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Abstract
Meat consumption has dramatically increased over the past half century. This increase in
consumption has caused a rise in meat production, raising environmental concerns. This
paper aims to answer the questions: how has the increase in meat consumption impacted the
environment, why is meat consumption increasing, and how the increase in meat
consumption can be alleviated. First, this paper discusses how meat production contributes to
deforestation, soil erosion, nutrient pollution, greenhouse gas emissions, and global warming.
Moreover, this paper shows that growth in population, economy, and income have been the
main drivers of the increase in meat consumption globally. It argues for government
regulations regarding the consumption of meat, a shift to eating plant-based, as well as raising
consumer awareness. This paper concludes that having full government support to alleviate
the increase in meat consumption is essential to mitigate the environmental impact of the
meat industry.
Keywords: deforestation, soil erosion, greenhouse gasses, population growth, cultured
meat
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The Causes of the Increase in Meat Consumption and its Impact
on the Environment
Meat consumption has significantly surged on a global scale. According to Sans and Combris
(2015), “over the last 50 years, meat consumption rose worldwide from 23.10 kg per person
per year in 1961 to 42.20 kg per person per year in 2011” (p. 106). In other words, it has
almost doubled. In fact, Whitnall and Pitts (2019) show that meat consumption has increased
by 58% in the world over the last 20 years (para. 1). With the increase in meat consumption,
there has also been an increase in meat production (Zia et al., 2019). Petrovic et al. (2015)
believe that “Meat production has tripled over the last four decades and increased 20 percent
in just the last 10 years” (p. 1). This increase in the consumption of meat has raised
environmental concerns (Tilman & Clark, 2014). This is because meat production puts
pressure on the environment, and thus is becoming increasingly problematic. This raises the
question of whether this increase in meat consumption is sustainable in the long run,
especially as the data seems to demonstrate that this increase shows no signs of abating. Meat
is undeniably a source of protein which, throughout history, has played a crucial role in the
human diet (Herrero et al., 2016). Nevertheless, we need to analyze the drivers of meat
consumption and explore whether meat consumption has a place in a sustainable future. As
such, this paper aims to assess the possibility of sustainable meat production by exploring the
effects of increase in meat consumption on the environment. It provides a comprehensive
evaluation of consequences of the increase in meat consumption by studying deforestation,
soil erosion, and greenhouse gasses. This paper further discusses growth in population and
increase in income. Solutions such as government recommended diet plans and cultured meat
will also be explored, aiming at reducing meat consumption and mitigating its environmental
impact.

Meat Consumption and Its Impact on the Environment
Meat consumption is not sustainable because it affects the environment by causing
deforestation. To produce meat and beef, a large area of land is needed. While fruits and
vegetables can be produced and consumed directly, meat consumption happens in two stages.
While the first stage of cattle ranching involves cattle feeding on plants, the second stage
involves human consumption of the produced goods, such as milk and meat. The first stage,
cattle ranching, requires a huge amount of space. According to Mekonnen and Hoekstra, 35%
of the world’s agricultural land is used for the livestock sector alone (as cited in Bonnet et al.,
2020, p. 3). However, this large space is not used productively. Boucher (2011) stated that
beef production is “inherently extensive” (p. 43). This means that, while it requires a large
amount of space, meat production yields are not enough to justify the space used. Moreover,
this space, which is required for cattle ranching, is often created by reducing trees and
jungles, that is, deforestation. A study by Sy et al. (2015) showed that around 71% of the
deforestation that took place across South African jungles was solely to provide land for
cattle ranching. Meat production also leads to deforestation in the Amazon. According to
Global Forest Atlas (2019), more than 80 percent of deforestation in the Amazon is
happening to create space for beef production. This amount is equivalent to nearly 74,100
football fields being cleared for beef production every year (as cited in Phillips et al., 2019, p.
2). These studies therefore show that cattle ranching not only contributes to but causes
deforestation. Ultimately, the increase in the demand for meat drives deforestation by taking
up land.
Moreover, the increase in meat consumption affects the environment by altering soil
function. This alteration of soil function is due to deforestation, which also leads to soil
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erosion (The Food and Agriculture Organization, n.d., p. 2). Trees protect the soil from
erosion by water. When the leaves and branches fall to the ground, they provide nutrients for
the roots of trees. These roots prevent the soil from eroding. According to Brusseau et al.
