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“Pastoralism is a livestock-keeping system that specialises in taking advantage 
of environmental variability, managing grazing itineraries at a variety of 
scales so that livestock feed better than without a herder”. Elaborating on 
this definition, this document explains how pastoralism, by farming with 
nature, can address the global challenge of producing food sustainably in a 
context of increasing variability from climate change. It does so in addressing 
climate change, economic contribution and employment, food security, 
food safety and nutrition, water efficiency, ecosystem services, landscape 
functionality, resource management, regional economic integration, 
biodiversity conservation and the transition to a green economy.

This document aims to engage FAO in the mainstreaming of pastoralism 
– promoting FAO’s corporate vision by generating an understanding of 
pastoralism and systematically including pastoralism in FAO’s normal 
operations – and to present an evidence-based narrative on pastoralism for 
a specialist audience.
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Introduction

A recent foresight exercise conducted by FAO warns that “‘business as usual’ is no longer 
an option for a food-secure future. If food and agricultural systems remain on their cur-
rent path, the evidence points to a future characterized by persistent food insecurity and 
unsustainable economic growth” (FAO, 2018). The report concludes that “high-input, 
resource-intensive farming systems that have caused massive deforestation, water scarcity, 
soil depletion, the loss of biodiversity, antimicrobial resistance of pests and diseases and 
high levels of greenhouse gas (GHG) emissions cannot guarantee the sustainability of food 
and agricultural systems ... Innovative systems are needed to increase productivity without 
compromising the natural resource base” (FAO, 2018a: xxvi, 156). 

Recently, innovative and nature-based approaches have been receiving increased 
attention from many stakeholders as they consider ecological concepts and principles that 
optimize interactions among plants, animals, humans and the environment, while taking 
into account the social aspects that need to be addressed for sustainable food systems.

Pastoralism is such an innovative system: a time-tested, undervalued alternative path 
to food production that provides valuable lessons for the much-needed evolution towards 
“farming with nature”1 and has largely untapped potential for income growth and employ-
ment in marginal areas, such as drylands and mountain areas. Estimates of the number of 
people involved in pastoral systems depend on the categories of pastoralism included (such as 
nomadic), but it can be assumed that the number of people raising livestock globally in pas-
toral and agropastoral systems exceeds 180 million (Kieta et al., 2016: 18), living in approx-
imately 75 percent of countries. Engaging with pastoralism has strong relevance to virtually 
all the Sustainable Development Goals (SDGs)2 and is closely related to FAO’s mandate on 
food security, equity in economic and social progress, and the sustainable management of the 
natural basis for food security (FAO, 2013). Three important and current global frameworks 
are also particularly relevant: the United Nations (UN) Decade on Ecosystem Restoration,3 the 
UN Decade of Family Farming4 and the UN Decade of Action on Nutrition.5 Pastoralism has 
a key role to play in all of these frameworks.

This document is based on an extensive review of literature and policies. Two main 
points are made. First, pastoral systems6 are emblematic of farming systems that work 
with nature: they have evolved to function with the natural environment and therefore 
with variability. Pastoral systems make use of variability in inputs (the short-notice and 

1 Unless specified otherwise, in this document, “farming” is used with its standard meaning of the activity or business 

of growing crops and raising livestock. “Agriculture” is used as meaning the science or practice of farming.
2 SDGs 1, 2, 3, 4, 5, 13, 15, 16; see also Niamir-Fuller and Huber-Sanwald, 2019.
3 Information available at https://www.decadeonrestoration.org/
4 Information available at http://www.fao.org/family-farming-decade/home/en/
5 Information available at https://www.un.org/nutrition/
6 In this document the adjective “pastoral” is used to refer to systems, animals or products. When referring to 

people or groups the adjective “pastoralist” is used.

https://www.decadeonrestoration.org/
http://www.fao.org/family-farming-decade/home/en/
https://www.un.org/nutrition/
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short-lived concentrations of valuable resources that occur in their natural environment) by 
matching it with variability in their own operational processes (for example, the capacity to 
move herds to the right place at the right time) in such a way as to reduce the variability 
of outputs (animal production and health, household food security, etc.). For this reason, 
pastoralism has great potential in addressing the SDGs in a scenario of climate change 
where variability and uncertainty are increasing globally. Second, pastoral systems have 
been looked at through the wrong “lens”: conventional modelling and economic analysis 
of livestock production are locked into a view of the animal in isolation from the natural 
environment, and of variability as a constraint. This has contributed to the misreading of 
pastoralism and its potential.

After almost a century of interventions, poor understanding of pastoralism remains 
the most frequent cause of setbacks in pastoral development, often resulting in maladap-
tive practices that generate further misunderstanding in a vicious cycle (FAO, 2020; Oba, 
2020). Acknowledging this weakness is a necessary first step that is routinely overlooked 
when practitioners leap into action. However, for a true understanding of pastoralism it is 
essential to be able to distinguish the features and practices that reflect its specializations 
from the effects of ill-informed policies and interventions, and pastoralists’ adaptation or 
maladaptation to them.

By identifying an entry point in this entangled legacy, this paper aims to engage FAO 
in the mainstreaming of pastoralism – promoting FAO’s corporate vision by generating an 
understanding of pastoralism and systematically including pastoralism in FAO’s normal oper-
ations – and to present an evidence-based narrative on pastoralism for a specialist audience.

Since 2015, the Pastoralist Knowledge Hub (PKH) has created an institutional space 
for connecting and coordinating work on pastoralism in FAO, and an inter-departmental 
working group on pastoralism has been formed. The conceptual framework of this paper 
was discussed at the annual meeting of PKH partners in 2019 and early versions of the 
document have benefited from the comments and guidance of FAO staff and specialists in 
pastoralism worldwide.
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SECTION 1

A specialization in taking 
advantage of variability

Based on the most up-to-date understanding and consistent with the Joint Evaluation 
Synthesis on FAO’s and IFAD’s Engagement in Pastoral Development 2003–2013 (JES) (IFAD 
and FAO, 2016) and FAOTERM,7 pastoralism in this document refers to a wide family of 
livestock-based, livelihood and food production systems that are highly diverse but that all 
share a specialization in improving animals’ diets (and welfare) by managing their grazing 
itineraries at a variety of scales in time and space. 8 Better nourished animals are healthier 
and more productive. Adding value by managing grazing itineraries requires adaptation 
to levels of variability that are characteristic of natural environments, especially the ways 
in which temporal and spatial variability in the distribution of moisture combines with 
the diversity of plant species and differences in soil and terrain morphology to result in 
sequences of short-lived concentrations of potential inputs. The place and time of such 
concentrations cannot be predicted from one year to the next, but the concentrations can 
be used by pastoralists who are able to arrive at the right place at the right time, and by 
animals that are able to benefit from the opportunities created by their herders. For this 
reason, pastoralism is also described as a specialization in taking advantage of variability.9 

Pastoralism is essentially multifunctional, combining food production and livelihood 
systems with relatively little investment from outside. For livelihood systems in potentially 
rewarding but risky operating conditions, long-term reliability is critical and cannot be sub-
stituted with money (Roe, Huntsinger and Labnow, 1998). An example is the market-driven 
shift to cashmere production in Mongolia, which pushed pastoralists to favour short-term 
production strategies to exploit opportunities in the cashmere market (for example, by 
keeping mainly high-performance cashmere breeds), instead of long-term herd manage-
ment strategies based on, for example, breed diversification. That shift, combined with 
other economic factors, has made producers more vulnerable to extreme winter-weather 
events (Murphy, 2019; Janes and Chuluundorj, 2015; Lkhagvadorj et al. 2013).

