
© CAB International 2011. Restoring Community Connections to the Land 
(eds M.E. Fernández-Giménez et al.) 3

1 Participatory Framework for Building 
Resilient Social-Ecological Pastoral Systems

Julia A. Klein, María E. Fernández-Giménez, Han Wei, Yu Changqing, 
Du Ling, D. Dorligsuren and Robin S. Reid

Introduction

Ecosystems and humans around the world 
are experiencing a time of great climatic, 
ecological, political and socio-economic 
chang e. One of the critical questions of our 
time is how to sustain people and the eco-
systems on which they depend during this 
highly uncertain and fl uctuating period in 
human history. Dryland1 systems and their 
inhabitants, many of whom are pastoral-
ists, have always existed on the margins, 
often facing extreme and highly variable 
conditions. However, the magnitude and 
complexity of changes and stresses that 
now face many pastoral societies is per-
haps greater than ever before. Through a 
series of workshops and case study analy-
ses, we asked whether pastoral ecosystems 
and peoples in North Asian drylands 
could maintain resilience in the face of 
current social and ecological changes. We 
surmised that community-based range-
land management was critical to maintain-
ing resilience and reducing vulnerability 
under the current stresses. We defi ne resil-
ience as the amount of change a system 
can absorb without altering its essential 
structure and function and vulnerability 
as the degree to which a system is likely to 
experience harm due to exposure to a 
stress. 

In April 2009, we held a workshop in 
Beijing, China on ‘Poverty, Vulnerability 
and Resilience in North Asian Rangelands: 
Case Studies of Community-based Range-
land Management in China and Mongolia.’ 
The workshop was attended by 45 scholars 
and practitioners working on seven 
 community-based rangeland management 
projects in China and Mongolia. Partici-
pants included physical, social and bio-
logical scientists from China, Mongolia 
and the USA, with government, NGO and 
community practitioners. Each case-study 
team brought its experiences and lessons 
from community-based management proj-
ects and offered a place-based perspective 
as to the successes and challenges of their 
respective projects. We also discussed 
 current paradigms in the fi eld of range land 
ecology, community-based natural resource 
management, vulnerability and resilience 
theory, and global change  ecology. We 
held a  second workshop in Beijing in 
March 2010, where we collaboratively 
developed a conceptual framework to 
identify common attributes among the 
cases and to produce a construct through 
which all of the seven case studies could 
be examined. 

The framework describes two different 
scenarios: a vulnerable social-ecological 
system and a resilient socio-ecological 
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 system. In both scenarios, there are local to 
global drivers acting on the system, includ-
ing climate change and disasters, global-
ization, population changes and policy. 
The historical, geographic, ecological and 
cultural context in which these events 
unfold mediates how these factors play out 
within the system. In the ‘vulnerable sys-
tem’ scenario, these drivers and their inter-
actions with the social-ecological system 
lead to negative social and ecological out-
comes, such as reduced grassland produc-
tion and enhanced resource-based confl ict. 
In the ‘resilient system’ scenario, various 
types of community-based natural resource 
management (CBNRM) practices interface 
with these dynamics to maintain a more 
resilient system with positive social- 
ecological outcomes, such as enhanced 
grassland health, livestock production and 
household incomes. Other factors, such as 
the ability to adapt and a fl exible world-
view in the face of novel conditions, also 
contribute to building resilient pastoral 
systems. 

In this chapter, we describe the cli-
matic, ecological, social and institutional 
features that characterize pastoral social-
ecological systems and identify some of 
the recent pressures and changes that are 
occurring within them. We describe tradi-
tional and emerging paradigms in the fi eld 
of rangeland management, the changing 
meaning and role of ‘community’ and the 
current understanding of vulnerability and 
resilience. The framework we present at 
the end of this chapter draws on these ele-
ments and highlights characteristics and 
linkages that can lead to resilient pastoral 
social- ecological systems and the role of 
 community-based rangeland management 
in this process.

Pastoral Social-Ecological Systems

Nature’s benefi ts and the physical 
and  biological context

Drylands are water-limited ecosystems that 
include arid, semi-arid and dry sub-humid 

areas. They cover over 40% of the global 
land surface and are inhabited by close to 
40% of the world’s population (Reynolds 
et al., 2007). Grazing is the primary land use 
in dryland regions and is the land use with 
the greatest areal extent on Earth (Asner 
et al., 2004). Rangeland ecosystems provide 
many valuable products and essential ser-
vices, including food, medicines, clothing, 
fuel and shelter. Freshwater resources, min-
erals, wildlife habitat and opportunities for 
recreation and tourism are additional bene-
fi ts derived from rangelands. Rangeland 
systems also regulate climate, soil develop-
ment and conservation, the quantity and 
quality of freshwater resources, and nutri-
ent cycling and retention. Rangeland sys-
tems are highly valued for their cultural 
diversity and for their historic and aesthetic 
value (MEA, 2005; Havstad et al., 2007). 
While most people living in dryland sys-
tems around the world directly depend on 
that system’s ecological services for their 
livelihoods, the numerous people living 
downstream and in urban and peri-urban 
environments also rely on critical rangeland 
ecosystem services. 

The climate in rangeland regions is 
characterized by low annual precipitation 
that varies over time and space. Intra-annual 
variability is typically high, with moisture 
defi cits generally occurring during some 
part or all of the year. Precipitation variabil-
ity increases as mean annual precipitation 
decreases, latitude decreases, and the effect 
of El Nino-Southern Oscillation (ENSO) 
increases (Nicholls and Wong, 1990). Pre-
cipitation events can be of short duration 
but high intensity, while diurnal, seasonal 
and annual temperature ranges can be large. 
Rangelands generally have a pronounced 
seasonality of precipitation, an abrupt tran-
sition between longer dry periods and a 
shorter wet season, and risk of both droughts 
and fl oods (Nicholson, 2002). While these 
are some of the general climatic features of 
rangelands, there is much diversity of cli-
matic processes and variability across 
rangeland systems globally. 

Rangelands occur on every continent, 
and include hot and cold deserts, tundra, 
scrub, chaparral, savannah and grassland 



 Participatory Framework for Building Resilient Social-Ecological Pastoral Systems 5

systems (Easterling et al., 2007). The 
amount, timing and variability in precipita-
tion are all important drivers of dryland 
 vegetative productivity, composition and 
diversity over a range of spatial and tempo-
ral scales. Overall precipitation amount is a 
primary determinant of system structure 
and function (Sala et al., 1988; Huxman 
et al., 2004). However, the seasonal distribu-
tion of precipitation, and whether it occurs 
during or is decoupled from the warmer veg-
etative growing season, is also an important 
system driver (Knapp et al., 2006). Precipita-
tion event size, frequency, timing and dura-
tion can also strongly infl uence rangeland 
properties and processes such as primary 
productivity (Boone et al., 2002; Heisler-
White et al., 2009). The effect of precipita-
tion is further modifi ed by temperature 
(Oechel et al., 1998), grazing (Schlesinger 
et al., 1990; Collins et al., 1998; Fernández-
Giménez and Allen-Diaz, 1999), fi re (Col-
lins, 1987) and other properties such as soil 
texture (Noy-Meir, 1974) and competition 
(Callaway et al., 2002; Berlow et al., 2003). 
Moreover, system structure and function 
results from interactions among the primary 
system drivers (Shaw et al., 2002; Klein 
et al., 2007). Due to the variable nature of 
climate, the infl uence of patchy grazing by 
mobile animals and the heterogeneous 
nature of processes such as fi re, resource 
availability in rangeland systems also tends 
to be highly variable across both space and 
time (Schlesinger et al., 1990; Augustine 
and McNaughton, 2006). 

Rangelands comprise approximately 
40% of China’s land area and represent a 
large and diverse biophysical and ethnic 
and cultural landscape that includes the 
alpine ecosystems of the Tibetan Plateau, 
the steppe and desert regions of Xinjiang 
Province, the subtropical regions of Yunnan 
Province and the semi-arid Loess Plateau, 
with an order of magnitude difference in 
mean annual precipitation across the driest 
(<100 mm) and wettest (>1000 mm) of the 
sites. While some form of animal husbandry 
is present across all of these regions, the 
ethnic diversity includes Mongols, Tibet-
ans, Kazaks, Hui Muslims and Han Chinese 
(Ho, 2001). 

Over 80% of Mongolia’s 2.5 million 
km2 are rangelands, which extend from the 
hyper-arid desert through the semi-arid 
 desert-steppe or Gobi, the expansive grass-
lands of the true steppe in central and east-
ern Mongolia and the mountain and forest 
steppes of the central Khangai mountains 
and northern Mongolia. This gradient from 
desert to forest steppe represents wide vari-
ability in both mean annual precipitation 
and inter-annual variation in precipitation, 
with the desert and desert-steppe at one 
extreme of low rainfall (<100 mm/year) and 
high variability and the forest steppe at the 
other extreme, with much higher annual 
precipitation (300–400 mm/year) and lower 
variability among years (Hilbig, 1995; 
Fernández-Giménez and Allen-Diaz, 1999; 
Gunin et al., 1999). 

Pastoralism, pastoral strategies and the 
social and institutional context

Pastoralism is a land use characterized by 
extensive grazing on rangelands for live-
stock production. It occupies approximately 
25% of the world’s land area, produces 
approximately 10% of the meat used for 
human consumption, supports approxi-
mately 20 million pastoral households and 
is the dominant production system in dry-
lands globally (FAO, 2001). Pastoralists 
around the world manage close to a billion 
camelids, cattle, sheep and goats and also 
raise yaks, horses, reindeer and other ungu-
lates (FAO, 2001). In pastoral societies, live-
stock are a means of production and 
consumption, but they also maintain impor-
tant socio-cultural value (Bonte et al., 1996). 
Pastoralists generally keep enough livestock 
to meet subsistence needs and to sustain 
households through extreme events such as 
droughts. Pastoralism differs from commer-
cial ranching because it is oriented fi rst 
towards meeting subsistence needs and 
then produces for trade and the market, and 
also because it relies more on human labour, 
local knowledge, common tenure, and some 
type of mobility (BurnSilver, 2008). In con-
trast, ranching tends to be a more intensive, 
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commodity-oriented production system 
where animal raising occurs primarily for 
monetary exchange rather than for direct 
consumption and where primary pasture-
lands are individually owned and fenced. 

Pastoralists inhabit areas with variable 
and extreme climates, patchy resources, 
and often unstable political and economic 
environments, circumstances that expose 
pastoralists to the risk of losing part or even 
most of their herds. Even in the less extreme 
years, overall production is low and 
resource availability is highly spatially and 
temporally variable. Pastoralists have tradi-
tionally coped with these circumstances by 
using a wide range of strategies that allow 
maximum fl exibility and manoeuvrability 
in dealing with these changing and uncer-
tain conditions. These crucial and highly 
adaptive strategies include diversity, reci-
procity and cooperation, reserves, fl exibil-
ity, mobility, and shared access to resources 
(Fernández-Giménez and Le Febre, 2006), 
and are supported by pastoral social and 
institutional arrangements. Pastoralists 
embrace diversity through their livestock, 
products, livelihoods and institutions. Live-
stock diversity includes multispecies graz-
ing (e.g. browsers, grazers and generalists) 
and herd diversifi cation (e.g. age and repro-
ductive structure), providing for maximum 
use of heterogeneous resources. Production 
of multiple livestock products and services 
is also a general characteristic of these sys-
tems. Pastoralists maintain diversifi ed live-
lihood activities outside the pastoral sector, 
including agriculture, urban employment, 
engagement in medicinal plant enterprises 
and other cottage industries. Institutional 
diversity includes owner groups and ad hoc 
organizations. Another characteristic pasto-
ral coping strategy involves reciprocity or 
moral economy, which refers to the practices 
and norms, such as social ties of mutual 
 obligation, that serve to help the poorer 
members through hard times (Peluso, 1992; 
Neumann, 1998). For example, in the Tibet 
Autonomous Region, pastoralists with 
access to lower productivity pastures or 
who lack year-round access to critical 
resources such as water, obtain additional 
rangeland resources through inter-community 

resource-sharing arrangements (Bauer, 
2006). Pastoralists also manage risk through 
the use of ecological and social reserves, 
such as setting aside land so it can be grazed 
in times of drought or snowstorms and 
maintaining a network of different groups of 
people in different areas for potential coop-
eration and reciprocity. Flexibility of man-
agement decisions, movements, livelihoods 
and institutions is another key strategy for 
the persistence of pastoral systems globally 
(Bonte et al., 1996; Fernández-Giménez and 
Swift, 2003). Mobility and common prop-
erty regimes are two features germane to 
pastoral survival that are today under great 
pressure; we therefore discuss these two 
characteristics in more detail below. In 
describing the fl uidity of pastoral mobility 
and land tenure we also highlight the impor-
tance of fl exibility to pastoral livelihoods.

