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LIVESTOCK MANAGEMENT 
FOR NATURE-POSITIVE FOOD 
PRODUCTION
A pathway for safeguarding human and planetary health

ACTION GUIDE  4

Meat and dairy are critical sources of protein and nutrients. Poor and vulnerable 
communities in developing countries source much of their food from extensive 
livestock production in rangelands, a relatively efficient  
way of using variable land and water resources. 

In contrast, the developed world eats factory 
farmed meat and dairy. Such farming is  
resource intensive, using imported feed and 
antibiotics which causes climate change and 
environmental pollution.

Yet livestock can play a healthy role in sustainable 
food systems, by increasing efficiencies in resource 
use, adopting nature-positive practices, and scaling 
down industrial production – encouraged by a 
demand shift to plant-based diets.
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ACTION GUIDES FOR THE FOOD SYSTEMS SUMMIT

The goal of the UN Food Systems Summit Action Track 3 is to boost nature-positive food 
production at the scale needed to meet the fundamental human right to healthy and 
nutritious food, while at the same time restoring balance with nature. Together with farmers, 
pastoralists, fisherfolk, indigenous peoples, local communities, policymakers, scientists, 
extension agents and the private sector,  Action Track 3 will co-design game-changing 
solutions and collective actions that simultaneously work for nature, people, and the climate. 

This series of Action Guides introduces agroecological approaches and regenerative 
practices that make food production systems more sustainable and resilient. The 
strategies and actions presented in these Action Guides are evidence-based, proven to be 
effective, and can be adapted to diverse settings.

Each Action Guide focuses on key elements that influence the social, economic, and 
environmental dimensions of food production: soil, gender, tenure, youth, drought and  
water scarcity, livestock and pastoralism, among others. Collectively, the series offers a 
systems perspective to guide regenerative actions for both small and large producers 
to promote nature-positive transformation. 

https://www.unccd.int/actions/food-systems-summit-2021
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IMPACTS OF LIVESTOCK 
PRODUCTION ON NATURE

DATA SNAPSHOT
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livelihoods of

of the poorest 
people globally
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accounts for 

of agricultural  
water use

Source: Robinson, et al. 2014. 
Mapping the global distribution of 
livestock. PloS One, 9(5), p.e96084.

Source: Mottet, A., et al. 2017. Livestock: 
on our plates or eating at our table? A new 

analysis of the feed/food debate. Global 
Food Security, 14, pp.1-8. 

Source: Hurst, P., Termine, P. and Karl, 
M., 2005. Agricultural workers and their 

contribution to sustainable agriculture and 
rural development.

Source: Rojas-Downing, M.M., et al. 2017. 
Climate change and livestock: Impacts, 
adaptation, and mitigation. Climate Risk 

Management, 16, pp.145-163.

Source: Heinke, J., et al. 2020. Water use in 
global livestock production—Opportunities 

and constraints for increasing water 
productivity. Water Resources Research, 

56(12), p.e2019WR026995

Source: Vermeulen, S.J., et al. 2020. 
Changing diets and the transformation of 
the global food system. Annals of the New 
York Academy of Sciences, 1478(1), p.3.
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0096084
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0096084
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0096084
https://www.sciencedirect.com/science/article/abs/pii/S2211912416300013
https://www.sciencedirect.com/science/article/abs/pii/S2211912416300013
https://www.sciencedirect.com/science/article/abs/pii/S2211912416300013
https://www.sciencedirect.com/science/article/abs/pii/S2211912416300013
https://agris.fao.org/agris-search/search.do?recordID=GB2013203664
https://agris.fao.org/agris-search/search.do?recordID=GB2013203664
https://agris.fao.org/agris-search/search.do?recordID=GB2013203664
https://agris.fao.org/agris-search/search.do?recordID=GB2013203664
https://www.sciencedirect.com/science/article/pii/S221209631730027X
https://www.sciencedirect.com/science/article/pii/S221209631730027X
https://www.sciencedirect.com/science/article/pii/S221209631730027X
https://www.sciencedirect.com/science/article/pii/S221209631730027X
https://agupubs.onlinelibrary.wiley.com/doi/pdfdirect/10.1029/2019WR026995
https://agupubs.onlinelibrary.wiley.com/doi/pdfdirect/10.1029/2019WR026995
https://agupubs.onlinelibrary.wiley.com/doi/pdfdirect/10.1029/2019WR026995
https://agupubs.onlinelibrary.wiley.com/doi/pdfdirect/10.1029/2019WR026995
https://agupubs.onlinelibrary.wiley.com/doi/pdfdirect/10.1029/2019WR026995
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7689688/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7689688/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7689688/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7689688/
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Scaling down production
The cultural and economic importance of domestic animal 
production to humanity is clear. Billions rely on livestock  
for their livelihoods and nutritional needs. 

