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Preface

Pastoralism is a production system and livelihood strategy that is based on exten-
sive livestock grazing on rangelands/grasslands and often some form of herd
mobility, which has been practiced in many regions of the world for centuries.
Currently, extensive pastoralism occurs on about 25 % of Earth’s land area, mostly
in the developing world, from the drylands of Africa and the Arabian Peninsula to
the highlands of Asia and Latin America where intensive crop cultivation is physi-
cally not possible because of a harsh environment and poor access. In addition,
cattle and sheep ranchers in Western North America, Australia, New Zealand, and a
few other regions of the world presently practice a modern form of pastoralism.
Worldwide, pastoralism supports about 200 million households and herds of nearly
a billion animals including camels, cattle, and smaller livestock that account for
about 10 % of the world’s meat production.

Pastoralism is globally important for the human population it supports, the food
and ecological services it provides, the economic contributions it makes to some of
the world’s poorest regions, and the long-standing civilizations it helps to maintain.
However, threats and pressures associated with human population growth, eco-
nomic development, land use changes, and climate change, etc., at a global scale are
challenging the sustainability of these invaluable social, cultural, economic, and
ecological assets. Key services and functions such as food production and biodiver-
sity conservation provided by pastoral ecosystems may be vulnerable to both natu-
ral stresses and human disturbances. These problems are widely recognized by
professionals and practitioners in the field of pastoral sciences. Furthermore, it is
commonly agreed that these problems cannot be addressed solely through technical
innovations, political reform, or economic development. The newly developed port-
folios of coupled human and natural systems may provide important insights into
diverse complex systems of pastoralism that cannot be well understood or effec-
tively managed within a single dimension. New research and monitoring programs
for pastoral areas will need to be designed that can address ecological and socioeco-
nomic interrelationships within a framework of coupled human and natural systems
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by necessitating effective collaborations among social scientists, biophysical scien-
tists, and management practitioners, as well as forming an international interdisci-
plinary research network capable of investigating pastoralism on various scales,
from local to global.

As a veteran researcher working in the field of grassland and pastoral sciences for
more than 70 years, I am delighted to see the timely publication of Resilience of
Coupled Human—Natural Systems: Interdisciplinary Strategies. To my knowledge, this
is the first book to address the issue of resilience of human—natural systems of pastoral-
ism. I congratulate the editors - leading scholars in resilience or pastoral studies - for
presenting their new research findings from diverse pastoral systems in the world and
their synthesis of other investigations of pastoralism across a vast range of pastoral
landscapes on earth. This book provides a compendium of information and insights
that will prove valuable for the design of research/monitoring projects and planning
policy programs in pastoral areas across the world. I highly recommend it to scientists,
planners, government officials, and public organizations concerned about the protec-
tion and sustainable development of pastoralism.

4344

Jizhou Ren

Academician, Chinese Academy of Engineering
Professor, College of Pastoral Agriculture,
Science and Technology,

Lanzhou University

Lanzhou, China
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Chapter 1
Overview: Pastoralism in the World

Shikui Dong

Abstract This chapter provides an overview of global pastoralism, including the
definition, forms, structures, origin, development, distribution, value, and future of
pastoralism. Pastoralism can be defined as mobile livestock herding in the dimen-
sion of either production or livelihood. Nomadic and transhumant rearing of domes-
ticated animals are generally two essential forms of pastoralism, with pastoral
farming/enclosed ranching as the third form of pastoralism in the broad meaning. A
clan is generally the basis of pastoral organization, which is responsible for the
control of the optimum territory and management of the livestock species herded in
every corner of the world. Most of the burden of pastoral activities is borne by
women, and empowering women remains a challenge in most of the pastoral regions
across the world. Although the emergence of pastoralism was a complex and multi-
faceted phenomenon, primitive hunting has been commonly accepted as the pri-
mary source. The origin of pastoralism can be dated to 6000 B.P. in the Andes of
South America, and even as early as 9000 B.P. in Northeast Africa. A multiple-
center origination is more probable than a single-center origination for explaining
the spread of pastoralism worldwide. Currently, extensive pastoralism occurs on
about 25 % of Earth’s land area, mostly in the developing world, from the drylands
of Africa and the Arabian Peninsula to the highlands of Asia and Latin America.
Globally, pastoralism is critically important in supporting huge human populations,
providing tremendous ecological services, maintaining long-standing civilizations,
and making significant contributions to subsistence economy in some of the world’s
poorest regions. However, the practices of pastoralism have been overwhelmed by
agricultural expansion, industrial development, and sedentary livestock farming in
recent decades. Pastoral societies across the world will have more unpleasant fates
with the stress of global change in the future.

S. Dong (PX<)
School of Environment, Beijing Normal University, Beijing 100875, China
e-mail: dongshikui@sina.com
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2 S. Dong
1.1 Introduction

Extensive pastoralism exists on all continents except Antarctica, mostly in the dry-
lands or highlands, where intensive crop cultivation is physically not possible (FAO
2001). Currently, pastoralism occurs in more than 100 countries on about 25 % of
Earth’s land area and supports about 200 million households and herds of nearly a
billion animals, including camels, cattle, and smaller livestock that account for
about 10 % of the world’s meat production (FAO 2001). Pastoralism provides very
important ecological services, such as primary production, biodiversity conserva-
tion, and erosion control. However, the social, economic, and environmental impor-
tance of worldwide pastoralism has been overlooked in the modern era. It is
necessary to review the history, distribution, and importance of global pastoralism,
especially in the developing world. Here, we provide an overview of global pasto-
ralism and its human—natural systems.

