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Introduction 

As many scientists and prominent members of the food industry debate the merits of reducing 

intakes of animal products, so comes a rise in the number of consumers choosing to follow 

advice which sees them reduce intakes of meat and dairy products or eat a “plant based” or 

“vegan” diet. Research conducted in recent years into the environmental impact of food 

production has resulted in an overwhelming amount of evidence that suggests reducing 

intake of meat and other animal foodstuffs is a key factor in the fight against climate change. 

One study by Scarborough et al. in 2014 concluded that any person who chooses to consume 

meat, from multiple sources, will likely have more than double the average Green House Gas 

emissions than that of someone who chooses to follow an entirely plant-based diet. According 

to surveys conducted by the Food Standards Agency and those by the National Centre for 

Social Science Research, there are as many as 600,000 people across Britain choosing to 

now follow the plant-based diet which to some might consider a “rising trend” (The Vegan 

Society 2016). With such a substantial number of consumers opting to remove meat from 

their diets, food producers are vying for the opportunity to provide new and innovative plant-

based meat alternatives in order to cater to the ever-growing vegan market and endear their 

companies to those who may question the environmental sustainability of the top food 

producers and distributers.  

Consumers have a range of motivations when buying food products which can include 

individual taste and brand preferences as well as health restrictions and environmental 

awareness. In order to gather insight into the questions which needed to be asked in this 

study, previous research into the subject area was reviewed, in particular consumer 

acceptance of existing and novel protein alternatives. In almost all studies, knowledge was 

key. The research showed that those who are aware of the environmental impact of meat 

production are a minority of the population and that the majority either underestimate or are 

unaware of the issue altogether (Harguess et al. 2020; Onwezen & Van der Weele 2016; 

Sanchez-sabate & Sabaté 2019; Onwezen et al. 2021; Weinrich 2019). Furthermore, some 

consumers have been identified as presenting a behaviour known as strategic ignorance. 

This concept referrers to those who wilfully ignore new information which contradicts their 

longstanding beliefs in order to avoid feelings of guilt or responsibility for the impacts of the 

products they consume. Other terms for this behaviour include affected ignorance, functional 

ignorance and more colloquially; wilful ignorance (Onwezen & Van der Weele 2016; Ungar 

2008; Grossman & Van der Weele 2013). However, consumers traditionally unwilling to alter 

behaviours can be conditioned to do so through development of familiar-alternative products. 
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This could include cultured meat or high-quality plant-based meat alternatives as well as 

emerging food markets such as processed insect foods (Onwezen et al.2021; De Boer et al. 

2013; Siegrist & Hartmann 2019; Circus & Robinson 2019). Indeed, one study described how 

consumers were accepting of processed insect foods, where they previously had 

reservations, when insect flour was used to make chips (Hartmann & Siegrist 2016). While 

insect foods are not plant-based, this study effectively illustrates the consumer mindset and 

outlines the need for alternative proteins to be characteristically familiar in order to increase 

acceptability. Lifestyle factors can also inhibit willingness to change behaviours. For example, 

while some of the studies reviewed, dismissed demographics as having any significant 

effects, a great many believed there was a trend towards younger, higher educated people 

who are not politically conservative being more accepting of plant-based alternatives (De 

Boer et al. 2013; Birch et al. 2019; Grasso et al. 2019; Wilks et al. 2019). For example, one 

such study based in Australia (15th in the world for carbon emissions as of 2015 (Timpereley 

2019)) conducted a questionnaire (n=521) to assess consumer acceptance of seaweed 

products as novel protein alternatives. The results of the study showed that people with a 

higher education of some degree (undergraduate or postgraduate) were four times more 

likely to eat the alternative products (Birch et al. 2019). Furthermore, those who regularly 

consume large amounts of meat are less likely to be accepting of plant-based alternatives, 

even when given updated information regarding their dietary habits but those who do not 

wish to change their behaviour are more likely to be accepting of products which most 

resemble meat such as cultured meat or high-quality plant-based meat alternatives 

(Onwezen et al. 2021; De Boer et al. 2013). Despite observing an apparent reluctance to 

change dietary habits the studies reviewed confirmed that a change in behaviour can be 

observed if a consumer is presented with credible information which is in contrast with their 

current belief (Sanchez-sabate & Sabaté 2019; Weinrich 2019).  

