Omnivore, vegetarian, vegan diets how do we decide what is sustainable and nutritionally superior.

Introduction     
“Food is the single strongest lever to optimize human health and environmental sustainability on earth” (Willett W & et al, 2019).
What was once considered a luxury food item for many households and decreased further with rationing during WW2 meat consumption and the industry dominate large areas in the supply and demand food chain. The realization of the impact intense farming and food production has on the environment, contributing to climate change due to the expulsion of greenhouse gasses , deforestation, water use, nitrogen cycling, and biodiversity loss has generated crisis talks with world leaders and specialists to employ policy and strategies of intervention as a matter of urgency (UNFCCC., 2022). Plant based diets, the consumption only of foods of plant origin and vegan diets -  restricting all animal product along with all by-products being eggs, dairy and honey are becoming more “trendy” in recent years with consumers becoming more heath conscience, concerned for animal welfare and sustainability of the food system, along with the ecology and  environmental impact  (Craig et al., 2021). 
The demand for fast food burger and chicken outlets has soared over the past 20 years seeing a growth in industrialised animal production within high income countries producing mass quantities of  protein derived from “made animals – rather than bred” (de Boer, Schösler and Aiking, 2014). Cattle meat has more than doubled globally since 1961 increasing from 28 million tonnes to 68 million tonnes per year in 2014 (Richie, H., Rosser, M., 2020) with poultry and pork significantly increasing 12-fold and 4-5-fold respectively in the past 50 years. With such rapid supply the negative impact from agriculture the overexploitation of land with the use of pesticides and fertilizer equates with a loss in biodiversity (González et al., 2020).
The EUS farm-to-fork strategy (F2F) has set targets to transform the EUs food system with a forecasted 50% reduction in the use of pesticides, at least 20% reduction in use of fertilizers, 50% reduction in sales of antimicrobials used for farm animals and aquaculture, reaching 25% of agricultural land under organic farming (Wesseler, 2022). An article by Rocchi et al., ( 2021) reports between 2007-2017 organic farming increased by 5.6% per year with Spain, Italy , France and Germany being the predominant countries. Millions of people are dependent on farming as their sole means of livelihood even more so in third world countries  (UNA-UK., 2020). Therefore, a shift to vegetarianism or vegan diet can have serious socio-economic implications. 
The aim of this study is to assess the likelihood of adopting a sustainable diet considering optimal nutritional requirements along with minimal environmental impact. Some believe eliminating all animal produce from the diet is the answer however, plant proteins do not contain all the amino acids in the same quality as animal proteins, termed as  “complete” proteins with high biological value containing all nine essential amino acids (Tso & Forde, 2021). The alternative is the “flexitarian” diet, or conscientious omnivorism , reducing the consumption of meat and animal product, increasing plant, pulses and legumes in favour of meat fee days, ingesting a diverse range of nutrients and  promoting “meatless days”, “less but better” satisfying certain ethical standards.   
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Dietary choice or preference
“A sustainable diet has a low environmental impact which contributes to food and nutrition security and to healthy life for present and future generations. Sustainable diets are protective and respectful of biodiversity and ecosystems…nutritionally adequate , safe and healthy; while optimizing natural and human resources” (Burlingame et al., 2012; Fresán & Sabaté, 2019).
Western diets are typified by excessive intakes of animal products, with high meat consumption recorded within high-income countries namely Germany, Netherlands and USA recognising a  need to moderate meat consumption to reduce global pressure on public health, the environment and society (Apostolidis and McLeay, 2016). Excessive intake of animal protein leads to the fact that consumers are exceeding dietary recommendations by 70% (Apostolidis and McLeay, 2016). The UK Department of Health., (1991) reference nutrient intake for protein is 0.75g of protein per kg of bodyweight for adults equating to approximately 55.5g for males, 45g for females. The British Nutrition Foundation states the average daily intake for the UK is 76g/day for adults aged 19-64 and 67g/day for adults aged 65+ exceeding RNI for protein (British Nutrition Foundation, 2021). Recent years have seen a significant shift in dietary patterns where meat consumption is reduced for health, environmental, ethical and financial reasons hereby following a “flexitarian diet” (Apostolidis and McLeay, 2019). A flexitarian diet can vary from meat consumption just once a week, to semi-vegetarian or just with the mindset of reducing meat consumption (Kemper et al., 2023).