Mobility is one of the most important 
and characteristic trademarks of pastoral-
ism worldwide. Since conditions among 
and within pastoral regions are highly het-
erogeneous, the number, distance and dura-
tion of movements similarly varies. 
Pastoralists living in the most extreme envi-
ronments can be highly mobile and 
nomadic, moving opportunistically and 
without regular pattern in response to sto-
chastic weather events. Transhumance 
occurs in highly seasonal temperate envi-
ronments where herders move either verti-
cally or horizontally between relatively 
fi xed points to exploit seasonal availability 
of resources. Seasonal aggregation and dis-
persal occurs when animals cluster during 
one season, such as the dry season when 
water is scarce, and then disperse in another 
season when resource availability changes, 
such as the wet season when resources are 
more abundant (Fernández-Giménez and Le 
Febre, 2006). 

Mobility confers multiple benefi ts to 
pastoralists, their grazing animals and 
 dryland ecosystems. Through mobility, 
pastoralists take advantage of changing cli-
matic conditions and corresponding spatio-
temporal resource patchiness so their 
animals have access to the most nutritious 
forage available. Mobility can provide 
access to key resources, such as water and 
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salt, and also reduce competition for 
resources (Fernández-Giménez and Le 
Febre, 2006). Livestock survival is 
enhanced when pastoralists can move out 
of areas affected by insects and disease or 
those that have been exposed to extreme 
weather events, such as droughts or severe 
storms (Niamir-Fuller, 1999; Fernández-
Giménez and Le Febre, 2006; Davies, 2008). 
Mobility can also confer social, political 
and economic benefi ts. For example, by 
moving, herders can market livestock and 
their products, engage in trade, avoid con-
fl ict, access health and education and other 
social services, and pursue diverse income 
opportunities. Mobility also provides 
opportunities to enhance social relation-
ships that underlie reciprocity, an impor-
tant aspect of pastoral persistence 
(Fernández-Giménez and Le Febre, 2006). 
The movement of grazing animals across a 
landscape also provides an opportunity for 
the grazed landscape to rest and recover.

Common property regimes are another 
adaptive feature of many pastoral systems 
worldwide. Shared resources are often 
referred to as common pool resources or 
CPRs. Extensive rangelands are considered 
CPRs because it is diffi cult to exclude 
potential grazers from these areas, and use 
by one individual reduces the amount of 
forage available for other herders. In an 
open access situation, where the absence of 
any rules that limit who may graze and 
place restrictions on the amount, timing or 
spatial distribution of grazing, there is a risk 
of overuse and subsequent degradation of 
the forage resource. Most rangelands are not 
open access, however. Instead, they are sub-
ject to some type of property regime, that is, 
a set of formal or informal rules that defi ne 
the rights and obligations of specifi c indi-
viduals or groups with respect to access, use 
and management of the resource in ques-
tion. Private property gives an individual 
the exclusive right to use and manage a 
resource, and the right to sell, lease, or 
transfer their property to another person. 
State property is owned and managed by 
the government on behalf of a nation’s citi-
zens. Common property, a characteristic of 
many pastoral systems, occurs where a 

group of resource users collectively holds 
the rights to use and manage a specifi c 
resource, including the right to exclude 
non-members from use.

In pastoral social-ecological systems, 
the absence of property rights and rules for 
pasture use can lead to an undesirable open 
access situation where there is no incentive 
for individual herders to conserve forage 
and overuse and degradation ensue, 
although this rarely occurs in traditional 
pastoral systems (McCabe, 1990). On the 
other hand, privatization and allocation of 
pasture to individual households in exten-
sive semi-arid grazing systems can also 
have negative social and ecological conse-
quences, as has occurred in some grassland 
areas of China under the household respon-
sibility system (Williams, 1996). Even 
attempts to provide groups of pastoralists 
with exclusive rights to large areas of range-
land, such as the group ranches of Kenya, 
have not been entirely successful (Kimani 
and Pickard, 1998; Mwangi, 2007). The 
group ranches were initially effective in 
providing group members with secure and 
exclusive rights to their allocated land, but 
it proved impossible to regulate stocking 
rates within the group, herders still needed 
to migrate outside the ranch boundaries in 
times of drought, and eventually many of 
the ranches were subdivided and frag-
mented into many small parcels of land 
owned by individuals and are no longer 
viable for sustainable livestock production 
(Kimani and Pickard, 1998; Mwangi, 2007; 
Thompson et al., 2009). 

Under common property arrange-
ments, a well-defi ned group of pastoralists 
collectively hold the rights to use and man-
age a defi ned rangeland (Ostrom and 
Mwangi, 2008). A tenure system where 
large expanses of land are collectively held 
and managed is well-suited to common 
pool resources such as rangelands, where it 
is hard to exclude others and where there is 
competition for a limited resource. This 
arrangement is also advantageous in sys-
tems where productivity is low and where 
resource distribution is heterogeneous 
(Ostrom and Mwangi, 2008). Multiple 
property rights are generally associated 
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with different rangeland resources (e.g. 
reserve pastures and water resources) and 
with different agents holding those rights 
(e.g. individuals, households, traditional 
user groups or administrative units). Banks 
(2001) found that the tenure arrangement in 
a pastoral region of northwest China dem-
onstrated elements of private rights, includ-
ing close kin networks and long-term 
inheritable use rights; common rights with 
multiple household participation and 
 community-based rangeland management 
institutional arrangements; and co-manage-
ment, with the state also participating in 
aspects of rangeland management. There is 
often a disjuncture between offi cial prop-
erty rights policy and actual practice and 
implementation, as was found in Kazak 
and Tibetan pastoral regions of Western 
China (Banks, 2003; Banks et al., 2003), in 
Ningxia Province in nothwest China (Ho, 
2000) and in the Maqu case study presented 
in this book. Researchers describe range-
land boundaries as fuzzy and fl uid with 
fl exible and dynamic governance, institu-
tions and rules for managing rangelands 
(Banks, 2003; Galvin, 2009; Beyene, 2010). 

Many of the traditional strategies pasto-
ralists have employed in the past are in fl ux 
and may not be readily available to them in 
the future. This will probably have pro-
found effects on pastoralists’ ability to adapt 
to their changing climatic, ecological and 
socio-economic situation and may impair 
their resilience in dealing with these on-
going pressures. The poor are more vulner-
able to external stresses and shocks than the 
wealthy because they have fewer assets to 
help them survive diffi cult times, especially 
if they lose their traditional ways of coping 
with risks and loss. Pastoralists are gener-
ally considered among the poorest popula-
tions according to some measures, although 
this characterization may not be accurate. 
We discuss this paradox below.

The paradox of pastoral poverty

While pastoralists often rank poorly on 
 standard measures of wealth (such as 

 expenditures, education and access to mar-
kets), it may be incorrect to assume that they 
are some of the poorest people in the world 
 (Little et al., 2008). This arises because pas-
toral production and consumption are not 
properly valued. To understand pastoral 
wealth, livestock must be valued not only as 
a source of food and cash, but also as breed-
ing capital, the value of herd reproduction 
each year (Little et al., 2008). For example, 
the poorer pastoralists are those who do not 
have livestock and live around towns and 
have a higher proportion of their income in 
cash and not herds. Herders who still move 
and live with their herds can be better off, 
with less cash but more potential income in 
the form of the reproductive potential of 
their livestock. Thus, cash expenditures 
may be poor measures of poverty among 
pastoralists. 

Another source of wealth for pastoral 
families is the social networks that hold-
ing livestock can provide (Dyson-Hudson 
and Dyson-Hudson, 1980). In many pasto-
ral systems, herders create complicated 
sets of relations with kin and friends by 
exchanging livestock and forming infor-
mal bonds through this exchange. Those 
families with stronger ‘safety nets’ in the 
form of these bonds are less vulnerable in 
the face of drought or market failure. And 
families that lose all their livestock are 
highly vulnerable and often have to leave 
pastoralism for periods of time until they 
build up herds again and can revive obli-
gations to other pastoralists through their 
animals.

Poverty is also assumed to be higher 
for people who live in remote areas, far 
from markets. By contrast, it is quite possi-
ble that geographic isolation may be associ-
ated with wealth for pastoralists because 
there is a trade-off between increased 
access to markets to sell livestock products 
and acquire necessities, and the crowded 
and over-grazed pastures near markets (Lit-
tle et al., 2008). Thus families that live far 
from markets, visiting only occasionally, 
may well be better off than those who live 
closer to markets. This links to an allied 
paradox: access to more education and 
social services may make pastoral families 
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more vulnerable because these services are 
usually linked to living near towns and 
becoming sedentary (Little et al., 2008). 
The disadvantage of living near towns can 
tip toward an advantage if the educational 
opportunities are suffi cient enough for 
graduates to access good salaries from 
employment and can support the pastoral 
family through remittances. In Mongolia in 
the early 1990s, the government’s attempt 
to rapidly modernize and improve the eco-
nomic status of the rural pastoral popula-
tion actually led to a decline in their 
standard of living (Marin, 2008).

These paradoxes suggest that it is 
important to question the conventional wis-
dom about pastoral development in relation 
to pastoral poverty and vulnerability. Later 
in this chapter we describe some of the con-
temporary changes pastoral societies are 
experiencing, including intensifi cation and 
resettlement, policies that are at least partly 
driven by poverty alleviation goals. This 
chapter and some of the case studies from 
this book illustrate how top-down poverty 
alleviation policies meant to enhance 
 well-being may be contributing to enhanced 
vulnerability in pastoral social-ecological 
systems.

Pastoralists and the state 

Throughout the world, mobile pastoralists 
are often at odds with nation states and fre-
quently are politically, economically or 
socially marginalized (Lane, 1998; Scott, 
1998; Fratkin and Moir, 2005). By states, we 
mean the agents that hold power over 
defi ned national territories and organize, 
control and/or serve societies through 
 organized government. The nature of states 
varies widely from highly organized, 
authoritarian entities that control most 
aspects of daily life, to much more loosely 
constituted democratic structures (Fratkin 
and Moir, 2005). Few pastoral societies 
have organized their own nation states. 
Instead, pastoral tribes or groups are 
more often dispersed subjects or citizens 
within states dominated by more sedentary 

 agricultural or urban populations (Fratkin 
and Moir, 2005). 

Pastoralists present a conundrum for 
economic development, because prosperity 
in agricultural systems is often advanced by 
private or quasi-private property regimes 
that are thought to provide incentives for 
investment in productivity-enhancing tech-
nologies and practices and the means to 
obtain credit to implement these technolo-
gies (collateral), resulting in increased pro-
ductivity and prosperity. Mobility also 
creates challenges for social development 
because it is diffi cult for governments to 
provide public services such as health care 
and education to populations that are con-
stantly on the move. Further, mobile popu-
lations are diffi cult to count, control and 
tax. In short, mobile pastoralists present 
problems for states that seek to impose 
order and regularity on social and physical 
landscapes, and in so doing to enhance the 
states’ power and prosperity, as well as 
the well-being of their people. Moreover, 
the aims of states are often well intentioned, 
but may ignore the logic of locally adapted 
practices and ways of life, sometimes result-
ing in reduced well-being of pastoralists 
and rangeland landscapes, instead of 
improved conditions. 