Critical reflection on pastoralism and development has made substantial steps for-
ward over the last 20 years (Behnke, Scoones and Kerven, 1993; IUCN, 2012; Zinsstag, 
Schelling and Bonfoh, 2016), but the controversy is not over, and blends of old and new 
theories remain common. In light of this legacy, the relevant basis of public data and the 

7 FAOTERM, the FAO terminology portal, defines pastoralism as “an economy based on herding”.
8 See Kaufmann, Lelea and Hülsebusch, 2018. This understanding of pastoralism is consistent with the JES (IFAD and 

FAO, 2016) and with IFAD’s recently developed knowledge tool on engagement with pastoralists (IFAD, 2018).
9 This definition was first used in policy by the Government of Kenya: “pastoralism is an animal production system 

which takes advantage of the characteristic instability of rangeland environments, where key resources such 

as nutrients and water for livestock become available in short-lived and largely unpredictable concentrations” 

(Government of Kenya, 2012: Glossary).
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methodologies used to produce them need to be assessed and adapted when it comes 
to addressing pastoral systems. For example, most indicators for measuring agriculture 
relate to sedentary crop farming and represent unpredictable variability in the natural 
environment as a constraint. It is therefore not advisable simply to increase engagement 
with pastoralism without also engaging with the problematic nature of the conceptual 
and operational framework currently available for doing so. Some interesting work in this 
direction is already under way on had hoc basis, for example concerning the methodology 
for calculating feed balance (Assouma et al., 2018; FAO, 2020)

1.1. WORKING WITH THE NATURAL ENVIRONMENT
Pastoralism can be categorized as agroecological practices. A broad range of examples of 
the circular relationship between pastoralism and the natural environment, as sward for 
species diversity, pollination and manuring, are provided in the next section. In fact, all the 
ten elements proposed by FAO (2018b) as defining agroecological practices are present in 
pastoralism. Pastoralism relies on a diversity of species, animal breeds and plant varieties. It 
takes advantage of the synergies between ruminants and rangelands through the mobility 
of the animals and their adaptability to very seasonal precipitation and forage availability, 
which makes it resilient, and it recycles energy and nutrients from manure into fertilizers 
for pastures and crop fields, and crop residues and by-products as feed. As a consequence, 
pastoralism is an efficient system that produces high-quality protein and essential services 
with a minimum of resources. Pastoralism is built on shared human and social values as it 
relies on communities and families working together. It has strong cultural and food tradi-
tions associated with centuries of existence and evolution, which have been built through 
continuous co-creation and sharing of knowledge. Pastoral systems are often found in 
remote areas and rely on strong circular and solidarity economies, engaging producers and 
consumers, but also suppliers in short value chains. Finally, sustainable pastoralism requires 
responsible governance of rangelands, water and animal resources that ensures access to 
markets, products and services for pastoralists. 

Herders at Golog in Amnye Machen, 5 000 m in altitude, China.

©
Sa

n
ti

ag
o

 C
ar

ra
le

ro



5Section 1. A specialization in taking advantage of variability

Pastoralism is based on close interactions among animals, humans and their environ-
ment (FAO, 2018a). In this document, this characteristic is referred to as working with 
the natural environment,10 not simply extracting fodder or water but actually increasing 
resources for livestock, and doing so in ways that make the circular interaction with the 
ecosystem a constitutive part of the pastoral system itself (IIED, 2015). It could be said that 
such a relationship with the ecosystem is to pastoralism what the relationship with the wind 
is to a sailing boat: an essential aspect of what defines it and makes it work. The produc-
tivity of a pastoral herd rises because of the animals’ and the herder’s active engagement 
with the ecosystem. As ecosystems differ from the Arctic to the savannah, the resulting 
practices also differ, but the underlying logic is the same.

For example, pastoralists in the Sahel try to follow the rains. By moving south to meet 
the rains at the beginning of the rainy season, and then following them north as the sea-
son progresses, the herders’ animals can stay on green pasture for longer than would be 
possible in any of the locations they visit, effectively “stretching the rainy season” in the 
experience of the herd (Breman and De Wit, 1983; Schareika, 2003; Thébaud et al. 2018). 
At the end of the rainy season, herds move to areas with permanent access to water, trying 
to secure access to good-quality dry fodder or crop residues, failed crops and fallow land. 
This is managing grazing itineraries at the macro-scale. 

At smaller scales, for their livestock, pastoralists take advantage of concentrations of 
nutrients that are associated with biodiversity, or with differences in soils (for example, 
grass grows earlier on sandy dunes than on clay soil) or terrains, or between day and night 
(grass is more nutritious after a day of photosynthesis), or in the life cycle of the plant 
(for example, in annual plants nutrients peak just before flowering – Hiernaux and Turner, 
1996). Feeding on certain combinations of plants can also improve the extraction of nutri-
ents. Shepherds in the French Alps design the daily itinerary of their flocks with a view to 
stimulating the animals’ appetite. They increase the quality of grazing by management, and 
in doing so they save money on feed supplement (Meuret and Provenza, 2014). A similar 
strategy aimed at influencing livestock’s feeding behaviour has recently been documented 
among cattle herders in Hungary (Molnár et al., 2020).

Animals learn to engage with their environment and can be taught how to do so.11 

Pastoralists pay great attention to their animals’ behaviour and skills, trying to influence 
and improve them and secure their continuity in the breeding population (Krätli, 2008). 
Production systems centred on proved knowledge and integrated landscape management 
offer great latitude for creating “health” for soil, plants, wild and domestic animals, people 
and the climate (Provenza, 2018).

10 The notion of natural environment is not without problems. First, it is not the only dimension of “environment”; 

social environments too have to be matched and people’s experience of the natural environment is generally 

mediated by a social interface. Second, resources qualified as “natural” almost always entail work or human 

presence (e.g. water in ponds and wells, even the particular composition and distribution of biodiversity of 

the rangelands). In addition, the word “resource” refers to a relationship rather than an object: even natural 

resources are resources only in as much as they are of use to someone (Kallis, 2019; Bathelt and Glückler, 2005). 

In this text, “natural” is used within these limits.
11 Behavioural Education for Human, Animal, Vegetation and Ecosystem Management (BEHAVE), a research and outreach 

programme at Utah State University in the United States of America, specializes in training livestock in diet and habitat 

selection (http://www.behave.net). For an overview on the principles behind this work, see Provenza, 2018.

http://www.behave.net
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1.2. MAKING VARIABILITY WORK
Pastoralism takes advantage of the variability in potential inputs – which are maximized and 
turned into actual inputs – by matching it with the variability (or “flexibility” or “optional-
ity”)12 in its own operational processes. Mobility and flexible land tenure systems are the 
most obvious examples of variability embedded in the operational processes of pastoralism. 
Other examples are the matching of livestock reproductive cycles with expected resources, 
or the circular economy of crop–livestock integration – achieved through seasonal or inter-
mittent contact between specialized groups of pastoralists and farmers13 – and increasingly 
of new forms of rural–urban linkages through youth migration and the investment of pas-
toral surpluses in periurban or town-based businesses (Ancey et al., 2020; Catley, Lind and 
Scoones, 2012; Gertel and Le Heron, 2011).

Studies of livestock breeding systems in pastoral contexts found that animals are delib-
erately bred for variability, albeit not random. There is selection for “best types”, but atten-
tion to avoiding uniformity. A “good herd” should have several types of animals: a variety 

12 “Flexibility” is used in the literature on crop farming (Mortimore and Adams, 1999). “Optionality” comes from 

the language of finance (Taleb, 2012). Both terms refer to the creation of an operational space in the face of 

uncertainty, where the available knowledge is too little for prediction.
13 In environments driven by variability, pastoral mobility allows for intermittent crop–livestock integration at 

a variety of scales over time and space and without compromising specialization (Schiere et al., 2006: 10; 

Scoones and Wolmer, 2002; Landais and Lhoste, 1990). This particular form of crop–livestock integration is 

also described in Seré and Steinfeld (1996: 19): “pastoralists have developed arrangements with crop farmers, 

whereby the pastoralists have access to the crop residues and crop producers benefit from the recycling of 

nutrients to the soil via animal manure. Both the crop and the animal system are managed by distinct decision 

makers, but decisions are closely interrelated”.

BOX 1

Variability in inputs and variability in processes

Dryland food production systems, including pastoralism, have co-evolved with highly 

variable conditions. They have learned to harness the opportunities offered by envi-

ronmental variability by integrating variability into their processes of production. In 

fact, pastoralists use highly variable inputs (such as pastures and water) and manage 

to obtain relatively stable outputs (such as milk and meat production) throughout the 

year. In this logic, access to a variable range of locations, even if relatively uncertain, 

is better than secure access to just one location; keeping a variety of species in a herd, 

or of crops in fields, is better than keeping just one species or crop; integrating crops 

and livestock at a variety of spatial and temporal scales is better than integration 

at just one scale (for example, seasonal or intermittent crop–livestock integration 

among specialist groups is better than permanent integration at the farm level). 

Where variability is the norm, adapting activities to work with variability rather than 

against it leads to higher productivity and more resilience. 