The discordance hypothesis also referred to as  “evolutionary nutrition” depicted from the Palaeolithic era validate the thesis that humans are genetically programmed to eat meat and require it (Apostolidis and McLeay, 2019) with the perception humans are genetically ill equipped to consume grains, sugars and processed foods following the advancement in agriculture. “Evolutionary nutrition” emerged in the 1990’s with various versions namely the  Atkins diet, South Beach, Zone and Paleo diets, with advocates of the theory determining brain development requires meat, that dental hygiene wasn’t an issue until the introduction of grains and diseases like cancer, diabetes, and cardiovascular disease are a consequence of a sedentary lifestyle in contrast to the “hunter/gatherer” lives of our ancestors (Chiles & Fitzgerald, 2018). However, it can be argued by some, that humans are not adapted to eat meat and have evolved into omnivores, with arguments based on the structure of our teeth, or that our intestines are too long in conjunction with herbivores, or that our hands are developed for picking berries or fruits rather than clawing into meat or pray (Riva, 2018). Gut morphology studies as referred by Mann, (2007) reveal that humans are not carnivores but omnivores, with plant foods providing the bulk of the diet of our ancestors thereby energy from protein, long chain fatty acids, B12, iron and zinc came from meat.  N. J. Mann, (2018) argues the western departure from this hunter gatherer lifestyle of high meat minimal grain intake forged the pathway for lifestyle associated diseases now prevalent in today’s cultures and that meat is a key factor for brain development. 
For those who class themselves as vegan profess it is not just a diet but a way life , excluding all animal product from food to clothing, toiletries, cleaning products etc recognising that animals are sentient beings having the right to live free from harm and exploitation, these individuals are termed as an “ethical vegan”, whereas in comparison health and environment  are key motivators for many vegans (Braunsberger and Flamm, 2019). Leitzmann, (2014) notes the first vegetarian society was formed in 1847 in England, and the International Vegetarian Union established in Dresden 1908, the first vegan society established in Leicester England in 1944 and the European Vegetarian Union was established in Brussels in 1985. At the forefront are some eminent vegetarians of their time;  Irish playwright George Bernard Shaw, Mahatma Gandhi and Albert Einstein all abstaining meat for both ethical and health benefit reasoning (Leitzmann, 2014). Media has now elevated “vegan” status with the movie documentary Gamechangers depicting  health, strength and training gains by consuming a completely plant-based diet,  endorsed by celebrities from film and sporting backgrounds. The film also vilifies meat eating in a scaremongering way to play on the emotion of its watchers. 
 The psychological conflict between caring for animals and their welfare wanting no harm to come to them but still consuming  an omnivorous diet, adopting a moral disengagement, and dissociation of the perceived harm related to its concept is referred to as the  “meat paradox” (de Groeve and Rosenfeld, 2022). Another mindset used is  Cognitive dissonance theory (de Groeve & Rosenfeld, 2022) adopting 3 points; (1) an inconsistency exists, (2)generates an aversive arousal, (i.e., the cognitive dissonance stage) (3) motivate inconsistency reduction strategies (Martinie, Milland and Olive, 2013; Rothgerber and Rosenfeld, 2021). Meat-related cognitive dissonance (MRCD) (Rothgerber and Rosenfeld, 2021) recognizes; (a) behaviour as a meat eater, and (b) realizes that eating meat may cause harm to animals, the environment and health (Rothgerber and Rosenfeld, 2021). A report by Piazza et al., (2015) identified 6 studies on the rationalization people use to eat meat using the 4N theory; The belief that eating animals is NECESSARY – (nutritional requirement) NICE – (hedonistic) NATURAL – (a biological requirement) NORMAL – socially endorsed ( a social requirement) concluded individuals adopt several strategies in their rationalization of meat consumption and albeit contentious it is impossible to predict the change in attitudes towards meat consumption and whether the 4Ns will continue to validate opinions.