These conundrums have led to poli-
cies in many regions that are unfavourable 
to the maintenance of mobile livestock 
husbandry as a production system and way 
of life. Key state policies aimed at or affect-
ing pastoralists and their rangelands 
include nationalization of pastoral lands; 
policies that force or encourage settlement 
of mobile groups; land titling and formal 
management plans; and privatization of 
common grazing lands (Lane, 1998). 
Dalintai et al. describe historic and current 
rangeland policy across China and Mongo-
lia in Chapter 3 of this book. These policies 
may sometimes be well intentioned, but 
Lane (1998, pp. 14–15) argues ‘centralized, 
uniform and imposed land tenure reform is 
not likely to succeed in enabling pastoral 
land users to produce more and protect 
their lands from overuse. On the contrary, 
it is likely to heighten  insecurity, under-
mining productive potential and putting 
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land at risk of degradation – the result that 
is hoped to be avoided.’ The frequently 
negative outcomes of these types of poli-
cies are in part due to their disruption of 
often complex, diverse and locally adapted 
systems of customary pastoral land use 
and land tenure. State schemes to regular-
ize pastoral land tenure often result in a 
loss of access to diverse resources and het-
erogeneous landscapes, and limit herders’ 
ability to cope with climatic risks and 
weather disasters (Lane, 1998). 

Policies to reform pastoral land tenure 
are often coupled with other technical 
interventions such as livestock breed 
improvement and intensifi cation of pro-
duction through fodder cultivation and 
stall feeding. James Scott (1998) exposes 
the rationale behind and devastating conse-
quences of state projects to render land-
scapes ‘legible’ through formalized and 
centrally controlled land tenure systems, 
management planning, and technological 
improvements that simplify the inherent 
complexity and diversity of locally adapted 
and resilient management systems. With-
out romanticizing custom or underesti-
mating the potential inequities within 
traditional societies, Scott (1998, pp. 34–35) 
argues that ‘because [customary systems of 
tenure] are strongly local, particular, and 
adaptable, their plasticity can be the source 
of micro adjustments that lead to shifts in 
prevailing practice.’ Scott attributes the 
failure of many top-down state schemes to 
their incompatibility with locally-evolved 
practical knowledge, and suggests that 
 successful institutions will make room for 
and support the development and use of 
dynamic and accumulating local knowl-
edge and experience, and will, indeed, con-
tinually change and adapt in response to 
this knowledge. Community-based range-
land management institutions may repre-
sent an example of this type of dynamic 
and locally adaptive approach to gover-
nance, economic and social development. 
One common weakness of top-down state 
policies has been poor understanding of 
rangeland dynamics and management, a 
fi eld of study that continues to develop. 

Managing Pastoral Social-Ecological 
 Systems: Past and Current Paradigms

Are rangelands equilibrium 
or non- equilibrium systems? 

Over the past few decades there have been 
several different paradigms for sustainably 
managing pastoral systems. Before the late 
1980s, the mainstream view in range ecol-
ogy was that livestock and vegetation were 
in equilibrium, and too much grazing (over-
stocking) caused the rangeland to lose pro-
ductivity. This, in turn, meant fewer 
livestock could be supported on those pas-
tures in the future. Thus, management prac-
tices and policy focused on making sure 
that livestock numbers stayed below the 
carrying capacity of the rangeland to pre-
vent overstocking. Carrying capacity is the 
upper limit of forage that livestock can 
graze and still sustain the productivity of 
the range for the subsequent seasons. Much 
of China’s rangeland policy is based on the 
carrying capacity concept and the percep-
tion of equilibrium rangeland dynamics 
(Ho, 2001). 

Our thinking about rangeland ecology 
and the dynamics of pastoral ecosystems has 
undergone a major intellectual change in the 
last three decades (Sandford, 1983; Ellis and 
Swift, 1988; Westoby et al., 1989). Based on 
work in arid rangelands with highly variable 
rainfall, research in the 1980s and 1990s 
showed that rainfall has more impact on 
rangeland productivity than livestock graz-
ing. In these dry rangelands, frequent drought 
and long dry/cold seasons mean that live-
stock populations rarely become so high to 
exceed the ability of the vegetation to sup-
port them. If herders have no access to exter-
nal sources of feed and water, they either 
move their livestock to wetter pastures or, if 
this is not possible, livestock die and herds 
are smaller after drought for a period of time. 
This movement of smaller herds allows the 
vegetation to recover. Here, there is no fi xed 
carrying capacity; instead, the maximum 
number of animals a pasture can support 
fl uctuates with rainfall. These are termed 



 Participatory Framework for Building Resilient Social-Ecological Pastoral Systems 11

 ‘non-equilibrium systems’. Researchers con-
trast them to ‘equilibrium systems’ where 
overstocking of rangelands is possible, live-
stock can damage the production of vegeta-
tion, and where carrying capacity can be a 
useful concept. While the non-equilibrium 
rangeland concept was developed in arid 
rangelands, subsequent research demon-
strates that other abiotic factors, such as large 
snowstorm events, can also produce non-
equilibrium conditions. If climate is more 
important than grazing and livestock do not 
damage vegetation, then it does not matter 
how many livestock graze a rangeland, 
because livestock cannot degrade rangelands 
(Ellis and Swift, 1988). In this case, policy 
and management should support pastoral 
families to move to new pastures during 
drought or unfavourable climatic conditions, 
but there should be no limitation on animal 
numbers. On the other hand, if livestock can 
damage vegetation by grazing, it is critically 
important that policy and management focus 
on the numbers of animals that graze a range-
land, as well as supporting families during 
dry or harsh climatic periods. Ho (2001) 
describes a rangeland system in northwest 
China where the precipitation patterns sug-
gest it should be a non-equilibrium system. 
However, he found no relationship between 
animal herd dynamics and climate variables 
such as precipitation and suggests the need 
to consider other factors, such as socio- 
economic and institutional factors. While 
acknowledging the important role of density-
independent factors on livestock popula-
tions in other regions of the Tibetan Plateau, 
Cincotta et al. (1992) found that equilibrium 
conditions dominated at a relatively mesic, 
lower  elevation site on the northeastern 
Tibetan Plateau. 

Subsequent research shows that both 
equilibrium and non-equilibrium range-
lands exist (Briske et al., 2003), and some-
times they are mixed in the same landscape 
or shift from one type to the other during dif-
ferent seasons (Vetter, 2005). Generally, arid 
rangelands are non-equilibrium and semi-
arid rangelands follow equilibrium patterns. 
But even in arid rangelands, areas like wet-
lands and river-edge vegetation, often called 

key resources, can be in equilibrium with 
livestock populations, while the wider 
rangeland is not (Illius and O’Connor, 1999, 
2000). In Mongolia,  Fernández-Giménez 
and Allen-Diaz (1999) found that the moun-
tain steppe site demonstrated primarily 
equilibrium dynamics, the desert-steppe 
non-equilibrium dynamics and the steppe a 
combination of characteristics of both types 
of systems. In a dry steppe site in the Gobi 
Altay of Mongolia, Stumpp et al. (2005) also 
found no signifi cant association between 
species composition and distance from 
water, a proxy for grazing pressure.

In conclusion, drier rangelands tend to 
have non-equilibrium dynamics, wetter 
ones have more equilibrium dynamics, and 
there is signifi cant mixing of these dynam-
ics. However, it is important not to assume 
that livestock have no impact on arid, 
 non-equilibrium rangelands (Fernández- 
Giménez and Allen-Diaz, 1999); there is 
evidence that heavy grazing can degrade 
even very dry rangelands (Todd and Hoff-
man, 1999). Rather, it is important to moni-
tor and assess the health of all rangelands 
over time. And as we measure change, we 
need to distinguish among the effects of live-
stock, land use and climate, so that we know 
what types of policy or management will be 
effective in addressing problems as they 
arise. It is also critical to understand how 
reversible change is, so that we can avoid 
damaging change that is very costly to 
reverse or even irreversible. These ideas sug-
gest that rangeland degradation results from 
the interplay between climate, grazing and 
other factors, with dynamic spatial and tem-
poral components.

Dryland dynamics: state and transition 
models

There has also been a shift in the way we 
think about how rangelands change over 
time. Previous to 1989, the traditional 
 rangeland model, following principles of 
equilibrium dynamics, described range land 
change as a linear process along one 



12 J.A. Klein et al.

 predictable pathway that could be reversed. 
Since then, signifi cant research shows that 
any particular rangeland can follow several 
different pathways of change to different 
vegetation states, depending on the amount 
of grazing or other dominant processes, such 
as fi re. A vegetation state is a recognizable, 
resistant and resilient complex of soil and 
vegetation structure that is distinguished 
from other states by relatively large differ-
ences in plant functional groups and ecosys-
tem processes, and therefore in vegetative 
structure, biodiversity and management 
requirements. State changes may not be lin-
ear; there may be abrupt changes that occur 
as the system passes over a threshold (Frie-
del, 1991; Bestelmeyer et al., 2003; Briske et 
al., 2006). These thresholds may make the 
change from one vegetation state to another 
hard to reverse or irreversible, unless there 
is signifi cant labour and capital to restore 
the vegetation to the original state. Non- 
linear change happens, for example, when 
livestock grazing pushes vegetation struc-
ture or productivity over a threshold, with a 
major change from a grassland (the fi rst 
‘state’) to a shrubland (the second ‘state’).

These ideas led to the development of 
state-and-transition models that help us 
describe changes in rangeland vegetation 
and estimate future changes. These models 
(Westoby et al., 1989; Bestelmeyer et al., 
2003; Stringham et al., 2003; Briske et al., 
2006) describe non-linear changes across 
thresholds from one state (such as stable 
soil) through a transition to another state 
(such as eroded soil). These models are par-
ticularly useful because they can integrate 
local, traditional and scientifi c knowledge 
together to describe alternative states of 
rangelands. Rangeland managers fi nd these 
models useful in describing change in range-
lands. The models focus much  attention on 
identifying thresholds, periods of ‘hard- to-
reverse’ change and can be applied to non-
equilibrium or equilibrium  rangelands. 

Drylands as social-ecological systems

In recent years, scholars and practitioners 
have been examining linked social and 
 ecological systems to address today’s most 

pressing environmental challenges. 
Research within the emerging programmes 
of ‘sustainability science’, ‘land change 
 science’, ‘coupled human–natural systems 
science’ and ‘ecosystem stewardship’ (Clark 
and Dickson, 2003; Liu et al., 2007; Turner 
et al., 2007; Chapin et al., 2010) is often 
focused on dryland systems. Some of the 
guiding principles behind these new 
approaches are illustrated by the dryland 
development paradigm (Reynolds et al., 
2007): (i) drylands are coupled human– 
natural systems; they are dynamic and result 
from complex interactions between bio-
physical and human subsystems; (ii) critical 
dynamics are determined by socio- ecological 
variables that change slowly or ‘slow vari-
ables’ (e.g. water holding and cation 
exchange capacity of soils) and solutions 
need to focus on these variables; (iii) if slow 
variables cross thresholds, the system can 
move into a new state or condition; (iv) the 
involvement of multiple stakeholders, with 
different objectives and perspectives, is crit-
ical and illustrates the multi-scaled and 
interacting nature of these systems; and 
(v) healthy coupled systems use environ-
mental knowledge integrating local man-
agement and policy experience with 
science-based knowledge, all of which must 
be mediated through an effective institu-
tional framework. The drylands develop-
ment paradigm shares many ideas with those 
of resilience theory. The framework we 
describe at the end of this chapter is strongly 
infl uenced by the non-equilibrium, state and 
transition thresholds, resilience, and linked 
social-ecological systems thinking.

Changes in Pastoral Ecosystems

A suite of climatic, biological, socio- 
economic and political drivers are changing 
the fundamental nature of pastoral systems. 
Climate change, intensifi cation of pastoral 
production, privatization, sedentarization, 
land fragmentation, livelihood diversifi ca-
tion, resettlement, economic change and 
degradation are exerting tremendous 
 pressures on pastoral ecosystems and 
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 peoples worldwide. There is some discus-
sion as to whether these changes refl ect the 
highly adaptive and resilient nature of pas-
toral social-ecological systems, or whether 
they are moving these systems towards 
undesirable thresholds (Galvin, 2009). 
These drivers and their resulting impacts are 
both external and internal stressors in our 
conceptual framework, which suggests that 
community-based rangeland management 
can foster resilience in the face of some of 
these uncertain and changing  conditions. 