Source: MISEREOR. 2019. Pastoral Development Orientation Framework Aachen, Germany, 

Development Agency of the German Catholic Bishops’ Conference (MISEREOR). www.misereor.org

http://www.misereor.org
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of species, but also within-breed diversity, with a variety of capacities to make the most of 
variable opportunities (Kaufmann, 2007; Krätli, 2008).

This distinction between variability in inputs and variability in processes is critical to 
understanding the logic of pastoralism. Embedding variability in the operational processes 
of the pastoral system so as to match the variability in inputs in the system’s environment 
can produce an experience of stability relative to the “here and now” of the herd, and 
correspondingly lower the variability in outputs. In the example of “stretching the rainy 
season”, the herds experience a relative stability in the availability of inputs by being moved 
strategically through a sequence of short-notice and short-lived (i.e., highly variable) con-
centrations of potential inputs.

Innovative approaches inspired by agroecological principles, such as holistic manage-
ment and regenerative grazing, effectively move “modern” animal husbandry closer to 
pastoralism, building on the same logic of biomimicry and working with the ecosystem.

BOX 2

Regenerative agriculture and pastoralism

Plants turn dirt into soil, and diverse arrays of plants turn soil into homes that nur-

ture herbivores, omnivores and carnivores below and above ground. Regenerative 

agriculture uses scientific understanding of these processes to enhance the viability 

of soil, with little need for fossil fuels and their associated greenhouse gas (GHG) 

emissions to produce fertilizers, herbicides and pesticides for growing and protecting 

crops. In nature, plants produce diverse arrays of compounds (phytochemicals) that 

serve as fertilizers, herbicides and pesticides. Phytochemicals also engender the health 

of animals and humans, removing the need for the nutrition supplements and phar-

maceuticals used in contemporary agriculture and food processing. When applied to 

raising crops and managing grazing, knowledge of these processes can enhance the 

water-holding capacity and fertility of soils and mitigate climate change by fixing 

carbon in soil and reducing emissions of methane from livestock. By managing graz-

ing to create diverse arrays of phytochemically rich plants (including as rangeland, 

pasture and crops), livestock producers practising regenerative agriculture increase 

profitability by enhancing the health of soil, plants, animals and humans. Using 

principles that mimic the processes of nature, they are departing from the current 

industrial perspective to one of working with nature to enable ecological processes 

and environmental health. In light of this trend in transforming the ways of agricul-

ture, pastoral systems around the world are at the forefront of “modern” farming 

and grazing practices.

Source: Fred Provenza, Professor Emeritus, Department of Wildland Resources, Utah State University, 

United States of America.
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1.3. A “VANTAGE POINT” AND BASIS FOR DISCUSSION ON ADDRESSING 
CLIMATE CHANGE
The predominant approach to pastoral development has been to represent environmental 
variability as an obstacle, as is still common today. Pastoralists’ ways of matching their pro-
cesses to input variability in order to increase the productivity of their herds – for example, 
through mobility or diversification – have been understood in negative terms as ways of 
coping with a hostile environment.14 However, the representation of variability, especially 
the shift from seeing it as an anomaly to acknowledging its normality, has been at the cen-
tre of the major theoretical transformation in ecological sciences since the 1970s. Examples 
are provided in the next section.

This alternative understanding of pastoral systems as specialized in engaging with highly 
variable natural environments has been interwoven into a much larger theme of reflection 
on variability/uncertainty and the role of the environment, encompassing a great range of 
disciplines within the scientific community.15 In the latest development, pastoral systems 
are described as “managing non-measurable uncertainties well beyond the capabilities of 
formal risk methodologies … a key service … foundational to the world economy in times 
of great uncertainty and complexity” (Roe, 2020). 

Pastoralism’s specialist approach makes it not only a sustainable livestock system, 
but also a vantage point from which to obtain a particularly clear and open view of the 
much-needed reconsideration of agriculture and food systems in relation to resilience and 
climate change. Around the world, pastoral systems have effectively managed to produce 
food with the natural environment rather than in antagonism with it. This alone deserves 
attention and the mobilization of efforts to better understand, secure and promote the 
specialization of pastoralism. 

14 See the discussion of “pastoral risk” in Krätli, 2016: 489–490.
15 With examples in ecology – resilience thinking (Berkes, Colding and Folke, 2003); biology – epigenetics 

(Jablonka and Lamb, 2005); economics – the circular economy and “doughnut economics” (Raworth, 2017); 

policy analysis – work on high-reliability organizations (Roe, Huntsinger and Labnow, 1998; Roe, 2020); and 

agricultural science – “ecoagriculture” (Scherr and McNeely, 2007), “systemic perspectives” (Bawden, 2007), 

“agri-culture” (Pretty, 2002) and “sustainagility” (Jackson et al., 2010). See also Ancey, Avelange and Dedieu 

(2013) on uncertainty in agriculture and recent reviews by Scoones (2019) and Nori (2019).
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SECTION 2

Need for a new understanding

As people’s view depends on the “lens” through which they look, a critical assessment of the 
various lenses available would seem to be a prerequisite for any project of knowledge genera-
tion, especially when looking in unfamiliar directions. Pastoral systems have long been viewed 
through the wrong lens. As shown in the previous section, such approaches have generally 
led to a view of variability as inherently problematic and, even more significantly, they have 
focused the view of animal husbandry on the animal in isolation from the natural environment.

Being conditioned to view variability as a problem has led pastoral development actors 
to try to replace it with stability and uniformity. Efforts in this direction made no distinction 
between variability in inputs (the environment) and variability in processes (the pastoral 
system) and concentrated on changing the pastoral system by reducing or eliminating 
mobility. Other common examples from the history of pastoral development include 
practising indiscriminate cross-breeding with exotic breeds optimized in relation to a few 
genetic traits, to the detriment of the complex epigenetic specialization of pastoral live-
stock populations; promoting rigid and exclusive ownership that undermines the traditional 
flexible governance frameworks of pastoral lands; and promoting uniform crop–livestock 
integration at the farm scale, undermining the multi-scale forms of crop–livestock integra-
tion among specialist groups of producers, as found in pastoral regions.

Focusing consideration of animal production on the animal has had equally far-reaching 
consequences, especially as the natural environment then becomes by default an economic 
outer space for externalities. These “lenses” go a long way back, to the origins of animal 
production as a scientific discipline during the industrial revolution in mid-nineteenth cen-
tury Europe. The new discipline of animal science combined rural economy, “hygiene” and 
zoology into a programme committed to the values of industrial agriculture (Porcher, 2017; 
Jussiau, Montméas and Parot, 1999; Landais and Bonnemaire, 1996; Russell, 1986). A crucial 
novelty was the project of “emancipating” animal husbandry from the natural environment. 

Shepherds of Picos de Europa, Asturias, Spain.
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2.1. BEYOND THE “UNIVERSAL” THEORY OF AGRICULTURAL EVOLUTION 
Since its origins and into the 1950s, animal science represented the animal as a machine,16 
and even since then system boundaries have been drawn around the animal, modelling it 
as a metabolizing device of which the inputs and outputs can be measured and optimized 
(Spedding, 1988). 

This conceptual framework, designed to keep the natural environment out of sight, 
has been the default blueprint for the analysis and representation of pastoral systems in 
development. With this perspective, pastoralism is comprehended as a precursory stage in 
a universal theory of agricultural evolution. In the words of scientist Hans Jahnke of the 
International Livestock Centre for Africa (ILCA):17 “From the point of view of agricultural 
evolution pastoralism belongs to the same pre-machine category of land use as shifting 
cultivation … long-range migration as a form of adaptation to ecology in a pre-technical 
world in one case [pastoralism], and the application of modern technology in an artificially 
controlled environment in another [animal science]” (Jahnke, 1982). 