While extensive livestock production does degrade land and 
water resources and drive biodiversity loss, factory farming is far 
more damaging – yet has the greatest potential for sustainability 
wins. The IPCC AR6 report is unequivocal: methane emissions 
from intensive livestock systems are a substantial driver of 
global warming. The links between factory farming and  
zoonotic viral transmissions are another reason to rethink 
current intensive practices.

Coupling supply-side solutions with a shift to plant-
based diets can help transform animal-based food 

production, without compromising rural economies.

A scaling down of industrial farming could be driven by steep 
declines in demand, or if subsidies were eliminated and a 
‘consumers and polluters pay’ rationale was levied on the true costs 
of meat and dairy production. To remain profitable, sustainability 
and welfare changes (e.g lower stocking rates, reduced effluent  
run-off, balanced animal diets) – ought to emerge organically.

Small-scale and extensive livestock production is already 
well tailored to many local food systems. Agroecological and 
regenerative practices like seasonal grazing, pasture set-asides, 
and integrated crop-tree-livestock systems, could mitigate land 
degradation and restore grassland productivity. 

CURRENT OVERVIEW
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https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Full_Report.pdf
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DEFINING SOLUTIONS

Increasing demand for livestock products has 
led to significant alteration of many natural 
landscapes, notably as agriculture expands to 
supply animal feed crops. The livestock sector 
drives deforestation in tropical regions, and 
desertification and land degradation in drylands.

The global mass of livestock  
is 14 times greater  

than the mass of all wild mammals
There are many opportunities to reduce 
livestock’s environmental and climate footprint: 

Shifting animal diets to seasonal forage, 
agricultural by-products or even seaweed would 
reduce our need to destroy forest ecosystems for 
feed crops, like soy and maize. There is also an 
associated opportunity to greatly reduce methane 
emissions produced by digestion in livestock.

Manure management involves mitigation practices 
that shorten storage times, improve the timing of 
manure application, and use anaerobic digesters to 
convert methane emissions to biogas.

Protect nature by reducing the need to convert natural ecosystems into pasture and feed crops

Sustainably manage existing land involved in producing livestock and reduce methane emissions 

Restore abandoned pastures and degraded grazing land through regenerative management

Shrinking livestock’s long shadow
Sustainable rangeland management of 
one half of the Earth’s land surface has 
great potential: improving low productivity 
rates while building ecological and 
livestock resilience. Practices include 
increased mobility for forage and 
water, seasonal grazing and set asides 
(exclosures), enrichment plantings and 
silvopastoralism, grassland restoration, 
and soil and fire management. 

Increasing management intensity and scale generally results in increased negative environmental impacts

https://www.pnas.org/content/115/25/6506
https://www.pnas.org/content/115/25/6506
https://www.pnas.org/content/115/25/6506
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Livestock directly contribute to the livelihoods 
and food security of almost a billion people. This 
source of protein and essential nutrients is vital 
for both pregnant and lactating women and early 
childhood development. 

In extensive systems, livestock can thrive on 
land that is unsuitable for food crops, providing 
nutrient-dense food for communities where 
alternatives are scarce. Livestock is a versatile 
food source – providing meat, milk, cheese, eggs, 
and other products that can sustain communities 
during periods of food scarcity, drought, or 
extreme weather.