Climate change 

Climate change is affecting pastoral social-
ecological systems globally. Over the past 
century, global mean temperatures have 
increased by 0.74°C and mountain glaciers 
and snow cover have declined globally. 
Changes in precipitation have also occurred, 
with overall increases in wetter regions and 
overall decreases in arid regions, including 
drylands (IPCC, 2007). North Asian range-
lands, including the rangelands of China, 
Mongolia and the Tibetan Plateau, have also 
experienced climate change and are pre-
dicted to experience greater changes than 
the global average. The Intergovernmental 
Panel on Climate Change (IPCC) provides 
regional climate change predictions for the 
years 2080–2099 relative to 1980–1999 and 
divides the Asian continent into fi ve differ-
ent regions (Christensen et al., 2007). Chi-
nese and Mongolian rangelands are covered 
in the East Asia, North Asia and Tibetan 
Plateau regions of the IPCC regional analy-
sis (Christensen et al., 2007). Mean annual 
warming for East Asia, the Tibetan Plateau 
and North Asia is predicted to be 3.3°C, 
3.8°C and 4.3°C, respectively. In North Asia, 
winter warming is predicted to surpass 
warming in other months (6.0°C in Decem-
ber, January, February); monthly warming 
is predicted to be more uniform for East 
Asia and the Tibetan Plateau. Small 
increases in precipitation are predicted 
(15% in North Asia, 9–10% in East Asia 
and the Tibetan Plateau) with greater 
increases in winter than other seasons. 

The net effect of the temperature and pre-
cipitation changes will probably be a 
decrease in soil moisture availability during 
the summer growing season in these regions. 

Climate change is not only leading to 
warmer temperatures, but is also predicted 
to increase the frequency and intensity of 
extreme weather events. In Mongolia and 
on the Tibetan Plateau, extreme weather 
events consist of snowstorms (referred to as 
dzud in Mongolia) that cover the vegetation 
and prevent animals from accessing their 
primary food source. During the winter 
months, livestock tend to survive on intact 
but senesced vegetation on the rangelands. 
Therefore, large snowstorms that cover the 
vegetation for extended periods of time can 
cause high livestock mortality rates. Snow-
storms are not a new phenomenon in this 
region of the world, but their frequency and 
intensity may be increasing. Folland and 
Karl (2001) conclude it is likely there has 
been a widespread increase in heavy and 
extreme precipitation events in the mid- 
and high latitudes of the northern hemi-
sphere. Regionally, there is evidence for 
increasing spring snow accumulation over 
the past few decades on the Tibetan Plateau 
(Niu et al., 2004; Zhang et al., 2004). The 
observed changes in extremes are qualita-
tively consistent with changes in model 
simulations of future climate (Cubasch and 
Meehl, 2001). 

Changes in CO2 and climate will affect 
rangeland quantity and quality through 
changes in production, species composition 
and plant tissue chemistry. Enhanced CO2, 
in combination with up to 2°C warming, is 
predicted to have positive effects on produc-
tion in humid temperate rangelands and 
negative effects in arid and semi-arid range-
lands (Easterling et al., 2007). Climate change 
may decrease rangeland quality through 
CO2-induced decreases in plant protein con-
tent or through climate-induced increases in 
shrub production, but enhance rangeland 
quality through CO2 induced increases in N 
fi xers or C3 relative to C4 plants (Easterling 
et al., 2007). Warmer and drier conditions 
increase animal thermal stress with resultant 
declines in meat output, dairy production 
and measures of  animal success, such as 
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conception rates (Easterling et al., 2007). 
Rangelands and livestock are likely to be sus-
ceptible to extreme weather events, such as 
fl oods and droughts.

North Asian rangelands are predicted 
to experience increased exposure to climate 
stressors and have also demonstrated high 
sensitivity to climate changes, with both 
factors increasing the vulnerability of these 
systems to climate change. In Mongolia, 
fi eld and satellite observations of vegetation 
change that control for grazing suggest that 
Mongolian rangelands may be negatively 
impacted by climate change, with the forest 
steppe and steppe regions of the country 
particularly sensitive to warming and dry-
ing (Angerer et al., 2008). Warming experi-
ments on the Tibetan Plateau decreased 
rangeland health through reductions in veg-
etative productivity, forage availability, 
species diversity and the delivery of key 
ecosystem services (Klein et al., 2004, 2007, 
2008). Warming reduced forage quality 
through plant tissue chemistry changes and 
through the replacement of more digestible 
graminoids with less digestible shrubs 
(Klein et al., 2007). 

The vulnerability of North Asian social-
ecological pastoral systems to climate 
change will be mediated by the other ongo-
ing changes to this social-ecological system. 
For example, Klein et al. (2004, 2007, 2008) 
found that moderate amounts of grazing 
could partially mediate the negative effects 
of warming. Current rangeland policies, 
which are removing grazing altogether from 
some regions of the Plateau, may therefore 
increase the sensitivity and overall vulnera-
bility to climate change (Klein et al., 2011). 
There is also evidence that political eco-
nomic transformations and other pressures 
across North Asian rangelands have altered 
herding and pasture management strategies 
that developed as means to survive in a vari-
able and unpredictable environment; this 
may result in reduced resilience of pastoral 
systems to stresses and shocks. For example, 
on the Tibetan Plateau, because temporary 
migration is one of the only options avail-
able for coping with severe snowstorms in 
the short term, the current trend toward 
hardened property boundaries and fencing 

could exacerbate future vulnerability to 
severe storms (Klein et al., 2011). Finally, 
while we discuss system vulnerability in 
broad terms, the reality is that individuals 
and households will probably be differen-
tially affected by climate change, due to dif-
ferent entitlements (e.g. rights to land) and 
social/biophysical endowments (e.g. the 
quality of the land to which they have 
rights). These differential vulnerabilities 
may be further exacerbated by other trends, 
such as increased socio-economic dispari-
ties among herders. 

Intensifi cation

Intensifi cation of pastoral production sys-
tems is a global phenomenon whose goal is 
to ‘modernize’ traditional livestock opera-
tions, which have been perceived by 
 outsiders as economically irrational and 
ineffi cient. Intensifi cation refers to an 
increase in the unit of livestock production 
(meat, wool, dairy) relative to a given 
amount of inputs (labour, land area, water, 
feed, medicines). The intensifi cation pro-
cess typically involves increasing livestock 
off-take rates and acquiring additional 
inputs (e.g. improved livestock breeds, vet-
erinary medicines) to both bolster outputs 
and to increase the effi ciency of production 
(BurnSilver, 2008). Access to credit is gen-
erally required to purchase the inputs. 
Intensifi cation also involves activities such 
as water development projects and market 
development. Formalizing rights and priva-
tizing land are often part of the intensifi ca-
tion process, as it is thought that ownership 
will enhance investments and lead to 
greater outputs. This is often also accompa-
nied by sedentarization as described below. 
The motivation for intensifi cation is eco-
nomic, but it is also intended to address 
degradation and is inspired by political and 
other reasons. It is not always planned, and 
does not necessarily lead to positive out-
comes. While the pressure from policy mak-
ers is toward intensifi cation, economic 
factors, such as limited access to credit, can 
hinder this process. Moreover, climatic and 
ecological factors, which favour mobility, 
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are also in confl ict with this top down 
approach (BurnSilver, 2008). 

Privatization

As discussed in the above paragraph, the 
trend towards intensifi cation of pastoral 
production systems typically includes 
 top-down policies converting previously 
 community-managed rangelands into pri-
vate property ownership with the percep-
tion that individuals will invest and steward 
land better than groups. These development 
policies often focus on converting land and/
or livestock and sometimes water to private 
ownership. For example, in the 40% of Chi-
na’s land that is rangeland, current policy 
favours individualization of land tenure, so 
that households have long-term rights to 
use pasture. In some instances and regions 
of the world, pastoralists are initiating this 
process themselves to gain control over 
their land to prevent other interests, such as 
agriculture and land conservation organiza-
tions, from obtaining title to the land 
( Galvin, 2009). In northern Kenya, land 
privatization had no impact on household 
wealth (Lesorogol, 2008). However, as we 
discussed in previous sections, communal 
tenure arrangements are part of a suite of 
pastoral coping strategies to deal with envi-
ronmental risk (Banks, 2003) and thus 
reduce vulnerability. These land tenure 
changes across Chinese and Mongolian 
rangelands may therefore limit options for 
pastoral systems and make them more vul-
nerable to ongoing and future change. 

Sedentarization

In pastoral systems globally, there is a dra-
matic transformation in land use toward 
reduced mobility and sedentarization. The 
process of sedentarization is inextricably 
linked to the privatization and overall 
intensifi cation process. Factors contributing 
to this trend include the conversion of 
rangelands to other uses, such as agriculture 
or parks and protected areas; establishment 

and enforcement of political and admini-
strative boundaries; disruption of local 
institutional control and rangeland prac-
tices; increased labour costs associated with 
movement; and the development of sta-
tionary goods and services such as schools 
and medical facilities (Fernández-Giménez 
and Le Febre, 2006; Galvin, 2009). Local and 
national governments encourage pastoral-
ists to settle because they can control less 
mobile pastoral populations, tax them and 
provide social services to them. Moreover, 
decreased mobility can result from pastoral 
institution adaptations whereby pastoralists 
are trying to regain local control over their 
resources by making permanent claims to 
grazing lands through permanent structures 
or establishing year-long residence on graz-
ing lands by all or part of the household. 
Both privatization and sedentarization have 
been shown to increase rangeland degrada-
tion (Williams, 1996) and may decrease pas-
toral identity and control over or access to 
critical resources. Vulnerability to livestock 
losses under drought or storms increases 
with sedentarization (McPeak and Little, 
2005; Galvin, 2009; Klein et al., 2011). 
Moreover, the loss of movement must be 
compensated by economic inputs or liveli-
hood diversifi cation (Galvin, 2009). 

Fragmentation

Changes in land tenure, agricultural expan-
sion, sedentarization and institutions have 
led to rangeland fragmentation, the dissec-
tion of previously intact, extensive grazing 
lands into spatially isolated parts (Hobbs 
et al., 2008; Galvin, 2009). This phenome-
non was common in US and Australian 
rangelands in the last century, and in Africa 
and Asia in this century (Galvin, 2008). As 
land tenure changes and use of rangelands 
intensifi es, herders often settle and convert 
rangelands into other uses or fragment 
them, often with fences (Reid et al., 2008). 
Globally, 35–50% of semi-arid and sub-
humid rangelands and 10% of arid range-
lands are now used for urban areas, cropland 
or conservation areas (MEA, 2005). Frag-
mented  rangelands can support fewer 
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 livestock per hectare because herders and 
their livestock can no longer move freely 
and thus do not have easy access to differ-
ent types of vegetation that are important 
for grazing in different seasons and during 
drought (Boone, 2007; Hobbs et al., 2008). 
While it appears that herders in the driest 
lands are largely immune to the impacts of 
this conversion, this is often an illusion: 
incoming farmers plough the small pockets 
of wetlands, river edges or bottomlands that 
are critical to livestock during drought 
(Campbell et al., 2000). Fragmentation not 
only affects livestock and rangeland resources, 
but it also affects pastoral social networks and 
the use of reciprocal rights and obligations 
(Galvin, 2009), factors that are important in 
fostering resilience under change. 

Livelihood diversifi cation

Diversifi cation beyond livestock rearing is 
also occurring in many regions of the world. 
For example, in Tanzania and Kenya, Maasai 
pastoralists also engage in agricultural activi-
ties (Galvin, 2009; Homewood et al., 2009). 
As Mongolia increasingly exploits its min-
eral wealth, herders are diversifying in a 
variety of ways, including engaging in unreg-
ulated ‘artisanal’ mining for precious metals, 
going to work in commercial mines, and pro-
viding services to emerging mining towns 
and camps of artisanal miners. Factors 
encouraging herders to diversify out of the 
pastoral sector include population growth, 
loss of land, drought, livestock raiding, lack 
of services, agriculture, wage labour and 
other economic opportunities (Galvin, 2009). 
While some would argue that movement 
away from the pastoral sector demonstrates 
crossing a threshold in terms of being a pas-
toralist, others contend that diversifying 
income sources is an adaptive feature of a 
resilient pastoral system (McCabe, 2003a, b).