Animal scientists working with livestock keepers in highly variable environments have 
become aware of the limitations of their “environment-blind” model, and have made 
efforts to address it by introducing new parameters such as “productive adaptability” or 
“on-farm performance” (Bonsma, 1949; Horst, 1983; Peters, 1989; Lemke et al., 2005). 
These improvements have helped to operationalize the general model in tropical settings, 
but they have not resulted in a positive understanding of a relationship with the natural 
environment or variability, nor have they improved the representation of pastoralism in 
the context of development. The understanding of animal production as hingeing on an 
emancipation from nature, which is still at the core of animal science, continues to trans-
late, even today, into an understanding of pastoral development as emancipation from 
pastoralism (development out of pastoralism).18

16 Robert Bakewell (1725–1795), considered to be the “father” of modern animal husbandry in the United 

Kingdom of Great Britain and Northern Ireland, famously described sheep as “a machine for turning grass 

into mutton” (Porter, 1982; see also Russell, 1986). The metaphor was used in animal science in the United 

States of America at the beginning of the twentieth century. Thomas Shaw, expert in animal husbandry at the 

University of Minnesota, argued in his Animal Breeding (1901) that livestock should be viewed as “machines 

for manufacturing agricultural products into forms more concentrated and possessed of a higher value”, while 

Carl Warren Gay, professor of animal industry at the University of Pennsylvania, talked of “the animal machine” 

in his 1914 The Principles and Practice of Judging Live-Stock (in Knapp, 2019). In France, early definitions of 

animal science by its founders consistently refer to animals as machines: Eugène Baudement (1816–1863): 

“Animals are living machines, not as a figure of speech but in the most rigorous sense of mechanics and 

industry”; André Sansom (1826–1902): “The ‘zootechnie’ is the science of production and exploitation of living 

machines”; Raoul Baron (1852–1908), “animal scientists are the engineers of the living machine, the production 

and operation of which they oversee”; Martial Laplaud (1883–1971): “The aim of animal science is to teach 

theory and practice of the means of earning money from domestic animals”; André-Max Leroy (1892–1978): 

“The purpose of animal science is the study of the laws through which [to] secure returns from capital by the 

mediation of animals” (quoted in Jussiau, Montméas and Parot, 1999; Porcher, 2017). The metaphor became 

truly unpopular following the publication of Ruth Harrisons’ Animal Machines in 1964 denouncing animals’ 

living conditions in intensive agriculture.
17 Now known as the International Livestock Research Institute (ILRI).
18 “Development out of pastoralism” is explained in MISEREOR (2019). In discussing the theory of change for new 

projects, the International Fund for Agricultural Development’s (IFAD’s) recent guidelines for a holistic approach 

to pastoral development warn that: “Encouraging people to move out of pastoralism may lead to greater 

poverty” (IFAD, 2018: 25). 
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2.2. A DISTINCT APPROACH TO PRODUCING FOOD WITH LIVESTOCK
During the long history of pastoral development policies and interventions, the phenom-
enon of pastoralism has conventionally been represented through a model that does not 
actually model it at all. The consequences of this practice are far reaching, even conceding 
that many of the professionals working with pastoralists have tried their best to adapt the 
model to reality. Many more have expected reality to fit the model.

Pastoral systems are better conceptualized as a distinct trajectory of evolution in the 
economic use of livestock and an altogether alternative approach, rather than a subset 
within a dominant typology of animal production based on a project of emancipation from 
the natural environment. 

Eventually, the conceptual framework for animal science will need to be expanded and 
transformed in order to effectively represent this alternative trajectory. Although technolog-
ical innovation was first mobilized to serve the project of emancipating animal production 
from nature, it can just as well be put to work in support of farming with nature. Pastoral-
ism is perfectly compatible with modernization.19 In fact, pastoralism is setting the course 
for the future, as all livestock production will eventually have to work with the natural 
environment.20 This might seem unlikely, but persisting with an outdated understanding 
of modernization as fossil fuel-based emancipation from nature seems even less possible 
in light of the small margin of manoeuvre left even just to keep global warming within an 
increase of 1.5 °C (IPCC, 2018).

Many of the questions that over the years have proved so difficult to answer, generating 
an impression of pastoral systems as being too messy to work with, originated from looking 
at it with the wrong lens. Asking the right questions would stimulate the right answers 
from pastoralism.

2.3. CURRENT SIGNIFICANCE OF PASTORALISM
Pastoralism is the predominant – often the only possible – food production strategy in the 
world’s permanent grasslands, which cover approximately two thirds of agricultural land 
globally (FAO, not date), and interacts seasonally with other landscapes and ecosystems 
such as crop farming, forests or wetlands. No reliable global figures, and extremely few 
longitudinal data sets, are available on the magnitude of pastoral systems according to 
official definitions. Numbers for the livestock sector are often based on old estimates that 
are mechanically updated (Salmon et al., 2019; Behnke, 2010; Jerven, 2013). Estimates 
of the global number of people in pastoral systems depend on the categories that are 
included (such as nomadic, transhumant or agropastoralist) and how those categories are 
defined (for example, their degree of mobility, associated land tenure systems and degree 
of diversification). All figures being admittedly speculative, a recent review produced within 
the framework of the Global Strategy to Improve Agricultural and Rural Statistics reckons 

19 The opportunities effectively available to pastoralists are still scant, but examples are well documented from 

the Islamic Republic of Iran to Kenya and the Sudan to Mongolia, and ranging from the use of motorized 

vehicles, portable water pumps and water bladders served by cystern-trucks, to mobile banking and Geographic 

Information Systems (GIS) mapping. Recent examples include CENESTA and Global Forest Coalition (2017), 

Vogelsang (2019) and Seid et al. (2016).
20 As part of what Hubert and Ison (2011) refer to as “a paradigm shift from resource sufficiency to functional 

integrity”.
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that “the global total is likely to be considerably greater … than 180 million” (Kieta et al., 
2016: 18).21

Many administrations traditionally fragment pastoral systems into subcategories of 
producers according to artificial parameters22 such as degree of mobility or degree of 
involvement in crop farming, and this contributes to confusion about their magnitude. In its 
2019 report, the Intergovernmental Panel on Climate Change (IPCC) reckons that: “Due to 
the widespread diffusion of pastoralism, improved grassland management may potentially 
affect more than 1 billion people, many of them under subsistence agricultural systems” 
(IPCC, 2019: 303). 

Based on the definition formulated in the previous section, “pastoral systems” include 
all herder-operated livestock production or livelihood systems specialized in working with 
the natural environment, whatever their level of specialization or degree of diversification 
(such as the inclusion of crop farming, trading, etc.). Mobility is key to making the most 
of variable environments, and these alternative “lenses” are likely to have relevance not 
only for pastoralism but also for “livestock” questions in general, which have also proved 
difficult to answer in contexts where isolating the animal from the environment has not 
been a viable option (Pica-Ciamarra et al., 2014).

21 See also Johnsen et al. (2019) on the general poverty of data on pastoralism, and Jerven (2013) on public data 

in Africa.
22 In this document, the degree of mobility and involvement in crop farming are referred to as “artificial 

parameters” because neither are in reality discrete and permanent traits: rigid boundaries between farming 

and herding are a methodological artefact (Toulmin, 1983; Marty, 1999), and mobility matters in pastoralism 

for its function not for its degree. More importantly, as explained in the previous section, it is the variability of 

processes that matters in pastoral systems, not their stability.

BOX 3

Pastoralism

“Pastoralism is a livestock-keeping system that specialises in taking advantage of 

environmental variability, managing grazing itineraries at a variety of scales so that 

livestock feed better than without a herder”. As in any other definition, a relatively 

neat boundary is functionally created from a reality where the boundaries are inevi-

tably porous and blurred.

Source: MISEREOR. 2019. Pastoral Development Orientation Framework, Aachen, Germany, 

Development Agency of the German Catholic Bishops’ Conference (MISEREOR). www.misereor.org

http://www.misereor.org
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SECTION 3

Pastoralism provides a host  
of benefits 

By working with nature, pastoralism represents an alternative perspective and a promising 
avenue for innovation in addressing a multitude of global challenges, with great potential 
to deliver on the SDGs.23 

3.1. CLIMATE CHANGE
Pastoralism has the potential to contribute to both adaptation to and mitigation of climate 
change.24 Pastoralism requires little fossil energy and is solar powered, as animals walk to 
their naturally grown feed instead of having it cultivated and transported to them. 

Much attention and research have centred on GHG emissions from ruminant produc-
tion systems, with particular focus on methane. There are technical and methodological 
challenges with transferring to systems that work with the variability of the natural envi-
ronment, such as pastoralism, models that have been developed for assessing the GHG 
emissions of animal production systems that operate with the logic of isolating from such 
variability.25 Although few if any life-cycle assessments of pastoral systems exist, the implicit 
assumption has always been that such systems cause relatively high methane emissions per 
unit of food produced because of the animals’ fibrous diets. 