(2019), deforestation increases the vulnerability of soil to erosion by water (p.221). Because
roots can no longer hold the soil together by absorbing water, soil erosion leads to
diminishing natural nutrients and important minerals that exist in the top layer of the soil.
This layer of soil is essential for agricultural practices, such as growing crops (as cited in
Kalkhoff et al., 2016, p. 53). This reduction in soil nutrients has two major consequences:
first, soil infertility occurs, leading to a reduction in plant agriculture (Mekonnen et al.,
2015). As such, the second consequence emerges, which is the indirect result of the increase
in meat consumption, that is, that fewer plant-based products can be produced.
Furthermore, soil erosion leads to water pollution, which threatens aquatic
ecosystems. Soil erosion causes minerals and nutrients such as nitrogen and phosphorus to be
dissolved in water. Known as nutrient pollution, this phenomenon contaminates surface water
as minerals seep into the water cycle (as cited in Kalkhoff et al., 2016, p. 54). These
contaminants reduce the quality of the water, disrupting the whole water cycle by entering
groundwaters, rivers, and lakes (as cited in Hildebrandt et al., 2008, p. 1). This means that
although soil erosion can happen in one region, its effect on water can spread elsewhere.
High concentrations of phosphorus and nitrogen cause algae to bloom, decreasing the amount
of oxygen in the water and thus threatening aquatic animals such as fish, crabs, and oysters
(National Ocean Service, 2021, para. 2). According to Mason County Community Services
(n.d.), in Hood Canal, a natural waterway in the United States’ Washington state,
“low-oxygen conditions killed thousands of juvenile perch and left numerous octopuses, sea
cucumbers and other marine life suffocating and dying” (para. 2) in 2006. Hence, soil erosion
indirectly contributes to the death of aquatic animals through polluted water as a result of the
deforestation caused by increased livestock production. Therefore, meat production can be
directly associated with the contamination and destruction of water bodies.
Indeed, the increase in meat consumption is also not sustainable because it contributes
greatly to greenhouse gas emissions, in particular, carbon dioxide, or CO2. According to the
World Wildlife Fund for Nature (2008), “the deforestation caused by cattle ranching is
responsible for the release of 340 million tons of CO2 to the atmosphere every year,
equivalent to 3.4% of current global emissions” (para. 2). When companies cut down trees
for cattle ranching, fewer trees are available to absorb carbon dioxide. Hence, more of the
CO2 gas that is emitted due to anthropogenic activities will remain in the atmosphere. Not
only does deforestation reduce the amount of CO2 absorption from the atmosphere, but the
actual process of deforestation also releases CO2, further exacerbating greenhouse gas
emissions in the atmosphere. To illustrate, according to Gerber et al. (2013), “Clearing and
burning of forests releases billions of tons of carbon dioxide and other greenhouse gases into
the atmosphere each year” (p. 16). This amount is approximately 25% of total human carbon
emissions. Hence, the deforestation taking place directly as a result of cattle ranching causes
the amount of CO2 to increase in the atmosphere, which is the leading cause of climate
change.
Not only does providing land for meat production diminish the opportunity for CO2
absorption, but meat production itself produces CO2. According to Petrovic et al. (2015), beef
production’s biggest contribution to greenhouse gasses comes from the loss of CO2 absorbing
trees, grasses, and other plants, which animals feed on (p. 236). When animals like cows feed
on sources from plants such as grass and fresh roughage, these plants no longer absorb CO2
from the atmosphere, increasing the amount of CO2 in the atmosphere. In addition, according
to a study conducted by Gerber et al., crops that are produced for animal feed account for
around 7.7% of total emissions produced on a global scale (p. 17). This shows that meat
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production contributes to CO2 emissions also through crops used for animal feed. This
contribution is also done through secondary agricultural activities associated with meat
production. These processes include “the use of machinery for crop management, harvesting,
processing and transportation” (Gerber et al., 2013, p. 20). However, the contribution of the
secondary processes to the CO2 emissions is negligible compared to other aforementioned
activities (Gerber et al., 2013, p. 20). In summary, animal feed and activities related to
feeding livestock impacts environmental sustainability negatively through increasing CO2
gas.
