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A sector in transition

Livestock production has seen a huge increase over the last three decades, with global demand for meat alone growing by
around a third. Our authors outline key trends in livestock production and consumption, finishing with a brief discussion
the ways in which livestock can contribute to sustainable food systems while at the same time enhancing the food
security and well-being of people depending on them for their livelihoods.

By Mario Herrero and Philip Thornton

One of the main messages of the COP 28 UAE
Declaration on Sustainable Agriculture, Resil-
ient Food Systems, and Climate Action in late
2023 was that to fully achieve the long-term
goals of the Paris Agreement, agriculture and
food systems have to be included if we are
to meet the Sustainable Development Goals
(SDGs). We need to use land more sustain-
ably, minimise negative impacts on the envi-
ronment and seek for opportunities to restore
lands that have lost nutrients and biodiversity.
At the same time, food systems have to pro-
vide all people with access to a more nutritious
diet. Taken together, this is a big ask of future
food systems, given the growing demand for
food from rising populations and a warming,
more variable climate. The livestock sector is
an important contributor to both the challeng-
es and the solutions. On the one hand, it is a
major user of land and emitter of greenhouse
gases, but on the other, it provides food with
high quality protein and high levels of micro-
nutrients, as well as incomes and livelihoods
for hundreds of millions of people, particularly
in lower-income countries.

Livestock production has been growing rap-
idly in response to increasing demand. The
livestock sector now has considerable impacts
on global biogeochemical cycles and is a sub-
stantial user of water as well as causing losses
in biodiversity. Reducing the environmental
tootprint of livestock is vital if it is to contrib-
ute to sustainable food systems in the future.
The sector is highly dynamic in relation to its
use of natural resources and the trade between
countries and the synergies and trade-offs asso-
ciated with the changing nature of the demand
and supply of animal food from cattle, sheep,
goats, pigs and poultry.

Trends in livestock product
consumption and trade

Changes in consumption of livestock products
from 1990 to 2015 for the regions of the world
and selected countries are shown in the Fig-
ure on page 14. These trends have continued
since; the last 35 years have seen an increase
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A herd of Nelore cattle in Mato Grosso do Sul, Brazil. Beef demand in the country is growing.
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of about 35 per cent in per capita demand for
meat across all regions, driven by large in-
creases in demand for poultry and pork. Glob-
al demand for beef and mutton, in contrast,
has barely changed since 1990, with declines
in beef demand in high-income countries and
Latin America (excluding Brazil) and large in-
creases in China, Brazil, and Western Asia and
North Africa. These regional patterns for beef
apply to mutton, too. Per capita demand for
poultry meat has increased in all regions, with
small increases in East Africa and the USA and
a near doubling in other regions. Demand for
pork is regionally variable, with substantial in-
creases in China, Southeast Asia, South Amer-
ica, and Australia. In lower-income countries,
increased meat demand is mostly from pigs
and poultry. Higher-income countries have
seen substantial substitution of beef and mut-
ton with pork and poultry. Demand for dairy
products is growing at a similar rate to pork,
with most regions seeing increasing demand.

The increase in consumption in some coun-
tries has outstripped supply, leading to sub-

stantial increases in international trade in ani-
mal-source foods in recent decades. The value
of exports has quintupled since 1990 to more
than 300 billion US dollars (USD), repre-
senting almost 20 per cent of global produc-
tion. Globally, meat dominates, accounting
for about two thirds of the value of exports
of livestock products. In Europe and Ocea-
nia, however, the value of the trade in dairy
products and eggs is equivalent to that of meat.
These two regions export 85 per cent of the
global volume of these commodities. Europe
(primarily pork), North and South America
(beef, pork, and poultry) and Oceania (beef
and mutton) produce more than 90 per cent of
global meat exports.

Some of the trade in meat is within the same
region of origin; for instance, a large propor-
tion of the trade in pork in Europe and in
mutton in East Asia and Pacific is intraregion-
al. There are countries which dominate trade
between continents, such as Brazil, Australia
and USA, for example, regarding inter-region-
al bovine meat exports. With respect to vol-



ume, trade in livestock products is small com-
pared with trade in animal feed. For example,
trade in meat and processed meat account for
less than ten per cent of the volume of trade in
feed grains. The trade in feed is likely to inten-
sify, to satisfy the rising demand for pork and
poultry in importing regions. This may result
in growing environmental impacts, which will
need to be mitigated appropriately.

