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BOX: KEY MESSAGES
· Climate resilience is of value only if it does not lead to global catastrophe. How to achieve resilience to climate variability without depending on the externalisation of nature and the energy-intensive processes that have set the world on the current trajectory to runaway climate change? Pastoralism offers important lessons.
· Variability in the ways of operating, especially mobility, is crucial to pastoralists’ adaptive capacity. Pastoralists’ resilience, while making use of unpredictable environments, is based on keeping options open. Variability is embedded in operational processes and institutional arrangements so that they can be rapidly adapted to short-notice changes in the external conditions. Mobility remains pivotal to this logic. 
· Addressing non-climate stressors is key to climate resilience. The analysis of climate vulnerability in pastoralism and small-scale agricultural systems must include non-climate stressors as they are often the primary cause also of climate vulnerability. Promoting climate resilience starts from removing the non-climate stressors that undermine it and that push producers towards the conventional but unsustainable forms of “resilience” based on separating agriculture from nature.
· Small-scale rainfed agricultural systems might be the world’s best bet in the face of the imperative to avoid runaway climate change. Pastoralism shows that resilience in the face of climate variability is possible by embedding flexibility in the production systems even without trading it for runaway climate change. Today, this lesson has relevance well beyond pastoralism and the drylands. 

A lesson from the drylands
The goal of this brief is to draw attention to the lessons pastoral systems offer in the face of climate change, in particular with regard to the challenge of achieving a degree of resilience to climate variability without depending on the unsustainable energy inputs that keep global warming on a trajectory to runaway climate change. This brief encourages policies and interventions to: 
i. support pastoralism as a well-functioning system and commit to reduce the pressure from the legacy of non-climate stressors and the consequent exposure and sensitivity of pastoralists to climate stressors; 
ii. institutionalise a sound understanding of the general and contextual factors which support the resilience of pastoral systems; and 
iii. explore ways of capitalising on these learnings for other livelihood systems in dryland areas and beyond, to address the challenge of sustainably producing food with an unpredictable climate.

Staring at runaway climate change
Global average temperature has already increased by 1°C and the 6th Intergovernmental Panel on Climate Change Assessment Report (IPCC 2021) predicts that it will reach 1.5° by 2040 or earlier. Beyond that threshold, the risk of precipitating ‘runaway climate change’ by triggering one or more of the critical tipping points on Earth’s natural systems increases sharply. Runaway climate change is a global catastrophe scenario. To be of value, resilience to climate change cannot depend on the processes that, in the last two hundred years, have set global climate on its current trajectory. 
Scientists are calling for a fundamental rethinking of conventional globalised agriculture and food systems, no matter their merits, and a move away from their dependence on externalising nature, and from the energy/resource intensive processes necessary to do so (FAO 2018; Dury et al 2019). 
Even once global warming has been stopped, climate variability and extreme weather events are expected to continue to increase worldwide for decades. Achieving resilience without further increasing global warming will be the biggest challenge. Food production systems that are at home in highly variable environments and extreme weather conditions, and especially pastoral systems, carry important lessons in this regard.
A world defined by unprecedented and unavoidable climate variability will still be closer to pastoralists’ experience than to the experience of food systems developed in the relative stability of temperate climates or by creating artificially stable environments with unsustainable energy inputs. 
Environmental conditions, in the regions that pastoralists currently use, might become too extreme even for them. But as climate variability increases everywhere, other areas will become only usable by highly flexible and low (external) input systems such as pastoralism.
Resilience to climate variability is at the core of pastoralism as a specialist livelihood and food production system. Indeed, while managing uncertainty, pastoralists have the ability to achieve relative stability of food production from an unpredictable climate.

Pastoralists are professionals in dealing with uncertainty
Pastoral systems are found in some of the most extreme environments worldwide on about 70 percent of the rangelands or a fifth of the world’s land surface. Estimates of their magnitude vary between 200 and 600 million people, depending on definitions. In Africa only, pastoral systems support the livelihoods of about 100 million people. Relying on pockets of relatively wetter rangeland and farmland to survive during the dry season and in times of droughts, these systems produce substantial economic value by making use of the vast expanses of marginal environments not suited for crop production. Even despite chronic under-investment (African Union 2010), pastoralism’s contribution to agricultural GDP in Sub-Saharan Africa averages 40 percent, often supplying the bulk of both domestic meat market and exports. As these systems make only negligible use of cereals as feed and of external inputs based on fossil fuels, they are amongst the most efficient in the world in sustainably producing human-edible proteins. 
‘Pastoralism’ refers to a wide and diverse family of livelihood and food-production systems sharing a specialisation to make a living from unpredictable climates through the mediation of livestock (FAO 2021). A relatively stable production is achieved by working with nature rather than by separating from it. How? By adopting production strategies and operational processes variable enough to match the variability of potential inputs from the natural environment and, so to speak, ‘changing at the same pace’ (Figure 1).
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      Figure 1. Adapted from Roe (2020). 