 

Local Pollution - Air/Soil/Ground Water   

In order to understand the need for consumer acceptance of plant-based alternative proteins 

it must first be determined the scale of the meat industry’s impact on the environment and if 

novel plant-based alternatives to meat will have any meaningful improvement on this impact. 

Each area of animal rearing has varying processes with specific environmental costs. Local 

pollution refers to the emissions which can be seen affecting the natural resources and quality 

of life surrounding a site of production. When waste produced by animals is stored or 

disposed of improperly it can lead to contamination of local natural resources. One such 
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example is local air contamination which can be perceived as a foul or rancid odour. These 

odours are caused by the release of volatile chemical compounds from decomposing animal 

manure, such as Ammonia, Hydrogen Sulphide and most notably Methane (Gerber et al. 

2008; Lynch & Pierrehumbert 2019). The most commonly reported of these gasses is 

Ammonia which not only has a distinctive odour but could be considered a public health 

concern due to the fact that it is an irritant in high concentrations. Though these odours are 

generally concentrated to relatively small areas surrounding the farms and waste disposal 

sites, they have been cited as attracting pests such as flies and mosquitos, rats and other 

rodents (Gerber et al. 2008).   

Another form of local pollution caused by intense animal farming is ground and surface 

water pollution caused by run off from improperly stored fertilizers, animal feeds, pesticides 

and manure/waste. When biological waste is buried or burned without proper control 

measures, biological matter can contaminate the soil and thereby the local ground and 

surface water sources (Gerber et al. 2008; McAllister & Topp 2019). Ground water 

contamination can lead to a myriad of local environmental and health concerns, such as 

contamination of local drinking water and further contamination of adjacent agricultural crops. 

Pollution of local crops due to livestock farming along with consumption of raw vegetables 

such as lettuce, cucumber, tomatoes and onions has been associated with outbreaks of 

microbial illnesses including Salmonella, Listeria, E. Coli and Campylobacter (Samish et al. 

1963).  

There was no clear data available about the local disruptions caused by production of 

plant-based meat alternatives. There could be multiple reasons for this, one could assume 

there is no local disruptions caused by the production process, but this is highly unlikely. Even 

the production of sustainable products would have some kind of negative impacts when on 

an industrial scale due to noise from large machinery, inevitable water use (however smaller 

the footprint may be compared to standard meat production) and land used for factory 

construction. A more likely reason would be that the impact is so small in comparison to 

standard meat production that local authorities have considered it to be negligible to the 

extent it does not require studying or the market is still novel enough that research is yet to 

be conducted, however further research may be in process to assess this phenomenon.  

 

Global Impact – Carbon/Water Footprint  

According to Encyclopaedia Britannica 2020, Carbon Footprint (CF) encompasses all 

emissions released from burning fossil-fuels during animal feed production and fuel used in 
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heating for animal housing and motorised farm equipment, as well as emissions of other 

gasses such as methane produced through “enteric fermentation” in livestock (referred to as 

Greenhouse Gasses (GHG)) (Lynch & Pierrehumbert 2019; Selin et al. 2020). Different 

gasses produce varying levels of radiative forcing (the effect each gas has on the composition 

and behaviour of the atmosphere) and persist for varying time periods before degrading. 

Some examples of this are CO2 (Carbon Dioxide) which can survive in the atmosphere 

indefinitely and Methane which only persists in the atmosphere for around 12 years, but which 

has a far greater radiative forcing profile (Lynch & Pierrehumbert 2019). The unit “CO2e” is 

used to measure a given volume of CO2 emission or the equivalent volume of another GHG 

needed to produce the same global warming “potential” as one metric tonne of CO2 (Clark 

2011). The effects of these emissions are varied and extensive. Not only do GHG contribute 

to climate cooling (commonly known as “Global Warming” or “Climate Change”) which is 

responsible for disruptions to stable weather cycles and erratic temperature fluctuations, but 

also for declining air quality (Lelieveld et al. 2019). According to an evaluation of dietary 

emissions performed by Behrens et al. 2017, in high income countries as much as 70% of 

dietary emissions is produced by the production of animal products (including all those 

involving fish, meat and dairy) (Behrens et al. 2017).  