Health benefits and dietary needs
The notion that following a plant-based diet has health benefits compared to omnivores is well documented. A systematic review with meta-analysis by Dinu et al., (2017) found  significantly lower levels of body mass index (BMI), total cholesterol, LDL cholesterol, triglycerides and blood glucose in a population of 56,000 plant-based consumers when compared to nonvegetarians, along with BMI, total cholesterol and LDL cholesterol in vegans compared with non-vegans. However, it is also pivotal in recognition that the individuals who adopt a vegetarian/vegan diet tend to be more conscientious with their dietary habits generally consuming less highly processed foods in favour of raw or natural products therefore already consuming a healthier diet and lifestyle in comparison with most omnivores (Rocha et al., 2019). However, to be addressed is the increasing popularity of meat substitute alternatives appearing in fast food and bakery outlets with vegan options drawing in consumers, which may question the health and environmental impact of future studies.
The health benefits associated with adopting a vegetarian/vegan diet are dependent on ensuring a balanced diet is consumed with a wide spectrum of vegetables, legumes, pulses and fruits as it must be noted nutrient deficiencies common in a vegetarian diet include protein, omega-3fatty acids, vitamin D, vitaminB12, iron, zinc and calcium (Rocha et al., 2019). Lynch et al., (2018) refers to  muscle protein synthesis when crucial BCAAs which include leucine, isoleucine and valine, more concentrated in animal-based proteins compared with plant proteins become less effective, along with the digestion and absorption impacting postprandial muscle protein synthesis. Many plants do not contain all nine essential amino acids termed as  “incomplete” protein, compared with animal-based nutrients termed “complete” protein containing higher biological value, rendering it imperative a balanced diet is followed if consuming a “meatless” and especially plant restrictive diet (Tso and Forde, 2021). 
Orthorexia and eating disorders may have a link due to “restrictive eating” a study by Brytek-Matera et al., (2019) concluded a more self-conscious attitude toward “healthy eating” along with controlling and restricting food intake led to higher prevalence of orthorexia nervosa  in vegans compared with vegetarian and less again in omnivores, however it is important to note the low number of participants within this study, further research in the area would be required. Kalika, Egan, and Mantzios (2022) associate a distinct connection of orthorexia nervosa with those following a vegan diet, in relation to restrictive and controlling eating behaviour that form the characteristics of an eating disorder. 
Consuming a well-balanced diet without restriction, but being mindful and sourcing quality products, fulfilling certain criteria hereby abstaining or rejecting certain products generates “empowered consumers” (Apostolidis and McLeay, 2019). A flexitarian diet or, if adopting the term “conscientious omnivorism”  may result in superior nutritional benefits, but also with a distinct emphasis on sustainability (Rothgerber, 2015). Apostolidis and McLeay (2019) suggests meat “anti-consumers” may relapse from following a meatless diet to consuming meat when lifestyle, ideologies and belief condone. 


Sustainability and biodiversity  
“Biodiversity plays a crucial role in human nutrition through its influence on world food production, as it ensures the sustainable productivity of soils and provides the genetic resources for all crops, livestock, and marine species harvested for food. Access to a sufficiency of a nutritious variety of food is a fundamental determinant of health” (WHO,.2015).
Recent studies have revealed high meat and dairy consumption equals a higher carbon footprint which has been well documented globally by scientists and leading health organizations (Siegrist and Hartmann, 2019). The European Green Deal and its Farm-to-fork strategy charting the value of food sustainability is high on the agenda for establishing Europe as the first climate- neutral continent by 2050 (EU 2020). Food production and consumption encompasses a multifaceted system including various stages from; agriculture and livestock managing, processing, transportation, preparation, consumption and waste management, thereby adopting a universal approach to sustainability is needed  (Görkem ÜÇTUĞ et al., 2021). 