Social-ecological resilience 
Pastoralism’s underlying logic of working with the natural environment is well represented by the concept of ‘social-ecological system’ from resilience theory. Social-ecological resilience is ‘the capacity to adapt or transform in the face of change in social-ecological systems, particularly unexpected change, in ways that continue to support human well-being’ (Folke et al 2016). This understanding of resilience emphasises adaptability and transformability while recognising the inextricable circular relationship between ecological and social dimensions. The concept of social-ecological resilience is particularly useful when looking at contexts like pastoral systems, where it is indeed impossible, in practice, to separate climate stressors from non-climate stressors; and therefore where focusing only on climate inevitably pre-empts the analysis. 
Analysing risks and uncertainties in a pastoralist context
Operationalising the IPCC (2014) risk framework for a pastoralist context requires a few adjustments, as shown in Figure 2. There is a strong tradition in development to reduce all unpredictability to risk, and to treat risk as a condition where the probabilities of future outcomes are known or can be estimated (Scoones 2019). In the face of climate change and related uncertainty, this no longer works. A risk framework for a pastoralist context — and more widely for the assessment of future disaster risk and coping capacities in Africa — needs to explicitly acknowledge uncertainty. This includes also the uncertainty associated with the state of public data about pastoralism (poor coverage and inadequate methodologies) as well as the centrality of uncertainty in the logic of pastoralism, given its integration with unpredictable natural conditions. 
Climate change poses challenges beyond existing experience. But pastoralists, men and women, specialise in operating with uncertainty rather than externalising it by creating artificially controlled environments. In other words, they are better ‘prepared to be surprised’.
Linked to this point, a clear distinction between natural climate variability and anthropogenic climate change is important. This is both in order to acknowledge the positive role played by natural variability in the functioning of pastoral systems, and to emphasise how pastoralists’ climate vulnerability is rooted in socio-economic processes. 
It is equally important to emphasise that, with regard to both anthropogenic climate change and natural variability, it is the contextual dimension that matters to pastoralist households. Therefore, data are needed on interannual and multiannual variability of rainfall at the lower spatial and temporal scales, and its interaction with highly specific variables such as biodiversity, soil or terrain (Hermance 2014). 
It is also necessary to take on board that pastoralists’ exposure to climate change and natural variability is not given, but depends on their capacity to make use of their mobility strategies.
And finally, when looking at the socio-economic processes influencing the vulnerability or adaptive capacity of pastoralists, it is important to include the market in the analysis, as a critical dimension alongside socio-economic pathways, governance and adaptation/mitigation actions.
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Figure 2. Operationalising the IPCC risk framework for a pastoralist context.

Resilience of pastoral systems: stable food production from variable processes and inputs[footnoteRef:1] [1:  The adaptive logic of pastoralism to make use of highly variable environments has been described in simple terms in IIED (2015), Misereor (2019), and FAO (2021), and is being further explored in the work of PASTRES, a EU funded research project based at the UK Institute of Development Studies (IDS) and the European University Institute. It has also been captured in the 2021 two-minute animation Pastoralism is the Future. A more detailed theoretical analysis can be found in Roe (2020).] 