Livestock’s importance in cultural and 
religious traditions is widespread,  

often in ceremonial roles,  
such as feasting after fasting.

Livestock beyond meat and dairy
SYSTEMS PERSPECTIVE

Whether produced on rangelands, within 
mixed livestock-cropping systems, or in large-
scale commercial operations, livestock value 
chains are vital to growth and stability in 
rural economies. Employment opportunities 
are diverse, involving breeding, production, 
processing, marketing, veterinary care, transport, 
and research and development.

The sale of live animals is an effective risk 
management strategy for small-scale producers, 
providing income during lean periods and times 
of market fluctuations. Livestock also provide 
low-cost inputs, such as manure and draught 
power, reducing use of chemical fertilizers, 
and fossil fuel machinery. The ability of free-
range livestock to digest high fiber vegetation 
unsuitable for human consumption is key to 
optimizing productivity and efficiency gains in 
rangelands.

 

The environmental benefits of livestock are 
frequently overshadowed by their harmful 
impacts. However, livestock can be a 
regenerative part of subsistence and low-input 
smallholder systems. Integrating animals with 
cropping, agroforestry, and aquaculture can 
provide additional ecological and economic 
benefits. For example, legume forage species 
‘fix’ nitrogen from the air, storing it in plant roots, 
increasing soil fertility, as well as providing 
protein-rich animal feed. 

Cattle, sheep, and pigs are all used in 
conservation grazing and rewilding projects 
aiming to rehabilitate ecosystem functions. 
Traditional animal breeds and their 
management can mimic natural processes that 
drive ecological recovery. Preserving genetic 
diversity also allows for the development of 
healthy and well-adapted breeds in the future.

© ILRI/Apollo Habtamu © ILRI/David Aronson © ILRI/Apollo Habtamu

http://www.fao.org/climatechange/42419-0752a43067090dc1e0d1c0e1f2ee398f9.pdf
https://ucanr.edu/sites/placernevadasmallfarms/files/181318.pdf
https://ucanr.edu/sites/placernevadasmallfarms/files/181318.pdf
https://www.mdpi.com/2071-1050/13/6/3347
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ACTION ON THE GROUND

Intensive and extensive 
approaches 
Adapting restorative practices to local conditions 
can sustainably intensify livestock production. 
Many such practices originated in smallholder 
systems aiming to balance human and 
environmental needs. Scaling them up to 
large rangeland and silvopastoral systems 
can increase productivity without the natural 
resource degradation associated with  
intensive methods.

Sustainably intensifying livestock 
production can help reduce 
greenhouse gas emissions, sustain 
rural livelihoods, restore soils, and 
protect natural ecosystems.

Understanding how to apply sustainable 
practices to indoor, resource-intensive meat 
and dairy operations is not as obvious. Basic 
strategies include ensuring feed crops are 
conversion-free and nature-positive, as well 
as minimizing pollution and waste from 
industrial operations. Feed additives and 
changes to ruminant diets can curb methane 
emissions and improve the efficiency of feed 
conversion rates. Veterinary care that avoids 
antimicrobial resistance can further support 
more sustainable forms of intensive meat and 
dairy production.  

LOCALLY  
ADAPTED  
REGENERATIVE ACTIONS 

©CIAT
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LANDSCAPE SCALE 
•	 Priority allocation for crops to feed humans

•	 Ecological restoration of rangelands and savannahs
•	 Grazing restricted to suitable land  

FARM SCALE
•	 Integrated crop-tree-livestock systems

•	 Livestock rotation, periodic destocking, and set asides
•	 Improved genetic diversity and mixed species grazing

•	 Ley farming (rotations of grasses and legumes with annual crops)

SOCIO ECONOMIC 
•	 Improved land use planning and enforcement

•	 Incentivize deforestation- and conversion-free supply chains
•	 Public education promoting plant-based, whole food diets