Meat production primarily beef contributes the most GHG emissions from the agriculture sector  caused by enteric fermentation ( gas and belching) the expulsion of methane (Aggarwal P and Shehnab S, 2020). New Zealand not researched as well as United States or Europe is a major exporter of agricultural products, nearly 50% of New Zealand GHG emissions stems from agriculture and boasts  $NZ13.6 billion a year dairy industry along with the sixth highest per-capita meat consumption globally (Kemper et al., 2023). Aggarwal P and Shehnab S, (2020) state the carbon footprint of a Big Mac that produces 4kg of CO² equates to 1 litre of petrol. With red meat at the top of the carbon footprint  food chain  a total elimination is not a concept to behold, therefore farming initiatives which include the Farm -to Fork Strategy to increase organic farming, improve animal welfare along with a reduction in excess fertilization pesticide and antimicrobials form a strategy and implementation for more biodiversity within the agricultural communities (EU, 2020).
If comparing an omnivore with a vegetarian of vegan diet then the type of diet consumed needs to be addressed. If meat is replaced with vegetables grown in high-energy demand greenhouses or are out of season fruits flown in from afar greenhouse gas emission (GHG) offset could be reversed (Dorgbetor et al., 2022). Consumers wanting to adopt a more sustainable and biodiverse diet require knowledge and understanding that can, in some cases be misunderstood. A study by Rosi et al., (2017) of 153 Italian adults ( 51 omnivores, 51 ovo-lacto- vegetarians, 51 vegans) were compared using a 7-day dietary record, undoubtedly the omnivore category rated highest in total carbon footprint, however when taking into account real life context the vegan diet was not significantly lower in environmental footprint compared with  the vegetarian diets Rosi et al., (2017) hypothesising the quality intake being lower in  nutritional value causing higher food intake along with consuming highly industrialized meat and dairy substitutes in a bid for satiety. A Life Cycle study on fruit consumption in the UK by Frankowska, Jeswani and Azapagic, (2019) established melons have the lowest footprint with mangoes and avocados rated the highest as they are transported by air freight and incredibly only 7% of fruit is produced locally with 70% imported from outside Europe. A diet reliant on a diverse selection of fruits and vegetables, unless home grown rely on transportation and in some cases processing i.e., canned or pre-frozen therefore the Life Cycle Assessment should be a reference method for the food supply chains (Sala et al., 2017).
Research suggests consumers base their evaluation on distance of produce irrespective of the mode of transportation (Siegrist and Hartmann, 2019). A Life cycle assessment on the eco-efficiency of food systems signify long food supply chains may have less impact on GHG emissions than short chain per kg of a given product (Majewski et al., 2020). Consumers electing to buy organic, locally grown produce through “pick-your-own” and by visiting farmers markets are subsequently adding to GHG emissions through the various vehicles used to transport small food volumes.The European Rural Development Regulation ( 1305/2013) “has a limited number of economic operators committed to co-operation, local economic development, and close geographical and social relations between producers, processors and consumers” (Majewski et al., 2020). 


Conclusion
Diet plays an integral part in providing our bodies with nutrition essential for life, development and function. Western diets are synonymous with consuming high quantities of saturated fats, sugars and highly processed foods. It is clear from this review adapting a meat free diet can improve health associated diseases with a diet high in processed foods. However, it is at the expense of eliminating a major food group high in essential nutrients that are less able to be replicated in plant-based diets. Current research leans towards consuming meat in moderation and eliminating processed meat. 
Sourcing local produce and eating with seasonality will in turn create a lower carbon footprint. While going “meat free” adopts lower GHG emissions on a whole, evidence shows  reducing consumption and mass production can reduce emissions by 2050 (WHO,2022)
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