Recent research sheds doubt on this set of inferences, from several angles. Primarily, 
findings on GHG emissions vary depending on the methodologies used. In addition, the 
various life times of different GHGs matter. For example, while methane is relatively short-
lived, with a life time of 12 years in the atmosphere, where it is partly taken up by plants, 
the rate of carbon dioxide (CO2) emissions from fossil fuel combustion currently greatly 
exceeds the rate of CO2 removal, indicating that it will remain in the atmosphere consid-
erably longer than that (Allen et al., 2018). Moreover, carbon from fossil fuels is typically 
extracted from an inert form underground, whereas methane from ruminants comes main-
ly from carbon that has already been circulating in the atmosphere. Thus, for all livestock 

23 For a summary of general livestock-related contributions to the SDGs, see FAO (2018a).
24 Neely, Bunning and Wilkes (2009). The IPCC report (IPCC, 2019: 7–108) finds that “In dryland environments, 

populations have historically demonstrated remarkable resilience and innovation to cope with high climatic 

variability, manage dynamic interactions between local communities and ecosystems, and sustain livelihoods… 

There is high confidence that pastoralists have created formal and informal institutions based on [Indigenous 

Local Knowledge] for regulating grazing, collection and cutting of herbs and wood, and use of forests across 

the Middle East and North Africa … Mongolia … the Horn of Africa … and the Sahel… Herders in both the 

Horn of Africa and the Sahel have developed complex livestock breeding and selection systems for their dryland 

environment”.
25 As higlighted in the work of the Livestock Environmental Assessment and Performance (LEAP) Partnership 

(http://www.fao.org/partnerships/leap/en/) and related efforts to develop a Global Livestock Environmental 

Assessment Model (GLEAM) (http://www.fao.org/gleam/en/).

http://www.fao.org/partnerships/leap/en/
http://www.fao.org/partnerships/leap/en/
http://www.fao.org/gleam/en/
http://www.fao.org/gleam/en/
http://www.fao.org/gleam/en/
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systems, there is a reconsideration of the relative warming effects and dangers of methane 
compared with CO2. 

A shift in scale from a focus on the animal to inclusion of the whole ecosystem involved 
in production – the appropriate scale of observation in the case of pastoralism – trig-
gers even more dramatically different results, as methane emissions are offset by carbon 
sequestration in the grasslands and overall landscapes with which pastoralists interact. A 
new ecosystem assessment method was recently used to measure the carbon footprint of 
a pastoral production system in the Sahel. With measurements at the scale of the overall 
pastoral system, rather than focusing exclusively on animal impact, per-hectare emissions 
were found to be neutral (Assouma et al., 2019a; 2019b).

Some analysts also argue that when ruminants are removed from grasslands, termites 
can be expected to move into the empty ecological niche, leading to higher GHG emissions 
(Gomati et al., 2011; Brümmer et al., 2009; Manzano and White, 2019). 

While many questions are thus still open regarding the climate-mitigating potential of 
pastoralism, its potential for adaptation is well documented and increasingly recognized 
(Hoffmann, 2010; UNEP, 2011; McGahey et al., 2014; Niamir-Fuller, 2016). The 2019 IPCC 
report, with 110 mentions of pastoralism, clearly takes a substantial interest.

3.2. ECONOMIC CONTRIBUTION AND EMPLOYMENT
The economic value of pastoralism is poorly captured by current mechanisms of apprais-
al, and public data on the percentage of livestock reared in pastoral systems are often 
uncertain (Kieta et al., 2016; Johnsen et al., 2019). The general impression is that the 
contribution of pastoralism to the economies of many countries is significant, especially in 
Africa but also elsewhere (IFAD, 2018; CELEP, 2017; Robinson, Conchedda and de Haan, 
2016; ILRI, 2013; World Bank, 2013; Davies and Hatfield, 2007). A recent application of 
the “total economic valuation approach” to Kenya’s pastoral sector revealed an economic 
value of USD 1.13 billion per year, with the livestock and non-livestock sectors accounting 
for 92 percent (USD 1.04 billion) and 8 percent (USD 0.0903 billion) respectively (Nyariki 
and Amwata, 2019). In the Sudan, as of 2011, pastoral livestock was by value the largest 
subsector in the domestic economy, more important even than petroleum (Behnke, 2012). 
In Mongolia, the livestock industry based on pastoralism accounts for 90 percent of agri-
cultural production (IMF, 2019). In the Islamic Republic of Iran, an estimated 40 percent 
of the country’s 25 million goats are kept in pastoral systems (Ansari-Renani et al., 2013). 
Some 2.5 million semi-domesticated reindeer are kept in pastoral systems in the northern 
regions of Eurasia. In Norway, with a national herd of about 250,000, reindeer meat pro-
duction generated an income of more than USD 11 million in 2014 (Glomsrød, Duhaime 
and Aslaksen, 2017). For India, the world’s largest producer of milk and largest exporter 
of beef and small-ruminant meat, it has been estimated that livestock kept in pastoral 
systems contributes more than 70 percent of total meat output and more than 50 percent 
of milk output (LIFE Network, 2016). A recent study of Ethiopia’s lowlands, carried out by 
the World Bank and covering the period 2011–2016, found that “pastoralists seem to have 
experienced large decrease in the poverty head count [and] in the depth of poverty” while 
“depth of poverty has increased amongst agropastoralists and crop producers” (World 
Bank and DFID, 2019).
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Pastoralists also contribute to national economies through the costs they sustain as a 
result of their production. A recent study in West Africa found that during annual migration 
a pastoralist family spends an average of about USD 2 000 (Inter-réseaux, 2017). A series 
of studies of the contribution of livestock to the economies of Intergovernmental Authority 
on Development (IGAD) member states highlighted “informal financial services” as also 
being important: the use of livestock as savings and investment, credit, private insurance 
or collective insurance (“risk pooling”) (Behnke, 2010). A recent study conducted by the 
PKH and the International Cooperation Centre of Agricultural Research for Development 
(CIRAD) in Mongolia, Chad and Argentina showed that pastoralism contributes more to 
national economies than is usually indicated in other studies because, owing to specific 
characteristics such as high levels of self-consumption, pastoralists’ contribution to gross 
domestic product (GDP) is often underestimated.26 

In this context of data scarcity, economic research has so far overlooked the role of women 
in pastoral systems. Pastoralist women are responsible for the food security of their house-
holds, as they take care of the production of milk and other fundamental products. However, 
they are generally left out of trade – whether formal or informal – and so are not taken into 
account in surveys and censuses. As a result, gender-disaggregated data are even more limited.

Data on primary and secondary employment created by pastoralism are scarce, but the 
number of pastoralism-related jobs is likely to be significant. In Kenya’s arid and semi-arid 
lands, pastoralism accounts for 90 percent of employment and more than 95 percent of 
household incomes; in addition to providing direct employment for 2.2 million people, it 
also sustains substantial indirect employment through trade, transport services, the leather 
industry and the various stages of meat consumption from slaughterhouses to restaurants 
(Nyariki and Amwata, 2019). In Mongolia, pastoralism and related value chains support 25 
percent of employment (IMF, 2019). A small “total economic valuation” study in the United 
Republic of Tanzania found that, in Arusha municipality alone, meat supplied from pastoral 
systems supports more than 500 restaurants and related employment along the value chain 
(in trade, markets and slaughterhouses) (Letara, MacGregor and Hesse, 2006). 

3.3. FOOD SECURITY, FOOD SAFETY AND NUTRITION
Although often decried as an “inefficient” livestock production system, with respect to 
protein efficiency pastoralism is high performing. Protein efficiency is reflected in the 
human-edible protein balance, an index value that represents the human-edible protein 
output per unit of human-edible protein input required to produce it. In this respect, 
countries with extensive pastoral systems leave other countries far behind. For example, 
the livestock sector in Kenya, largely made up of pastoralism, produces 20 times as much 
human-edible protein as it consumes, whereas in countries where the livestock systems are 
supposed to be highly efficient according to conventional appraisal methods, livestock is 
fed up to twice as much human-edible protein as it produces (FAO, 2011). Recent research 
indicates that livestock raised in systems that aim to create a circular economy without 
human-edible inputs such as cereals – as in pastoral systems – could potentially provide 
20–40 percent of global protein requirements (Van Zanten et al., 2018).

