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Dairy cows descended from animals that have been pro-
viding nourishment to humans for thousands of years. If
cows no longer inhabited the earth, humans would lose
a key source of high-quality protein and numerous other
nutrients, as well as a source of revenue, livelihoods, and
security for millions of people globally. Although cows
are net greenhouse gas emitters, improved breeding and
technology practices continue to generate more efficient
cows that will continue to bring the dairy sector closer to
becoming net zero emitters. In this article, intended and
unintended consequences of waking up to a world with-
out cows are explored. Nutr Today. 2020;55(6):283–287

I f the COVID-19 (coronavirus disease 2019) situation
currently gripping the globe has taught us anything
so far, it is that large-scale changes in human behavior

can have a great impact on various environmental indica-
tors. Early reports have shown declines approaching 25%
in greenhouse gas emissions (GHG)s in large GHG emitter
regions such as the United States, China, and the European
Union during the first weeks of the pandemic, due
mainly to drops in transportation usage, industry shut-
downs, and the concomitant decline in the demand for
oil.1 While the impact these short-term emission changes
ultimately have on global climate change remains to be

seen, few peoplewith an understanding of the issue would
argue that if we are to meaningfully affect the growing cli-
mate crisis in a positive way in the future, human beings
will need to alter their habits in the long term. Issues includ-
ing the way we heat our homes, to the forms of transporta-
tion we employ, to the foods we eat are under heavier
scrutiny than ever before, and rightly so. Self-reflection is a
good first step toward change, so the hot debates taking
place on several fronts will hopefully be instructive as we
seek to aid our ailing planet.

Coupled with the growing realization that many human
beings worldwide are suffering from collective malnutri-
tion in all its forms—from stunting and wasting primarily
(although not exclusively) in developing countries to mor-
bid obesity elsewhere—many health authorities and orga-
nizations are taking a more critical view of our global food
system, and the changes we will need to enact to improve
the health of people as well as the environment. Surely the
balance between human and climatic health is a delicate
one, and seeking solutions will remain one of the major
challenges of the 21st century.

With that as a backdrop, we thought it might be inter-
esting to try a little thought experiment: What if you
woke up tomorrow in a Twilight Zone episode and all
the cows on earth were gone? They no longer grazed
pastoral land in New Zealand, roamed freely in India,
or provided sustenance for nomadic tribes in Africa or
Mongolia or whole communities in Wisconsin. Certainly,
this issue has become a fringe political battle cry in the
United States, from activists storming the stage at presi-
dential rallies with signs reading, “Death to Dairy,” to
politicians accusing their opponents of fomenting “a
world without cows.”

What if we woke up one day and all

the cows on earth were gone?

NUTRITIONAL IMPLICATIONS OF A
WORLD WITHOUT COWS

For city dwellers, the most noticeable effects would be
seen in the grocery stores, in our refrigerators, and in
our diets. Among other things, we would no longer have
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access to choice cuts of beef many people prefer, but
that is a story for another day. For the purposes of this
thought experiment, we will hone in primarily on dairy
cows (although it is worth noting that in some countries
culled and surplus dairy cows may account for approxi-
mately 50% of the beef produced in those countries).2

If dairy cows ceased to inhabit the earth, we would no
longer have access to milk or the countless dairy products
it spawns. No more butter, cheeses, yogurts, kefirs, or ice
creams, and recipes of many staplemeals that require dairy
for its functional benefits (texture, mouthfeel, taste, etc)
would need to be altered. Globally, dairy provides 5% of
the energy in the diet. Without it we would lose a key
source of minerals and vitamins (several of which are
underconsumed nutrients of public concern) including cal-
cium; phosphorus; zinc; potassium; vitamins A and D (in
regions of the world that fortify milk with vitamin D), ribo-
flavin, and vitamin B12; and high-quality protein,3 as well as
one of the least expensive nutrient-dense food sources in
the diet.4 And, particularly with respect to children's nutrition,
it has been demonstrated that plant-based “milk” alternatives
just would not measure up nutritionally to fill the void. A re-
cent position paper from the North American Society for Pe-
diatric Gastroenterology, Hepatology, and Nutrition5 made it
clear that plant-based beverages are poor substitutes for
dairy, indicating that almond and rice milk contain 2% and
8%, respectively, of the protein equivalents found in a glass
of cow's milk, among other things.