Resettlement

Environmental resettlement of pastoral 
populations includes both conservation 
resettlement and ecological migration. The 

former involves moving people out of newly 
established protected areas, while the latter 
refers to resettlement to restore fragile or 
environmentally damaged areas (Rogers 
and Wang, 2006). In China, where the stated 
goals of environmental resettlement are to 
both reduce environmental degradation and 
also to achieve poverty alleviation, environ-
mental resettlement is becoming wide-
spread in pastoral regions such as Inner 
Mongolia, Tibet, Qinghai and Gansu Prov-
inces (Yeh, 2005, 2009; Rogers and Wang, 
2006). For example, in Gansu Province (see 
Cao et al., Chapter 8, this volume), 20,000 
herders were relocated in response to severe 
soil erosion. On the Tibetan Plateau, tuimu 
huancao or ‘converting pastures to grass-
lands’ policy calls for fencing off areas of 
purportedly degraded rangelands, some for 
a few months at a time, and others for sev-
eral to 10 years, or even permanently, 
depending on location. There are various 
ways in which this policy is playing out 
across the region. In its most dramatic form, 
found in the 150,000 km2 Sanjiangyuan 
nature reserve in Qinghai Province, it is 
being implemented in conjunction with 
ecological migration and plans for the 
 resettlement of 100,000 nomads to towns 
( Foggin, 2008). While participants in this 
programme receive varying amounts of 
fi nancial compensation and grain subsidies, 
Yeh (2009) found that participants cite 
social and economic problems associated 
with the programme. Rogers and Wang 
(2006) found that resettlers in Inner Mon-
golia suffered from economic deprivation, 
unfavourable construction, uncertain futures, 
and spatial ambiguity and uncertainty. 
However, the community was highly adapt-
able and able to maintain social cohesion, 
networks and behaviour, despite the large-
scale dislocation. 

Economic changes

In many parts of the world, pastoral families 
have growing aspirations that require cash 
to purchase commodities, pay for health 
care for livestock and people and to send 
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children to school. These growing cash 
needs can increase the perception of pov-
erty among pastoralists. Many families in 
pastoral societies around the globe hold 
fewer livestock today than they did in the 
past (Reid et al., 2008). In parts of Africa 
and Asia, human populations are growing 
but livestock populations remain stagnant 
(Neupert, 1999; Fratkin and Roth, 2005). In 
parts of Central Asia, recent changes from 
collectivized to market economies led live-
stock populations to fall (Behnke, 2003). 
Galvin (2009) cites a widening gap between 
‘rich and poor’ where income stratifi cation 
is increasing in some pastoral regions of 
Africa. In Mongolia, poverty rose and the 
gap between rich and poor widened follow-
ing the adoption of a market economy 
(Nixon and Walters, 2006). Globalization of 
markets means that pastoral families, even 
in remote areas, are more connected to 
 markets far away, and when changes in 
 distant markets affect local prices for live-
stock products or commodities, these long- 
distance connections can make families 
more vulnerable. However, when talking 
about pastoral populations, we should be 
cautious in talking about traditional mea-
sures of poverty.

Land degradation

Land degradation in dryland systems, also 
referred to as desertifi cation, is character-
ized by a reduction in the biophysical 
potential of a system and translates into the 
reduction in the ability of the land to sup-
port human populations, livestock and wild 
herbivores (Reynolds and Smith, 2002). In 
1992, the United Nations adopted the 
 Convention to Combat Desertifi cation (CCD) 
in order to highlight the severity and extent 
of dryland degradation and to initiate a 
coordinated effort to address this global 
phenomenon. The UNCCD defi nes desertifi -
cation as ‘land degradation in arid, semi-
arid and dry sub-humid areas resulting from 
various factors, including climatic varia-
tions and human activities’. Some of the 
biological indicators of degradation include 

reductions in plant productivity, cover and 
diversity; reduced soil fertility and soil 
organic matter content; increases in soil 
salinization and enhanced erosion. Severe 
land degradation may directly affect 250 
million people in the developing world 
(Reynolds et al., 2007). The UNCCD asserts 
that desertifi cation potentially affects one-
fi fth of the world’s human population. 

There is much debate about the extent 
and causes of degradation as well as its 
potential solutions. Some reports assert that 
up to 70% of all drylands are desertifi ed, 
while others suggest this number is closer to 
17% (Reynolds and Smith, 2002). There is 
discussion as to whether the drivers of 
 degradation are ‘natural’ (e.g. climatic) or 
‘anthro pogenic’ (e.g. overgrazing) and whether 
there is a single cause or too many factors to 
identify the underlying drivers (Geist and 
Lambin, 2004). There is also disagreement 
as to whether degradation is reversible and 
whether the solution is technological and 
scientifi c or socio-economic and institu-
tional (Reynolds and Smith, 2002). Geist 
and Lambin (2004) conducted a meta-analy-
sis of 132 sub-national case studies on the 
proximate and underlying causes of dry-
land degradation. They found that the 
underlying drivers were generally climatic, 
economic, institutions, national policies, 
population growth and remote infl uences. 
The proximate drivers included cropland 
expansion, overgrazing and infrastructure 
extension. While there were usually multi-
ple factors involved, there were a limited 
number of common pathways of degrada-
tion across the 132 cases. In an effort to 
explain why drylands may be particularly 
vulnerable to degradation, Reynolds et al. 
(2007) discuss the ‘drylands syndrome’ con-
cept. This syndrome describes unique fea-
tures of drylands, including high variability 
in climatic conditions, low soil fertility, 
sparse populations, remoteness from mar-
kets, and populations that are physically 
distant from decision makers and whose 
interests are generally marginalized and of 
low priority to decision makers. 

Rangeland degradation is an ongoing 
issue in Northern Asia, although the extent, 
causes and solutions remain a source of 
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inquiry and debate. Deng (2005) reports (in 
Meyer, 2006) that severe degradation threat-
ens one-third of all Chinese grasslands. Chi-
nese scientists and government offi cials 
assert that 90% of the rangelands on the 
Tibetan Plateau are experiencing some 
degree of degradation, a phenomenon that 
is increasing at a rate of 200 km/year (State 
Council, 2002); however, substantial evi-
dence supporting this assertion is lacking 
(Harris, 2010). Over 70% of steppe vegeta-
tion in the Xilin River Basin in Inner Mon-
golia was degraded, a number that had 
increased over a 14-year timeframe (Tong 
et al., 2004). In Inner Mongolia, agriculture 
has greatly infringed on rangelands accom-
panied by an infl ux of Han Chinese farmers. 
Mongolians now comprise only 11% of the 
population of Inner Mongolia. As a conse-
quence of this expanding agriculture, graz-
ing occurs on increasingly marginalized 
land, with large implications for degrada-
tion. While overgrazing is often cited as the 
primary driver of degradation and this is 
motivating rangeland policy, research sug-
gests that other factors, such as climate 
change (Klein et al., 2004, 2007, 2008) and 
institutional and policy changes (Williams, 
1996; Sneath, 2003; Li et al., 2007) may be 
the underlying factors driving the observed 
degradation in regions of North Asian 
rangelands. Regardless of the drivers, an 
increasingly degraded system may be less 
resilient to the suite of stressors we have 
described in this section as well as to other 
unexpected system disturbances and 
shocks. 

Vulnerability and Resilience

The fi elds of vulnerability and resilience 
science provide a conceptual understand-
ing of a social-ecological system’s suscepti-
bility to damage and ability to maintain 
structure and function in the face of exter-
nal shocks, disturbances and perturba-
tions. Vulnerability and resilience are 
terms that are often considered to be 
inversely related and are two important 
and dynamic outcomes in our conceptual 

framework of North Asian rangelands. 
Below, we discuss the prevailing vulnera-
bility and resilience frameworks that are 
most in use today. 

According to Turner et al. (2003) vul-
nerability is the degree to which a system or 
subsystem is likely to experience harm due 
to exposure to a perturbation or stress. This 
defi nition of vulnerability requires identify-
ing a threshold above or below which the 
system is said to be ‘harmed or damaged’ 
(Luers, 2005). Stresses or perturbations may 
arise from human driving forces, natural 
events, or combinations of the two. Turner 
et al. (2003) describe three components of 
vulnerability: exposure, sensitivity and 
resilience. Exposure refers to the contact 
between a system and a stress or perturba-
tion. It is a function of both the characteris-
tics of the stress or perturbation (e.g. 
frequency, magnitude and duration) and the 
components with which it comes into con-
tact (e.g. individuals, households, fl ora/
fauna). The second aspect of vulnerability is 
sensitivity, which refers to the degree to 
which an exposed system (or part of a sys-
tem) is affected by exposure to any set of 
stresses or perturbations. These exposed 
units include individuals, groups, eco-
nomic sectors, places, and parts of ecosys-
tems. Sensitivity depends on the human 
and environmental condition, such as enti-
tlements, institutions, soil, water, climate, 
and ecosystem structure and function. 
Resilience, the fi nal component of Turner’s 
concept of vulnerability, is the ability of the 
exposed system to resist or recover from 
damage associated with the stress or pertur-
bation. Here, resilience is a function of the 
impact of the stress on the system as modi-
fi ed by coping, adjustment and adaptation 
responses. Thus, the level of vulnerability 
of a particular population depends on the 
magnitude of the stress or shock they are 
exposed to, how sensitive they are to that 
stress or shock and how well they can cope/
adapt in response (Turner et al., 2003). 

Based on the work of Holling and others 
(Holling and Meffe, 1996; Gunderson and 
Holling, 2002), Walker and Salt (2006) 
advance a slightly different and broader 
 defi nition of resilience, as the amount of 
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change a system can absorb without altering 
its essential structure and function (Walker 
and Salt, 2006). In this view, resilience is not 
an inherently good or bad property. Undesir-
able system states such as totalitarian gov-
ernments or highly degraded ecosystems are 
sometimes very resilient. A central tenet of 
resilience thinking is that change is constant 
and pervasive, and that learning to live with 
change is a more successful strategy than try-
ing to control or limit it. Understanding resil-
ience in the context of natural resource 
management requires that we consider eco-
systems and the human societies that are 
part of and depend upon these systems as 
linked or coupled social-ecological systems. 

A system is comprised of both its parts 
and the interactions among those parts. The 
parts are the system’s structure and the 
interactions among those parts are its func-
tions or processes. According to resilience 
theory, a system is comprised of interacting 
social and ecological components, as is 
illustrated by our conceptual framework. 
For example, a social-ecological system is 
composed of abiotic components such as 
soil, water, rocks and air, as well as biotic 
components such as plants, animals and 
people. The arrangement of these compo-
nents in space and time is the structure of 
the ecosystem. The interactions among the 
parts include ecosystem functions such as 
nutrient and water cycling, which provide 
critical ecological services to humans, and 
human decisions about resource use, which 
affect the biological system components. 
Natural disturbances such as fi re, grazing 
and droughts are important to the function 
of many ecosystems, and are part of the 
 natural variability of these systems. Attemp-
ting to limit these natural disturbances 
through management may sometimes be 
successful in the short term, but may 
have long-term unintended and undesirable 
 conse quences (Holling and Meffe, 1996). 
Learning to live with change also entails 
anticipating and responding to other kinds 
of shocks such as economic changes and 
political transitions.

The concept of feedback loops is impor-
tant to understanding system dynamics 
and resilience. A feedback loop is a set of 

 interactions within a system that enables 
the system to self-regulate its behaviour 
(negative or stabilizing feedbacks) or that is 
self- reinforcing (positive or amplifying 
feedbacks) and may ultimately push a 
 system into an alternative state. In equilib-
rium rangeland systems, herbivores and 
plants regulate each other’s biomass in a 
self- correcting negative feedback cycle. 
Increased plant biomass leads to growing 
populations of grazing animals, which con-
sume the biomass, eventually leading to 
food shortages, and decline in the popula-
tion of animals that releases the plant popu-
lations and allows plant biomass to again 
accumulate. An example of a positive feed-
back is the relationship between melting 
snow in alpine zones triggered by climate 
change. Warming leads to increased melt-
ing, which lowers refl ectivity of the earth’s 
surface (albedo) thereby increasing heat 
absorption, which in turn accelerates warm-
ing. Managing for a sustainable and resilient 
system often involves reinforcing the nega-
tive or stabilizing feedbacks within that sys-
tem (Chapin et al., 2010). 

