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B |s improving the welfare
of farm animals beneficial
for the environment?

True... although not always

Improving animal welfare can have positive effects on animal producti-
vity and health, thereby contributing positively to the environment, cli-

mate, and biodiversity. However, in some cases, these improvements
can also increase the environmental impact of livestock farming. It is the-
refore necessary to find compromises to reconcile animal welfare and
environmental protection. From this perspective, reducing meat
consumption seems to be a prerequisite.




KEEP IN MIND

Improving animal welfare improves their productivity: fewer animals are needed to
produce the same amount of meat, milk, eggs, etc., which limits the negative impacts
of livestock farming.

Improving animal health reduces the use of drugs and lowers their environmental
impact.

Some farming practices, such as grazing, are beneficial for animals and the environ-
ment.

Increased space, bedding, and outdoor access are essential for animal welfare but
have an impact on the environment.

This article aims to review the impact of changes in farm animal welfare on the
environment, in regards to greenhouse gas emissions but also biodiversity, the use of
agricultural land, and inputs (straw, feed, etc.).

One way to improve animal welfare while limiting negative impacts on the environment
would be to reduce the consumption of animal products - thus reducing the number
of animals raised. However, for this article we will assume that the production and
consumption of animal products remains unchanged.

Impact on productivity and the environment

Improving animal welfare can have positive consequences on productivity. For example,
a good human-animal relationship improves reproductive performance in sows!" and
milk production in dairy cows?. Conversely, fear of humans is a factor that reduces feed
efficiency in broiler chickens, growth in piglets®® and milk production in dairy cows™.

Similarly, improving animal comfort has a positive impact on their productivity. When
dairy cows are more comfortable, they suffer fewer injuries, are less dirty and less prone
to lamenesst and also produce more milk of a higher quality.

The importance of welfare is also evident when animals are transported to the
slaughterhouse or at the time of slaughter: stress in animals has a negative impact on
the quality of pork, beef, poultry and fish®®. Meat quality defects caused by animal stress
can result in the meat being unfit for human consumption. Raising animals for their
meat before ultimately putting it to waste is an under-achievement, to say the least!



If animal welfare improves productivity, it is then possible, for a given production, to
reduce the number of animals needed. Similarly, less feed will be needed to achieve
the same production. Reducing total feed reduces the impact on the environment, as
less agricultural land is needed to grow it (including, in some cases, deforestation and
pesticide use), and it also reduces the use of fossil fuels and associated emissions
(for cultivation, fertilizer production, harvesting, transportation, etc.) as well as water
consumption (for irrigation).

Animal welfare gains therefore increase productivity, which in turn reduces the
environmental impact of livestock farming.
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Impact on animal health and the environment

Healthier animals are more productive

Animal welfare also has consequences for animal health. Poor welfare weakens the
immune system, making animals more vulnerable to disease. This is why health criteria
are used as a welfare indicator.

Poor welfare can be associated with higher animal mortality, as is the case with dairy
cows!l. Conversely, piglets raised in a suitable, enriched social environment show less
susceptibility to respiratory diseases than piglets raised in a stimulus-poor environment.
Animals that are less prone to disease are more productive, which is beneficial for
the environment. For example, treating sheep for footrot (a hoof disease) reduces
lameness, improves their welfare, and also improves reproductive performance and
lamb growthtl,

A 2022 study by the British research institute Moredun™ suggests that a 10% reduction
in greenhouse gases from cattle and sheep farming can be achieved simply by
improving animal health.



Healthier animals need fewer drugs

In addition, deteriorating animal health often leads to increased use of drugs, including
antimicrobialst' (antibiotics, antiparasitics). These may be released in the environment,
which can harm certain bacterial populations and promote the emergence of resistant
bacteria. The same is true of antiparasitics, which are increasingly causing resistance
and are highly toxic, particularly to insects and arthropods such as spiders, millipedes,
etcn,

Healthier animals live longer

Welfare and health deterioration can also lead to early culling of animals, thus reducing
their expected lifespan. The productive lifespan or “career” of animals - i.e., the period
during which an animal produces resources - is then proportionally reduced relative to
its unproductive lifespan - i.e., the period during which it has used inputs (feed, bedding,
space in buildings, labor time, etc.) and emitted greenhouse gases without producing
economic value. This increases the environmental cost of production.

For example, a dairy cow that calves for the first time at 2 years of age has an
unproductive life period of 2 years. If it has a normal lifespan and calves six times at a
rate of one calving per year, its productive lifespan is six years and the ratio is therefore
3. It will have had a productive lifespan three times longer than its unproductive lifespan:
the “initial investment” will therefore have been recouped. Conversely, a cow that
calves for the first time at 3 years of age and then calves only twice will have a longer
unproductive life period than its productive life period... and will therefore have
consumed more resources in relation to the production it will have achieved.