Pastoralists’ ability to use unpredictable environments, and indeed benefit from climate variability, does not depend on separating production from nature. Instead, it is based on keeping the production system itself highly flexible: keeping options open by embedding variability in their operational processes so as to match uncertain conditions. Mobility is crucial to this logic. When allowed to function according to its specialisation, pastoralism uses highly variable natural environments both profitably and sustainably (IUCN 2014). 
In the face of climate change, social-ecological resilience specific to pastoralism depends first of all on the capacity for mobility and on the diversity of assets. More broadly, it depends on flexibility embedded in the management strategies, social organisation and institutions and, of course, on a non-obstructive environment of policies, legal frameworks and commercial interface.
The most obvious example of systemic variability in pastoralism is strategic mobility: the ability to arrive in the right place at the right time in a context where concentrations of nutrients for livestock are unpredictably variable in time and space. Most of the variability pastoralists embed in their system — for example, in customary land tenure — is functional to support their mobility. 
Mobility is first of all a strategy to increase livestock productivity by optimising the best use of the important but short-lived and unpredictable grazing opportunities in the rangelands. But mobility also allows pastoralist households to manipulate their exposure to drought and other stressors, climate-related and not — for example, social and political insecurity — as well as taking advantage of distant market opportunities. The importance of mobility for both productivity and resilience, including in the face of climate change, is widely recognised (African Union 2010; IFAD 2018; FAO 2021; Cervigni and Morris 2016; IPCC 2014). 
Access to a diversity of assets enables pastoralists to reduce sensitivity to hazards. Pastoral assets include large livestock holdings of a variety of species and large networks of kin and friends (social capital) in a variety of contexts, both rural and urban, and including distant locations in view of supporting both routine and exceptional mobility patterns. Pastoralists’ assets today are not limited to livestock. Financial capital is also necessary, or any asset easily converted into cash. 
Pastoralists achieve resilience by embedding variability in their processes of operation also well beyond mobility: in most of their management strategies, social organisation and institutions. Livestock breeding systems are a good example. Livestock breeding populations in pastoral systems are developed to interface permanently changing landscapes. Thus, breeds are also permanently in the making, including not simply genetic diversity but multiple, complex and rapidly adaptable combinations of animal behaviour and performance (Kaufmann et al 2018; FAO 2021). 
Pastoralists’ customary social organisation and institutions have evolved to support operational flexibility (variability in processes). They are usually based on collective decision-making and governance and inclusionary principles — for example, in the managing of resources. And they favour negotiation, complementarity and integration over exclusivity, competition and fixity — for example, communal land-tenure systems or the seasonal systems of crop-livestock integration, with specialist farmers and specialist pastoralists using the same space in different ways at different times of the year.
The ‘social’ in social-ecological resilience includes the wider social context, not only pastoralists. Pastoralists’ resilience depends also on structural conditions such as good governance and regulations, appropriate infrastructures, reliable and accessible basic services and security. It is important that the wider socio-economic context in which pastoralists operate — the policy and legal environment, the programmes of rural and urban development, and the integration in the market economy — does not undermine the sustainable functioning of pastoral systems or hinder their specialisation. 
In the face of uncertainty, the logic of pastoralism is to keep options open, using the flexibility of options to compensate for lack of certainty. The ways in which this is done in practice depend on the ecosystem, the level of specialisation and, today, the degree of integration in the market economy. The lesson, relevant also beyond pastoralism, is that when the functional processes in the system can be kept variable enough to match the changes in the environment, outputs can be relatively stable even in the face of highly unpredictable conditions (Figure 1). In other words, livelihood and food production can make use of unpredictable conditions associated with climate variability without needing to control and externalise nature — thus, without depending for their resilience on the intensive use of resources and high energy inputs that, with the incumbent risk of runaway climate change, has become incompatible with humanity’s future existence.
Resilient pastoralism means resilient ecosystems and resilient regional economies
Because pastoral systems depend on their close integration with their natural environment, their resilience is not gained against nature and therefore does not come at a cost to the environment. On the contrary, resilient pastoral systems are at one with resilient ecosystems. Pastoralists allowed to operate according to their specialisation excel in water efficiency and in the provision of ecosystem services and biodiversity, from seed transportation and dispersal, control of shrub growth or stimulation of grass tilling, to landscape functionality and connecting increasingly fragmented ecosystems through their mobility. Resilient pastoralism also means resilient crop farming, and not only because many pastoralist households also farm. Pastoralists produce animals for draught (oxen) and transportation (donkeys and camels) and, by moving with their herds, they take affordable high-value proteins and natural fertilizer to remote crop-farming communities. As pastoralist strategies can be achieved in ways that hardly contribute to anthropogenic greenhouse gas emissions (see Box 1), while providing substantial ecosystem services, the value of pastoralism in the face of climate change is evident and increasingly acknowledged (IUCN 2014; FAO 2021). Of course, the resilience of regional economies is manifold and cannot be secured by producers only but requires institutional interventions at other levels: prices, employment, services and infrastructures also matter.
Box 1. Pastoralism and greenhouse gas (GHG) emissions
Livestock in pastoral systems have been associated with above-average methane emissions per unit output due to low-quality diets. But the evidence behind this argument is muddled by poor data and methodological bluntness (Houzer and Scoones 2021). The main points of controversy are:
1. Pastoral systems mimic natural carbon cycles, replacing natural methane emissions from wild herbivores rather than adding to them. If pastoralism would be removed, the forms of land use that would fill the same ecological niche would either release soil carbon, or maintain emission rates similar to those of pastoralist systems (Manzano and White 2019).
2. Conventional methods for the assessment of livestock GHG emissions focus on the animal in isolation from nature, on the model of industrial animal production. But pastoral systems operate as part of rangeland ecosystems, which are amongst the largest carbon stocks in the world. An assessment of the carbon footprint of a pastoral system in the Sahel — based on an ‘ecosystem approach’ that includes the rangeland ecosystem that pastoralism uses and maintains — found it to be carbon neutral (Assouma et al 2019).
3. Livestock systems’ largest contribution to climate change is from deforestation to cultivate animal feed and fodder. But pastoralism uses natural rangelands. When pastoralists cut trees for commercial charcoal making and firewood, it is not because of pastoralism but rather because their capacity to make a living from pastoralism has been curtailed.
In short, pastoralism is not part of the anthropogenic processes that have caused global warming and climate change. Eight thousand years of activity by pastoral systems did not trigger climate change. Ruminant livestock produce methane, but in pastoral systems this simply replaces natural emissions and is offset at the operational scale of pastoralism, which includes the ecosystem not just the livestock.