A complex adaptive system is a system 
with many parts and interactions that is 
capable of learning from and adapting to 
change (Lynam and Smith, 2004). Because 
of their complexity, complex adaptive sys-
tems behave in unpredictable ways and are 
subject to uncertainty and surprise. Sources 
of uncertainty and surprise include natural 
physical and biological phenomena as well 
as attributes of human society and behav-
iour (Meffe et al., 2002). The behaviour of 
complex systems often results in unantici-
pated effects of events and interactions, 
such as those that can result from removal 
of a key species (such as a predator) in an 
ecosystem. Synergistic effects occur when 
multiple events happen together and their 
effects are multiplicative rather than addi-
tive, such as the coincidence of drought and 
disease. Cumulative effects happen when 
small events that may have little effect indi-
vidually, combine over space or time to cre-
ate large effects. For example, the loss of 
vegetation cover on a small patch of ground 
may be insignifi cant by itself, but when 
many small patches grow larger and more 
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connected over time, bare areas eventually 
exceed areas covered with plants, and soil 
is lost to erosion, potentially leading to 
desertifi cation. 

A key idea in resilience thinking is that 
a given system may exist in one or more 
alternative stable states. The shift from 
grasslands to shrublands in the southwest-
ern USA over the past century is an exam-
ple of a switch from one stable state to 
another. The feedbacks that maintained the 
grassland state were altered, probably due 
to a combination of prolonged severe 
drought and excessive livestock grazing, 
resulting in an increase in shrub cover and 
loss of most or all perennial grass species 
(Schlesinger et al., 1990). This change in 
ecosystem structure also led to a change in 
the function of the system with altered 
nutrient distributions and erosion dynam-
ics. Alternative states are separated by 
thresholds, defi ned as the point in space 
and time where the feedbacks that main-
tained a system in one state are changed 
such that the system enters a different state 
that is maintained by a different set of feed-
backs. Another way to think about thresh-
olds is as a set of conditions that changes a 
system’s structure and function so much 
that it loses resilience and enters an alterna-
tive state. Once a system crosses a thresh-
old, this change is diffi cult or impossible to 
reverse without signifi cant inputs of energy 
and time.

If change is a constant feature of system 
behaviour, what enables a system to evolve 
and adapt, yet to remain recognizable as the 
same system, with the same essential parts 
and processes? In other words, what charac-
teristics make a system resilient? How do 
we know when a system has changed 
 irreversibly (crossed a threshold), or more 
important, when it is on the verge of an 
 irreversible change? Resilience thinking 
moves us away from a mindset of control-
ling complex coupled human–natural sys-
tems towards an attitude of understanding, 
embracing and adapting to change as an 
integral aspect of system behaviuor. 
Gunderson and Holling (2002) proposed 
that ecosystems and by extension, social-
ecological systems, undergo an  ongoing 

adaptive cycle of change, called the 
‘ adaptive cycle’, whereby a system grows, 
conserves, collapses and reorganizes time 
and again. The ability to reorganize, adapt 
and learn as a system moves through this 
cycle repeatedly over time is the key to 
resilience. 

To illustrate with an example from 
North Asia, pastoral systems in Mongolia 
have undergone several dramatic political 
economic and environmental shocks over 
the past century, yet despite these signifi -
cant changes, basic features of this social-
ecological system have remained constant 
over time – the system has thus far remained 
resilient. Over the past 100 years the pasto-
ral political economy has transitioned from 
a quasi-feudal system to a collective system 
under a socialist command economy, to a 
newly emerging democracy and free market 
economy. Although each of these political 
and economic shifts brought signifi cant 
changes to the economic structure of pasto-
ral production, the basic characteristics of 
this social-ecological system remained the 
same – an extensive, mobile livestock pro-
duction system relying on multiple species 
and habitats to support herding households. 
Over the same period, livestock populations 
have undergone repeated cycles of growth 
and decline. In this largely non-equilibrium 
rangeland system, sudden declines in the 
livestock population are usually caused by 
winter snow disasters, which are a naturally 
occurring density-independent limitation 
on livestock populations. The most recent 
such disasters occurred in 1999–2003 and 
2010. In 1999, the livestock population in 
Mongolia had reached some 33 million 
head (conservation phase of the adaptive 
cycle), and the rangelands in some areas 
were at risk of severe degradation. Follow-
ing several years of drought and two very 
harsh winters with severe storms, about a 
third of the 1999 livestock population had 
perished, and many families were left with 
no livestock at all (release phase of the 
adaptive cycle). The loss of livestock, while 
devastating in its human consequences, 
provided the opportunity for rangelands 
that retained their productive potential to 
recover their productivity, and by 2008, the 
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national herd size had rebounded and 
reached 40 million animals (growth phase 
of the adaptive cycle). Another very cold 
winter in 2009/10 led to a loss of about 20% 
of the national herd. 

Resilience thinking requires attention to 
the dynamics of cross-scale interactions – 
that is, the ways that processes and struc-
tures at one spatial or temporal scale affect 
those at scales above and below that focal 
scale (Peters et al., 2004). Often we cannot 
understand the consequences of specifi c 
events or changes by focusing at a single 
scale. Processes that occur as broad spatial 
and long temporal scales often dominate 
those that occur at fi ner and faster scales. 
For example, broad patterns in geomorphol-
ogy and climate determine the distribution 
of plant and animal species at more local 
spatial scales and shorter time periods. 
However, sometimes fi ne-scale dynamics 
may cascade upwards to alter broad-scale 
patterns. The conversion of grasslands to 
shrublands and subsequent desertifi cation 
provides one example of this type of upward 
cascade, whereby patch-scale dynamics 
may eventually spread over broad areas, 
and create feedbacks to atmospheric condi-
tions through the increased albedo associ-
ated with large areas of bare ground (Peters 
et al., 2004). 

In the context of Mongolian pastoral 
social-ecological systems, national-level 
political and economic changes in the 
early 1990s resulted in local-scale changes 
in herder communities across the country, 
however different communities responded 
and adapted differently to these changes. 
Similarly, national-level law relating to the 
management of pastures has been inter-
preted and implemented in different ways 
in different communities. These are exam-
ples of the effects of broad-scale changes 
on fi ne-scale dynamics. We have also 
observed examples of fi ne-scale processes 
infl uencing broad-scale events. One exam-
ple of this in Mongolia may be the infl u-
ence of many local-scale experiments in 
community-based rangeland management 
affecting the direction of national-level 
policies for pastureland tenure (Fernández-
Giménez et al., 2008). 

The understanding of social-ecological 
systems as complex adaptive systems leads 
to the insight that progress towards solving 
or managing natural resource challenges 
requires an inherently interdisciplinary 
approach. Further, the sustainability and 
resilience of these complex coupled sys-
tems depends upon their ability to adapt 
and to maintain the self-regulating feed-
backs within the system. Maintaining these 
feedbacks, in turn, requires attention to the 
‘slow variables’ that underlie key pro-
cesses. In social-ecological systems, the 
human ability to learn and act on the basis 
of new information can play a key role in 
adaptation and self-regulation within the 
system. This is one reason why various 
forms of ecological knowledge – local, tra-
ditional and scientifi c – as well as environ-
mental monitoring are critical to the 
resilience of these systems. Social institu-
tions (rules, norms, policies and laws) that 
are adaptive, fl exible, locally responsive, 
multi-scale and diverse also promote resil-
ience (Folke et al., 2005). Successful adap-
tive governance institutions help maintain 
the resilience of desirable systems in the 
face of change, but also recognize the 
opportunity and need to transform systems 
in the face of crisis – to create new, more 
desirable systems. Work by Berkes et al. 
(2003) and Walker and Salt (2006) both 
highlight the importance for resilience of 
social and ecological diversity, variability 
and innovation; ecological knowledge and 
the ability to observe and respond to key 
slow variables that produce changes in eco-
systems and the services they provide; and 
strong social relationships and institutions 
that foster learning and adaptation.

Resilience and Adaptation 
in Pastoral Systems

Adaptation is the set of actions, attitudes, 
activities and decisions that maintain the 
capacity to deal with current or future 
change or shocks to a social-ecological sys-
tem (Nelson et al., 2007; Agrawal, 2008). 
Agrawal (2008) argues that livelihood 
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 adaptation to climate change among the 
rural poor requires strong local institutions 
as well as improved cross-scale interactions 
among institutions operating at different 
levels, and identifi es fi ve key strategies for 
adaptation employed by the rural poor: 
mobility, storage, diversifi cation, resource 
pooling and exchange. Agrawal asserts that 
‘adaptation to climate change is inevitably 
local,’ (p. 3), that institutions shape adapta-
tion in critical ways, and that ‘the gap in 
current knowledge about the role of institu-
tions in adapting to climate change is 
remarkably large’ (p. 1). 

We have discussed in previous sections 
the strategies pastoralists have developed 
over centuries and millennia that have 
enabled them to deal with the inherent vari-
ability in their biophysical and socio- 
economic environments. Many traditional 
pastoral systems thus already have incorpo-
rated many of the principles of resilience, 
and this in turn has enhanced their ongoing 
ability to adapt to and cope with an envi-
ronment of constant change. However, the 
magnitude of changes and stresses that now 
face many pastoral societies is perhaps 
greater than ever before, calling into ques-
tion the continued resilience and adaptive 
capacity of such systems. Resilience think-
ing is an emerging fi eld of study and prac-
tice. In this book we explore what resilience 
means in pastoral social-ecological systems, 
how resilience of positive states can be 
strengthened, and how community-based 
rangeland management infl uences resil-
ience of these systems.

Changing Meaning and Role of 
‘ Community’ in Rangeland Management

The term ‘community’ has multiple and 
sometimes confl icting meanings when 
applied to human populations. Community 
is often defi ned by geography (a group of co-
located individuals circumscribed by geo-
graphic boundaries); common interests 
(regardless of residence); or shared values 
and norms related to livelihoods, culture or 
occupation. Community may be defi ned in 

opposition to the state (‘community-based’ 
in contrast to ‘state-run’) or individual 
actors (as in collective versus individual 
action). Wilkinson (1991), a rural socio-
logist, defi nes community as a ‘fi eld of 
action’ and community development as col-
lective efforts by community members to 
have a positive impact on this social fi eld. 
Agrawal and Gibson (2001) caution against 
over- simplication of community, especially 
in relation to the growing interest in 
 community-based natural resource manage-
ment, and advance a defi nition of commu-
nity as a network of actors and institutions. 
Agrawal and Gibson (2001) question con-
ventional defi nitions of ‘community’ as a 
territorially-defi ned social group bound by 
common values and norms. Such conven-
tional notions of community often obscure 
profound differences within communities 
in resource access and use, voice, and power 
along gender, age, ethnic, religious, class, or 
caste lines (Agrawal and Gibson, 2001). 
They also fail to account for the temporally 
dynamic composition of many pastoral 
social groupings, where membership may 
shift annually, seasonally, or more often 
(Scoones, 1994; Niamir-Fuller, 1999; 
Fernández-Giménez, 2002). In this book, we 
do not attempt to impose our own defi nition 
of community, but rather to explore the 
diversity of meanings and manifestations of 
community that emerge from the experi-
ences of the seven cases included here. 

In addition to debating the meaning of 
community, since the mid-20th century, 
scholars have argued about the continued 
relevance of community in an increasingly 
urban, industrial and globalizing world. 
Putnam (2000) chronicled the decline of 
social capital in the USA, and many studies 
from the USA and elsewhere have docu-
mented changing demographic, economic 
and social structure of rural communities 
(Marin-Yaseli and Martinez, 2003; Lee and 
Field, 2005). Pronouncements about the 
demise of ‘community’ may be premature, 
given recent emergence of virtual communi-
ties that inhabit cyberspace, as well as 
the growing popularity of decentralized, 
‘ community-based’ institutions for natural 
resource governance. Indeed, place-based 
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social networks and social relationships of 
trust and reciprocity embedded in them 
(also known as social capital) are increas-
ingly recognized as critical to sustainable 
management for resilient social-ecological 
systems (Pretty and Ward, 2001; Plummer 
and FitzGibbon, 2006). Through the stories 
of seven grassland communities in different 
regions of China and Mongolia, this book 
narrates the trajectory of seven communi-
ties in transition, the emergent theme of 
which is the mutually reinforcing relation-
ship between the well-being of communi-
ties of resource users and the health of the 
rangelands on which they depend. 