Though water footprint (WF) can be defined as a singular number totalling the amount 

of water used in the production of a product, some researchers further divide this into specific 

categories: namely Green water, Blue water and Grey water (Sharma et al. 2018; Clothier et 

al. 2010). Green water refers to the water which, through precipitation or irrigation, comes to 

be stored in the soil or in vegetation. Blue water is defined as the water which is naturally 

present on the Earth’s surface in reservoirs, springs, rivers and such and finally Grey water 

is the volume of water which becomes polluted by run off from pesticides, manure and other 

waste products. Grey water is calculated by the volume of Blue water which would be needed 

to dilute the polluted water to an acceptable standard (Clothier et al. 2010; Hsu et al. 2018). 

According to Gerber et al. 2008 contamination of water sources can have a myriad of 

negative effects on the environment. One such effect is the reduction of active oxygen 

present in the water which may result in harm or death to native aquatic life. Furthermore, 

excessive macronutrients or “eutrophication” of the water may lead to rapid growth of algae, 

sometimes referred to as algae blooms. Algae blooms can cause further harm to aquatic life 

due to their ability to significantly deplete available oxygen in the water (Gerber et al. 2008).  

According to the Carbon Trust, Quorn products have considerably lower carbon and 

water footprints than both their chicken and beef counterparts (Hsu et al. 2018). An example 
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can be seen in the average CF for beef products compared to Quorn Mince. The average CF 

for Beef (UK) is 16.21Kg CO2e/kg-1 per year (Carbon Dioxide/Equivalent emissions per kg of 

finished product), whereas Quorn Mince production has been calculated at just 1.744 

CO2e/kg-1 per year (Hsu et al. 2018).  Researchers at the University of Michigan found that a 

single Beyond burger produces 0.4kg CO2e whilst a quarter pounder made with U.S. beef 

produces on average 3.7kg CO2e (Heller et al. 2018). The WFs for the plant-based products 

in question are similarly low in comparison to the meat products. The difference in Blue WF 

between beef production and the equivalent amount of Quorn Mince is, on average, 704L/kg-

1. The Beyond study gave WF as a singular number and stated the difference between a beef 

patty (U.S.) and the Beyond Burger was, on average 217.3L, (calculated as water used which 

is not eventually returned to the source/polluted beyond what is naturally sustainable) (Hsu 

et al. 2018; Heller et al. 2018).  

 

Deforestation – Intensive Feed Farming 

To maximise growth and quality of livestock, nutrient intensive feeds made from fishmeal as 

well as soy and other cereals have been developed. The majority of concentrate feed 

production consists of soy and other cereal meals, making up 35% of cereal use worldwide 

(for 2004) (Gerber et al. 2018). Fast turnover of these cereal crops and the ever-growing 

need for feeds has resulted in devastating levels of deforestation in clearing for arable land 

as well as further emissions of greenhouse gases. Latin America continues to have the 

largest loss of forest land of any continent. Forest reduction in these countries can be 

attributed to natural disasters (including forest fires, floods and hurricanes) as well as 

deforestation for lumber, clearing for croplands and cattle ranching (Koneswaran & 

Nierenberg 2008; FAO 2010).  The consequences of deforestation are extensive and include 

both local and global disturbances to the ecosystem and wildlife. More than just the carbon 

produced by human activities linked to deforestation, forests are what is known as “carbon 

sinks” which is a phrase describing the way carbon is stored in soil. Most large forests act as 

carbon sinks including the Amazon Rainforest which absorbs huge amounts of carbon from 

the atmosphere and stores carbon not used for photosynthesis in the soil. Through 

agricultural development and thus disruptions to the soil this CO2 is released back into the 

atmosphere, as much as 28 million metric tonnes per year (Koneswaran & Nierenberg 2008; 

FAO 2010).    
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Nutritional and Compositional Consideration 

Defining whether meat or plant-based meat alternatives are “healthier” is a complicated 

discussion as there are a wide range of products in each category, each with their own merits 

and demerits. While plant-based “meats” can be high in protein due to novel protein 

ingredients which are used to create a familiar meat texture, they have been found to have 

similar levels of fat and calories to genuine meat. An example of this would be the “Impossible 

