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Eating meat – a WinACC view 

 
“Meat production and climate change are tightly linked”. 

 

 

Meat and greenhouse gas emissions 

 

People ask WinACC whether to eat meat, what meat to eat and how often. “Meat” includes red meat 

(beef, veal, lamb etc.), white meat (mostly chicken but also other fowl) and fish. WinACC is also 

sometimes asked whether it encourages dairy-free, vegetarian or vegan diets. 

 

SUMMARY 

 Food and energy are wasted when animals which will be eaten by humans are fed on 

plants such as maize. It would be better if humans ate the maize. A similar waste occurs 

when meat-eating animals eat plant-eating animals. We should aim to eat food from lower 

down the food chain. 

 Eating meat is not necessarily bad for the environment if the meat has been produced in a 

low-carbon way. However many people eat meat which has been produced by factory-

farming; it would be better for the environment to eat less of this. 

 It is complicated to work out which meat has the least greenhouse gas emissions. Factors 

include whether the animal was allowed to range freely or was industrially reared, whether 

the meat is red (beef, veal, mutton and lamb) or white (poultry and pigs) and where the 

meat has come from (locally, UK or abroad). In general, white meat is better than red meat 

and, when reared under similar conditions, locally reared meat is better than meat from 

abroad. 

 It is better to choose fish which eat plants, such as carp, tilapia, and barramundi and to 

avoid meat-eating fish from higher up the food chain such as tuna, salmon and swordfish. 

Similarly, it is better to avoid species which have been overfished and are endangered. 

Wild fish, caught sustainably, are likely to contain less persistent pollutants than farmed 

fish. 

 Simply eating less meat (and dairy products) can reduce your greenhouse gas emissions 

significantly. 

 Overall, it is better to move to a diet based more on cereal, vegetable and fruit, and ideally 

reduce meat consumption while selecting primarily UK grass fed meat, in addition to buying 

sustainably produced, local food. 
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This document focuses on the ecological and environmental impacts of meat eating. It does not 

consider the health implications of eating meat or animal welfare. 

 

What are the benefits of eating meat? 

 

Meat provides proteins and is a source of vitamin B12. It also contains saturated fat and lacks fibre. 

Fish provide oils, such as Omega 3 fatty acids, which are not readily obtained from other food. 

 

Are some meats environmentally better than others? 

 

The environmental impact of an animal that is bred for food depends on many factors. We need to 

look at its overall contribution to greenhouse gas (GHG) emissions. It has been estimated that, 

globally, livestock production is the second biggest source (18%) of all GHG emissions, after 

producing energy, although a more likely figure is probably around 10%. 

 

The relative contributions to emissions from three common types of meat are shown in Table 1. 

Table 2 shows the amounts of fossil fuels involved in producing various meats and maize in the 

USA. 

 

Table 1. Greenhouse gas emissions from the intensive production of different meats  

Meat  Chicken Pork Beef 

Emissions (kg CO2eq/kg of meat) 1.1 3.8 14.8 

 

Table 2. Comparison of the amounts of fossil fuel energy required in the USA to produce 1000 

calories of meat, using factory farming methods, or maize. 

Food Maize Broiler 
chicken 

Turkey Pigs Eggs Beef  Lamb 

Fossil fuel 

energy (kcals) 

2.2 4 10 14 39* 40 57 

*The relatively high value for eggs can probably be explained by the intensive production considered here. 

 

Red and white meat 

A cow contributes to global warming when it is industrially reared and fed maize, grain or soy that 

has been grown in a field which required fertilisers and irrigation. An energy dense, human diet high 

in meat and animal products generally consumes more energy than a diet based on plants. Feeding 

grain to animals to be eaten by humans results in significant energy losses during the conversion of 

grain to meat. Even so, more than a third of the world’s grain production is used to feed animals. 

About ten times more energy would be gained by humans eating the maize directly than by eating 
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the cow that ate the maize, yet 40 per cent of the world’s grain harvest is fed to livestock! Further, 

animals such as cows and sheep produce methane (at both ends of the animal) which is a powerful 

GHG. Similar arguments apply to dairy cows so it is also better to eat less cheese and other milk 

products. 