FIELD SCALE
•	 Improved forage quality, nutritional 

supplements, and feed additives 
•	 Matching stocking and grazing to the 

land’s carrying capacity 
•	 Monitoring of grassland health

https://esajournals.onlinelibrary.wiley.com/doi/epdf/10.1890/130157
https://esajournals.onlinelibrary.wiley.com/doi/epdf/10.1890/130157
https://esajournals.onlinelibrary.wiley.com/doi/epdf/10.1890/130157
https://esajournals.onlinelibrary.wiley.com/doi/epdf/10.1890/130157
https://esajournals.onlinelibrary.wiley.com/doi/epdf/10.1890/130157
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GOOD PRACTICE
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Multiple benefits of sustainable rangeland management
Pastoralism has evolved to manage risk and seasonal availability of water and rangeland vegetation. Today, an estimated 
200 to 400 million people worldwide rely on this form of livestock production for their livelihoods and protein. Customary 
laws and rules have specified where and who is allowed to use grazing areas, and how disputes are resolved. More 
recently, such traditions have been replaced by formal laws that limit herd movements, leading to land degradation. 

Sustainable rangeland management practices can restore over-grazed 
lands, protect stores of organic carbon, and help avoid land conflicts.

The Sustainable Rangeland Management Project in Kiteto, Tanzania was established in 2019 to protect a communal 
grazing area of 30,000 hectares and reduce conflicts between livestock keepers and farmers. Multi-village participation 
has helped establish customary rights of occupancy, and supported bylaws that regulate the access, use, and 
management of this grazing land. 

In addition to formalizing governance arrangements, the project has established a pasture seed demonstration plot for 
restoration. The aim of the pilot is to increase ecological productivity and resilience in the grasslands. Ongoing activities 
focus on scaling up joint village land use planning, to garner additional socio-economic benefits from such a participatory 
rangeland management scheme. 

Photo: ©CLEANED VC

http://www.pastoralpeoples.org/wp-content/uploads/2020/09/Accounting4pastoralists-SUM.pdf
https://iyrp.info/sites/iyrp.org/files/UNEP%20R%26P%20gap%20analysis%20summary%20English.pdf
https://catalogue.unccd.int/1204_5JUNE_E_Wocat_Rangeland_low_full_version.pdf
https://catalogue.unccd.int/1204_5JUNE_E_Wocat_Rangeland_low_full_version.pdf
https://www.tnrf.org/files/sustainable_rangeland_newsletter3.pdf
https://www.flickr.com/photos/ricephotos/4762633482/in/photolist-8fRK1o-9uecbe-9ufr9p-9uefEa-9uhefu-8fRHPu-9ufn4R-8fRKAG-8fRLjj-9ueext-8fRNnu-9uipqw-9ueSaD-8fNtFB-8fNysX-9ufqbx-9uidzW-9uhbKo-8fRHid-2kRitWW-8fREjS-8fRGpC-8fREBN-8fRFQf-8fNqCc-obieQa-8fRNRs-EKfwX-9uihcm-55Fh78-8fNwEz-9uhaou-9ugXqQ-9ueCCM-9ufisX-9ugPG9-9uiby5-9uf8si-9uexPn-EKgEb-3mp52s-9uimyf-9uhAkN-oDmYeL-8fREYW-8fRGPY-baYmG8-EKgaX-baYqjK-9uhFkh/
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Rebalancing livestock 
production
Reducing livestock production to work within 
the carrying capacity of land requires changes 
to both producer and consumer behavior. For 
example, shifting to alternative proteins and 
plant-based whole foods in societies with high 
meat consumption can significantly reduce 
the footprint of industrial animal agriculture.

For smallholder and extensive producers, 
sustainable management can be incentivized 
by more secure tenure, and via wider support. 
These include access to finance, technology, 

veterinary care, and markets to help scale the 
uptake of regenerative practices and increase 
investments in well-managed livestock 
systems.

Large-scale, intensive livestock operations 
can maximize productivity and minimize 
waste using precision technologies. 
Environmental standards and land use 
directives can reduce the conversion 
of natural ecosystems for feed crops. 
Incentivizing such actions can be promoted 
through industry roundtables that highlight 
new market opportunities in deforestation- 
and conversion-free supply chains. 

of farms in northern Africa

of countries, by between 200 and 
500 million people

are possible by including seaweed 
in the diet of dairy cows

81%

75%

66%

AGENTS OF CHANGE

© ILRI/Onesmus Mbiu

©ILRI

Livestock, including horses & donkeys, 
contribute draught power to around 15% 

of farms in southern Africa and

Source: Gerber, P.J., et al. 2015. Environmental impacts of 
beef production: Review of challenges and perspectives for 

durability. Meat science, 109, pp.2-12. 