Meat” burger served at fast food chain Burger King which has been compared to their own 

“Whopper Burger” by Integris (2020). The results showed that there are only 30 calories 

between the two products and only 5g difference in fat. Even more concerning, multiple 

sources cite that plant-based alternatives are consistently higher in sodium than their animal-

based counterparts. One article from Food Insight (2020) compared the nutrition labels of 

two 4oz burgers, one plant-based and one meat-based. The comparison showed that the 

plant-based burger was higher in calories, fat and sodium (Webster 2020; Curtain & 

Grafenauer 2019). However due to the man-made nature of the plant-based burger it is also 

fortified with a number of nutrients such as calcium, iron and vitamin B12 and since plants do 

not contain cholesterol, any product comprised of plant-based ingredients would naturally be 

cholesterol free (Webster 2020; Curtain & Grafenauer 2019; Vatanparast et al. 2020). 

While the environmental impact of plant-based meat has been observed to be 

considerably lower than that of their meat counterparts, whenever there is a highly 

engineered food product there may be a higher level of artificial chemical composition than 

that of natural animal products. Preservatives as well as highly processed proteins which 

have a range of uses including recreating the colours, flavours and textures of meat are far 

from their natural plant origins once they are in the plant-based product (Fellet 2015). It is 

believed some consumers may consider these chemical/processed additives when choosing 

products and therefore may choose a product which boasts an ingredient lists free of artificial 

or processed ingredients or may choose to avoid overprocessed meat alternatives altogether 

for fear that they have a negative nutritional impact which outweighs their environmental 

benefits.  

 

Aims 

- To assess the reasons why consumers are reducing their meat intake: There are a 

variety of reasons one might reduce their intake of meat including environmental 

awareness and the wish to no longer consume animal products, allergies and other 
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health reasons as well as pressure from peers and family members who are following 

a lower meat diet.  

- To assess what level of understanding people believe they have surrounding the 

environmental impact of their food and to correlate this to their dietary choices: the 

question here is if people believe they have some understanding of the difference 

(environmentally) between genuine meat and plant-based alternatives and which they 

believe is subjectively “better” for the environment overall.  

- To explore the actual environmental impact of plant-based foods and report whether 

or not consumers are being misled: Using objective research surrounding the 

environmental impact of meat production and, using the opinions compiled in the data 

gathering process, discuss whether or not this information is being accurately relayed 

to consumers to produce informed choices.  

- To briefly assess consumers understanding of the nutritional value of plant-based 

products and correlate this to dietary habits.  

 

Method/Investigation 

In order to gather insight into motivations and behaviours of the average consumer, the 

method of data collection in this study was a consumer questionnaire. The questionnaire 

consisted primarily of 7-point Likert scales which asked participants to rate their level of 

agreement with a variety of given statements. The questionnaire had two sections. The 

questions in the first section were general, and covered subjects such as consumers dietary 

habits, shopping habits and their opinions surrounding plant-based alternatives across all 

brands. The second section, which was here named “Case Study”, focused specifically on 

the participant’s views surrounding the established plant-based brand: Quorn.  

After a three-week data gathering period, the answers were extrapolated into a Microsoft 

Excel spreadsheet and numerical characters were assigned to each answer (1=strongly 

agree, 2=agree, 3=somewhat agree, 4=neither agree nor disagree, 5=somewhat disagree, 

6=disagree, 7=strongly disagree). The mean and mode were taken for each question and 

some statistical analysis was performed on the data:  

- Pearson’s correlation coefficients and Pearson’s Chi-squared tests were performed 

on the ordinal and nominal datasets (respectively) on IMB SPSS statistics to test for 

correlation amongst a variety of datasets. Firstly, correlation was tested between the 

participants environmental knowledge and their likelihood of trying plant-based foods. 

Then the Chi-squared test was performed to assess correlation between the 
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participants environmental awareness and whether or not they were reducing their 

meat content (to some extent) full time (strong correlation was recorded at r=1, no 

correlation was recorded at r=0 and inverse correlation was recorded at r= -1).  