 

On the other hand, a cow or sheep that has been raised on sustainable pasture contributes to a 

carbon-rich topsoil from its dung. Such pasture may be based on ground that is unfit for growing 

crops – for example, because it is too steep or inaccessible, or the soil is poor). The natural 

permanent grasses that feed the cow or sheep are the largest terrestrial carbon sink on Earth. 

Properly managed, pasture land is probably the most efficient natural means of capturing CO2 in 

temperate latitudes. In winter, such an animal requires much less sustenance from crops grown for 

the purpose. Sometimes sheep and/or cattle are used to graze grassland in order to encourage the 

growth of wild flowers and to maintain certain habitats. 

 

Pigs and chickens used to be fed on catering and domestic food waste, which has a very low 

carbon footprint. Since 2001 this is contrary to EU regulations (although it is still legal to feed them 

some waste such as bread). Pigs and chickens are more efficient than cattle at converting feed into 

meat for human beings and so are less carbon-intensive.  

 

Wild meat 

Wild meat comes from animals that lived in the wild in a sustainable natural cycle and have been 

killed for people to eat. UK examples include deer, rabbit, hare, woodpigeon, pheasant, partridge 

and duck. Wild meat is low carbon. However the sustainable stocks are relatively small and such 

meat is usually more expensive. 

 

Exotic meat  

Exotic, i.e. non-indigenous, animals bred for meat include water buffalo and boar, both of which are 

reared at Laverstoke Park in Hampshire, bison, elk, red deer and ostrich. These animals live in the 

open air. Their carbon footprints is unknown. 

  

People in other cultures eat cold-blooded animals such as reptiles and insects which contain protein 

but fewer calories and fat. Being cold-blooded, insects convert plant matter into protein extremely 

efficiently; they don’t spend energy on keeping warm. It is said that ‘farming insects emits ten times 

less greenhouse gas than farming livestock’.  

 

Fish 
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Fish are caught wild, mostly at sea, or grown in fish farms in the sea or inland breeding ponds. 

Meat-eating fish and plant-eating species have different footprints. A meat-eating fish lives higher up 

the food chain, and requires about ten times as much energy to sustain it. In a fish farm, energy is 

used to grow or harvest the plant-eating fish that are fed to the meat-eating fish. For example, it 

takes vast quantities of fish caught in the wild to provide sufficient fishmeal and fish oil to feed 

farmed salmon. One scientific study calculated that more than three pounds of wild fish - anchovies, 

herring, sardines, menhaden, mackerel and the like - are needed to produce one pound of 

marketable farmed salmon. Meat-eating species are also more likely to be a stronger source of 

persistent pollutants such as heavy metals and some organic compounds. 

 

It is better to eat plant-eating fish such as carp, tilapia, and barramundi which preferably have been 

caught in the wild. Taras Grescoe, in his book Dead Seas, recommends eating Pacific halibut, 

herring, Atlantic mackerel, trout and blue whiting and not, under any circumstances, blue fin tuna, 

Chilean sea bass, Atlantic cod, grouper, Atlantic halibut, marlin, monkfish, orange roughy, shark, 

dogfish and skate whose populations have become endangered by overfishing. 

 

It is good practice to buy only fish with a Marine Stewardship Council (MSC) or similar label. The 

MSC is a global organisation that allows suppliers to use its MSC ecolabel on fish that have been 

reared or harvested sustainably. The Global Aquaculture Alliance has similar objectives; look for 

suppliers with their Best Aquaculture Practices (BAP) certification. In the UK the Soil Association 

and the Organic Food Federation have developed aquaculture standards for organically farmed fish. 

This may also help to avoid fraudulent descriptions of the fish being bought. 

 

Processed meat 

Processed meats include a variety of products such as bacon, ham, sausages, meat balls and meat 

paste, usually derived from red meat. Fast food such as frozen pizzas also contains processed 

meat. Many of these products use edible parts of animals, such as offal, edible fats, bone, blood, 

intestines, and gelatine from abattoirs, which otherwise would be thrown away. So they make meat 

production more efficient. However, producing processed meat also involves the use of extra 

electricity and gas not only for cooking but also for mechanical processing, canning, smoking and 

refrigeration. This means that processed meat is likely to have a larger carbon footprint than 

unprocessed meat. 