Currently, the average lifespan of dairy cows is 5.75 years, and they are culled after an
average of 2.3 lactations. It has been shown that as the age of first calving increases,
the average lifespan of a cow increases, but the lactation period and cumulative milk
production over its career decreasel!., Therefore, as the age of first calving increases,
productive lifespan decreases.

Increasing the longevity of animals, whether by lowering the age at which they begin
to produce economically valuable resources or by increasing the age at which they are
culled (provided that their production level remains satisfactory), is therefore ultimately
beneficial to the environment.

In addition, extending the productive life of animals makes it possible to maintain
equivalent production levels with fewer animals and thus reduce feed requirements.
Of course, this aspect of animal longevity only applies to production systems where
longevity is beneficial because the animal will produce more calves, more milk, or
more eggs, but does not apply to production systems that involve fattening the animal,
in which case, reducing the fattening period is beneficial to the environment. It is
important, of course, that the reduction in fattening time is not done at the expense
of animal welfare, as can be the case, for example, with fast-growing chickens that are
slaughtered after 35 days.



Finally, the farming practice of extending the lactation period of cattle or goats limits
the number of calves and kids needed for a new lactation period. This contributes
to animal welfare by reducing the number of pregnancies required per animal and the
number of animals considered to be of “no economic value” that must be slaughtered.
It is also beneficial to the environment, as fewer animals raised means fewer resources
needed.
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Impact of better farming practices on the environment

Certain farming practices improve animal welfare while limiting negative impacts on the
environment.

Grazed pastures: a source of natural feed, carbon sinks, a factor in biodiversity
and soil health

This is particularly true of pasture-based farming!' which, under the right conditions,
improves animal welfare. Grazing is associated with better expression of certain natural
animal behaviors thanks to a richer and more stimulating environment. It also provides
animals with more comfortable sleeping areas and improved health'®""], In horses,
it has been shown that long-term grazing makes for greater biodiversity in animals’
intestinal microbiota and improves their behavior and welfarel'®.,

From an environmental perspective, grazing reduces the share of purchased feed in
the animal's diet (forage and concentrates that require cultivated land and lead to
competition between human and animal food), thereby reducing the environmental
impact of feeding. In addition, grasslands are significant carbon sinks that store part of
greenhouse gases. Grazing therefore offsets some of the gas emissions associated with
ruminant farmingt'l.



Furthermore, biodiversity in a grazed pasture can be enhanced by applying good
practices. Limiting the number of animals per plot and avoiding continuous grazing in
favor of crop rotation (which allows flowering) promotes the development of a wide
variety of plants and animal species such as butterflies, wild bees, bumblebees,
grasshoppers, etc?? thus contributing to biodiversity. In addition, when in between two
crop periods, grazing increases soil fertility through animal urine and feces, which act
as fertilizer, provided that their concentration in the soil is not too hight". By fertilizing
crops - especially in a natural way -, forage yield is improved and the share of
concentrates used in feed is reduced. Finally, mixed grazing, which combines different
animal species on the same plot (such as cattle and horses, for example), can also be
beneficial in that it optimizes the consumption of different species of grass in the
pasture due to the complementary feeding choices of different herbivores, all the while
minimizing parasite infestation - which is beneficial to the health and welfare of the
animalst?2.
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Hedges and agroforestry: everyone wins

Other co-benefits of grazing promote animal welfare and environmental conservation.
When pastures are surrounded by hedges and trees, they provide animals with shelter
and shade, perching areas for poultry and goats (which reduces their stress and allows
them to express their natural behavior), supplementary feed (via berries and foliage)
while providing refuges for biodiversity, limiting soil erosion, improving the natural
water cycle, etc®!, In this sense, agroforestry, which combines trees, crops, and animals
on the same plots of land, meets the dual objective of combining environmental health
and animal welfare.
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Bedding, essential for the expression of animal behavior and a natural
fertilizer

Good practices are also important indoors. This applies particularly to bedding and to
the proper management of urine and feces, which allow animals to express natural
behaviors more easily, improve comfort and cleanliness, and reduce injuries, thereby
enhancing overall welfare. Although the production of bedding does have an
environmental impact, we will later see that once used, it can be recycled as an organic
fertilizer for soils and crops, contributing to a virtuous ecological cycle.