The impact of non-climate stressors on pastoralist resilience 
In contrast to the internal processes in pastoral systems, which enhance social-ecological resilience, pastoralists have been affected by several stressors linked to intended and unintended outcomes from a long history of ill-informed development policies and interventions (Herrero et al 2016). The IPCC states explicitly that ‘addressing non-climate stressors facing pastoralists, including policy and governance features that perpetuate their marginalisation, is critical for reducing vulnerability’ (IPCC 2014, Table 22-6, p 1237). 
This highlights the strong influence of socio-economic conditions, and the broader enabling environment, on the resilience of pastoral systems, and how non-climate stressors — especially those that reduce mobility and assets and undermine social organisation and institutions — have increased pastoralists’ vulnerability to climate stressors (see Figure 2).
Many non-climate stressors relate directly to the socio-economic development pathways promoted over the years by international development cooperation and national governments, especially policy and institutional barriers to mobility and the promotion of sedentarisation — for example, through creating permanent water sources in rainy-season rangelands and through providing basic services only in settlements. 
These socio-economic pathways include also the view of pastoralism as a barrier to development and the push for conventional agriculture and industrialisation. And the blanket commercialisation policies that are driving up social inequality. And inappropriate land policies leading to the fragmentation of rangelands and the loss of crucial dry-season grazing reserves to the expansion of crop farming, mining, urbanisation, exclusionary conservation programmes, and privatisation of the commons. 
Most non-climate stressors limit or undermine the mobility of pastoralists and their access to land and water for their herds. The less mobile pastoralists become, the more they become exposed and vulnerable to the environment they are specialised in using. The lack of mobility also leads to overgrazing of the accessible rangeland areas, and impacts negatively on productivity and consequently on assets. The more vulnerable pastoralists appear, the more they are prescribed the same old medicine: sedentarisation and exit from pastoralism.
The geographical and political marginalisation of pastoral systems also places them mostly at the receiving end of the processes of risk-externalisation by other groups, from local to global: the adaptation and mitigation measures more powerful groups are taking to protect themselves from climate change in the conventional, unsustainable ways. These span from the proliferation of private wells, enclosures and large-scale land-use conversion, to the way global agribusiness is deflecting on small-scale extensive systems the historical and ongoing responsibilities of the agricultural sector for anthropogenic global warming — for example, in the case of livestock-related GHG emissions.
Even the promotion of marketing as a ubiquitous development measure can act as an added stressor. Impoverished households need to sell less, not more, in order to rebuild their herds; and pastoralists are increasingly affected by the vicious cycle of crises and unfavourable cereal/livestock terms of trade, and spikes in the price of feed. 
Adding to this, public knowledge about pastoralism is confused and highly politicised (Johnsen et al 2019), while the mechanisms of appraisal for generating public data are generally inadequate to represent pastoral systems (Krätli et al 2015; Houzen and Scoones 2021). Modelling, including of risk, is becoming more and more sophisticated, yet often pre-empted in the case of pastoralism by its dependence on data that are scanty, rarely at the relevant scale, and often misleading because generated from inadequate or false assumptions.
Political-economic stressors associated with the ongoing pandemic seem to have caused more harm to pastoralists than COVID-19 itself: additional restrictions to mobility, spikes in the prices of transport and food, and overstretching of already inadequate health services (Catley 2020). Faced with the new uncertainty of COVID-19, pastoralists who had diversified their livelihoods have sought safety in livestock-based activities (Roque de Pinho et al 2021; Simula et al 2021).

