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Introduction 

 
Global meat production has grown 4-5-fold in the past 50 years (Ritchie and Roser) and with 
this increase comes potentially disastrous health and environmental outcomes. It has been 
shown that meat production and consumption affect human health, significantly adds to the 
amount of harmful emissions released into the environment and causes a large amount of 
habitat loss. The purpose of this environmental impact statement is to provide an overview of 
the problems meat production and consumption create, the environmental impact of meat 
production and consumption, and alternatives that can potentially reduce the amount of 
environmental harm.  
 

Environmental impacts 
 

Human Health 

 
The consumption of red and processed meat has been shown to negatively affect human health 
in a variety of ways. Those who consume higher intakes of red meat are more likely to be 
affected by these health problems. Studies generally show that "total mortality rates are 
modestly higher in participants who have high intakes of red and processed meat," with 
evidence showing high intakes of processed meat leading to increased risk of colorectal cancer 
(Godfray et al.). 
 
Every five years, the U.S. Departments of Health and Human Services (HHS) and of Agriculture 
(USDA) are required to jointly publish the Dietary Guidelines, a report that contains nutritional 
and dietary information and guidelines for the general public (health.gov). According to the 
USDA, Americans on average consume more than the recommended amounts of meat, eggs, 
and nuts found in the 2015-2020 Dietary Guidelines for Americans. Conversely, the same 
research shows that Americans on average are eating far less than the recommended amounts 
of fruit and vegetables. Below (Figure 1) is a graph from the USDA that shows the average 
consumption of foods compared to the recommendations found in the 2015-2020 Dietary 
Guidelines for Americans. 



   
 

   
 

 

 
 

Figure 1: Average U.S. food consumption compared to the 2015-2020 Dietary Guidelines’ recommendations. 

 
Because Americans on average are eating more than the recommended amounts of meat and 
not enough fruit and vegetables, the effects of meat consumption on human health are a 
country-wide problem that could continue to have negative outcomes if no alternatives are put 
into place. 
 

Environmental health 

  
The production of meat has been found to have a great effect on climate change and the 
environment, specifically the amount of emissions it produces versus plat-based foods. "Meat 
produces more emissions per unit of energy compared with that of plant-based foods because 
energy is lost at each trophic level" (Godfray et. al.).  
 
Along with the emissions, the production of meat has negative effects on air and soil quality. 
Livestock production is found to be a major source of greenhouse gas and other pollutants and 
can exacerbate soil erosion (Godfray et. al.). The land used for livestock has also been found to 
negatively affect the environment. Agriculture uses the most freshwater of any human activity, 
with nearly a third required for livestock, meaning meat production in water-stressed areas 
competes with the other uses of water, including the water needed to maintain natural 
ecosystems (Godfray et. al.).  
 
Along with the agriculture, the excrement left from livestock is a major pollutant of land and 
water around the world: “Manure effluent and extensive over-use of fertilizers for feedstock 



   
 

   
 

production [...] pollute many waterways and are significant contributors to the more than 400 
dead zones that exist at river mouths worldwide” (Machovina, Feeley, Ripple). 
 

Habitat loss and species extinction 

  
Producing livestock for meat consumption has been found to be a leading cause of habitat loss, 
with many forests needing to be cut down to create pastures and arable land to meet the 
demand for animal feed (Godfray et. al.). "Livestock production is the predominant driver of 
natural habitat loss worldwide,” and agricultural expansion is the leading cause of tropical 
deforestation (Machovina, Feeley, Ripple).  
 
This loss of wildlife habitat is leading to the extinction of many animal species. Machovina, 
Feeley, and Ripple argue that while hard to quantify, animal product consumption by humans 
“is likely the leading cause of modern species extinctions” since it is the major driver in 
deforestation, land degradation, pollution, climate change, overfishing, sedimentation of 
coastal areas, facilitation of alien species invasions, and loss of wild carnivores and herbivores 
(Machovina, Feeley, Ripple). It has been found that 94 percent of the world’s largest terrestrial 
carnivores have been negatively affected by habitat loss and/or persecution due to conflict with 
humans, while about 60 percent of large wild herbivores are threatened with extinction due to 
hunting, land-use change, and resource depression by livestock (Machovina, Feeley, Ripple).  
  