Community-based natural resource 
management (CBNRM) has been defi ned as 
‘a process by which landholders gain access 
and use rights to, or ownership of, natural 
resources; collaboratively and transparently 
plan and participate in the management of 
resource use; and achieve fi nancial and 
other benefi ts from stewardship’ (Child and 
Lyman, 2005). Co-management refers to a 
management regime where decision- making 
authority is shared between local people 
and local, regional or national government 
(Pinkerton, 1989). 

Benefi ts attributed to these related 
approaches include: (i) increased imple-
mentation of and compliance with manage-
ment decisions (Ostrom, 1990; Western and 
Wright, 1994); (ii) application of diverse 
knowledge sources to management, includ-
ing both local ecological knowledge and 
 science (Berkes et al., 2003); (iii) improved 
on-the-ground resource management; (iv) 
increased monitoring and adaptive manage-
ment; (v) decreased confl ict over resources; 
(vi) increased trust and strengthened 
 relationships (social capital) within the 
community (Pretty and Ward, 2001); (vii) 
improved livelihoods; (viii) greater commu-
nity capacity to mobilize resources for com-
munity benefi t; (ix) improved environmental 
conditions; and (x) more resilient social-
ecological systems (Walker and Salt, 2006). 
These claims lead to a suite of important 
questions, such as: Does community-based 
natural resource management live up to its 
promise? How should ‘success’ be defi ned 
and who should defi ne it? What factors 

infl uence the process and outcomes of 
CBNRM? Are the outcomes of CBNRM 
really different or better than existing man-
agement regimes?

The central question driving much 
research on community-based natural 
resource management is: How can commu-
nities of resource users effectively organize 
themselves to self-regulate their use of 
shared resources? There is a long tradition 
of theory development and empirical 
research on CBNRM that spans many disci-
plines, including political science, anthro-
pology, economics, sociology, and various 
natural resource sciences. Many of these 
investigations were launched in the 1970s, 
following the publication in 1968 of Garrett 
Hardin’s famous article, ‘The Tragedy of the 
Commons.’ In response to Hardin’s asser-
tion that the only ways to overcome the 
incentive for individuals to overuse shared 
resources were either privatization or 
 government regulation, many scholars set 
out to document successful common prop-
erty regimes and identify design principles 
for successful community-based resource 
 management (McCay and Acheson, 1987; 
Ostrom, 1990; Bromley, 1992; Wade, 1994; 
Baland and Platteau, 1996). Studies of com-
mon pool resource (CPR) management 
regimes include investigation of institu-
tions for the management of forests (Gibson 
et al., 2000), fi sheries, rangelands (Lane, 
1998) and irrigation systems (Lam, 1998), 
among other resources. Most research was 
based on qualitative case studies, and the 
most infl uential of these works is Elinor 
Ostrom’s (1990) book Governing the Com-
mons, in which Ostrom analysed 14 long-
standing common property management 
systems and proposed eight key design 
principles for successful CPR management 
institutions (Ostrom, 1990). More recently, 
drawing on Ostrom’s work and that of oth-
ers, Agrawal (2002) distilled this vast litera-
ture to identify six categories and 35 specifi c 
variables that help explain the performance 
of common property management regimes. 

In addition to research on long- standing 
and traditional community-based manage-
ment institutions, there has been growing 
interest in understanding the  process and 
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performance of contemporary, recently-
established CBNRM, community-based 
conservation and co-management institu-
tions. Initially, much of the work on CBNRM 
and its sister institutions was positive and 
somewhat promotional in nature, featuring 
many success stories (Western and Wright, 
1994; Child and Lyman, 2005). More 
recently, much of the scientifi c literature 
has been more critical of CBNRM and ques-
tioned whether the promise of these 
approaches can really be achieved (Kellert 
et al., 2000; Brosius et al., 2005). An impor-
tant contribution of this work is the growing 
awareness of the importance of understand-
ing the historical, cultural and social- 
political contexts of specifi c CBNRM cases. 

Research on CBNRM is challenging. 
Although many participants in CBNRM are 
convinced of its benefi ts, there is still rela-
tively little empirical scientifi c evidence to 
support claims that CBNRM improves envi-
ronmental or social conditions. Changes in 
environmental conditions are diffi cult to 
measure directly, in part because the envi-
ronment may respond slowly to changes in 
management. Even when changes are docu-
mented, variation in environmental condi-
tions among case study sites and other 
confounding factors make it diffi cult to 
establish causal links between an improved 
environment and community-based man-
agement. Social outcomes can also be diffi -
cult to measure. For example, how do we 
measure intangible variables such as trust 
and hope? It may also be diffi cult to identify 
the appropriate spatial scale or level of 
social organization for measuring social 
outcomes. Are household-level indicators 
suffi cient? Is it possible to detect commu-
nity- or regional-level changes in economic 
and social conditions related to implemen-
tation of CBNRM? Finally, a basic principle 
of scientifi c research is the use of ‘control’ 
or ‘comparison’ cases where the interven-
tion under study does not occur. This 
enables the researcher to determine whether 
the observed changes would have happened 
anyway, even in the absence of the inter-
vention. Very few studies of community-
based resource management effectively 
compare CBNRM to alternative management 

regimes in similar social and environmental 
settings. In addition, there are few longitu-
dinal studies of CBNRM, especially longitu-
dinal studies of multiple cases, which 
would help clarify the pathways and causal 
mechanisms for success or failure. 

On the frontier of research on CBNRM 
are investigations of the relationship between 
CBNRM and the resilience of social- 
ecological systems. Resilience thinking is a 
cutting-edge area of interdisciplinary theory-
building and research. Most of the work on 
resilience is still largely conceptual, and 
where empirical studies have been done, 
they are primarily descriptive and qualita-
tive (Walker and Salt, 2006). The existing 
literature on resilience in social-ecological 
systems strongly suggests that community-
based institutions may play a key role in fos-
tering the resilience of communities and the 
ecosystems they inhabit. Davidson-Hunt and 
Berkes (2003) suggest that local management 
institutions enhance resilience because: 
(i) management practices are locally adapted 
and based on local ecological knowledge; 
(ii) local institutions are ‘close to the ground’ 
and able to observe and adapt rapidly, mak-
ing and learning from small mistakes where 
centralized bureaucracies make large ones; 
and (iii) there is a tremendous diversity of 
institutional arrangements among local 
CBNRM groups, and such diversity increases 
the likelihood of learning what works. In 
addition, we propose that (iv) CBNRM has 
been shown to strengthen social capital 
(Wagner and Fernández-Giménez, 2008), 
and social capital, in turn, is thought to be a 
key to adaptive capacity in communities 
(Adger, 2003;  Berkes et al., 2003; Walker and 
Salt, 2006). Further, we suggest that (v) some 
CBNRM organizations promote social learn-
ing, an intentional process of collective self- 
refl ection through interaction and dialogue 
among diverse participants (Keen and Mah-
anty, 2006). Social learning is promoted in 
part due to CBNRM groups’ attention to 
monitoring and adaptive management, and 
their emphasis on learning and education. 
We suggest that this attention to monitoring 
and collective learning through adaptive 
management strengthens feedbacks between 
social and ecological systems. As rural 
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 communities face increasing environmental 
stresses as well as unpredictable economic 
and political shocks, the ability to learn and 
adapt is critical to their sustainability and 
resilience. 

The Framework

We developed a conceptual framework 
based on the seven case studies presented in 
this book through a series of workshops on 
‘Poverty, Vulnerability and Resilience in 
North Asian Rangelands: Case Studies of 
Community-based Rangeland Management 
in China and Mongolia’. The workshops 
were each attended by 45 scholars and prac-
titioners working on seven community-
based rangeland management projects in 
China and Mongolia. Developing the frame-
work through a collaborative process 
entailed a series of steps with different 
groups of participants. Each case-study team 
fi rst identifi ed keywords and themes that 
were most descriptive of their individual 
case studies. A sub-set of the workshop par-
ticipants then compiled all of the keywords 
and categorized them into broader themes, 
which ranged from topics such as ‘main 
drivers of change’, to ‘different types of 
 community-based rangeland management 
approaches’ and ‘outcomes’. A group of par-
ticipants then identifi ed the main categories 
and linked them in a diagram, which illus-
trated the key drivers of change, the factors 
that mediated how the system responded to 
the drivers, the way in which community-
based rangeland management interfaced 
with the system and its changes, and shared 
lessons and outcomes. This general frame-
work was then presented to the whole group 
and a discussion ensued, after which further 
refi nements were made to the framework 
based on the whole group’s input. Through 
this iterative process, a conceptual frame-
work emerged to illustrate the case studies 
presented in this book. The framework helps 
to illustrate some of the common properties 
and processes of the individual case studies; 
to identify key drivers, interactions and 
feedbacks among the various system compo-
nents; to demonstrate how certain underlying 

factors can mediate how the system 
responds; and to illustrate the role of 
 community-based rangeland management 
in enhancing system resilience. 

The framework describes two different 
scenarios: a vulnerable social-ecological 
system (Fig. 1.1) and a resilient socio- 
ecological system (Fig. 1.2). The central 
focus of both scenarios is the strongly linked 
social-ecological system. This linked sys-
tem is represented by the central, main box 
in each fi gure (A) with the two social and 
ecological sub-components (B1 and B2, 
respectively, in both Figs 1.1 and 1.2) con-
nected by arrows. Decisions and actions 
emerging from the social system, and ser-
vices and benefi ts from the ecological sys-
tem, maintain a continuous and dynamic 
interplay between these tightly coupled sys-
tems. For example, the household responsi-
bility system in China reduced pastoral 
mobility, with detrimental effects on the 
rangelands. The resulting degradation led to 
grazing removal policies and also sparked 
the formation of community-based range-
land management (CBRM) practices that, in 
turn, affected grazing resources and the 
quantity and quality of rangeland products. 

In both the resilient and less resilient 
scenarios, we consider a suite of local to 
global drivers that are acting on the system 
(boxes C1–4). These drivers fall into four 
broad categories: climate changes and disas-
ters, globalization, population changes and 
policy. 

The fi rst set of drivers includes climate 
changes (e.g. gradual warming/drying, 
drought, and snow disasters) and natural 
disasters (e.g. earthquakes), powerful forces 
that are currently shaping and transforming 
North Asian rangeland systems. Climate 
changes and disasters can lead to enhanced 
degradation and a system that is more vul-
nerable to physical, biological and socio-
economic perturbations. In Huolonggou 
village, Sichuan, China, for example, earth-
quakes and landslides destroyed stone 
fences, which increased confl icts over land, 
fostered inappropriate grazing practices and 
contributed to rangeland degradation. 
Drought and water shortages were also com-
mon problems experienced across most of 



26 J.A. Klein et al.

Fi
g.

 1
.1

. 
A

 v
ul

ne
ra

bl
e 

so
ci

al
-e

co
lo

gi
ca

l p
as

to
ra

l s
ys

te
m

.