Enhancing pastoralist resilience in the face of climate change
Supporting the social-ecological resilience of pastoral systems would help reduce exposure and sensitivity while increasing adaptive capacity in the face of climate change. This cuts across all four dimensions of the ‘vulnerability to resilience’ framework in Figure 3.
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Figure 3. A social-ecological resilience framework based on pastoralist systems.[footnoteRef:2] [2:  This ‘pastoralism resilience framework’ adapts the ‘Vulnerability to Resilience’ (V2R) framework developed by Practical Action (Pasteur 2010). ] 


Efforts to support resilience in pastoral systems would be greatly helped by taking on board the following general conditions: 
i. developing a sound understanding of the operational logic of pastoralism (Figure 1) in dialogue with pastoralists themselves, and support pathways that build on its strengths while reducing external limitations; 
ii. enabling a legal, institutional and policy environment that supports the sources of pastoralists’ resilience, and especially their strategic mobility both within and across national borders;
iii. refraining from locking pastoralism onto pathways that reduce systemic variability.
Here below we offer examples of possible interventions under the four dimensions of the resilience framework, but it is crucial to keep in mind that all three conditions above are relevant to any kind of intervention.
Understanding and adapting to future uncertainty 
Pastoralists’ logic of keeping options open by introducing variability into their system’s processes in preparation for their unpredictably variable natural environment, is to be supported. The most common development ‘solution’ in the face of variability is trying to introduce stability by various means of control. This approach tends to treat all variability as problematic, and to undermine first of all pastoralists’ efforts to embed variability in their own strategies (for example, mobility). That is, it undermines what would allow pastoralists to manage the uncertainty associated with their natural environment and achieve a relatively stable production from it. In order to support pastoralists’ resilience in the face of climate change, this tendency needs to be reversed. Programmes and interventions need to learn to recognise systemic variability in pastoralism, support it and strengthen it. This can be done successfully only in dialogue with pastoralists and building on their expertise. Resources in unpredictable environments are defined by time as much as space, thus information about resources needs to be accessible in a timely way. As uncertainty limits the scope of planning, facilitating real-time management by pastoralists themselves is crucial.
A great deal of confusion about pastoral systems comes from the fact that they are poorly represented in standard mechanisms of appraisal. Simply expanding the data set will not suffice to address this problem. Public data on pastoral systems will improve only when the methodological barriers in the mechanisms of appraisal are identified and addressed, and sound processes of true cost accounting[footnoteRef:3] and consideration of climate justice[footnoteRef:4] have been embedded in the methods for assessing economic and ecological efficiency in agriculture.  [3:  Dasgupta 2021; and FAO: http://www.fao.org/nr/sustainability/full-cost-accounting/en/]  [4:  ‘Climate justice’ frames climate change as an ethical and political issue and relates it to equality, human rights, collective rights, and the different historical responsibilities for global warming.
] 

