et al., 2013).

To address the industry’s environmental implications, a niche market is 
developing in which plant-based alternatives are offered (Zafalon et al., 2020). 
Yet, though research has shown that people care about the wellness benefits 
that companion animals’ food presents (Deng & Swanson, 2015; Dodd et al., 
2019), few studies have examined whether sustainability concerns also play a 

Downloaded from Brill.com 02/14/2024 12:12:37PM
via Open Access. This is an open access article distributed under the terms

of the CC BY 4.0 license.
https://creativecommons.org/licenses/by/4.0/

https://creativecommons.org/licenses/by/4.0/


3Carbon Paw Prints

society & animals  (2024) 1–22 | 10.1163/15685306-bja10184

role in consumers’ decisions (Conway & Saker, 2018). Moreover, most studies 
tended to focus on the impacts of individual motivations and communication 
strategies to reduce one’s personal meat intake (De Vaan et al., 2019; Sparks 
et al., 1997). In the current research, we examine the relative impact of environ-
mental concerns in comparison to considerations about a companion animal’s 
health in the evaluation of food products. As such, this research can provide 
insights on which concerns need to be prioritized in the production of and 
communication about companion animals’ food products in order to explore 
the options to mitigate the industry’s negative environmental impacts.

 Motives Related to Meat Consumption

Human-induced climate change is causing more frequent and intense extreme 
weather events, to which people and ecosystems are increasingly less capa-
ble to adapt (IPCC, 2022). Greenhouse gas emissions need to be reduced rap-
idly to limit a global temperature rise to 1.5°C above pre-industrial levels, as 
the changes to the climate will likely become irreversible if this boundary 
is exceeded. In 2019, the United Nations called for a change in human diets 
through a reduction in meat consumption (Schiermeier, 2019). Significant 
changes in land management and agriculture are required to mitigate climate 
change effects (IPCC, 2019). These changes can be established by using plant 
protein to replace animal protein, as fewer limited resources are needed to pro-
duce plant protein. Red meat has the strongest negative environmental impact. 
For example, beef protein requires at least 10 times more water, pesticide, and 
land than the same amount of protein from kidney beans, and produces 5–6 
times more waste than chicken protein (Sabaté et al., 2015).

The most common motivations to follow a vegetarian diet are health-related 
(e.g., avoiding illness and promoting fitness), environmental concern (e.g., 
concerns about climate change and scarcity of resources) and concern for 
animals (e.g., concerns about animal welfare and animal rights; Janssen et al., 
2016). Environmental and animal concern are sometimes considered as part 
of ethical motivation, as these motivations relate more to individual moral 
values and consequently lead to stronger diet convictions than self-oriented 
health-related motives (Rosenfeld, 2018). Yet despite the urgency of climate 
change (IPCC, 2022), perceived health benefits – rather than environmental 
concern  – are often offered as the primary reason to adapt one’s diet when 
examining self-expressed motives (Cheah et al., 2020; De Boer et al., 2017; Neff 
et al., 2018). For example, Cheah et al. (2020) observed that the intention to 
avoid meat was driven by perceptions of positive health outcomes – such as 
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being better able to regulate one’s weight and lowering the risk of diseases – 
while the impact of environmental concern was limited.

Expected health benefits can diverge based on people’s current diets and 
the type of meat that is targeted. Research by De Boer et al. (2017) showed 
that among people who ate a low or moderate amount of meat, red meat 
tended to be avoided for health reasons. Similarly, Neff et al. (2018) found that 
a reduction in the consumption of red and processed meat was most com-
mon. Although environmental concern positively impacted this reduction, the 
decision to avoid these types of meat was mostly driven by perceived health 
benefits and costs. Among people who did not lower their meat intake, meat 
was considered as a healthy option. Overall, these studies suggest that though 
people might sympathize with the environmental cause, it appears to func-
tion as a less influential motive to reshape one’s diet than perceived health 
outcomes of meat consumption.