Pastoralism is practiced in more than

Source: Mbow, C., et al. 2019. Chapter 5: food security. 
IPCC Special Report on Climate Change and Land.

Source: Roque, B.M., et al. 2019. Inclusion of Asparagopsis 
armatain lactating dairy cows’ diet reduces enteric methane 

emission by over 50 percent. Journal of Cleaner Production, 234.

Reductions in methane production by

https://www.farm4trade.com/precision-livestock-farming/
https://www.sciencedirect.com/science/article/abs/pii/S0305750X18302481
https://www.sciencedirect.com/science/article/abs/pii/S0309174015300139
https://www.sciencedirect.com/science/article/abs/pii/S0309174015300139
https://www.sciencedirect.com/science/article/abs/pii/S0309174015300139
https://www.ipcc.ch/srccl/chapter/chapter-5/
https://www.ipcc.ch/srccl/chapter/chapter-5/
https://www.sciencedirect.com/science/article/abs/pii/S0959652619321559?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0959652619321559?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0959652619321559?via%3Dihub
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While meat and dairy production 
provides numerous benefits to society, 
the scale of its current environmental 
footprint cannot be sustained.

All livestock producers have a role to 
play in transforming our food systems, 
with the greatest contribution coming 
from intensive and industrial systems. 

A shift to plant-based diets, where 
appropriate, can provide the incentives 
needed to enable a transition to more 
sustainable livestock production.

Nature-positive benefits – Agroecological 
practices can build resilience within smallholder 
and extensive systems, while producing a diversity 
of nutritious animal products, limiting agricultural 
expansion into natural areas, and regenerating 
degraded land.

Eat less, but better – A growing demand for meat 
and dairy is taxing environmental, climate, and 
human health. For example, choosing pasture-
raised cattle or free-range chicken offers better 
taste and nutrition to consumers than intensively 
reared and grain-fed animals. 

Halt nature loss – The greenhouse gas emissions, 
biodiversity loss, and risk of zoonotic disease 

spillover associated with livestock production makes 
protecting natural ecosystems a global priority action. 

Grazing to match land capability - Overgrazing and 
land degradation can be avoided by using sustainable 
rangeland management practices. These have the 
potential to enhance productivity and make pastures 
and grasslands more resilient in the face of climate 
change.

Efficiency and sustainable intensification - Increasing 
efficiency in resource use (e.g., animal diets, water 
use) and reducing harmful human and environmental 
impacts (e.g., pollution, antibiotic resistance) is a 
key sustainability strategy for all types and scales of 
livestock production.

Managing livestock for nature-positive outcomes

KEY MESSAGE

Get involved

© ILRI/Susan MacMillan © ILRI/Stevie Mann ©ILRI/Trong Chinh ©ILRI Stevie Mann © ILRI/Stevie Mann©ILRI/Zerihun Sewunet

https://www.ipcc.ch/site/assets/uploads/2018/02/ar4-wg3-chapter8-1.pdf
https://www.ipcc.ch/site/assets/uploads/2018/02/ar4-wg3-chapter8-1.pdf
http://www.fao.org/3/I8926EN/i8926en.pdf
http://www.fao.org/3/I8926EN/i8926en.pdf
https://planetbaseddiets.panda.org/
https://www.unccd.int/
https://www.unccd.int/actions/food-systems-summit-2021
https://www.unccd.int/actions/food-systems-summit-2021
https://www.unccd.int/actions/food-systems-summit-2021
https://twitter.com/unccd
https://www.linkedin.com/company/united-nations-convention-to-combat-desertification-unccd-/
https://www.instagram.com/unccd/
https://www.facebook.com/UNCCD/
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