(C
1)

 C
lim

at
e/

D
is

as
te

r
-

D
ro

ug
ht

 
-

S
to

rm
s 

-
C

lim
at

e 
C

ha
ng

e
-

E
ar

th
qu

ak
es

(C
1)

 C
lim

at
e/

D
is

as
te

r
-

D
ro

ug
ht

 
-

S
to

rm
s 

-
C

lim
at

e 
ch

an
ge

-
E

ar
th

qu
ak

es

(C
3)

 P
o

p
u

la
ti

o
n

 C
h

an
g

es
-

H
um

an
 D

em
og

ra
ph

ic
s

-
Li

ve
st

oc
k 

D
em

og
ra

ph
ic

s
-

R
ur

al
 to

 U
rb

an
 M

ig
ra

tio
n

(C
3)

 P
o

p
u

la
ti

o
n

 C
h

an
g

es
-

H
um

an
 d

em
og

ra
ph

ic
s

-
Li

ve
st

oc
k 

de
m

og
ra

ph
ic

s
-

R
ur

al
 to

 u
rb

an
 m

ig
ra

tio
n

(C
4)

 P
o

lic
y

-
H

ou
se

ho
ld

 R
es

po
ns

ib
ili

ty
   

  
S

ys
te

m
-

P
as

tu
re

 
G

ra
ss

la
nd

 P
ol

ic
y 

-
La

ck
 o

f P
ol

ic
y

(C
4)

 P
o

lic
y

-
H

ou
se

ho
ld

 r
es

po
ns

ib
ili

ty
   

  
sy

st
em

-
P

as
tu

re
 

gr
as

sl
an

d 
po

lic
y 

-
La

ck
 o

f p
ol

ic
y

(C
2)

 G
lo

b
al

iz
at

io
n

-
M

ar
ke

t P
ric

es
 o

f i
np

ut
s

-
Li

ve
st

oc
k 

P
ro

du
ct

 a
nd

 P
ric

es
-

Li
be

ra
liz

at
io

n
-

In
fo

rm
at

io
n

(C
2)

 G
lo

b
al

iz
at

io
n

-
M

ar
ke

t p
ric

es
 o

f i
np

ut
s

-
Li

ve
st

oc
k 

pr
od

uc
t a

nd
 p

ric
es

-
Li

be
ra

liz
at

io
n

-
In

fo
rm

at
io

n

(A
) 

P
as

to
ra

l S
o

ci
al

 –
E

co
lo

g
ic

al
 S

ys
te

m

(B
1)

 S
o

ci
al

 S
ys

te
m

Lo
w

er
 in

co
m

es
Lo

ss
 o

f t
ra

di
tio

na
l p

ra
ct

ic
es

R
es

ou
rc

e-
ba

se
d 

co
nf

lic
t

Lo
ss

 o
f a

cc
es

s 
to

 g
ra

zi
ng

 la
nd

La
ck

 o
f c

oo
rd

in
at

io
n 

w
ith

 g
ov

er
nm

en
t

Lo
ss

 o
f c

om
m

un
ity

(B
2)

 E
co

lo
g

ic
al

 S
ys

te
m

R
ed

uc
ed

 g
ra

ss
la

nd
 p

ro
du

ct
io

n 
In

cr
ea

se
 in

 w
ee

dy
 s

pe
ci

es
D

ec
re

as
e 

in
 fo

ra
ge

 a
nd

 m
ed

ic
in

al
 p

la
nt

s
D

ec
re

as
ed

 li
ve

st
oc

k 
pr

od
uc

tio
n 

an
d 

qu
al

ity
D

ec
re

as
ed

 li
ve

st
oc

k 
di

ve
rs

ity
In

cr
ea

se
d 

so
il 

er
os

io
n

D
ec

re
as

ed
 w

at
er

 a
va

ila
bi

lit
y 

an
d 

qu
al

ity

D
ec

is
io

ns
 

an
d 

ac
tio

ns

E
co

sy
st

em
 

se
rv

ic
es

(E
) 

P
ov

er
ty

, D
eg

ra
d

at
io

n
, L

o
ss

 o
f 

C
u

lt
u

re
 a

n
d

 C
o

n
fl

ic
t

(D
) 

H
is

to
ri

ca
l, 

cu
lt

u
ra

l, 
g

eo
g

ra
p

h
ic

al
, e

co
lo

g
ic

al
 a

n
d

 t
ra

d
it

io
n

al
 c

o
n

te
xt



 Participatory Framework for Building Resilient Social-Ecological Pastoral Systems 27

Fig. 1.2. A resilient social-ecological pastoral system.
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the seven cases studies presented in this 
book. In Ikhtamir, Mongolia, water  shortages 
and dry rivers altered grazing patterns so 
that herders concentrated animals in areas 
where water was available. Episodic events 
and disasters can themselves be the shocks 

that reveal the underlying vulnerability of a 
social-ecological system as occurred during 
the Mongolian dzud or snow disasters from 
1999 to 2002, which resulted in large 
 negative and direct impacts on pastoral 
livelihoods. 
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The second driver in the framework, 
globalization, infl uences the market prices of 
goods, which can affect pastoral production 
decisions. For example, in the Jinst, Mongo-
lia and Pifang, China cases the high price of 
cashmere in the 1990s led to a dramatic 
increase in goats, which then caused over-
grazing and subsequent degradation. Ironi-
cally, the opposite market trend had a similar 
ecological outcome later in Jinst, when the 
2007 price reduction in cashmere and all 
livestock products led to an increase in over-
all herd size and further contributed to over-
grazing. In Sichuan, overharvesting of certain 
medicinal plants, for which there is now a 
global market, further contributed to degra-
dation in the region. Globalization also 
changes the fl ow of information and infl u-
ences economic and other policies, such as 
economic liberalization and movement away 
from a planned to a market-oriented econ-
omy, with the cascading effects that accom-
pany these policies as experienced in both 
China and Mongolia. Moreover, the Chinese 
state’s insertion of a more ‘Western style’ 
rangeland management model, as compared 
to the traditional pastoral models in place, 
emerged in part from the global exchange of 
ideas and information. 

Population dynamics are the third type 
of driver in the conceptual framework as 
they greatly alter the dynamics of the cou-
pled social-ecological system. Population 
dynamics can include not only increasing 
human and livestock population pressures, 
but also reduced herder populations due to 
patterns of rural to urban migration. In both 
the China and Mongolian cases, the 
 economic opportunities and the social and 
other services that cities provide are 
 attracting the younger generation of pasto-
ralists who are leaving their traditional 
homes and livelihoods, with important 
implications for the resilience and function-
ing of these systems. 

The fourth system driver, policy 
changes, are having transformative effects 
on pastoral social-ecological systems in 
North Asian rangelands, as Dalintai et al. 
describe in Chapter 3 of this book. These 
policies include the household responsibil-
ity system and the pasture to grasslands 

policy in China. The lack of policy and the 
resulting management vacuum can also be a 
strong system driver, as is illustrated by the 
Mongolian cases where the lack of an 
enabling legal framework for rangeland ten-
ure and ineffective enforcement of range-
land laws led to negative social and 
ecological outcomes.

The way in which these ongoing 
changes impact the social-ecological system 
depends in part on the historical, geo-
graphic, ecological and cultural/traditional 
context in which these events unfold (D). 
The context is the lens through which the 
perturbations are focused and the back-
ground that mediates how these factors play 
out within the system. For example, sites 
that are drier may be more resilient to 
changing grazing pressures and more 
adapted to deal with drought than more 
mesic sites, whereas sites with a history of 
confl icts over access to pastures are more 
likely to experience this type of confl ict 
again. Moreover, as the theme of ‘re-creating 
community’ in the synthesis chapter of this 
book suggests, CBNRM arrangements may 
be more likely to form in regions where 
there is a history and tradition of commu-
nity use and management of natural 
resources. For example, in many of the 
seven case studies of this book, the newly 
formed CBNRM programmes were founded 
on existing kinship relationships or tradi-
tional social networks and community orga-
nizations. The overarching outcomes of 
these system dynamics (E in Fig. 1.1, H in 
Fig. 1.2) differ between the resilient and 
vulnerable systems, as discussed below.

In the vulnerable social-ecological sys-
tem (Fig. 1.1), the interactions of the drivers 
and the existing context result in negative 
changes to the social-ecological system, as 
described in boxes B1 and B2. The Huolong-
gou village case study, for example, 
describes increasing confl icts with neigh-
bouring communities, negative vegetation 
changes, and decreases in yak size and milk 
production. These negative outcomes are 
summarized in E (Fig. 1.1). A less resilient 
system is characterized by large-scale range-
land degradation, poverty, confl ict over 
resources, and loss of culture and identity 
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among the community. This was generally 
the situation in the case study sites prior to 
the implementation of the CBNRM projects, 
although the degree of confl ict, poverty and 
degradation varied from case to case. For 
example, of the sites that quantifi ed the 
amount of degradation that had occurred 
prior to CBNRM and the development of 
collective action, the estimates ranged from 
33% in Pifang, 59% in Sonid Left Banner 
and >90% in Maqu. Moreover, poverty was 
a major feature of Sichuan’s Huolonggou 
village and the two Mongolian cases and 
less prominent in some of the other cases. 

The resilient social-ecological system 
(Fig. 1.2) shares the same overall structure 
(A, B) and the same drivers (C) and context 
(D) as the vulnerable pastoral social- 
ecological system. However, in this sce-
nario, the social and ecological conditions 
(B1 and 2) improve as compared to the less 
resilient scenario. For example, the Maqu, 
China case documents the transition from a 
less productive and lower quality vegetation 
to improved forage quantity and quality 
with the multi-household grazing arrange-
ment. The resilient system scenario reveals 
intact ecological and social systems that are 
able to withstand external stresses, can han-
dle surprises, and can use multiple sources 
of knowledge and learning to adapt to chang-
ing conditions. These social and ecological 
features result in a more resilient system 
that can maintain its overall structure and 
function, can adapt to new and uncertain 
conditions, and is sustainable (H) despite 
the external shocks, the uncertainties, and 
the overall dynamic nature of the system 
and the drivers that infl uence it. These 
 outcomes were achieved, at least in the 
short-term, following the implementation of 
the CBNRM programmes. A key distinguish-
ing feature of the resilient system is the 
prominent role of community-based range-
land management (E). Here, local commu-
nities and resource users are empowered to 
organize, make decisions, and to manage 
and monitor their resources. There is a high 
degree of coordination and cooperation 
within and between user groups and other 
stakeholders. There are opportunities for 
capacity building at the local level and for 

practices and actions to be implemented on 
the ground according to local context and 
changing conditions. Participants and gov-
ernments embrace a suite of community 
approaches, including co-management, 
depending on historic, geographic, political, 
economic and other contextual factors. The 
process of developing and implementing 
management plans, and monitoring their 
outcomes, involves consultation with and 
negotiations among various stakeholder 
groups. Institutions and rules are developed 
to formalize these community-based 
arrangements and communities receive the 
support and services necessary to success-
fully implement all stages of their plans. In 
Chapter 12 of this book, Fernández-Giménez 
et al. provide a detailed account of the types 
of community, the different forces leading to 
their formation, common and different fea-
tures of the community practices across the 
seven case studies, and the lessons learned 
to date from these different cases. 

Another distinguishing feature of the 
resilient system is the ability to make adjust-
ments and to adapt over time to changing 
conditions. This process is facilitated by the 
constant acquisition of different types of 
knowledge and information about the sys-
tem, the driving factors, and the use of both 
traditional and indigenous knowledge sup-
plemented by outside technology and infor-
mation where appropriate (F). In Sonid Left 
Banner and Jinst, technical training and 
 on-site demonstrations on rangeland man-
agement are part of their ongoing rangeland 
improvement programmes. In Huolonggou 
village, herders are using digital photogra-
phy to monitor changes in grassland condi-
tion over time. The Jinst case asserts that 
‘Learning is promoted when herders are 
mobilized to do something collaboratively 
and are supported with technical expertise.’ 
Thus, the technical input is only effective 
when combined with local expertise and a 
favourable and collaborative framework for 
implementing change. In the resilient sce-
nario, users and managers constantly adjust 
and learn from their own experiences and 
those of others. Stakeholders carry an open 
and fl exible world-view (G) to address exist-
ing and novel situations. 
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This framework allows us to identify 
some of the common features across the 
case studies that are the subject of this book. 
By presenting this framework, we are not 
suggesting that all cases fi t exactly within 
each aspect of the framework. Rather, each 
case study has its unique and illustrative 
attributes that make place-based experi-
ences distinct, richly woven, and beyond 
generalization. That is why each case has its 
own chapter in this book. However, we can 
abstract some common features that allow 

us to draw conclusions about community-
based rangeland management under change 
so that we can provide a way to investigate 
these issues beyond the boundaries of these 
case studies. The characteristics and link-
ages described in our conceptual framework 
demonstrate how community-based range-
land management can enhance the resil-
ience of coupled systems to change and may 
provide a guiding framework for under-
standing and managing change in other 
social-ecological systems around the world.

Note

1 In this chapter, we use the words drylands and rangelands interchangeably. The term ‘drylands’ refl ects 
the defi ning climatic characteristic of these systems, while the word ‘rangelands’ describes the predominant 
land use in these systems. 
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