 The Connection Between Humans and Companion Animals

Studies show that environmental concern can promote a higher interest 
in purchasing sustainable products (Arısal & Atalar, 2016; Cerri et al., 2018; 
Jeseviciute-Ufartiene, 2019). Yet health considerations tend to be more impor-
tant than environmental concern in meat consumption (Cheah et al., 2020; De 
Boer et al., 2017; Neff et al., 2018) despite the associated detrimental environ-
mental impact (IPCC, 2022). The question thus arises: Which considerations 
determine caregivers’ decisions regarding the purchasing of plant-based food 
products for their companion animals? We argue that health concerns will 
function as a stronger determinant of such decisions than environmental 
concerns due to the bond that caregivers experience with their companion 
animals. Companion animals are often perceived as part of the family and 
tend to be treated as humanlike companions due to the social connection they 
provide (Sevillano & Fiske, 2016). For example, interacting with a companion 
animal has been associated with feelings of relaxation, lower stress, depres-
sion, and anxiety, improved cardiovascular reactivity, and more physical activ-
ity (Allen et al., 2002; Aydin et al., 2012; Schreiner, 2016; Young et al., 2020). 
Moreover, companion animals can offer an independent source of social sup-
port that complements the social support received from humans (McConnell 
et al., 2011).

In line with human food trends, there is an increased attention for how 
food impacts companion animals’ health (Deng & Swanson, 2015). However, 
while consumers increasingly associate a reduced intake of (some types of) 
meat with health benefits in human food (Cheah et al., 2020; De Boer et al., 
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2017; Neff et al., 2018), a reverse trend can be observed for companion animals. 
Consumers perceive plant-based protein sources as less suitable for compan-
ion animals than animal-based protein, and they are concerned about the 
extent to which plant-based food provides adequate nutritional value (Acuff 
et al., 2021; Dodd et al., 2019). Some studies have indeed indicated that com-
panion animals’ foods that consist entirely of plant-based ingredients often do 
not reach the recommended levels of nutrients (Kanakubo et al., 2015; Zafalon 
et al., 2020). However, in contrast to cats, dogs are well-equipped to process a 
diet that, in part, relies on plant-based protein due to their omnivorous nature 
if a proper balance of nutrients is established (Acuff et al., 2021; Buff et al., 2014; 
Dodd et al., 2019).

Therefore, there is a demand for low-carbohydrate food products which 
have a high quality (e.g., best cuts of meat) and quantity of animal-based pro-
tein (Okin, 2017). In addition, raw diets – which are based on muscle and organ 
meats, bones, fruits, and vegetables, and have a relatively high meat content – 
are gaining popularity among some caregivers (Winter, 2019). Research has 
indicated that companion animals’ food products often contain protein levels 
that exceed their nutritional requirements (Deng & Swanson, 2015). In con-
trast to protein deficiencies, most companion animals can adapt to an excess 
in protein levels (Kanakubo et al., 2015; Zafalon et al., 2020). However, the 
health benefits that diets with excessive protein offer are debatable, yet the 
carbon paw print is enhanced by opting for this type of diet (Acuff et al., 2021; 
Deng & Swanson, 2015).

Thus, although both health and environmental benefits can promote con-
sumers’ interest in adapting human diets, people seem to attribute negative 
health impacts to the use of plant-based companion animals’ food (Acuff et al., 
2021; Dodd et al., 2019). As such, the reduced greenhouse gas emissions associ-
ated with companion animals’ diets that rely on plant-based protein are likely 
to be negated by the lack of confidence that caregivers have in their nutritional 
value. In consideration of the close bond that many people form with their 
companion animals, we would expect that health considerations will out-
weigh negative environmental impacts in caregivers’ interest in companion 
animals’ food products. Moreover, we predict that products will be more posi-
tively evaluated when health benefits rather than environmental benefits are 
emphasized.

 Overview of the Current Research

Three studies were conducted to examine our central hypothesis, in which we 
focused on fully plant-based products (Studies 1 and 3), or a product based 
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on animal-protein (Study 2). Given that more diversity in dietary choices is 
possible for dogs than for cats, which thereby provides more opportunities 
to explore the inclusion of environmentally friendly food choices, all studies 
focused on dog food products only.