Additionally, carbon dioxide is not the only emission from the meat industry that we
need to worry about. Meat production damages the environment as it contributes to
greenhouse gasses by releasing methane gas, or CH4. Animal activities such as food digestion
release methane (Petrovic et al., 2015, p. 236). According to Levitt (2019), “Agriculture is
responsible for an estimated 10% of the UK’s climate-heating emissions, of which 90% is
methane from livestock” (para. 5). Similarly, Shindell et al. (2009) found that animal
livestock production accounts for 18% of greenhouse gas emissions in the world with
methane making up a large portion of the emissions. These studies show that meat production
contributes largely to the release of CH4 in the atmosphere. Methane gas is more harmful to
the atmosphere than CO2 gas. According to Christianson (1999), methane molecules are at
least 10 times more effective than CO2 molecules at trapping heat and reflecting energy. This
property of methane impacts the atmosphere by preventing heat from escaping, which is the
prime cause of global warming– trapped heat. In this way, livestock is a major contributor to
the warming climate global leaders are pushing so hard to prevent precisely because of the
methane gas released from their digestion process.
Finally, meat production contributes to global warming through the salient effects of
large amounts of greenhouse gas emissions. According to Nunez (2019), global warming
happens when certain gases, known as greenhouse gases, increase in the atmosphere. These
gases, CO2 and CH4 in particular, allow light to come in through the atmosphere but prevent
heat escaping from it. Hence, an increase in CO2 and CH4 released from meat production
leads to, if not exacerbates, global warming. According to Tukker et al. (2006), of all food
consumed by humans in the world, meat products contributed an average of 8% to global
warming in 2006, and this was 16 years ago, before the 20% increase in the production of
meat that took place in the last ten years. Tukker et al. believe that this contribution was
mainly because of CO2 and CH4 emissions. As such, if the increase in meat production is to
continue, it will continue to contribute to global warming, undermining our efforts at
achieving environmental sustainability.

What Causes an Increase in Meat Consumption?
There are several reasons for why there has been an increase in meat consumption in
the last few decades. The first is population growth consumption. According to The World
Bank (2021), the world population has been increasing at around 1% every year over the last
20 years. While the growth rate at this percentage seems negligible, its compound effect
reflects the overall exponential growth over time. To demonstrate, while the total population
was around 3 billion people in 1960, today’s population is more than 7.5 billion. Indeed, the
world population is forecasted to reach about 9 billion by 2050 (Vranken et al., 2014, p. 1).
More people require more food such as meat to be produced for consumption. Petrovic et al.
noted that population growth has caused a worldwide increase in meat production over time
(p. 236). Similarly, according to Whitnall and Pitts (2019), authors at the Department of
Agriculture, Water, and the Environment of Australia, 54% of the increase in meat
consumption over the recent 20 years has been the result of population growth (para. 1). This
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means that an increase in the number of people raises the demand for meat, which in turn
leads to an increase in the supply of meat. Whitnall and Pitts stated that the population
growth in China has been the main driver of increase in meat consumption in the country
(para. 2).
More than population growth, expansion in the economy in developing countries also
contributes to an increase in meat consumption. According to Delgado (2003), meat
consumption in countries where the economy is experiencing growth is rapidly increasing.
This shows that economic growth in developing countries leads to higher meat consumption.
Taking China as an example, a rapidly developing country, economic development has
affected eating habits. According to Zhou, until the 1980s, Chinese people’s diets
predominantly consisted of plant-based products (as cited in Al-ali et al., 2018, p. 1). This
diet included rice and wheat with minimum amounts of animal proteins and oil. However,
this diet has gradually shifted to consist of more meat-based products. Zhang et al (2018)
pointed out that “The per capita annual total meat consumption was 13.62 kg in 1980, which
increased to 61.05 kg in 2013” (p. 24). On average, every person in China is currently
consuming 63 kg of meat annually (Campbell, 2021, para. 3). Similarly, according to Yang,
people in China are integrating more meat in their diet (as cited in Al-ali et al., 2018, p. 2).
According to Whitnall and Pitts, “around 85% of the rise in global meat consumption” of the
last 20 years has happened in the developing countries (para. 2). The authors continue by
stating that meat consumption in China in this period increased by 72%, acquiring 34% of the
global consumption increase. This is because of the economic growth, which has shifted
people’s diet.