 

The contributions of packaging and transport 

 

Packaging, while important for protecting meat from contamination, contributes only a small amount 

to the carbon footprint of meat. For example, shelf life was extended, thereby reducing waste, by 
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changing from plastic trays to shrink-wrapped and vacuum ‘skin packs’ for some meats; other sorts 

of packaging, which allow customers to sub-divide the purchase into separate portions, have been 

proposed for chicken. A lot of packaging is now diverted from landfill and is re-cycled. 

 

The transport of feedstock and meat also involves GHG emissions. More than two-thirds of the 

protein-rich feed crops for livestock in the EU are imported. Meat is imported in refrigerated ships. 

Shipping currently accounts for around 1 billion tonnes of carbon dioxide and it has been suggested 

that this could triple by mid-century. In 2007, maritime transport emitted 3.3% of the world's total 

CO2 emissions. The CO2 emissions released by the shipping sector may already be a larger 

proportion of the global total than the CO2 released by the aviation sector. However, because a ship 

can carry far more cargo than an aeroplane, the GHGs emitted per kilogram of ship-borne meat are 

very much less. Some sea-food is also air-freighted leading to an even higher carbon footprint than 

if it was locally sourced. Grescoe estimates that to bring a 5 kg farmed salmon to the American 

consumer causes the emission of 53 kg of CO2. Therefore it is better to buy imported meat and sea-

food which has been carried by sea instead of by air. It may also be better to buy meat and sea-food 

produced locally, or at least in the UK, depending on the circumstances under which it was reared. 

For example, free range animals reared abroad may have a lower carbon footprint at the sales 

counter than animals reared in UK under intensive conditions. 

 

At least in the USA, moving away from a diet of red meat and dairy will have a greater impact on 

climate change than avoiding transport emissions. A UNESCO report stated that changing one’s 

diet is an effective means for reducing one’s GHG emissions. Although food is transported long 

distances in general, the high GHG emissions associated with food consumption are dominated by 

the production processes (as much as 83% in the USA) and not by transportation. The report 

concluded that if, for just one day per week, people ate chicken, fish, eggs, or a vegetable-based 

diet instead of red meat and dairy products this would achieve a greater GHG reduction than buying 

all their food from local sources. 

 

How to reduce your carbon footprint from eating meat 

 

A recent study for the European Commission recommended changes in behaviour to reduce the 

carbon emissions from food, including meat. The changes include: changing to a vegetarian diet, 

reducing the intake of animal protein, eating a larger share of local and seasonal food so as to 

reduce imported food, and reducing energy and fuel use from shopping, refrigeration and cooking. 

 

Conclusions 
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1. Food and energy are wasted when animals, destined to be eaten by humans, eat plants 

such as maize. It would be better if humans ate the maize. A similar waste occurs when 

meat-eating animals eat plant-eating animals. We should aim to eat food from lower down 

the food chain. 

2. Eating meat is not necessarily bad for the environment if the meat has been produced from a 

low-carbon source. However many people eat meat which has been produced by factory 

farming and eating less of this would be to the advantage of the environment. 

3. It is complex to know which meat involved the least greenhouse gas emissions in its 

production. Factors include whether the animal was allowed to range freely or was 

industrially reared, whether the meat is red (beef, veal, mutton and lamb) or white (poultry 

and pigs) and where the meat has come from (locally, UK or abroad). In general, white meat 

is better than red meat and, when reared under similar conditions, locally reared meat is 

better than meat from abroad. 

4. It is better to choose fish which eat plants, such as carp, tilapia, and barramundi and to avoid 

meat-eating fish from higher up the food chain such as tuna, salmon and swordfish. 

Similarly, avoid species which have been overfished and are endangered. Wild fish, caught 

sustainably, are likely to contain less persistent pollutants than farmed fish. 

5. Simply eating less meat (and dairy products) can reduce your greenhouse gas emissions 

significantly. 

6. Overall, it is better to move to a diet based more on cereal, vegetable and fruit, and ideally 

reduce meat consumption while selecting primarily UK grass fed meat, in addition to buying 

sustainably produced, local food. 