In Study 1, a survey was used to examine how interest in plant-based dog 
food products is affected by the caregiver’s pro-environmental identity and the 
perceived nutritional value of the products. In Study 2, the description of a 
fictitious dog food product was manipulated to emphasize the benefits for the 
dog’s health or the environmental benefits. These descriptions were compared 
to a neutral condition to examine which type of message would promote more 
positive product evaluations among caregivers. An experimental design was 
also employed in Study 3, in which a fictitious, plant-based dog food product 
was again introduced to caregivers. In contrast to Study 2 – in which the source 
of animal-based protein was not specified – the dog food product was explicitly 
introduced as a vegan option with plant-based ingredients only. Furthermore, 
the experimental design was expanded by also including a condition in which 
animal welfare benefits were promoted, and a condition in which all benefits 
were described.

 Study 1: The Role of Pro-Environmental Identity in Perceptions of 
Plant-Based Dog Food

The aim of Study 1 was to examine the relative impact of caregivers’ pro- 
environmental identity and their perceptions of nutritional value on the inter-
est in plant-based dog food products. Self-identity captures the characteristics 
of people’s self-perceptions that are considered enduring (Van der Werff et al., 
2014). A pro-environmental identity thus indicates whether an individual con-
siders their relation to the environment as a key facet of who they are (Carfora 
et al., 2017). The extent to which an individual has a pro-environmental identity 
has been shown to be an important determinant of pro-environmental behav-
iors, as engaging in behaviors that are consistent with the identity can help to 
validate the self-concept (Whitmarsh & O’Neill, 2010). Given that plant-based 
dog food products have a lower environmental impact than animal-based pro-
tein, it can be argued that a pro-environmental identity could promote more 
positive responses to plant-based dog food. However, we expected that percep-
tions of nutritional value would function as a stronger determinant of caregiv-
ers’ interest in plant-based dog food. Effects of the caregiver’s diet were also 
assessed, as people’s current diets relate to their perceptions of the health ben-
efits associated with meat consumption (De Boer et al., 2017; Neff et al., 2018). 
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Furthermore, we controlled for the extent to which caregivers anthropomor-
phized (i.e., attributed human characteristics to) dogs.

 Method

 Participants and Procedure
The study was completed by 317 dog caregivers (83.9% female, 11.7% male, 4.4% 
other or not indicated; Mage = 40.29, SDage = 13.12, age range: 19–80 years). A link 
to the online, English questionnaire was shared in various international social 
media groups (e.g., Facebook, Instagram) that focused on dog caregivers or 
enthusiasts. At the start of the questionnaire, informed consent was obtained, 
after which participants were asked if they currently had a dog. Additionally, 
the environmental concern measure was introduced. We then provided a brief 
description of sustainable dog food: “Sustainable dog food contains no meat or 
fish. Instead, sustainable dog food products use plant-based proteins to meet a 
dog’s nutritional needs.” Thus, the sustainable characteristic of such products 
focused only on protein source. Perceived nutritional value, product interest, 
anthropomorphism, and personal diet measures were then assessed.

 Materials
All measures were assessed on a 7-point Likert scale (1  =  strongly disagree, 
7 = strongly agree), unless indicated otherwise.

Pro-Environmental Identity. Five items (adapted from Smith et al., 
2007; and Sparks & Shepherd, 1992) were used to measure participants’ pro- 
environmental identity, α = .87: “I think of myself as someone who is very con-
cerned with environmental issues,” “I would be proud to be seen as having an 
environmentally-friendly lifestyle,” “I think of myself as an environmentally- 
friendly consumer,” “I see myself as pro-environmentalist,” and “I feel strong 
ties with pro-environmentalist people.”

Perceived Nutritional Value. Perceived nutritional value of sustainable dog 
food products was assessed with three items: “I believe that sustainable dog 
food could provide sufficient nutritional value for a dog,” “I think that sustain-
able dog food is just as healthy as conventional dog food that contains meat or 
fish,” and “Sustainable dog food can improve the health of a dog,” α = .93.

Product Interest. Interest in purchasing sustainable dog food products was 
measured with four items, α =  .98: “I would be interested in sustainable dog 
food,” “I would be willing to give my dog sustainable dog food,” “It’s likely that 
I’ll buy sustainable dog food,” and “I would consider purchasing sustainable 
dog food.”
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Control Variables. Three items (Epley et al., 2008) assessed the tendency 
of participants to attribute human-like features to dogs, α = .87: “I believe that 
dogs can be [considerate, thoughtful, sympathetic].” Furthermore, two items 
were used to assess the caregiver’s meat and fish consumption patterns: “How 
often do you consume meat?” and “How often do you consume fish?” Answer 
options ranged from 1 (never) to 7 (always).