All that said, could we subsist nutritionally in a world with-
out cows and still maintain health?Of course,many of us could
if we had to. Some people choose not to consume dairy for
personal or health/allergy reasons, and with careful diet plan-
ning, they can certainly live heathy lives full of choices.

For others, however, replacing dairy as a healthy dietary
staple is not as easy as it may seem. Dairy is a key source of
one of the highest quality and most accessible proteins in
the human diet,6 and in developing regions of the world
where high-quality proteins are scarce, dairy can literally be
a lifesaver. For the average person in most developed coun-
tries who lives in a nutritional “environment of plenty,” this
may be a difficult concept to grasp. But in countries such as
India, where it is estimated that up to 70% of the population
suffers some degree of protein calorie malnutrition, and
40% of the workforce experienced stunting as children,7 this
notion is all too real.

In developing countries that have access to safe, affordable
dairy (ie, Kenya, Vietnam, Cambodia, Rwanda, Bangladesh),
the rates of stunting and malnutrition are demonstrably
lower than in countries that subsist primarily on plant-
and grain-based diets,8 mainly in regions of Eastern and
Southern Africa, South-Central Asia (including India), and
parts of Central America.9 Protein quality matters; research
indicates that essential amino acid requirements can be
met with a lower caloric intake when amino acids are

supplied via high-quality proteins as compared with
lower-quality proteins,10 with some researchers suggest-
ing a person could consume about 20% to 30% less pro-
tein each day with dairy in the diet than with lower-quality
grain-based staples or vegan diets.11 More efficient calo-
rie usage may have implications for agricultural land use
as well.

What about the argument that cows are poor protein
converters? Some estimates erroneously suggest that cows
must ingest upward of 6 kg of protein to produce 1 kg of
human-edible protein.12 It must be remembered, however,
that the protein cows tend to ingest—via the hay, grass,
silage, and other fibrous products they scavenge while
grazing—is largely inedible by humans and of far lower
quality than the protein cows produce. In fact, it has been
estimated that roughly 86% of the feed consumed by live-
stock is not consumed by humans.13 As an example, in
California, cows consume upward of 38 million pounds
of almond hulls per year, a by-product of the almond in-
dustry that would otherwise end up in landfills. By doing
so, cows not only save us from disposing of a largely ined-
ible waste product, but they also help us to create a human
nutrition “two-for-one.” Not only can humans benefit from
the almonds harvested in the process, but they also derive
benefit from the milk produced by cows secondary to the
consumption of the hulls.14

It should also be remembered that as animal genetics
and management have advanced over the years, so too
has the dairy cow's ability to convert inedible protein to
high-quality, human-edible milk. Research indicates that
as our ability to breed more efficient cows and create
healthier feed options has improved, more of the feed con-
sumed by cows is used for milk production rather than
maintaining animal health and weight.15 In much the same
way a highly efficient automobile can travel longer dis-
tances with less fuel, more efficient cows can generate
more milk with less feed and lower emission intensities.
To be sure, this situation differs greatly from region to re-
gion. Dairy cows in North America, Europe, and Oceania
are far more efficient and produce much more milk per
unit GHG than cows in other parts of the world.16 How-
ever, this situation will undoubtedly improve in the future,
allowing developing counties to “catch up” as the technol-
ogy becomes more available to them, which in turn will
improve the global footprint of the dairy sector even
further.

It is estimated that approximately

only 3% of the land used globally by

dairy cows is potential arable land.
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ENVIRONMENTAL IMPLICATIONS OF A
WORLD WITHOUT COWS

What of the notion that if cows no longer grazed on the
land, as they do inmany parts of the world, wewould have
millions more acres around the globe on which to grow
crops? The fact is that roughly 70% of the land currently
used worldwide to raise cows is permanent pastureland,17

the type of land that because of topography, soil quality, or
other factors would not serve as viable crop land under the
best of circumstances. It has been estimated that approxi-
mately only 3% of the land used globally by dairy cows is
potential arable land.17 If cows disappeared from the
planet, much of the land that is currently part of a vibrant
and productive food system would essentially become un-
productive and/or heavily reliant on manufactured fertil-
izers (as opposed to cow manure, which can effectively
fertilize fields) to achieve viable crop production.