26 For extensive reviews of the knowledge gaps relating to pastoralism, see for instance Hatfield and Davies (2007) 

and Pica-Ciamarra et al. (2014).
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Animal-source foods have excellent amino acid composition, with a score of 100 
percent, and true protein digestibility of 95–98 percent. In addition, their protein concen-
trations often increase after cooking. Consequently, they are used as the reference for 
comparisons of protein quality, provided they are processed in ways that will not decrease 
amino acid bioavailability. Pastoralism is also an inexpensive way of producing high-quality 
animal proteins.27 Children in poor pastoralist households show lower levels of malnutrition 
than children in poor households in farming communities (Marshak, Young and Radday, 
2016). Migrating herds make relatively inexpensive animal proteins accessible to remote 
rural communities: at their arrival, fresh milk becomes available and the price of meat 
drops on local markets (Barraud, Saleh and Mamis, 2001; Thébaud et al., 2018). Despite 
the well-known challenges, these systems continue to provide affordable meat to domestic 
markets; for example, they account for an estimated 34 percent of the red meat consumed 
in Ethiopia (Shapiro et al., 2017). Conversely, food insecurity increases when pastoral sys-
tems are weakened (FAO, 2018d). 

Countries with large pastoralist populations ensure the food security of other countries 
through exports. Horn of Africa countries and the Sudan supply the countries of the Ara-
bian Peninsula. India is a major exporter to southeast Asian and Arab countries. Pastoral 
systems in the Sahel and the Central African Republic supply coastal countries, from Sene-
gal to Angola (Corniaux, Thébaud and Gautier, 2012). 

A multitude of studies have compared the nutritional quality of grassfed foods in pro-
duction systems in the North. There is circumstantial evidence linking milk and meat from 

27 In the United Republic of Tanzania, pastoral/agropastoral systems account for 94 percent of livestock and supply 

70 percent of the 1.38 billion litres of milk consumed in the country each year (United Republic of Tanzania, 

2006, cited in Krätli et al., 2013). In Senegal, the largest dairy company collects an average of 4 000 kg of milk 

per day from pastoral systems (https://www.africa-milk.org/study-sites/senegal; see also Magnani et al., 2019. 

The IPCC 2019 Climate Change and Land report finds that “Since food insecurity in drylands is strongly affected 

by climate risks, there is robust evidence and high agreement that resilience to climate risks is higher [where 

the operating logic of pastoral systems is supported] with flexible tenure for allowing mobility for pastoralist 

communities, and not fragmenting their areas of movement” (IPCC, 2019: 174).

Argentina camelids.
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livestock fed a phytochemically rich diet in grazing systems to better human and environ-
mental health (Clemensen et al., 2020; Provenza, Kronberg and Gregorini, 2019). The same 
argument can be expected to apply to pastoral systems in the South. As a result, there are 
many regional speciality products, such as Criollo goat meat from the Neuquen region of 
Argentina, or Raika camel milk from camels browsing on 36 different ayurvedic plants in 
India (Slow Food Foundation for Biodiversity, 2019). 

In growing discussions of sustainable diets and sustainable meat production concerns 
are raised regarding the impacts of current high levels of meat consumption on people’s 
health and the environment, while acknowledging that: “Sustainably produced meat 
and fish are valuable sources of nutrition to many communities and, in certain areas, can 
play a key role in landscape management and maintaining ecosystem services” (FAO and 
WHO, 2019; WWF, no date). Pastoralism in particular is also a system that is comparatively 
“friendly” to animal welfare (including in the relatively long life of productive animals, e.g. 
up to 14-15 years in the case of cattle).

Pastoralism already plays a key role in the circular economy: biomass that is otherwise 
unsuitable for human consumption is utilized, and waste is minimized; everything is reused 
and recycled. More important, through manuring the fields, pastoral mobile herds contrib-
ute substantially to the production of crops, especially for farmers who cannot afford or do 
not have access to mineral fertilizers and in areas where the presence of livestock all year 
round is not sustainable (Behnke, 2010). In India, pastoralists’ sheep have an enormous role 
in fertilizing fields (Köhler-Rollefson and Reddy, 2017). An important proportion of draught 
animals used in the cultivation of fields – 20 percent in Ethiopia (Gebremeskel, Desta and 
Kassa, 2019) – are bred in pastoral systems.

In the Sahel, sales of crop residues and failed crops to pastoralists have become an 
important source of income and a safety net for small-scale farmers. Another source of 
income for the poor is hay harvested from the commons and sold to peri-urban pastoralists. 

Developing and optimizing the multi-functionality of pastoral systems makes countries 
less dependent on feed and fertilizer imports.

3.4. WATER EFFICIENCY
Pastoral systems are exceptionally water-efficient. Pastoral breeds need little water because 
of physiological recycling mechanisms (Doreau, Corson and Wiedemann, 2012) that enable 
them to tolerate longer watering intervals and make them less sensitive to water stress. 
In most dryland systems livestock are watered every other day, or even every second day 
during the dry season. During the rainy season, livestock can thrive on untreated surface 
water. For several months each year, pastoral herds use water in areas that are often far 
from human settlements. Water efficiency is poorly captured by current methods for meas-
uring the ecological efficiency of food production systems. Ecological efficiency is expressed 
as production (output) over natural resources (input). However, consistent with the input 
parameters conventionally used in farm economics (land, labour and capital), current meth-
ods for the calculation of ecological efficiency focus on land as the most important input.28 
When the ecological efficiency of a livestock system is measured with “water” as the main 

28 Even the use of the total-factor productivity approach for measuring ecological sustainability in agriculture is 

based on land, labour and capital (Coomes et al., 2019).
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input rather than “land”, pastoralism scores high (for example in Inner Mongolia, China) 
(Fan, Li and Li, 2015). 

As their excreta is dispersed across vast areas of rangeland and farmland, pastoral herds 
do not contribute to the pollution of water (or air and soil) from high concentrations of 
unrecycled nutrients in livestock excreta (nitrogen, phosphorus and potassium), nor do 
they contribute to the substantial environmental costs involved in livestock transportation 
and treatment (Menzi et al., 2010). Grazing also favours groundwater recharge, which is 
particularly valuable in drylands in enabling the percolation necessitated by various plants 
and plant roots (Scanlon et al., 2005).

3.5. PROVISION OF ECOSYSTEM SERVICES AND MAINTENANCE OF 
LANDSCAPE FUNCTIONALITY
Pastoralism provides a range of ecological services in drylands and mountainous regions 
as well as crop-farming areas. A strong link between ecosystem services and pastoralists 
is rooted in the distinct cultural features and livelihood systems of pastoralism (Hoffmann, 
From and Boerma, 2014; Silvestri et al., 2012). 

High levels of livestock feeding selectivity, a complex diet and mobility make pastoral 
systems (when left to operate according to their own logic) particularly effective in promot-
ing ecosystem biodiversity. As grazing itineraries are systematically managed, pastoral herds 
do more than just mimicking wild herds. Ecosystem services such as seed transportation 
and dispersal, control of shrub growth or stimulation of grass tilling do not occur random-
ly, but rather as part of a strategy of selective harvesting driven by management choices 
(Schareika, 2003). While promoting ecosystem biodiversity, pastoralists “steer” it towards 
pastoral functionality.29 Although the focus of managing grazing itineraries is on animal 
nutrition, grazing management also results in de facto landscape management. Scientists 
in environmental and dryland archaeology can detect changes in the kinds of landscape 
functionality resulting from pastoral systems as far back as 10 000 years ago (Terrell et al., 
2003; Causey, 2008; Lane, 2011; Marshall et al., 2018). Pastoral rangelands are therefore 
far from being natural in the sense of pristine wilderness because they have been shaped 
by millennia of management. However, they are also not anthropogenic in the sense that 
ecological functions have been broken (Sayre et al., 2017; Ellis and Ramankutty, 2008). 

Pastoralism has co-evolved with its natural environment, and the resultant functions 
need to be properly recognized, including in law, and quantified; they will continue only 
with the presence of pastoral herds.30 While this important role of pastoralism as ecosystem 
“designer” is commonly acknowledged in Europe, even European scholars appear to find 
such a role more difficult to recognize (or acknowledge) in pastoral systems in other parts 
of the world, especially in Africa (Blanc, 2020).