 Results

A regression analysis was conducted in which pro-environmental identity and 
perceived nutritional value were entered as determinants of product inter-
est. The analysis controlled for potential effects of gender, age, anthropomor-
phism, and the caregiver’s meat and fish consumption. Results revealed that 
only perceived nutritional value significantly predicted caregivers’ product 
interest: Higher levels of perceived nutritional value promoted higher interest 
in sustainable dog food products, β = .86, p < .001, partial r2 = .60. None of the 
other partial effects were significant, all p’s > .08.

 Discussion

Study 1 provided initial support for our prediction that perceived health benefits 
outweigh environmental concerns in caregivers’ interest in dog food products. 
Findings showed that interest in plant-based products only increased when 
caregivers had positive perceptions of the products’ nutritional value. Even 
though pro-environmental identity can spillover to other pro-environmental 
behaviors (Whitmarsh & O’Neill, 2010), the need for identity-congruent behav-
ior did not influence interest in plant-based dog food products.

 Study 2: Sustainability vs. Health Messages in Dog Food Advertising

Study 2 focused on replicating and expanding the findings of Study 1 by exam-
ining the impact of information provision on people’s evaluations of tradi-
tional dog food products (i.e., using animal-based protein). An experimental 
design was employed to compare the relative persuasiveness of product mes-
sages that focused on the health or the environmental benefits that the dog 
food product offered. A fictitious traditional dog food brand was introduced 
that was said to contain 23% protein (based on AAFCO recommendations, 
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2014). The promotional message did not specify the ingredients to avoid the 
influence of taste perceptions based on meat type, and to provide a more con-
servative test of the impact of stated health benefits. As such, Study 2 offers a 
first step to test the impacts of health or environmental promotional messages 
for traditional dog food products.

 Method

 Participants, Design and Procedure
The sample consisted of 460 participants (74.1% female, 21.1% male, 4.8% 
other or not indicated; Mage  =  36.49, SDage  =  13.47, age range: 18–74 years). 
The majority indicated that they currently live in Western Europe (81.5%). All 
participants were dog caregivers. A minority (21.3%) reported that their dog 
had dietary restrictions. Like Study 1, a link to the online, English question-
naire was distributed on social media. After obtaining informed consent, an 
advertisement of a dog food brand was presented to participants. This adver-
tisement contained the experimental manipulation, which had a unifactorial 
between-subjects design with three conditions (health, sustainable, neutral). 
Participants were randomly assigned to one of the conditions. The manipula-
tion checks, product attitude and interest measures, dietary restrictions of the 
dog, and background items were then introduced.

 Materials
Experimental Manipulation. Participants were asked to carefully look at an 
advertisement for a fictitious dog food brand named “Anybelly.” The advertise-
ment showed a dog eating from a bowl, the product packaging, and a message 
about the product which was manipulated (Figure 1).

In all conditions, the product was described to have a “delicious taste.” In the 
neutral condition, no other information about the product was included. In 
the sustainable message condition, the message also specified that the product 
had scientifically proven environmental benefits: It would reduce the ecologi-
cal paw print, and it was good for the planet. In the health message condi-
tion, the message said the product had scientifically proven health benefits: 
It would support a strong immune system, and it would help to maintain a 
healthy digestion.

Manipulation Checks. Two manipulation checks were introduced to exam-
ine whether participants interpreted the conditions as intended. One item 
was used to check the health message manipulation: “The advertisement of 
Anybelly states that it will improve the health of a dog.” The sustainable message 
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manipulation was tested with the item: “The advertisement of Anybelly states 
that it will reduce a dog’s ecological paw print” (for both items, 1  =  strongly 
disagree, 7 = strongly agree).

Product Attitude. Product attitude was assessed with four items (based on 
Ajzen & Madden, 1986) that were measured on a 7-point semantic differential 
scale: “Giving food from Anybelly to my dog would be …” [very bad – very good, 
very foolish – very wise, very harmful – very beneficial, very unattractive – very 
attractive], α = .91.