Of course, this possible positive impact on the system depends on bedding thickness,
how often it is replaced, how it is spread on cultivated land, etc. Urine and feces
management is easier when animals are raised indoors rather than outdoors. For
example, collecting feces through a slurry pit allows, via methanization, the production
of biogas used as an energy source, and also digestate - used as compost on crops. Urine
from cattle can be collected and stored in a closed tank (to prevent the volatilization of
ammonia in its gaseous form) and then used as a mineral fertilizer for cultivated land.

Managing urine and feces in buildings and spreading it accurately also makes it possible
to better manage the concentration in the soil and groundwater of certain chemical
elements such as nitrates, which are pollutants if present in excessive quantities.
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Improving animal welfare can also he
detrimental to the environment

Increasing available space

One of the major sources of improvement in animal welfare is the increase in available
space and the reduction in density. For example, in its latest scientific opinion on calf
welfare published in 2023124, the EFSA estimates that the regulatory space allowance
of 1.8 m2 per calf does not allow them to express their locomotor or play behavior.
The EFSA estimates that increasing the available space to 20 m2 per calf would be fully
conducive to their welfare and that 3 m2 per calf should be a minimum. This equates to
multiplying the space currently available for calves by between 1.7 and 11. In 2023, just
over 1 million calves were slaughtered in France. The space required to raise them was
approximately 1.8 million m2 of buildings. Increasing the space available to 3 m2 would
require 1.2 million m2 of additional livestock buildings in France... and much more if the
regulatory space were increased to 20 m2 per calf.
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This means multiplying the space currently available for calves by between 1.7 and 11.

Similarly, the European “End of Cages” initiative advocates ending the use of cages for
animal farming. Currently, European regulations require that a laying hen in a cage has
750 cm? of space, meaning that just over 13 hens can be raised per m2 of cage space.
In barn housing, with no access to the outdoors, the regulatory density is 9 hens per
square meter. If cage rearing were to be abolished tomorrow and the space required for
hens in buildings remained unchanged, the area required would have to be multiplied
by 1.4. However, according to European data'®®), if all these hens were to be reared on
the ground, the total building area would have to increase from 11.3 million square
meters to 16.6 million square meters, i.e.,, more than 5 million square meters of
additional space, equivalent to 500 hectares of indoor building space.

Increasing space would undoubtedly have a positive effect on welfare, but also negative
impacts on the environment, both in terms of land use and resource use, particularly in
relation to construction materials®® and the energy needed to heat the buildings. More
land use for livestock buildings means using space devoted to other uses, such as crops,
grasslands, forests, wasteland, and more generally, areas conducive to biodiversity. It
also increases the fragmentation of natural habitats, limiting the connection between
different areas for wildlife populations.



Admittedly, an additional 500 hectares for laying hens at the European level may seem
little compared to the 157.4 million hectares of usable agricultural land in Europe in
202371, However, these 500 hectares of new buildings would have surrounding areas
attached, and this would all be added to the rest of the total animal production (not
just laying hens). Furthermore, such a scenario does not take into account the current
proposal to also reduce the density of laying hens in buildings from 9 hens per m? to 6
hens per m?, which would require more than doubling the total surface area of buildings
compared to cage rearing. This question ties in with that of “land sharing - land sparing”
theorized in the model by Green et al. (2005)8: “Should agriculture be intensified in
order to preserve more natural areas rich in biodiversity, or should we favor more
extensive agriculture that is less economical in terms of natural areas?”. One solution
to limit the increase in land dedicated to livestock farming while increasing the space
available per animal would be to reduce the number of animals raised, thereby
accepting a reduction in production in order to do less but better. This also applies to the
use of bedding.
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Increasing the amount of bedding

Improving animal welfare, whether by providing more space or better floor comfort,
requires an increased need for bedding. Thus, switching from a cage system with wire
mesh flooring to a straw-based barn system, or from a slatted floor system to a litter
system, would require more litter.

In pigs, for example, deep litter systems clearly improve animal welfare, increasing
exploratory behavior, with more frequent positive social behaviors, and fewer carpal
and tarsal lesions®. However, deep litter requires between 20 and 25 kg of straw per
pig at the start of rearing, followed by regular strawing up. For the duration of fattening
on deep litter, the amount of straw varies between 60 and 100 kg per pigi*?. However,
French production of pigs for slaughter was 22 million head in 20238, of which
approximately 90% (i.e., almost 20 million pigs) were raised on fully slatted floors, i.e.,
without bedding. Providing deep litter for all these animals would require at least 1.2
million additional tons of straw. Again, this may seem little compared to the 14.5 million
tons of straw produced in France in 202332, But here we only mentioned pigs for meat
here, not sows - whose needs are even greater - let alone other animals. The straw
market is already under pressure, and new uses, including non-agricultural ones, also
require straw.