- After this, the data was split into two groups; those who are reducing their meat intake 

to some extent and those who are not. Independent T-tests were performed on 

selected datasets from these categories, assuming for unequal variances due to the 

unequal sample sizes between the two groups. The T-tests were used to test for 

significant differences between the two groups on the issues of environmental 

awareness, nutritional awareness, and opinions on the plant-based market 

(significance was recorded at p=<0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

See overleaf for copy of questionnaire.  
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Figure 1 – Screenshot of consumer questionnaire (part 1 of 3). This is a rudimentary copy of the questionnaire 

which was then formatted on ‘Google Forms’ for distribution.   
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Figure 1 cont. – (part 2 of 3)   
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Figure 1 cont. (part 3 of 3)  
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Results  

 

Figure 2 –participant responses to the question: “which option best describes your current diet?”. 89 

responses in total.  

 

As can be seen in Figure 2, there is a variety of ways consumers choose to label their diets. 

The majority of consumers who participated in this questionnaire were reducing their meat 

content to some extent, with only 18 participants saying they had no dietary restrictions. 19 

participants consider themselves vegetarian, 13 vegan and 10 pescatarian. 25 had no label 

for their diet but simply checked that they were reducing their meat content in some way. An 

overwhelming majority of those reducing their meat content do so for environmental reasons; 

51 participants out of the 70 who have dietary restrictions. The next most given reason was 

a dislike for meat with only 5 people selecting this option, and a further 4 participants citing 

health reasons. In keeping with this theme of environmental issues, when participants were 

asked whether they believed they had a sufficient understanding of the impact their dietary 

choices have on the environment, the majority agreed to some extent. Figure 3 shows that 

the participants believed that they understood the concept of “carbon footprint” better than 

“water footprint” with almost the entire test population agreeing to having some understanding 

of the former but only 63 of the 89 participants agreeing to having an understanding of the 

latter.  

 In terms of the benefits of a plant-based diet, the participants opinions can be observed 

in Figure 4. When asked whether or not they believed a vegetarian/vegan diet was healthier 

13, 15% 2, 2%

19, 22%

10, 11%

25, 28%
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2, 2%
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 15 

than the average diet, a majority of participants agreed to some extent, with 16 people 

strongly agreeing. The answers were less defined when people were asked whether or not 

they believed a plant-based diet was “more affordable” than a diet which includes meat (see 

figure 4) with 24 participants checking “neither agree nor disagree”. when asked about their 

perceptions of plant-based foods, in terms of texture, flavour and appearance the answers 

were mixed. Most people somewhat agreed that plant-based foods were able to emulate real 

meat, though a large portion of people either disagreed or could neither agree nor disagree 

suggesting that they have not sample plant-based meat alternatives as of yet (Figure 5). 

When asked about specific plant-based products, participants overwhelmingly agreed that 

they believed Quorn was generally better for the environment than real meat and again, the 

majority of participants believed Quorn products to be healthier than real meat though the 

most common answer for this question was “neither agree nor disagree” suggesting people 

do not understand the nutritional qualities of Quorn products (see Figure 8).   

 

 
 
Figure 3 – Graph depicting the responses participants gave when asked whether they felt they had some 

level of understanding of the concepts “Water Footprint” and “Carbon Footprint”. 89 and 88 responses, 

respectively.  
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Figure 4 – Graph depicting the responses participants gave when asked their opinions on diets classed as 

“vegan/vegetarian”. 89 responses to both questions.   

 

 
Figure 5 – Graph depicting participants perceptions of plant-based foods and their effectiveness at “recreating” 

the sensory elements of *unspecified* meat. 89 responses to all 3 questions. 
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Figure 6 – Graph depicting participants responses when asked about their experiences of the plant-based 

market. 89 responses.  

 

 

Figure 7 – Participant’s responses when asked whether or not they regularly include or have considered 

regularly including plant-based foods into their diet. 89 responses. 
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Figure 8 – Graph depicting the responses from participants when asked their opinions on various 

aspects of Quorn products. 89 responses to both questions.  
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Analysis   

Table 1 – Table displaying the average answers from participants reducing meat intake and those who 

are not, to a selection of questions and the corresponding p values after independent T-tests to 

determine significant difference/lack thereof. 