Product Interest. The product interest measure was similar to the measure 
used in Study 1, α = .94.

Control Variables. The caregivers’ meat and fish consumption was assessed 
using the same items as in Study 1. Furthermore, Study 2 controlled for the 
potential influence of dietary restrictions of the dog. One item was used to 
assess dietary restrictions: “Does your dog(s) have any dietary restrictions?” 
(yes/no).

 Results

 Manipulation Checks
A one-way ANOVA showed that the manipulation significantly influenced 
the sustainable message manipulation check, F(2, 457)  =  71.22, p  <  .001. A 

Figure 1 Advertisement sustainable message condition study 2
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Games-Howell post-hoc test demonstrated that the statement that ecological 
paw prints would be reduced was more likely to be noticed in the sustainable 
message condition (M = 5.07, SD = 1.66) than in the health message condition 
(M = 3.29, SD = 1.38), p < .001, or in the neutral message condition (M = 3.32, 
SD = 1.40), p < .001, while no difference was found between the health and the 
neutral message conditions, p = .98.

Another one-way ANOVA revealed an effect of the manipulation on the 
health message manipulation check, F(2, 457) = 34.31, p < .001. A Games-Howell 
post-hoc test showed that participants were more likely to observe that the 
packaging described beneficial health effects in the health message condi-
tion (M = 4.84, SD = 1.36) than in the sustainable message condition (M = 3.54, 
SD  =  1.65), p  <  .001, or the neutral message condition (M  =  3.71, SD  =  1.46), 
p < .001. The sustainable and neutral message conditions did not differ, p = .63. 
Hence, the experimental manipulation was successful.

 Main Analyses
An ANOVA was used to test the effects of the experimental manipulation on 
product attitude and product interest. The analyses controlled for the effects 
of the dog’s potential dietary restrictions, and the participant’s gender, age, 
meat consumption, and fish consumption.

 Product Attitude
The analysis yielded a significant effect of the manipulation on product atti-
tude, F(2, 426) = 3.88, p = .02, partial ƞ2 = .02. Contrasts showed that partici-
pants in the health message condition held more positive product attitudes 
(M  =  4.22, SD  =  0.87) than participants in the neutral message condition 
(M = 3.95, SD = 0.97), p = .01, while no difference was found between the sus-
tainable (M = 3.98, SD = 1.04) and the neutral message, p = .84. Additionally, par-
ticipants’ age had a negative partial effect on product attitude, F(1, 426) = 8.08, 
p = .005, partial ƞ2 = .02. The caregiver’s meat consumption had a positive par-
tial effect on product attitude, F(1, 426) = 6.96, p = .009, partial ƞ2 = .02. Dietary 
restrictions had a marginal partial effect, F(1, 426) = 3.35, p = .07, partial ƞ2 = .01. 
No significant partial effects were found for gender, p = .18, or caregivers’ fish 
consumption, p = .23.

 Product Interest
The manipulation had a marginally significant partial effect on product inter-
est, F(2, 426) = 2.86, p = .06, partial ƞ2 = .01. Participants were more interested in 
the product when they were given a health message (M = 3.27, SD = 1.48) rather 
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than a neutral message (M = 2.89, SD = 1.32), p =  .02. No difference between 
the sustainable (M = 2.98, SD = 1.53) and the neutral message was observed, 
p = .61. Furthermore, older age was associated with lower product interest, F(1, 
426) = 11.60, p < .001, partial ƞ2 = .03. None of the other variables were signifi-
cant, all p’s > .19.

 Discussion

Study 2 offered support for the notion that traditional dog food product mes-
sages that emphasize different benefits can impact caregivers’ product evalu-
ations. In comparison to a neutral message that focused on product taste only, 
adding a statement about environmental benefits did not promote more posi-
tive responses to a traditional dog food product, whereas adding information 
about health benefits resulted in more positive attitudes and product interest. 
As such, Study 2 corroborated the findings of Study 1.

However, it is possible that adding an environmental statement to a dog 
food product that contains meat is considered to represent an incongruence 
between the product features and the message. Furthermore, by not listing 
specific ingredients, it is more challenging for people to form an impression 
of the product’s qualities. Study 3 addressed these issues by focusing on the 
promotional message of a plant-based dog food product.