Like China, Indonesia’s economy has also experienced expansion. This expansion
happened between 1998 and 2008 and resulted in the doubling of the amount of meat
consumed (Whitnall & Pitts, 2019, para. 3). Over the last 20 years, Indonesia’s meat
consumption increased by 89%, accounting for 3% of the meat produced in the world
(Whitnall & Pitts, 2019, para. 3-5). This shows that a growing economy contributes to the
increase in meat consumption. According to the Food and Agriculture Organization of the
United Nations (FAO), growth in the economy of developing countries has increased the
global average annual per capita consumption of meat from 10 kg to 26kg between 1960 and
2000, respectively (as cited in Vranken et al., 2014, p. 96). This amount is expected to reach
37kg in 2030 as the global economy grows. These studies show that increase in meat
consumption is not only related to the economy of China or Indonesia, but every other
economy in developing countries can contribute to the increase in meat consumption
worldwide.
On the other hand, economic expansion in developed countries does not necessarily
lead to a significant increase in meat consumption. According to Bodirsky et al., different
economies contribute to meat consumption differently (as cited in Milford et al., 2019, p. 2).
Regmi and Meade’s study found that growth in economies in Sub-Saharan Africa and South
Asia, which are non-developed countries, leads to higher increase in meat consumption than
wealthy countries such as the United States (as cited in Milford et al., 2019, p. 2). This is
because most developed countries, such as the US and European countries, have already
undergone a rapid economic transition period. This means that after a certain amount of
economic growth, the increase in meat consumption hits an inflection point and decelerates
(as cited in Milford et al., 2019, p. 2). Hence, increase in meat consumption is more common
in developing countries, that is, countries that historically could not afford to eat animal
products, than developed countries, those that historically always had access to them.
Income growth at the individual level leads to higher purchasing power, further
accelerating the increase in meat consumption globally. Meat is known from an economic
perspective to be a normal good, because the demand for meat increases as income increases
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resulting in higher meat consumption. According to Park et al. (1996), income elasticity for
meat is positive. Elasticity is the measure of responsiveness of a good, in this case meat, to an
act, which is income. If elasticity is positive, it shows that there is a direct relationship
between income and normal goods, which are represented by meat in this case. In other
words, as income increases, meat consumption increases as well (Chen et al., 2014).
Additionally, Whitnall and Pitts stated that rising incomes have contributed to an increase in
meat consumption considerably (para. 7). Hence, increase in income affects the meat
consumption by increasing it. According to Ren et al.'s (2011) study, which was conducted in
China, as income increases, demand for food such as beef increases. Similarly, Zhang et al.
conducted a study on 617 households in Guangdong province, China, and they discovered
that growth in household income leads to higher meat consumption. These findings illustrate
that increase in income contributes directly to an increase in meat consumption.

How Can the Increase in Meat Consumption be Mitigated to Reduce Its
Environmental Impacts?
Aside from the causes of the increase in meat consumption, it is also important to
discuss ways to stop the increase in meat consumption. As stated, the increase in meat
consumption has damaged the environment on a global scale. Meat consumption is expected
to increase nearly 76% worldwide by 2050 (Post et al., 2020). This increase further
accelerates environmental impacts of meat consumption. Hence, solutions are needed to
reduce these impacts.
Governments should recommend diet plans for their populations aiming at promoting
consumption of meat alternatives to advance environmental sustainability. This
recommendation is important because guiding people about what type of products to
consume instead of meat will be more effective than telling them to not eat meat. Plant-based
products would be a great substitution for their meat counterparts because their carbon
footprint is significantly lower than animal-based products, while maintaining high amounts
of proteins (as cited in Lynch & Pierrehumbert, 2019, p. 4). Some countries have already
implemented these dietary recommendations. Sweden as an example has recommended its
people to use more plant-based food rather than animal-based food in order to increase
environmental sustainability (as cited in McCarthy et al., 2018, p. 3). Similarly, the Chinese
government has issued a dietary plan recently to reduce greenhouse gas emissions (Al-ali et
al., 2018, p. 9). This diet suggests a 50% reduction of meat-based products and substituting
them by plant-based products. As a result of this implementation, it is hoped that the
environmental impact of meat consumption decreases. Hence, introducing plant-based
products as a suitable substitution for meat can help to improve environmental sustainability
in the future.