QUESTION 

AVERAGE 
RESPONSE 

(REDUCED MEAT 
DIET) 

AVERAGE 
RESPONSE (NO 

DIETARY 
RESTRICTION) 

SIGNIFICANCE 
(P VALUE) 

"I HAVE SOME UNDERSTANDING OF THE 
ENVIRONMENTAL IMPACT OF THE FOOD I EAT." 

 
1.86 2.42 0.498 

“I HAVE SOME UNDERSTANDING OF THE CONCEPT 
“WATER FOOTPRINT” OF FOOD” 

 
2.89 4.21 0.009 

“I HAVE SOME UNDERSTANDING OF THE CONCEPT OF 
“CARBON FOOTPRINT” OF FOOD” 

 
1.94 2.74 0.022 

“I BELIEVE THAT QUORN IS ‘GENERALLY’ BETTER 
FOR THE ENVIRONMENT THAN MEAT” 

 
2.59 3.32 0.36 

“I REGULARLY CONSIDER MY HEALTH WHEN 
PLANNING MY DIET AND CHOOSE FOODS WHICH I 

BELIEVE TO BE “HEALTHY”” 
 

2.6 2.53 0.822 

“I CONSIDER A VEGETARIAN/VEGAN DIET TO BE 
“HEALTHIER” THAN A DIET WHICH INCLUDES MEAT 

AND DAIRY” 
 

2.9 4.26 <0.001 

"I BELIEVE QUORN IS GENERALLY HEALTHIER THAN 
MEAT” 

 
3.1 3.8 0.04 

“I HAVE NOTICED AN INCREASE IN THE NUMBER OF 
“PLANT-BASED” FOODS IN MY LOCAL SHOP” 

 
1.5 2.16 0.043 

“I HAVE NOTICED AN INCREASE IN THE NUMBER OF 
ADVERTS FOR “PLANT-BASED” FOODS” 

 
2.04 2.42 0.278 

“I BELIEVE “PLANT-BASED” MEAT ALTERNATIVES 
ARE GOOD AT RECREATING THE TEXTURE OF MEAT” 

 
3.29 3.95 0.07 

“I BELIEVE “PLANT-BASED” MEAT ALTERNATIVES 
ARE GOOD AT RECREATING THE FLAVOUR OF MEAT” 

 
3.56 4.21 0.077 

“I BELIEVE “PLANT-BASED” MEAT ALTERNATIVES 
ARE GOOD AT RECREATING THE APPEARANCE OF 

MEAT” 
 

3.04 3.53 0.206 
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 Table 2 – Table depicting the results of the multiple correlation tests (Pearson’s correlation coefficient) 

performed on ordinal datasets received from the consumer questionnaire. 

 

All three tests showed positive correlation to some extent, although the correlation was weak 

in all cases with the highest correlation being between understanding of WF and “choice” at 

r = 0.368. Unfortunately, this was also the only example which was determined to be 

significant (p = <0.001). The tests of general environmental awareness and awareness of CF 

wielded p values of 0.075 and 0.465 respectively. 

 

Table 3 – Table depicting the results of the Pearson’s Chi Squared test conducted to assess correlation 

between consumer’s perceived environmental awareness and their choice of dietary habits (regularly 

reducing meat intake or not) 

 

QUESTIONS CONSIDERED FOR CORRELATION SIGNIFICANCE 

GENERAL ENVIRONMENTAL AWARENESS/CHOSEN DIETARY 
PARAMETERS 

p = 0.396 

 

Discussion  

As mentioned in the results section, the majority of the population sampled for the 

questionnaire stated that they were reducing their meat content to some extent. In line with 

the previously summarised research into the environmental impact of food production, the 

majority of those who were reducing their meat content stated the environment/morality as 

their primary reason for doing so. This suggests that information about the impact of food is 