Range of alternatives 
 
Reducing the amount of meat consumed around the world will be a difficult feat, but a very 
necessary one. It is important to make the distinction that while the production and 
consumption of meat is and will continue to negatively affect health, the environment, and 
species and habitats at the current rate, reducing the production and consumption of meat will 
provide some relief without the need to eliminate meat entirely from diets. Although meat is a 
good source of energy and nutrients like protein, iron, zinc and vitamin B12, it is possible to find 
a sufficient source of these nutrients in a wide variety of other foods that are available for 
consumption (Godfray et. al.). Relying less on meat and more on these other foods will provide 
the necessary nutrients needed in human diets while reducing the environmental harm that 
meat production and consumption is currently creating.  
 



   
 

   
 

Action Alternatives 
 
The most common diet in the U.S. is omnivorous, which contains both plant and animal-based 
foods. Out of all meat sources, “the high rate of consumption of beef has been shown to be the 
largest driver of food-borne greenhouse gas emissions, water use and land occupation in the 
U.S. diet,” according to the authors of the research article Potential to curb the environmental 
burdens of American beef consumption using a novel plant-based beef substitute (2017). In 
order to resolve this issue, Americans would have to switch their diet to less beef and more 
poultry, seafood, and plant protein sources.   
 
The act of eating beef, including all meat sources, has become behavioral in nature. Americans 

consume meat for a host of psychological reasons. Meat is the centerpiece for social gatherings 

throughout the year. Beef is regarded as an indulgence at home and in fine dining. Americans 

also believe that meat is the only way they can consume the daily recommended amount of 

protein.     

It is true meat is a complete protein containing all essential amino acids needed by the human 

body. If Americans switched to a plant-based diet, proper protein and iron levels to maintain a 

healthy diet would be affected. Plant-based proteins come from sources such as tofu, beans, 

soy, nuts, seeds, and grains. All are good sources of protein, but most are incomplete proteins 

on their own. The plant-based proteins must be combined to form a complete protein to be 

used by the human body. However, to save the impact on the environment and cost, lower 

impact meats can also be incorporated into the plant-based diet.   

Cost Analysis 
 

Researchers are actively trying to create beef alternatives that look, taste, and offer similar 

nutritional value. However, the cost and time to produce such products is risky. Due to low 

demand by Americans, the return on investment is low.   

Researchers are also looking into alternative diets. A study comparing the average U.S. (MUD), 

vegetarian (VEG), and vegan (VGN) diets displayed below consistently favors the vegan diet to 

have the least impact on air, water, and land pollution.    



   
 

   
 

 

Figure 2: Results for the mean U.S. diet (MUD), vegetarian (VEG) and vegan (VGN). 

(A) GHG in kg CO2e. (B) Water use in m3 blue water consumption. (C) Land occupation in m2 organic arable 

land. Error bars indicate range of results for different proportions of ground beef in baseline MUD and varying 

carcass yields. 

 

There is also an argument to switch to other forms of meat in conjunction with plant-based 

proteins to reduce beef intake to decrease the impact. However, since poultry production has 

increased, so has disease and costly issues to the animals and the public. So, switching to 

poultry alone is not the answer. However, a combination approach might be the quickest and 

most cost-effective action to date. The graph below shows the environmental impact on each 

source of protein.   

 

 

 

Figure 3: Embodied GHG for different foods. 

GHG emissions in kg CO2e/kg protein produced. 



   
 

   
 

It is clear all other sources of protein have the least impact on the environment compared to 

beef. We need to find a solution in order to reduce the impact beef has on the environment. 

The problem is, what can we do now? 

Conclusion 
 

“It has been long known that reducing meat intake, alongside improved production and 

management of food waste, can play an important role in reducing the environmental impacts 

of the U.S. and similar diets. The challenge now is less about identifying the problem, but rather 

getting people to make a switch. This is a difficult proposition in the U.S. where meat heavy 

diets are deeply enmeshed within its eating culture” (Goldstien et. al.). A good place to start is 

to start small. A tiny shift over time will result in a large impact. Americans need education to 

influence buying habits to purchase sustainable food now and into the future. One idea is a 

nutritional education course devised by the federal government provided to the public through 

schools, colleges, and grocery stores. Also, Whole Foods Market provides labels on all 

meat/seafood products with sustainability ratings. Americans can also adopt meatless Monday 

to decrease meat consumption and explore plant-based recipes. These suggestions seem small 

but can have a large impact if adopted by the public. The best place to start is through 

education and awareness.  
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