Trends in livestock production

Meat, milk and eggs are produced across most
of the major agroecological zones of the world,
with a wide range of intensification levels and
resource use efficiencies. Livestock numbers
closely track demand trajectories. Since 1990,
the global tonnage of meat, milk and eggs
produced has increased by slightly less than
two per cent per year. This has occurred in
all regions, with particularly high production
increases in Africa and Asia. In higher-income
regions, production has grown at a slower rate,
and in Europe it has declined by more than
16 per cent since 1990. Across the commodi-
ties the fastest growth in production has been
for poultry meat, which has more than tripled
globally since 1990. Egg production has more
than doubled, and pork and dairy produc-
tion have both increased by 80 per cent. As
for poultry, egg and pork production has risen
across most regions. In lower-income regions,
dairy production has grown at a similar rate
to poultry, with much smaller growth rates
in higher-income regions (and a decline in
Europe). Europe’s beef and lamb production
roughly halved from 1990 to 2022, whereas
lower-income regions have seen substantial
growth in small ruminant production.

Production efficiency gains have often been
associated with intensification, which has oc-
curred at different rates in different parts of
the world. In some cases, this has led to a re-
duction in animal numbers. For instance, the
USA produces 60 per cent more milk with 80
per cent fewer cows now than in the 1940s
because of improvements in genetics, feeding
and housing systems. Intensification (and ex-
pansion) of the livestock sector has occurred
primarily in Latin America and Asia. By con-
trast, productivity in sub-Saharan Africa has
remained essentially stagnant.

Different production systems,
different dynamics

Most bovine milk and meat production takes
place in mixed crop-livestock systems: 90 per
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Soy harvest in Brazil. Trade in feed is likely to intensify, to satisfy the rising demand for pork and poultry in
importing regions.
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cent of the milk and 80 per cent of the meat,
with three times the number of animals, com-
pared with grassland-based systems. Globally,
observed increases in production have been
driven mostly by increases in animal num-
bers. On average, livestock systems in tem-
perate regions and higher-income countries
have seen a four per cent per year decrease in
animal numbers, while maintaining modest
productivity increases of under one per cent
per year. In arid and humid regions and many
lower-income countries, by contrast, produc-
tion increases have been driven almost entire-
ly by increases in animal numbers. It is only
the highland production systems of lower-in-
come countries such as in Kenya and Ethiopia
that have bucked this trend: increases in dairy
productivity (28 %) outstripped the growth
in animal numbers (9 %) between 2000 and
2011. Given the fact that the highland small-
scale dairy production systems have been a
major focus of research and extension efforts
over the last 30 years or so, this is not that
surprising.

Future role of smallholders in
producing livestock products

Globally, livestock production is the mainstay
of about 650 million people in lower- and
middle-income countries. Livestock contrib-
ute 17-47 per cent of the value of agricultur-
al production nationally and provide income
to 68 per cent of lower- and middle-income
country households, while also playing im-
portant cultural roles. Although there are wide
regional variations, men are often responsible
for cattle and cattle production, with wom-
en tending to be more active in raising small

stock and in the processing and sale of products
such as eggs and poultry. The contribution of
livestock production to gender equity differs
widely.

The future role of smallholders in producing
livestock is highly uncertain and will depend
on species and product. For dairy production,
a sustainably intensified smallholder sector
could help drive future production growth;
there are still large yield gaps in these systems,
and demand is growing. On the other hand,
land fragmentation and feed scarcity may mili-
tate against continued viability of these systems
in many lower-income countries.

The situation is different for beef. In the ab-
sence of increases in demand per capita, and
with small farm output largely dependent on
increased numbers of animals, size of operation
will likely constrain production growth. Nev-
ertheless, small-scale production in diversified
farming systems may continue to be econom-
ically viable, even if not as the main source of
income. For poultry and pigs, the distinction
needs to be made between the rapidly grow-
ing industrial sector and the smallholder sector
in which women are strongly represented. As
economies grow, smallholder pig and poultry
production may become less important as con-
ditions become more favourable for the sector
to industrialise.

Livestock production, land use and the
environment

Of the 3 billion hectares (ha) of land suitable
for crop production, 1.5 billion ha is used to
feed the world, and a third of that is used to
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produce feed for livestock. The remaining
1.5 billion ha is currently occupied mostly by
forests, which play a fundamental role in bio-
geochemical cycles and provide many essen-
tial environmental services to humanity. Ex-
pansion of croplands into these areas needs to
be avoided, hence the pursuit of agricultural
intensification. Globally, total agricultural
greenhouse gas emissions have risen, most-
ly due to increases in animal numbers and
land-use change. Livestock account for the
majority of greenhouse gas emissions from
food systems through methane from enter-
ic fermentation, CO, from land use change,
and nitrous oxide from manure management.
Despite productivity improvements, the ag-
gregate environmental impacts of livestock
have continued to grow.