Pastoral systems make a major contribution to the maintenance of local landscapes 
with respect to attractiveness and ecosystem functionality. Plant production and survival 

29 Anderson (2014) describes in detail the similar practice of “tending the wild” by an even less recognized group 

of ecosystem managers: hunter gatherers.
30 A notable exception is the first Kenyan policy for the development of arid and semi-arid lands, in which it 

is promised that the “Government will: Recognise, through legislation, pastoralism as a legitimate form of 

productive land use and development on the same basis as farming” (Government of Kenya, 2012: 19).
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are increased by moderate grazing (Oba, Stenseth and Lusigi, 2000). Grazing, including 
trampling, is essential for grasslands in maintaining their dense grass cover and extensive 
deep-reaching root systems, which then act as a filter and keep groundwater clean, thus 
preventing erosion (Silva et al., 2019; Porensky and Veblen, 2015). Supporting or re-enabling 
forms of land management developed by pastoral systems is a proven and effective approach 
to rangeland restoration, for example in Jordan (Myint and Westerberg, 2015; UNEP, 2016). 
The use of controlled grazing proved more successful than the removal of ruminants in 
restoring vegetation cover in the Zoigê grasslands of the Tibetan plateau (Chen et al., 2016).

As pastoral herds can deposit manure directly on to fields, many pastoral systems have 
developed in symbiotic relationships with crop farming. While the commercial value of 
manure produced in pastoral systems has rarely been studied, there is little doubt of its 
importance in countries that would otherwise depend on unaffordable mineral fertilizers 
that have been produced in other ways and/or imported. For example, the nitrogen–
phophorus–potassium value of pastoral manure and urine in India has been calculated as 
equivalent to about USD 45 billion per year (Kishore and Köhler-Rollefson, 2020). 

Pastoralists may use forests and, through agro-silvopastoralism, play an important 
ecological and economic role by connecting and supporting different land uses and eco-
systems. Riparian forests are a critical and sustainable grazing resource for many pastoral 
systems. In dryland forests, pastoralism aids the germination of certain trees such as aca-
cias, whose seeds need to be scarified by ruminant digestion. The controlled opening of 
forest areas to pastoralism can contribute to their rehabilitation. In Europe, pastoralists are 
paid to eliminate blackberries that prevent the regrowth of larger trees. In India, pastoralist 
herds help to reduce forest fires by feeding on long grass (Köhler-Rollefson, 2007). 

There have also been efforts to put a monetary value on the water filtration services 
provided by sheep, as their hooves and feeding behaviour help to strengthen the root sys-
tems of grasses and keep the sward intact, a prerequisite for clean groundwater (personal 
communication from Günther Czerkus, referring to research by Peter Poschlod, University 
of Regensburg, Germany). 

Pastoral herds and their area-specific diets add aesthetic and gastronomic characteristics 
to landscapes and generate income from tourism, which can be significant. For instance, 
New Zealand focuses on marketing grassfed livestock products, emphasizing the relation-
ship between the animals and year-round outdoor grazing (Wedderburn, 2020; Origin 
Green Ireland, 2021). 

3.6. SUSTAINABLE LAND TENURE MANAGEMENT AND REGIONAL 
INTEGRATION
A wide range of communal tenure systems implemented by pastoralists all over the world 
imply continually negotiated access within and across national borders, including in relation 
to climate change (Moritz et al., 2013). At the local scale, communal tenure systems have 
been acknowledged as being more rational and sustainable than exclusive property rights 
in contexts where income streams and resources are substantially uncertain (van den Brink, 
et al., 1991). In the thinking and vocabulary of property rights, the costs of exclusion may 
overcome the benefits of privatization when resources are variable and/or scattered (Baland 
and Platteau, 1996; Ciriacy-Wantrup and Bishop, 1975).
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Public policies tend to regard pastoral mobility as a problem related to a divisive 
approach to productive land use, even though – at a broad scale – livestock mobility allows 
for efficient integration of distinct crop and livestock production systems without any loss 
of productive specialization (section 1.2 and footnote 13). In addition, the historical link-
ages among different communities created through pastoral mobility offer opportunities 
for regional integration. 

Securing pastoral mobility has become an economic and political challenge of regional 
or even continental importance. More secure and better regulated cross-border mobility 
would facilitate stronger regional harmonization of the sizeable livestock sector and might 
represent a best case for general integration at the regional level. This political challenge 
represents an opportunity for decision-makers to adopt a truly regional approach, which 
in West Africa, for example, would facilitate work towards greater stability in the Sahel, 
which also undoubtedly depends on these cross-cutting processes (Corniaux, Thébaud and 
Gautier, 2012). Overall, more studies specifically on regional economic and social integra-
tion are needed.

Another element for further consideration and enhancement is the potential of tradi-
tional institutions and processes of governance to enable more participatory and communi-
ty-based decision-taking regarding natural resource management, as experienced in Kenya 
with local finance delivered at the local level (Crick et al., 2019).

3.7. BIODIVERSITY CONSERVATION
Pastoral herds and flocks have been bred for resilience for thousands of years, resulting in 
some of the highest levels of diversity (variability) of any breeding population (Hall, 2004; 
Kaufmann, Lelea and Hülsebusch, 2016; Scherf et al., 2008).

The droppings of grazing animals act as an incubator for a huge diversity of insects that 
are at the base of the food chain and that feed populations of insectivorous birds, bats 
and reptiles. Pastoralism does not utilize pesticides, thereby avoiding damage to pollinators 
such as bees, butterflies and moths. Through their fire management and pasture creation, 

Togo herd crossing river.
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pastoralists facilitated environmental changes that suited honey production, making it an 
important aspect of their cultural identity that is still strong today (Nyariki and Amwata, 
2019; Russell and Lander, 2015; Conte, 2004). 

At the systemic level, the role of pastoral herds as transporters of seeds and biodiversity 
has been researched fairly extensively, especially with respect to sheep. Up to 25 000 seeds 
per sheep are carried for hundreds of kilometers, along with lizards, beetles and grasshop-
pers, enabling movement to new biotopes and adaptation to a changing climate. Research 
in Germany has calculated that the monetary value of the seed transportation services 
provided by sheep amounts to EUR 4 500 per year for a flock of 200 head. 

While pastoralists continue to be routinely excluded from protected areas, attention to the 
role of indigenous peoples and local communities in conservation is increasing. Discussions of 
“other area-based effective conservation measures” (OECM) have highlighted the need for 
connectivity between protected areas and ecosystems (as biodiversity cannot survive in isola-
tion), and for conservation in areas beyond their boundaries. OECM refers to geographically 
defined areas (other than protected areas) that are “governed and managed in ways that 
achieve positive and sustained long-term outcomes for the in situ conservation of biodiversity, 
with associated ecosystem functions and services and, where applicable, cultural, spiritual, 
socioeconomic, and other locally relevant values” (CBD/SBSTTA, 2018). Mobile pastoralism 
is uniquely placed to secure connectivity between ecosystems and conservation areas, and 
makes the largest contribution to the in situ conservation of biodiversity. 

3.8. TRANSITION TO A GREEN ECONOMY
Public pressure is increasing for the transition to a green economy, defined as being 
low-carbon, resource-efficient and socially inclusive and directing public and private invest-
ment towards economic activities, infrastructure and assets that reduce carbon emissions, 
enhance energy efficiency and prevent the loss of biodiversity and ecosystem services. Both 
the United Nations Environment Programme (UNEP) and the International Union for Con-
servation of Nature (IUCN) find that pastoralism has great potential to contribute to a green 
economy (UNEP, 2021; McGahey et al., 2014), particularly through its structural role in: 

i.  safeguarding natural capital across a quarter of the world’s land area;
ii.  embodying a multifunctional livestock management system that provides ecosystem 

services;
iii.  maintaining soil fertility and soil carbon, water regulation, pest and disease regula-

tion, biodiversity conservation and fire management.
In pastoral systems, a green economy is a legacy even before it is a goal.
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Conclusions

There seems to be general agreement on describing pastoral systems as having suffered 
marginalization in the past (politically and economically), neglect (such as lack of basic 
infrastructure and services) or even active undermining (such as through large-scale land-
use conversion and constraints on mobility) (African Union, 2010; Government of Kenya, 
2012; Government of Ethiopia, 2019). In so far as this is a correct reading of history, there 
is no need to imagine a hypothetical future in order to understand the consequences of 
not supporting pastoral systems. Some of these consequences are already visible, albeit 
more clearly in certain areas of the world than in others, and are often described as being 
unstoppable natural processes resulting from demographic growth and climate change 
rather than largely artificially induced and reversible (Rutten and Mwagi, 2014; Gausset, 
Whyte and Birch-Thomsen, 2005).

