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Bos Taurus, known as cattle (cows and bulls), are large, domesticated ungulates, bred and raised as 

livestock for their meat, milk and hides. Annually 68 million tons of beef produce is consumed, equating 

to 300 million cattle; more than double the consumption rate in 1961 (FAO, 2021). Consumption is 

forecasted to further increase by 2050 as the global population and demand for food rises (Alexandrato 

and Bruinsma, 2012.). Increase in demand has promoted a transition from extensive to intensive 

farming systems designed to maximize production and minimize costs, achieved through large scale 

systems with high stocking densities. Intensive production systems create low cost and accessible beef 

produce for consumers; yet these low prices are distorted and there is an exceedingly higher cost 

behind the displayed retail price. This essay will explore the true cost of cheap beef to the environment, 

animal welfare and people, alongside discussion on mitigation of costs through implementation of 

institutional changes. 

 

Cost to the environment  

Climate change is one of the biggest threats the environment is currently facing, linked to global 

warming, extreme weather events, rising sea levels, changing of ecosystems and biodiversity loss 

(National Geographic, 2019). Beef production significantly contributes to climate change, globally 

emitting 2.9 gigatons CO2-equivilant (Figure 1); 41% of the overall greenhouse gases emitted from the 

livestock sector (Gerber et al., 2013). Main sources of emissions are enteric fermentation (digestive 

processes) producing high levels of Methane (CH4) and manure/manure management producing Nitrous 

Oxide (N20) and Methane (CH4) (Gerber et al., 2013).  Additionally, GHG emissions are indirectly caused 

by beef production through conversion of forests for grazing and feed production, releasing sequestered 

carbon dioxide (CO2) from trees and soil into the atmosphere (UNFCCC, 2021).  Land conversion 

contributes to ecosystem degradation and destruction and threatens biodiversity directly through the 

removal of native species habitats and indirectly through its contribution to climate change. One of the 

most destructive examples of this is the Amazon rainforest where over 80% of deforested land is used 

for cattle farming (Nepstad et al., 2008). 



Beef cattle contribute significantly to water depletion, possessing a global annual water footprint of 

798Gm3 which equates to 33% of water required for global annual livestock production (Mekonnen and 

Hoekstra, 2012).  Beef production pollutes water sources through deposition of manure or through 

surface runoff of fertilizers and pesticides used on feed crops, causing biodiversity loss within aquatic 

ecosystems and further depleting usable water sources (Steinfeld et al., 2006). 

 

 

Figure 1: Greenhouse gas (GHG) emissions from global livestock supply chains (Gerber et al., 2013) 

 

 

Cost to animal welfare 

Welfare encompasses three key components; basic health and functioning, affective (emotional) state 

and ability to live in a manner that suits natural adaptions (Fraser, 1997). The EFSA (2012) identified 

several welfare risks related to housing and management of beef cattle in intensive farming systems. 

Basic health and functioning are affected by respiratory diseases and heat stress linked to overcrowding 

(high stocking density), poor ventilations and mixing of animals in housing systems. The insufficient 

space allowance increases aggression, injury and behavioral restrictions and the concrete flooring of 

housing promotes lameness. Development of digestive disorders such as laminitis, subacute ruminal 



acidosis, para/hyper-keratosis and undernutrition were associated with inadequate management of 

nutrition and feeding. Primarily caused by intensive concentrate feeding and lack of physically effective 

fiber in the diet. Intensive concentrate feeding can also promote the development of behavioral 

disorders, in particular oral stereotypies; repetitive and unvarying behavioral patterns with no evident 

function or outcome involving the usage of the mouth that are not involved in the digestive process 

(Bergeron et al., 2006). Commonly expressed through tongue rolling/tongue playing, object licking and 

bar biting (Doyle and Moran, 2015). Related to inability to live in a manner that suits natural adaptions, 

as cattle are highly motivated to spend long periods of their day foraging and grazing, which is 

prevented within intensive housing systems (Bergeron et al., 2006). 

Many standard husbandry procedures cause negative affective states and elicit pain related responses. 

Common procedures are disbudding/dehorning, branding (ear notching) and castration which are 

associated with immediate pain responses including elevated plasma-cortisol levels, escape-avoidance 

behaviors, tail flicking and head movements (Adcock and Tucker, 2018). These procedures are required 

to reduce aggression or incidence of injury and to aid with identification within high density farming 

systems. 

 

Cost to people  

Currently, 690 million people worldwide experience hunger whilst 750 million people are exposed to 

severe levels of food insecurity (FAO et al., 2020). Yet a third of global arable cropland is used to feed 

livestock (Nellemann et al., 2009) despite being a vastly inefficient food source and using a significant 

amount of resources in comparison to calories consumed by humans (Figure 2) (Mekonnen and 

Hoekstra, 2012; Eshel et al., 2014). Beef production is particularly inefficient and resource intensive; 

high consumer demand for beef puts people in competition with animals for vital food and water 

resources, increases food prices and large-scale intensive systems which can meet demands put local 

small-scale farmers out of business, putting livelihoods at risk. 



   

Figure 2: Feed-to-food and feed-to-protein conversion factors of livestock categories (Eshel et al., 2014). 

 

Beef consumption poses a serious risk to human health; the World Cancer Research Fund/American 

Institute for Cancer Research (2018) strongly linked consumption to bowel cancer and suggested it may 

increase the risk of lung, pancreas and nasopharyngeal cancers. Beef production also presents a health 

risk through transmission of zoonotic diseases such as Bovine Tuberculosis, E. coli and Rabies. Disease 

emergence and amplification have been linked to modern farming practices and intensive systems and 

their increasing population size and density, low genetic diversity within livestock, ventilation systems 

expelling materials and manure handling practices (Jones et al., 2013). Instead of improving husbandry, 

antibiotics are used as a preventative measure against disease, however this has resulted in antibiotic 

resistance, gradually reducing the effectiveness of treatment (Gilchrist et al., 2007).  

 

 

Mitigation of costs  

There urgently needs to be change, with consumers and industry both taking responsibility and 

initiative. Western consumers need to reduce beef consumption, buy more ethically or adopt a 

vegetarian or vegan diet. Decreasing demand will reduce pressure on the industry to create additional 

intensive farming systems to meet consumer demand. The industry needs to transition to extensive 

farming systems with outdoor access and lower stocking densities which will lead to improvement in 



animal welfare, reduction in disease and disorders in animals and lower the risk of zoonosis. Lower 

stocking densities mean farming systems require less environmental resources such as water and food, 

reducing the industries impact on food scarcity and water depletion. Resources that are already 

available need to be utilized: harvesting rainwater for growing plants/drinking water, feeding cattle 

grain that is unsuitable for human consumption and wastes, ecological restoration of already available 

land to make it suitable for grazing, agroforestry to mitigate greenhouse gas emissions. There also needs 

to be utilization of the local workforce and support for local farmers to maintain livelihoods and reduce 

poverty. 

 

Ultimately, the true cost of cheap beef is significant damage to the environment, pollution, depletion of 

vital resources, inadequate animal welfare provisions, hunger and food insecurity, cancer and diseases. 

Perhaps we would rethink our consumption choices and the industry would innovate its production 

systems if educated on this true cost and equipped with the means to choose compassion in farming. 
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