 Study 3: Attitudes Toward Plant-Based Dog Food

Study 3 focused on whether the effects of information provision about a tra-
ditional dog food product of Study 2 also translate to a dog food product that 
only contains plant-based protein. Due to the lack of animal-based protein 
in the product, it is possible that communicating the environmental benefits 
of the product is more aligned with the product’s perceived qualities. This, in 
turn, could lead to more positive responses to environmental messages about 
plant-based dog food.

In Study 3, we added two experimental conditions. First, we included a mes-
sage in which the benefits of the product for animal welfare were emphasized. 
Concerns about animal welfare represent an important driver for some peo-
ple to reconsider their meat consumption (Cornish et al., 2019; Janssen et al., 
2016). Second, we compared the effects of a neutral, health, environmental, or 
animal welfare message to a message in which all three benefits were jointly 
introduced.
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 Method

 Participants, Design, and Procedure
An online Dutch questionnaire was completed by 194 participants (86.1% 
female, 12.4% male, 1.5% other or not indicated; Mage = 40.88, SDage =  12.94, 
age range: 19–70 years). All participants were dog caregivers who lived in the 
Netherlands. The majority considered themselves to be an omnivore (45.4%), 
followed by vegan (26.8%), flexitarian (21.1%), vegetarian (4.6%), and pescatar-
ian (2.1%). A minority (15%) indicated that their dog had medical diet restric-
tions. Most participants (61.9%) regularly purchased dog food that contained 
meat. Like Studies 1 and 2, a link to the questionnaire was shared on social 
media sites that focused on dog enthusiasts. Furthermore, to have diversity in 
personal diets, a link to the questionnaire was also distributed on social media 
groups that focused on a vegan lifestyle.

A unifactorial, between-subjects design with five randomly assigned condi-
tions (health, sustainable, cruelty-free, combination, neutral) was used. After 
providing informed consent, participants were introduced to questions regard-
ing their own and their dog’s diet. We then showed a fictitious advertisement 
of a plant-based dog food product to participants which contained the experi-
mental manipulation. The manipulation checks, product attitude and interest 
measures, and demographic variables were then presented. All measures were 
assessed using a 7-point Likert scale (1 = strongly disagree, 7 = strongly agree). 
Finally, participants were debriefed about the dog food product.

 Materials
Experimental Manipulation. A fictitious advertisement of “Vegdog” was 
shown to all participants (Figure 2). The advertisement included a green pack-
age with the brand name, a wagging tail, and a bowl of kibble in front of the 
package. A small textbox was displayed on the package which specified that 
the food was 100% vegan and based on potatoes and legumes.

In the neutral message condition, no other information was displayed on 
the package. In the sustainable message condition, the package included 
the phrases “eco+,” “sustainable food,” and “good for the planet.” The phrases 
“love+,” “cruelty-free food,” and “with love for all animals” were displayed on 
the package in the cruelty-free message condition. In the healthy message con-
dition, the phrases presented on the package were “vital+,” “healthy food,” and 
“for strong bones and muscles, supports the immune system.” Finally, in the 
mixed message condition, the package included “total+,” “healthy, cruelty-free, 
and sustainable food,” and “with care for your dog, for other animals, and for 
the planet.”
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Figure 2  
Advertisement sustainable message 
condition study 3

Manipulation Checks. Three single items were used to examine how the 
manipulation influenced perceptions of the dog food brand: “I believe that 
Vegdog dog food is a healthy option for my dog,” “I believe that Vegdog dog food 
is a sustainable product,” and “I believe that Vegdog dog food was produced 
without animal cruelty.”

Product Attitude. Participants indicated their agreement or disagreement 
with four items to assess product attitude (based on Ajzen & Madden, 1986):  
“I find this product …[attractive, good, a wise choice, a useful purchase],” α = .94.

Product Interest. Three items assessed whether caregivers were interested 
in the dog food brand: “I think that I would want to buy Vegdog food,” “It is 
likely that I would give Vegdog to my dog,” “I would have the intention to pur-
chase Vegdog in the nearby future,” α = .97.