Many environmentalists point out that if cows no lon-
ger existed, we would rid ourselves of a key source of
GHG. And while it is true that cows are a source of en-
vironmental methane, nitrous oxide, and carbon diox-
ide (CO2), the amount and type of GHG produced by
dairy cows need to be kept in context of total GHG
emissions from all sources. It is also worth noting that
the way GHG production is expressed can have a great
impact on how an animal or species is perceived as an
environmental threat. When emission intensities are
expressed per kilogram of protein an animal produces
(rather than the more often-used kg CO2-eq, which
does not account for the highly nutritious end products
of dairy production), dairy cows fare quite well, more in
line with chicken and pork production than with most
small ruminants or beef cows.18

Globally, all of agriculture accounts for 24% of GHG
emissions; within that dairy is responsible for 2.7% (3%
if you factor the additional GHG produced when older
cows are no longer able to produce milk efficiently
and are sacrificed for meat).16 However, according to
the US Environmental Protection Agency's 2016 US
and global reports,19,20 the transportation sector in the
United States accounts for ~28% of GHG emissions
(14% globally), energy ~28% (25% globally), and indus-
try ~22% (21% globally). Further, the EPA estimates that
in the United States the impact of agriculture on GHG
production is even lower than global estimates; all of
US agriculture contributes 9% of GHG, with animal ag-
riculture contributing 3.9%. Consequently, energy pro-
duction in the United States (which encompasses
electricity/heat production; transportation; manufactur-
ing; and other sectors) accounts for roughly 4 to 6 times
as much GHG emission as the agriculture sector. Glob-
ally, the number is closer to 3:1.21 It is clear that dairy's
contribution to global GHG emissions, although not

inconsequential, is far lower than that of higher emitting
industries.

Also worth noting is the often overlooked and mis-
understood issue of the types of greenhouse gases
emitted by various carbon-producing sources. Accord-
ing to many environmental experts, comparing GHGs
from livestock to fossil fuels is an apple-to-orange com-
parison. The primary GHG produced by livestock is
methane, a potent but relatively short-lived gas that is
ultimately destroyed in the atmosphere. Carbon diox-
ide, the principal gas from fossil fuels, tends to accumu-
late in the atmosphere and exert a warming effect decades
after it is emitted. In the long term, removal of fossil
fuels from the ground and their subsequent usage as
fuel are deemed by most to be far more damaging to
the environment than the methane produced by live-
stock, much of which is ultimately destroyed or recycled
in the atmosphere.

A growing body of evidence indicates

that the primary GHG produced by

cows, methane, has a significantly

lower warming potential than the

CO2 produced by fossil fuels.

Further, the symbiotic relationship that exists between the
cow and the land with respect to carbon cycling and nutri-
ent management is often underappreciated. Not only do
the grass and foliage where cows graze serve as a carbon
sink that can sequester much of the carbon produced by
cows,22 but also the manure cows produce is itself a
source of carbon sequestration; if it is added back to our
agricultural lands, we can further store carbon. One cow
produces roughly 64 L (17 gallons) of manure per day,
enough fertilizer to grow approximately 38 kg (84 lb)
of tomatoes. Without cows, farmers would have to rely
even more heavily on synthetic fertilizers to help their
crops grow, not an optimal situation environmentally
(in fact, many of the emissions included in the dairy
GHG calculation come from the contribution of synthetic
fertilizers). Further, newer technologies such as anaero-
bic digester systems allow farmers and other entrepreneurs
to generate electricity from manure and to fuel cars and
trucks. A world without cows would deprive us of this
often-underappreciated source of energy, as well as the or-
ganic fertilizer and nutrients it produces as well.

While we are being provocative, why is it that live-
stock, a source of human nutrition and other life sustain-
ing qualities, is often singled out as a GHG “offender,”
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whereas other species such as horses and house pets
seem to get a free pass? There are 9 million dairy cows
and horses23 in the United States, butmore than 160million
dogs and cats, and it has been estimated that these carnivo-
rous creatures consume approximately 30% as much food
and produce 30% as much feces as humans. It has been
estimated that cats and dogs produce approximately
64 million tons of methane and nitrous oxide per year.
Yet, most pet lovers would never consider the implications
of living in a world without cats and dogs.