Effective responses to shocks and stresses
To work effectively to support pastoral systems’ resilience, it is necessary to address the legacy of regulations, institutions and practices that, by contributing to non-climate stressors, increase pastoralists’ exposure and sensitivity to climate stressors. This needs to start from taking on board the function of pastoral mobility as a pivotal adaptive capacity in order to successfully produce food from unpredictable natural environments. Strategic mobility, including cross-border mobility, also allows pastoralists to reduce both their exposure and their sensitivity to climate stressors. Understanding and enabling strategic mobility in pastoral systems are essential steps for securing pastoralists’ resilience in the face of climate change. All other resilience-building measures — from early warning systems, safety nets and humanitarian aid, to water development, service provision and income diversification — need to be coherent with this goal. 
Mobility is associated with transient but timely use of the natural space secured through tenure systems, allowing for multiple and overlapping access rights. In the transition to the market economy, such non-permanent and non-exclusive rights have often been overlooked. They need to be better understood and supported. The transition to the market economy has opened up opportunities but also introduced growing inequality. As a sufficient basis of assets is essential to keep sensitivity to climate stressors low, mechanisms to reverse the current trend towards inequality and to promote a more even distribution of assets are needed. This includes buffering the cereals/livestock terms of trade during crises. Finally, early warning systems and safety nets have to be in place and functioning.
Good governance
Pastoral systems have been undermined for decades by the very processes that were supposed to promote their development but pursued this by trying to stabilise and control both pastoralists and the environment. Today, securing resilience in pastoral systems needs to include recognising this legacy and counterbalancing it in ways that support pastoralism’s systemic variability. Genuine participatory planning with producers, men and women across wealth differences, systematically at all relevant temporal and spatial scales, is a long due and necessary step in this direction. Another essential step is the creation of an enabling socio-political and legal environment for pastoral mobility at national and regional level, to allow for timely access to key resources. Successful efforts to improve the legal, institutional and policy environment in relation to pastoralist resilience are conditional on a sound understanding of pastoralism and its relationship with the natural environment and the wider economy. 
Protection of the pastoralists’ livelihood basis needs to become a governance focus, even when unrelated to market interests — for example protect mobility and customary common rights also over private land. Diversification programmes need to be monitored in relation to person/household, the ecological and social context, and/or the pastoral system as a whole, ensuring that their outcomes are positive on all the accounts, not just some. Decision-making processes and policy formulation need to systematically include social-ecological approaches (for example, nature-based approaches like ecosystem-based adaptation) and climate justice, starting from keeping a clear distinction between natural CO2 emissions or equivalent, and the industrial GHG emissions responsible for climate change.
Sustainable livelihoods
As a general rule, all policy measures should avoid closing down options and railroading pastoral systems from flexibility to rigidity. Examples of positive interventions here may include:
· Embedding flexibility in the provision of basic services and infrastructure — for example, by combining school-based and distance formal education on easily interchangeable platforms (Republic of Kenya 2010), or by developing parallel channels of health-service provision for people and animals, mobile and internet-based; this would make services mobility-friendly while helping with the uncertainty associated with disasters, insecurity and failing states.
· Embedding process variability in land-tenure systems centred on supporting livelihood and peaceful co-management of multiple overlapping rights from different groups of users — for example, by moving beyond the current legal representation of commons and private land as mutually exclusive, and introducing the possibility of representing in the law customary common rights of use also on private land (as is possible in Europe). 
· Promoting process variability in the integration between livelihood subsystems, especially pastoralism and crop farming, but also rural- and urban-based subsystems, to allow for opportunistic, partial and intermittent forms of complementarity that goes beyond the current representation as mutually exclusive.
The market can help by offering a large number of new options for increasing systemic variability. But market-based options should not be allowed to replace customary options accessible across socio-economic differences, as all market-based options effectively boil down to purchasing power only. 

Learnings for enhancing climate resilience in agricultural systems
Climate variability at unprecedented levels is going to stay for decades even if global warming can be stopped. Global agricultural and food systems need to find new ways of being climate resilient – ways that no longer depend on high-fossil-energy and other resource-intensive solutions to externalise nature: the familiar solutions that have triggered anthropogenic global warming and are currently increasing the risk of runaway climate change within the span of a human generation. 
In the face of this challenge, pastoral systems — and, by extension, small-scale dryland agricultural systems — offer important lessons:
· Resilience in the face of climate variability is possible even without trading it for runaway climate change, by embedding flexibility in the production systems so as to match the unpredictable changes in their operating conditions. 
· The analysis of climate vulnerability must include non-climate stressors as they are often the primary cause of climate vulnerability in small-scale agricultural and food systems. Promoting climate resilience starts from removing the non-climate stressors that get in its way and push producers towards the conventional, unsustainable forms of resilience.
· Small-scale rainfed agricultural systems currently seen as the most vulnerable to climate change, including pastoralism, might actually be the world’s best bet in the face of the imperative to avoid runaway climate change.
Supporting pastoral systems and improving the understanding of their value and the ways they function, before this important lesson is lost to an unfortunate legacy of non-climate stressors, is a crucial step on the pathway to developing sustainable resilience of food production in the face of climate change and related uncertainty.
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