To increase the effectiveness of such recommendations, governments should also
advertise the environmental effects of meat consumption, raising awareness. Allais et al.
(2010), conducted a study in France and found that the higher the educational level of
families, the less meat is consumed. This means that if people were to be educated about the
environmental impact of meat consumption, they might choose an alternative to this product.
When the Swedish government implemented its dietary guidelines, it also mentioned that
plant-based products have lower environmental impacts compared to a diet consisting of
large amounts of meat (as cited in McCarthy et al., 2018, p. 3). Increasing consumer
awareness on environmental consequences of meat production might be effective in reducing
meat consumption. Additionally, the Chinese government recently launched a campaign with
a slogan of “Less Meat, Less Heat, More Life” (Al-ali et al., 2018, p. 9). Such campaigns can
raise awareness to help shift from an animal-based diet towards a more plant-based one in
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order to reduce the environmental impact. Given these precedents, societal stakeholders,
especially policymakers, have the responsibility to fill the knowledge gaps of meat
consumers, with the aim of protecting the environment.
Beyond shifting to plant-based diets and governmental recommendations, in order to
cope with increasing demand for meat due to the rising population, cultured meat, which has
been produced in a lab, has emerged as a practice that seems, at this stage, to be more
sustainable. Cultured meat is an evolving technology in which meat is produced in the
laboratory through tissue engineering (as cited in Lynch & Pierrehumbert, 2019, p. 1).
Cultured meat, which is known as synthetic meat or lab-grown meat, is produced using
derived animal cells in a controlled environment. Advocates of cultured meat believe that
producing meat in a lab can be more efficient since there is a lower energy consumption and
fewer resources are used. This means that converting input, which includes roughage and
grain, into output becomes more efficient using the cultured meat production system (Lynch
& Pierrehumbert, 2019, p. 2). Additionally, cultured meat decreases the energy consumption
since the meat is engineered and there is no animal involved (as cited in Lynch &
Pierrehumbert, 2019, p. 2). This means that animal biological functions such as breathing and
sleeping will not happen as there is no physical animal present. Therefore, this will reduce
total energy consumed for meat production. According to Westhoek et al. (2014), cultured
meat products consume significantly lower energy ranging between 7% to 45% depending on
the meat product. Ultimately, cultured meat can be better than traditional meat because it uses
less energy and resources, leading to greater efficiency. As a result, this meat, which is grown
in a lab, provides an alternative to the traditional slaughtering of animals.
Cultured meat production can be superior to that of traditional meat because it can
reduce the environmental issues such as greenhouse gas emissions (as cited in Lynch &
Pierrehumbert, 2019, p. 1). Since there is no animal feeding, there will not be any digestion,
and hence, methane gas will not be released as a result of cultured meat production.
Moreover, Westhoek et al. (2014) point out that cultured meat is produced using 99% less
land compared to the traditional livestock system. This significant reduction in land avoids
deforestation, increasing environmental sustainability. Several studies discovered that
greenhouse gas emissions released due to the cultured meat production method is
significantly less than the livestock production mechanism (as cited in Lynch &
Pierrehumbert, 2019, p. 2). Although the values fluctuated across studies as they were
performed under different conditions, inputs, and methods, all cultured-meat studies
concluded that its production produces less greenhouse gas. While still early in its stages and
controversial in nature, cultured meat is emerging as an option to be a superior choice to
traditional meat because it reduces the environmental footprint.
Conclusion
In conclusion, the increase in meat consumption is threatening environmental
sustainability. Livestock production requires an excessive utilization of land, which destroys
the environment as it contributes to deforestation, soil erosion, and nutrient pollution. Meat
production also plays a notable role in increasing greenhouse gasses such as carbon dioxide
and methane in the atmosphere, exacerbating global warming. It is becoming more
problematic as demand for meat consumption is increasing due to growth in population,
economy, and income. To curb meat consumption, government interference is required.
Governments should provide dietary guidelines to shift people's diet plan towards more
plant-based products, which can help to increase environmental sustainability. Policy makers
have the responsibility of informing their inhabitants of the effects of meat consumption,
which will accelerate the implementation of the dietary recommendation. With so much
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global politics emphasizing environmental sustainability and “net zero”, governments should
be leaders in promoting a shift away from animal-based diets to increase environmental
sustainability.
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