Control Variables. One item was introduced to assess personal diet: “Which 
role do animal products have in your diet? I am an …[omnivore, flexitarian, 
pescatarian, vegetarian, vegan, other].” For the analyses, answers were recoded 
to distinguish people who included meat and/or fish in their diets from people 
who were vegan or vegetarian. We also assessed whether the dog had medical 
restrictions.
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 Results

 Manipulation Checks
A one-way ANOVA revealed a significant effect of the manipulation on sustain-
able product perception, F(4, 189)  =  2.75, p  =  .03. However, a Games-Howell 
post-hoc test showed that a difference in perceived sustainability only emerged 
between the mixed message condition (M = 5.34, SD = 1.53) and the health mes-
sage condition (M = 4.48, SD = 1.21), p = .05.

A significant effect of the manipulation was found on perceived animal suf-
fering, F(4, 189) = 2.92, p = .02. The dog food was more likely to be perceived 
as being produced without animal suffering in the mixed message condition 
(M = 6.03, SD = 1.26) than in the health message condition (M = 5.05, SD = 1.54), 
p = .02. However, like the previous manipulation check, perceptions of animal 
cruelty did not differ between the other conditions.

Finally, the manipulation did not impact the perception that the product 
represented a healthy choice for dogs, F(4, 189) = 0.18, p = .95. Thus, although 
the findings suggest that presenting mixed benefits on the packaging can influ-
ence perceptions of sustainability and animal cruelty, no evidence was found 
that these perceptions were different from the situation in which no state-
ments were included. The health and the sustainability message manipula-
tions were comparable to the message manipulations in Study 2. It is therefore 
likely that the lack of effects on perceptions can be explained by the explicit 
focus on a vegan dog food product, as people tend to have preconceived ideas 
about plant-based options (Acuff et al., 2021; Dodd et al., 2019).

 Main Analyses
Given that the experimental manipulations did not affect perceptions in the 
intended way, we focused on both the manipulation effects as well as prod-
uct perceptions of sustainability, health, and animal suffering as independent 
variables in our analyses. ANOVAs were conducted to examine product atti-
tude and product interest, which controlled for the impact of personal diet 
(vegan/vegetarian, meat and/or fish included in diet), dogs’ medical restric-
tions (restrictions, no restrictions), and the participant’s age and gender.

 Product Attitude
In line with the manipulation check findings, no effect was observed from 
the manipulation itself, p =  .87. However, perceived health benefits did pro-
mote more positive product attitudes, F(1, 176)  =  239.07, p  <  .001, partial ƞ2 
= .58. The perceived sustainability of the product also had an impact on prod-
uct attitudes, F(1, 176) = 18.02, p < .001, partial ƞ2 =  .09. Higher sustainability 
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perceptions were associated with more positive product attitudes. No sig-
nificant effect was found of animal welfare perceptions, p = .16. Additionally, 
product attitude was significantly predicted by caregivers’ personal diet, F(1, 
176) = 9.62 p = .002, partial ƞ2 = .05. Caregivers who ate meat and/or fish were 
more negative about the product (M = 3.52, SD = 1.37) than caregivers who did 
not (M = 4.73, SD = 1.44). None of the other effects were significant, all ps > .30.

 Product Interest
The manipulation did not impact product interest, p  =  .46. In line with 
Studies 1 and 2, product interest was driven by perceptions of health benefits, 
F(1, 176) = 162.08, p < .001, partial ƞ2 = .48. No effects of perceived environmen-
tal benefits, p = .18, or animal welfare were found, p = .40. Furthermore, care-
giver diet influenced product interest, F(1, 176) = 19.77, p < .001, partial ƞ2 = .10. 
Product interest was higher among caregivers who did not consume meat or 
fish (M = 4.24, SD = 1.86) than among caregivers who did (M = 2.64, SD = 1.55). 
Other effects were not significant, all ps > .23.