That said, we do not want tominimize the fact that cows
currently are net GHG producers. But through breeding to
produce more efficient cows, better farm management
practices, and the advent of technologies that can lessen
the amount of carbon cows emit and increase the quantity
of carbon that is stored in the ground, the future of live-
stock and its impact on the environment look promising.
With appropriate management, there is no reason why
the dairy sector cannot become a net zero carbon producer
over the next few decades, a situation that would certainly
make it more palatable for humans and ruminants such as
cows to live symbiotically on earth, as they have done al-
most since the dawn of man.

New technologies and farm practices

can produce more efficient cows,

which means more milk produced

per unit GHG emitted.

CULTURAL AND ECONOMIC
IMPLICATIONS OF A WORLD WITHOUT
COWS

Finally, the areas where humans would most acutely feel
the impact of a world without cows are the regions, mainly
rural, where cows dot the landscape and serve as the pri-
mary source of income and a key cultural touchpoint for
the community. These regions exist predominantly in de-
veloping countries (ie, India, Rwanda, Tanzania, Kenya,
Bangladesh), but not exclusively so (ie, France, United
States, China, New Zealand). Roughly 600 million people
around theworld live on approximately 133million dairy farms,
mostly small farms that house on average 2 to 3 cows. Another
400 million people in and outside these farming communities
derive their livelihoods from the dairy industry. Imagine the ef-
fects on whole towns and regions if cows disappeared from
the landscape. Communities that rely on cows would lose their
vibrancy, aswell as an “insurance policy” against failing crops or
other catastrophes that require readyaccess to foodor cash.And
in areas of the developing world where women have few op-
portunities to own land but can own livestock and where dairy

farming provides women a chance to develop and lead busi-
nesses and to generate daily cash flow, these options would
be severely curtailed. Currently, 37 million women worldwide
lead dairy farms, and roughly 80 million women are employed
by the dairy sector. Issues such as these are often overlookedby
people who live in nondairying and predominantly Western
areas, but their implications are real.

Further, as the global population moves closer to 10 bil-
lion inhabitants by 2050, the need for high-quality protein
and other highly nutritious food sources will becomemore
of a premium than ever before. How would we make up
this nutritional shortfall in a world without cows? In short,
not easily. Even the authors of the recent EAT-Lancet re-
port, a document that purports to be a global blueprint
for how people should live and eat in the future to sustain
both human and environmental health, indicate that in the
absence of dairy and other animal-sourced foods people
will need to take supplements to make up for nutritional
shortfalls in plant-based diets.

CONCLUSION

What would a world without cows look like? On the posi-
tive side, GHG emissionsmight be lower, although asmore
andmore dairy producers around theworld make commit-
ments to reducing emissions through a combination of bet-
ter feed and feeding management, manure and fertilizer
usage, smarter energy use on the farm, and improved ani-
mal health and husbandry practices, even that benefit will
become smaller in the future. And while we all aspire to
eat more sustainably, it is worth reminding ourselves that
it is folly to think that selecting chickpeas flown to the gro-
cer from halfway around the world versus a locally sourced
cheese is a more sustainable choice.

On the negative side, a world without cows would un-
doubtedly make it more difficult for us to adequately feed
a growing global population. The economies and cultures
of whole communities, states, and countries would suffer
tremendously if this important source of income and secu-
rity was removed. Food products that add to the enjoyment
of many people's lives would be no more.

As we seek creative ways to feed the earth's inhabitants
in the future while minimally impacting the environment,
we need to make sure we do not “throw the baby out with
the bathwater.” Curtailing what has been for thousands of
years a form of high-quality nutrition and a way of life for
millions of people would not likely occur without unin-
tended consequences. If the COVID-19 pandemic has
taught us anything, it is that we can exact great changes
in global GHG emissions in a short period mainly by alter-
ing our energy usage habits, suggesting the need to push
for dramatic changes in livestock production, although im-
portant, is relatively small in comparison.
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Although the dairy industry (like all sectors that add to
global emissions) has work to do, a world without cows
is probably best left as a Twilight Zone episode, and not
a reality show. The cost/benefit of losing this important
source of nutrition and economic and cultural stability
would be tremendously high.
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