Increasing the amount of bedding to improve animal comfort will therefore undoubtedly
require an increase in the surface of cereal crops to produce straw... to the detriment of
other crops. Furthermore, in order for the bedding to remain clean, the area available
per pig in bedding must be greater than the space available on slatted flooring.
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Access to the outdoors

Another key factor in improving animal welfare is providing them with access to the
outdoors. In this case, total space per animal will be even greater. Taking the example
of laying hens again, the “free-range hens” label requires an outdoor area of 4 m2 per
hen. On a European scale, this would mean 1.2 billion m2 for the 302 million hens that
currently do not have access to the outdoors, or 120,000 hectares. For pigs, the Label
Rouge plein air label requires 83 m2 per pig, which, for the 22 million pigs raised for meat,
would require 180,000 hectares. The same principle applies to rabbits, goats, chickens,
etc., all of which uses space that could be used for other purposes, as discussed above.
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Finally, outdoor access can have a negative impact on animal productivity. Outdoors,
animals tend to exercise more, which expends energy and therefore requires more feed.
In addition, although outdoor access limits the risk of infectious disease transmission
due to lower animal density, it increases the risk of exposure to external pathogens and
predators, as well as the risk of injury®3. For example, in chickens, outdoor access can
increase certain parasitic diseases such as coccidiosis or red mites.

Of course, outdoor access can be reduced to smaller areas and the spaces dedicated
to this access can be designed to have a limited impact on the environment. However,
limiting animal density will necessarily lead to an increased need for space.
Compromises will therefore be needed.
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Limiting excessive selection

A final argument in favor of animal welfare is to limit excessive selection based on
production criteria and to promote the resilience and/or robustness of animalsB.
This involves, for example, limiting the hyper-prolificacy of sows or the rapid growth of
chickens - which are detrimental to their welfare - by using less productive breeds or
farming practices. As a consequence, production will take longer.

A Label Rouge chicken, for example, requires a minimum rearing period of 81 days,
compared to the average 40 days for a “standard” chicken. This is twice as long and
ultimately requires more space. The feed conversion ratio for a standard chicken in 2017
was around 1.67, compared to 3 for a Label Rouge chicken®, which means that Label
Rouge chickens need almost twice as much feed to produce the same amount of meat.

Promoting slow-growing animals allows for better animal development, improved
welfare, and higher-quality meat, but this requires the use of more agricultural land and
feed. Increased feed requirements have an impact on the environment, which is even
more negative when the feed is not produced locally and must be imported, or when it
involves deforestationB®. Prioritizing local feed for animals and raising animals locally
are therefore ways to limit the negative impact of these imports.
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Due to all these constraints, improving animal welfare can lead to an increase in the
carbon footprint of production, in CO,eq’ of meat, milk, or eggs produced. Traditional
environmental rating via life cycle assessments therefore favors the most intensive
systems.

For example, a Shift Project reportB” states: « In laying hen farms, codes 3 (enriched
cages), 2 (barn), 1 (free-range) and 0 (organic) respectively emit 1.66, 1.55, 3.34 and 2.57
kgCO,e/kg of eggs. Thus, a shift from code 3 to codes 1 and 0 with no change in livestock
numbers would not lead to a reduction in greenhouse gas emissions “. Of course, the
criterion of “greenhouse gas emissions” taken in isolation is too restrictive to judge the
overall environmental performance of a system, its resilience and associated positive
effects.

Furthermore, we have seen that improving animal welfare can also be a source of
improvement in the environmental impact of livestock farming, whether through
improved animal health or productivity, or through more virtuous farming systems.

The final calculation is not easy, and both aspects - animal welfare and environmental
impact - must be improved together. The future of livestock farming cannot ignore either
of these aspects, given their many interdependencies. Reconciling these two aspects
requires compromises on the part of the authorities, the industry, and also citizens.

In any case, it seems necessary to reduce the number of animals raised and therefore
individual meat consumption in order to limit the use and import/export of products
that are most harmful to the environment, and to promote more extensive, robust
farming practices that are more animal-friendly and have as little impact on the
environment as possible. This will come at a cost to farmers, and everyone will have to
agree to contribute.

* A carbon dioxide equivalent, abbreviated as CO.eq, is a metric measure used to compare the
emissions from various greenhouse gases on the basis of their global-warming potential (GWP), by
converting amounts of other gases to the equivalent amount of carbon dioxide with the same global
warming potential.
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In short
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Thanks to Alain Ducos, lecturer and researcher at ENVT, for his
contribution to writing this article and proofreading it!
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