 Discussion

In contrast to Study 2, Study 3 revealed that including information about 
the potential benefits of a plant-based dog food product was not effective in 
changing people’s product perceptions. People might thus have preconceived 
ideas about vegan products that are difficult to alter through brief product 
statements. However, when examining consumers’ perceptions of the health, 
environmental, and animal welfare benefits of the product – rather than the 
communicated benefits – Study 3 largely supported the findings of Studies 1 
and 2. Health perceptions functioned as the main determinant of product atti-
tudes. However, positive attitudes toward plant-based dog food products were 
also promoted if participants perceived the product as a sustainable option. 
Nevertheless, product interest was driven by health perceptions, not sustain-
ability perceptions. Thus, it appeared that caregivers appreciated the lower 
environmental impacts that a plant-based dog food product would bring, but 
the motivation to actually adopt such a product depended on whether it pro-
moted positive health outcomes for the dog.

 General Discussion

Three studies offered support for our central hypothesis that perceived health 
outcomes would be a stronger determinant of interest in dog food products 
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than environmental impact. Study 1 showed that only perceptions of the pro-
vided nutrition influenced whether caregivers were interested in plant-based 
dog food products. Studies 2 and 3 aimed to replicate and expand these 
findings by examining whether offering information about a food product’s 
benefits could change caregivers’ responses. Study 2 revealed that when a “tra-
ditional” brand with animal-based protein was presented, only the inclusion of 
a message about health benefits promoted more positive product evaluations 
than a neutral message.

While product messages could alter caregivers’ responses to a traditional 
product, Study 3 showed that the inclusion of a message about the benefits of 
a plant-based product had a limited impact on caregivers’ perceived product 
benefits. However, findings on caregivers’ perceptions of product benefits did 
align with the findings of Studies 1 and 2, as product interest was impacted by 
health perceptions, and not by perceptions of sustainability or animal welfare. 
Yet product attitudes were promoted by health perceptions and by sustain-
ability perceptions. Together, these studies consistently showed that despite 
the negative environmental impact of animal-based protein, health consider-
ations appear to be key in companion animal diet decision-making.

Our findings suggest that people worry about jeopardizing the health of 
their companion animals by altering the protein sources in their diets. As such, 
perceptions of the product’s offered health benefits appear to represent the 
main obstacle for caregivers to select plant-based food products. Research on 
plant-based companion animals’ food showed that such concerns are indeed 
valid to a certain extent, as most foods did not meet the recommended levels 
for one or more nutrients (Kanakubo et al., 2015; Zafalon et al., 2020). However, 
diets with very high meat content can also lead to health issues (Deng & 
Swanson, 2015). Although the reliance on the latter diet can also lead to 
enhanced environmental harm, our findings indicate that companion animal 
health is the primary factor that needs addressing for caregivers to re-evaluate 
their decisions regarding their companion animals’ diets.

 Limitations and Future Directions
Several limitations of this research need to be acknowledged. In Studies 2 
and 3, we examined the effects of brand messages. While our research offers 
insights into caregivers’ motivations and obstacles in considering sustainable 
food options for companion animals, our findings are mostly directly appli-
cable to marketing efforts. It should be noted that consumers can be skepti-
cal of product claims that companies communicate, as providing optimistic 
information about product benefits contributes to the self-interest of compa-
nies (Yoon et al., 2006). It would be valuable to examine whether an indepen-
dent source providing general information about environmental and health 
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outcomes of products could lead to different results. Furthermore, in all three 
studies, female participants were overrepresented in our samples.

No direct comparisons were made in the ratio between animal and plant 
protein in food products. It is possible that people might be open to try prod-
ucts that contain lower levels of animal protein to offer a well-balanced diet 
to their dogs, rather than selecting a product that contains no animal protein. 
Such a shift could already contribute to a reduction in greenhouse gas emis-
sions. The effects of the stated product benefits could also differ based on 
the ratio between animal and plant protein. Given that high levels of meat 
are associated with enhanced health in companion animals’ diets (Okin, 2017; 
Winter, 2019), promoting health benefits for a plant-based product might be 
perceived as incongruent. Finally, we found no effect of caregivers’ anthropo-
morphizing tendencies on our findings. It is possible that the effect of anthro-
pomorphism on caregivers’ dietary decisions depends also on the motivations 
underlying those decisions, which were not assessed. For example, caregivers 
who aim to avoid meat consumption for environmental reasons might be more 
interested in a plant-based dog food product than caregivers who avoid meat 
for health reasons.
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