CONSEQUENCES OF THE MARGINALIZATION OF PASTORAL SYSTEMS
Loss of process variability. The loss of process variability (for example, through hindered 
mobility) or its substitution with market-driven options accessible only to a wealthy minor-
ity has been accompanied by a shift from complementary practices to competition over 
resources, land fragmentation, increased frequency of crises and growing social inequality. 

Spread of maladaptive strategies. Local processes of wealth accumulation, or even those 
aimed at securing access to critical resources, play out in regional and global processes of 
political-economic friction and the thriving of “us versus them” ideologies that encourage 
and exploit division (De Waal, 2015; Janes and Chuluundorj, 2015; Oba, 2020; Czuba, 
2017; Moritz, 2006). The situation is particularly alarming in the Sahel, where the social, 
economic and cultural fabric of huge areas is deteriorating while the situation of insecu-
rity and conflict calls into question the survival of pastoralism itself (Benjaminsen and Ba, 
2019; UNOWAS, 2018; ICG, 2018; Thiam, 2017; de Haan et al., 2014). In fact, although 
pastoralism and insecurity have become the new core of the debate in many regions, such 
as western and central Africa, triggered by political instrumentalization, there is no quan-
titative evidence showing that incidents associated with farming and herding grow more 
rapidly than overall levels of violence (Krätli and Toulmin, 2020). Conflict is not a function 
of mobility but rather a consequence of policy failure to effectively integrate the traditional 
institutions and systems of pastoralists into the planning and implementation of economic 
development and environment and natural resource management. Away from a simplistic 
framing of “herder–farmer conflict”, multidimensional approaches to conflict as part of a 
process lead to the raising of questions regarding citizenship in rural, pastoral areas (Rangé, 
Magnani and Ancey, 2020).

Loss of food production potential. Losing pastoralism means losing the potential to pro-
duce protein-rich food with low inputs in areas where there is no alternative resource-efficient 
way of producing food and from feed resources unfit for human consumption. Grasslands 



 Pastoralism – Making variability work24

cover 40 percent of the globe. The only way of using them for food production is via pasto-
ralism, but pastoralists’ capacity to use these regions when seasonal conditions make them 
accessible depends on having access to feed resources elsewhere. In many areas, pastoralism 
has declined following the introduction of well-meant but ill-advised conservation policies 
and the blocking of access roads and livestock mobility routes. 

Loss of livelihoods. Foregoing pastoralism means losing the most important source of 
income in a large part of the world. While there is a limit to the number of primary produc-
ers that can be supported through pastoralism, there is scope for employment as secondary 
producers if investments in infrastructure for value addition are made without undermining 
livelihoods in primary production. 

Loss of biodiversity. The correlation between pastoralism and biodiversity is well docu-
mented and, for that reason, there are many projects in both developed and developing 
counties that harness pastoralism in order to conserve certain wild plant and animal species 
and landscapes. It is less often recognized that pastoralists also act as “keepers of genes”, 
fulfilling an important role as developers and guardians of thousands of livestock breeds 
that cannot be conserved ex-situ – in the absence of the pastoral systems that have devel-
oped them – as their functionality is due to a complex mixture of genetic traits and learned 
behaviours. Pastoral breeds are first of all specialized in taking advantage of variability: 
the Red Bororo cattle bred by Wodaabe people is possibly the largest and tallest cattle 
breed in the Sahel, therefore not adapted to scarcity but rather specialized for variability in 
potential inputs (FAO, 2007). These breeding populations with exceptionally high levels of 
within-breed biodiversity (Hall, 2004) represent crucial assets for humanity in adaptating to 
climate change. They are also lost as a consequence of the poor understanding of pasto-
ralism, which leads to policies aimed at replacing locally adapted breeds with exotic ones 
based on performance parameters measured in isolation from the environment. 

Loss of social capital and traditional knowledge. Pastoral systems are repositories and 
developers of important dimensions of social capital and knowledge, including practical 
ecological knowledge that has been accumulated and refined over many generations. 
Many of these dimensions are tacit, their actual economic value is yet to be fully assessed, 
and therefore they are at risk of being understood only when it is too late (Hesse and 
MacGregor, 2006; Davies and Hatfield, 2007). Some have been excluded even from 
holistic approaches such as food systems. These dimensions include the taken-for-granted 
elements that make production possible: knowledge, institutions and the mechanisms 
of social cohesion and reproduction in a competent society. In pastoral systems, social 
capital and knowledge apply not only to humans but also to animals: the mechanisms of 
transmission of complex learned behaviours within a herd, skills such as orientation, or 
the organization of herds and flocks into functioning social groups. It would be extremely 
difficult and time-consuming to rebuild this capital if lost.

Pastoralists themselves have drawn attention to their contributions to society, including 
the role of women, and the challenges they experience, in at least 15 formal declarations 
issued between 2001 and 2018. These include the Segovia Declaration of Nomadic and 
Transhumant Pastoralists (2007),31 the Declaration on Livestock Keepers’ Rights (League for 
Pastoral Peoples and Endogenous Livestock Development, 2008), the Mera Declaration of 

31  Available at https://www.iucn.org/sites/dev/files/import/downloads/segovia_pastoralists_declaration_final.doc 

https://www.iucn.org/sites/dev/files/import/downloads/segovia_pastoralists_declaration_final.doc
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the Global Gathering of Women Pastoralists (2010),32 the Kiserian Pastoralist Statement in 
2013,33 the statement issued at a special session of the Farmers’ Forum with pastoralists 
and livestock breeders in 2016 (Farmers’ Forum, 2016), many regional declarations and 
five from the Association of World Reindeer Herders. In these declarations, pastoralists 
refer to their agro-ecological practices and express pride in their expertise and heritage. 
Unanimously, they identify alienation of grazing areas and constraints to mobility as major 
problems and request services adapted to their way of life.34

RECOMMENDATIONS
Access to the benefits of pastoralism depends on first boosting support by taking action 
in the following ways:

• improving the understanding of traditional management, practices, systems and 
institutions and developing ways of integrating their underlying principles into policy 
and planning;

• developing technical and policy programmes in pastoralism – internationally and 
nationally – that create a shared vision and mechanisms for capitalizing on the ben-
efits of pastoralism;

• supporting pastoralists’ mobility, including transboundary movement, by harmonizing 
and implementing effective regional policies and legal frameworks;

• gathering data on pastoralist households and monitoring pastoralism to inform deci-
sion-making at the national and regional levels – for instance, national census instru-
ments can be updated with better disaggregated questions relevant to pastoralists;

• engaging pastoralists directly in policy planning and programme development to 
ensure effective representation, including the empowerment of women and the 
inclusion of young people – this participatory approach also helps to identify potential 
barriers that need to be changed upstream of programme implementation in order 
to improve outcomes;

• supporting capacity-building initiatives for the development of innovations in meth-
ods, tools and technologies relevant to pastoral systems.

32 Available at https://landportal.org/node/8047
33 Available at https://www.iucn.org/sites/dev/files/content/documents/the_kiserian_pastoralists_statement.pdf 
34 There is remarkably little literature on pastoralist social movements. A recent brief overview of their history and 

activity can be found in MISEREOR (2019).

https://landportal.org/node/8047
https://www.iucn.org/sites/dev/files/content/documents/the_kiserian_pastoralists_statement.pdf
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“Pastoralism is a livestock-keeping system that specialises in taking advantage 
of environmental variability, managing grazing itineraries at a variety of 
scales so that livestock feed better than without a herder”. Elaborating on 
this definition, this document explains how pastoralism, by farming with 
nature, can address the global challenge of producing food sustainably in a 
context of increasing variability from climate change. It does so in addressing 
climate change, economic contribution and employment, food security, 
food safety and nutrition, water efficiency, ecosystem services, landscape 
functionality, resource management, regional economic integration, 
biodiversity conservation and the transition to a green economy.

This document aims to engage FAO in the mainstreaming of pastoralism 
– promoting FAO’s corporate vision by generating an understanding of 
pastoralism and systematically including pastoralism in FAO’s normal 
operations – and to present an evidence-based narrative on pastoralism for 
a specialist audience.
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