Livestock production affects biodiversity ben-
eficially or detrimentally, depending on con-
text: while livestock-induced land use con-
version is a major cause of biodiversity loss,
in extensive rangelands ruminant livestock can
be an important means of biodiversity con-
servation and climate mitigation. Resource
use varies widely by commodity type. Beef
cattle tend to be the largest user of land and
energy, followed by pork, poultry, eggs and
milk. Resource use also varies by production
system and setting. In many cases, livestock
can be reared in lands of low opportunity cost,
without competing with croplands or other
land uses. Any intensive livestock production
system has significant environmental impacts,
especially for surrounding communities and
waterways, and these have to be addressed.

What next for livestock product
consumption?

The evolution of the global livestock sector
over the last 30 years can be outlined in three
storylines. First, demand for poultry has been
the main global driver of increased meat con-
sumption, with a near doubling of per capita
consumption since 1990. Second, per capita
dairy consumption in higher-income regions
has stayed constant since 1990, production
growth being driven by population growth.
Lower-income regions have seen significant
increases in dairy consumption, driven by
both population growth and increased per
capita consumption. Third, increases in glob-
al beef demand is largely down to China and
Brazil, which account for nearly 93 per cent
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Source: Herrero et al. (2021), see: doi.org/10.48565/bonndoc-1
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Demand for poultry has been the main global driver of increased meat consumption, with a near doubling of
per capita consumption since 1990.
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of the 11 million ton (Mt) increase in global

beef demand.

Recent trends indicate that projected shifts to
beef consumption as incomes rise may not be
occurring in many countries. Indeed, in many
higher-income countries, beef consumption
is declining; this is particularly obvious in Eu-
rope, which saw a reduction of more than 10
Mt in beef demand since 1990. Excluding
China and Brazil, per capita consumption in
low- and middle-income countries has not in-
creased appreciably. Reasons for this may in-
clude a combination of factors. In recent years,
pork and poultry have been cheaper than beef
by 50 per cent and 30 per cent, respective-
ly. Increased messaging around the health and
environmental impacts of beef consumption
compared with white meats may also be hav-
ing an increasing influence on consumer be-
haviour.

Contribution of sustainable livestock
production to future food systems

Highly divergent future visions of the livestock
sector can be found in the scientific literature.
These include a business-much-as-usual world
with continued (and considerable) increases in
demand and consumption of livestock food, a
world of techno-optimism that envisages wide-
spread uptake of alternative protein in human
diets with substantial declines in demand for
livestock meat and milk, and a world that sees
substantial declines in human consumption

of livestock food and a move to more plant-
based diets. Local, national, and regional con-
texts matter enormously, in terms of how the
livestock sector may develop in different places
in the future. Livestock development will be
shaped by a host of factors, but some can be
taken as effectively immutable to mid-century
at least: the enormous economic and sociocul-
tural value of livestock in many lower-income
countries, the considerable disruption and loss
of value to industrial and small-scale livestock
systems alike that climate change will bring
about in many places, and burgeoning demand
for livestock products from growing and ur-
banising populations, particularly in Africa.

Different contexts will shape the nature of
livestock development in different places, and
livestock systems will evolve in many different
ways in parallel. Changes in dietary preferenc-
es, alternative proteins for food (also see article
on pages 37-38) and feed, practices that help to
mitigate greenhouse gas emissions, sustainable
intensification of livestock production revolv-
ing around the principles of circularity, adopt-
ing appropriate technological innovations,
putting in place policies that can spur climate
action in agriculture, repurposing subsidies
that distort level playing fields for trade to in-
centivise climate action and move towards true
cost accounting for the food system — these are
some of the many ways in which livestock can
contribute to sustainable food systems in the
future. Implementing the most effective and
desirable solutions will be essential for balanc-
ing stakeholders’ economic, social and envi-

Egg production and sale tends to be in the hands of
women.
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ronmental goals in different contexts. Under-
lying all this is improved understanding of the
highly variable roles that livestock play. This
is fundamental to implementing actions and
policies that profoundly improve and, in many
cases, may substantially change the ways in
which we think about livestock.
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