QUESTIONS CONSIDERED FOR CORRELATION 
CORRELATION 
COEFFICIENT 

SIGNIFICANCE 

GENERAL ENVIRONMENTAL AWARENESS/WILLINGNESS 
TO CONSUME PLANT-BASED MEAT ALTERNATIVES 

r = 0.188 p = 0.078 

PERCEIVED AWARENESS OF “WATER 
FOOTPRINT”/WILLINGNESS TO CONSUME PLANT-BASED 

MEAT ALTERNATIVES 
r = 0.368 p = <0.001 

PERCEIVED AWARENESS OF “CARBON 
FOOTPRINT”/WILLINGNESS TO CONSUME PLANT-BASED 

MEAT ALTERNATIVES 
r = 0.078 p = 0.465 
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reaching consumers, whether through the media or through higher education (given that a 

large number of participants are likely university students due to the method of circulation 

used during data gathering). This also draws parallels to the studies which suggest that a 

significant number of those who are aware of the environmental impact of food and/or are 

choosing to eat alternative proteins (whether they be plant based or cultured), are younger 

or have higher levels of education than those who do not (De Boer et al. 2013; Birch et al. 

2019; Grasso et al. 2019; Wilks et al. 2019). To affirm these assumptions a correlation test 

was conducted between the participants perceived environmental awareness and their 

choice of meat consumption (“dietary parameters”). Though there was no significant 

correlation in this instance (see Table 3), there could be a number of reasons for this. The 

most likely being that many of the participants may have overestimated their environmental 

awareness due to different perceptions of what “environmentally aware” means. If true 

correlation is to be established, further and more in-depth research should be conducted into 

the true nature of the consumers awareness. Perhaps a 2nd questionnaire could be issued to 

the participant in an examination style to accurately and impartially test their environmental 

awareness.  

As mentioned previously comparing genuine meat to plan-based meat alternatives is a 

complicated discussion. It is difficult to definitively say which is healthier than the other due 

to the large variety of products in each category and their various nutritional profiles. This 

was reflected in the consumers answers to the questionnaire when asked if they believed 

Quorn products were “generally healthier than meat”. Though collectively the majority of 

participants agreed to some extent with the statement, the most commonly given answer was 

“neither agree nor disagree”. This suggest that a number of participants do not understand 

the nutritional profiles of plant-based foods enough to make a judgment on the impact on 

health, and although the difference in opinion between those participants reducing meat 

content and those who are not was minimal, it was significant. As discussed in the 

introduction, in some instances there is very little difference in the nutritional profiles of plant-

based products and meat products, though across a variety of products there are key 

differences. Such as the example given of the 4oz plant-based burger which was 

considerably higher in sodium than its meat counterpart (over 300mg more) (Webster 2020). 

Another such study into the Australian plant-based market found similar results: the plant-

based mince products they examined were up to 6 times higher in sodium than the average 

beef mince. However, the opposite was true for the sausage-style products tested where it 

was found that genuine meat sausages had as much as 66% more sodium. Though the plant-
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based meat products were oftentimes higher in fat and sodium, they were also found to be 

higher in a number of essential nutrients as well as dietary fibre (Webster 2020; Curtain & 

Grafenauer 2019; Vatanparast et al. 2020). Nutrients such as calcium and iron as well as 

vitamin B12 can often become deficient if one is following a plant-based diet due to a lack of 

dairy based calcium and heme-iron from red meat and so it is essential that it is supplemented 

in the diet. This research outlines the need for consumers to have at least a basic 

understanding of nutrition in order to make personal and informed dietary choices based on 

their own specific energy and nutrient needs.   

As for the rise in commercially available plant-based meat alternatives, the results from 

the questionnaire confirmed what was suspected about consumer attitudes. It seems that 

those who do not eat plant-based are significantly less likely to have noticed a rise in plant-

based products in their local retailer despite there being no difference between the two groups 

of consumers when asked if they had noticed an increase in plant-based advertising (see 

Table 1). This follows the idea of strategic ignorance which, as previously discussed, states 

that some consumers may ignore new information about their habits if it absolves them of 

guilt (Onwezen & Van der Weele 2016). Just such a phenomenon can be observed in the 

non-plant-based consumers questioned in this study who have been exposed to the same 

level of advertising as the environmentally aware consumers but choose not to consume or 

increase their awareness of new plant-based products.  

Overall, given that the research discussed in the Introduction indicated following a plant-

based diet can have sizable impact on a person’s personal environmental footprint, it should 

stand to reason that with a sufficient investment in environmental education a substantial 

portion of consumers would be motivated to reduce their meat intake to some extent. Within 

the small section of random population sampled for the purpose of this questionnaire, almost 

80% of consumers sampled stated they were reducing their meat content to some extent and 

the primary reason given was environmental awareness (see Figure 2). Though when asked 

about their perception of their own environmental awareness the results were mixed. The 

concept of Carbon Footprint (CF) has become synonymous with climate change in recent 

years whereas the concept of a Water Footprint (WF) is less commercially established. While 

there has been a global focus on water quality in Third World countries due to work by non-

profits such as Water Aid, the idea of water pollution due to food production in the First World 

is less circulated in the media. This is well illustrated in the results of the questionnaire where, 

overall, the participants generally believed they had an understanding of the concept of CF 

but were less sure of the concept of WF.   
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The results confirmed the alternative hypothesis that an increased awareness of 

environmental issues increases likelihood of being plant based. They also showed there was 

a significant difference in perceived awareness of general environmental impact, WF and CF 

between the groups of those reducing their meat intake and those who are not (p=0.0498, 

p=0.009 and p=0.0223 respectively) with the group who were reducing meat intake 

perceiving themselves as having a greater level of understanding. As mentioned, these 

results are indicative of a correlation between environmental awareness and the choice to 

reduce meat intake, therefore confirming statements made by previous research studies 

which suggest that a higher level of knowledge and understanding (essentially a higher level 

of education) increases the prevalence of acceptance of plant-based alternative proteins (De 

Boer et al. 2013; Birch et al. 2019; Grasso et al. 2019; Wilks et al. 2019). Furthermore, when 

given a specific example, the two groups of participants again displayed a significant 

difference in opinion when asked if they believed plant-based “meat” products produced by 

Quorn are generally better for the environment than real meat.  

However, despite positive results from the T-tests, the tests for correlation were less 

conclusive. When testing for correlation between environmental awareness and consumer’s 

intent to include plant-based foods in their diet (herein referred to as “choice”) the results 

were mixed. As before with the T-test, a correlation test was performed for the questions of 

general environmental awareness, understanding of WF and understanding of CF all 

compared to the “choice”. It is assumed that the significant correlation between perceived 

awareness of WF and “choice” but not awareness of CF and “choice” may be due to the 

widespread circulation of the idea of a CF amongst consumers. As previously mentioned, the 

concept has been used as a “palatable” way for consumers to measure their environmental 

impact and that of the companies whose products they use, therefore it has been marketed 

towards all consumers in an extensive fashion. This means that even those with very little 

understanding of environmental issues may have been exposed to the term “Carbon 

Footprint” in subliminal fashion through advertising and the media, possibly skewing the 

questionnaire results due to the ordinal data type. “Water Footprint” is a far less common 

term meaning only those with some level of environmental awareness may have been 

exposed, leading to a more defined dataset from the questionnaire. A correlation with no 

significance may indicate that more accurate and/or extensive data is needed in order to 

obtain a true understanding of the relationship between environmental awareness, which 

stems from sufficient education, and the motivation to choose more sustainable alternative 

proteins.    
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Conclusion 

Given the results of the questionnaire and subsequent analysis, along with previous research 

on the subject it can be concluded that reducing environmental footprint is consumers primary 

motivation for buying plant-based meat alternatives. Consuming plant-based meat 

alternatives, along with other plant-based alternative proteins instead of animal-based 

proteins can be an effective method of reducing both carbon and water footprint from 

agricultural emissions which have been broadly proven to be a leading contributor to climate 

change. Alongside environmental motivations, nutritional concerns also play a role in 

consumers decision making processes. Consumers who choose plant-based products for 

environmental reasons also believe plant-based products are nutritionally superior to animal-

based proteins although a cursory review of products from both categories showed that this 

may not be the case. In fact, in some cases, plant-based meat products may even be higher 

in fat and sodium than their animal-based counterparts, showing that widespread public 

nutritional education is needed in order to allow people to make informed choices depending 

on their own nutritional requirements. Both the results of the study along with research into 

previous studies agree a knowledge of environmental issues can lead to consumers making 

sustainable choices, suggesting education is key in the marketing of plant-based products 

and ensuring consumers lead sustainable lifestyles though further, more in-depth research 

is needed to confirm whether or not this correlation is significant.
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