1.2 Definition and Forms of Pastoralism

1.2.1 Definition of Pastoralism

The definition of pastoralism varies greatly in terms of purposes and focuses (e.g.,
intensional, extensional, descriptive, stipulative, etc.). Basically, two common defi-
nitions derived from either the production perspective or the livelihood perspective
are broadly used for “pastoralism.” In the dimension of production, pastoralism is
animal husbandry, the branch of agriculture concerned with the care, tending, and
use of grazing livestock in dry or cold rangeland areas. In the dimension of liveli-
hood, pastoralism is a subsistence living pattern of tending herds of large animals
(Blench 2001) or a successful livelihood strategy on less productive lands through
livestock herding (IFAD 2008). As summarized by the International Fund for
Agricultural Development in Fig. 1.1, pastoralism, with the features of mobility,
adaptation, flexibility, diversification, conservation, and mutual support, is “the
finely-honed symbiotic relationship between local ecology, domesticated livestock
and people.” As the traditional rangeland management strategy, pastoralism repre-
sents a complex form of natural resource management, involving the direct interac-
tion between natural resources and their users done within a larger geopolitical
context (Pratt et al. 1997). Therefore, pastoralism can be understood as one of the
coupled human-natural systems in the developing world (including remote and
marginalized areas of developed countries).

In the literature, “pastoral system” is often used as an alternative term for “pas-
toralism.” A pastoral system is defined as a system occurring in rangeland areas,
where livestock grazing is the predominant form of land use (FAO 2002). A pastoral
system is a system that is adaptive to particular natural, political, and economic
environments. In a pastoral system people who herd or raise livestock are called
“pastoralists,” and they currently live in more than 100 countries (Fig. 1.2).


http://en.wikipedia.org/wiki/Agriculture
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Mobility! Traditionallknowledge!
Flexibility! Livestocks Mutuallsupport!
Adaptation! Conservation!
Diversification! Institutionlandlpolicy!

Grassland/ Pastoralists/
Rangeland Herders

Fig. 1.1 Pastoralism: a sustainable natural resource management system. (Adapted from IFAD
2008 http://www.ifad.org/Irkm/factsheet/pastoralists.pdf)

Pastoralist groups can take many forms to adapt the particular natural, political,
and economic environments across the world. The types of livestock kept by these
pastoralists differ according to variations of the climate, environment, water and
other natural resources, and geographical areas. As summarized by Blench (2001),
cattle and sheep are broadly raised as pastoral herds, by ranchers in North America
and Australia and by herders in Africa, Europe, and Asia. llamas and alpacas are
mainly raised as the key pastoral herds in the Andes of South America. Horses are
mostly herded in Central Asia. Donkeys and dromedaries are predominantly grazed
in North Africa and West Asia. Bactrian camels are mostly raised in East and Central
Asia. Goats are predominantly raised in West Africa and West and Central Asia.
Yaks are mainly grazed in the highlands of Central Asia. Reindeers are grazed in
circumpolar Eurasia (Table 1.1, Fig. 1.3).

A pastoral system is characterized by relatively large herd or flock sizes, a high
proportion of females, and more steers than oxen in the case of cattle (FAO 2002).
The management of livestock in a pastoral system is aimed at ensuring subsis-
tence, averting risk, and adapting to the institutional environment, which consists
mostly of communal grazing (FAO 2002). In addition, there is agropastoralism in
the transition zone between pastoral areas and agricultural areas. People who live
on agropastoralism are called “agropastoralists.” Agropastoralism is defined as a
set of practices that combine pastoral livelihoods with production of millet, sor-
ghum, maize, vegetables, and pulses (annual legumes). This system is extremely
important and is the most prevalent land use in arid and semiarid environments
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Fig. 1.2 Some pastoral groups in the world: (a) Tibetan in Qinghai, China; (b) Kirghiz in Badakhshan,
Afghanistan; (¢) Boran in Borana, Ethiopia; (d) Massai in Kenya; (e) Mongol in Inner Mongolia, China;
(f) Tajik in Yangi Qala, Afghanistan; (g) Bedouin in Negev, Israel; (h) Baloch in northern Pakistan;
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Table 1.1 Pastoral species and their management strategies in the world

Scientific Main

Species name regions Nomadic | Transhumant | Agropastoral |Enclosed
Alpaca Lama pacos | Andes - + + -
Bactrian Camelus East and + + + -
camel bactianus Central Asia
Buffalo Bubalus Iran, India + + + ?
bubalis
Cattle Bos taurus | Europe, - + + +
(taurine) ‘West Asia,
West Africa
Cattle Bos indicus | Africa, + + + +
(zebu) Central Asia
Donkey Equus Africa, Asia |+ + + -
asinus
Dromedary | Camelus Africa, West | + + + -
dromedarius | Asia
Goat Capra Africa, + + + +
hircus Europe,
Asia
Horse Equus Central Asia |+ + + -
caballus
Llama Lama lama | Andes - + + -
Reindeer | Rangifer Circumpolar |+ + - ?
tarandus Eurasia
Sheep Ovis aries Africa, + + + +
Europe,
Asia
Yak Poephagus | Highland - + - -
grunniens Central Asia

Adapted from Blench (2001)

(USAID 2011). By definition, the difference between pastoralism and agropasto-
ralism is that pastoralists derive most of their family incomes (more than 50 %)
from livestock and livestock products, whereas agropastoralists derive most of
their family income from cultivation and only a small amount from livestock pro-
duction (IFAD 2008).

<
<

Fig. 1.2 (continued) (i) Kanets in Himachal Pradesh, India; (j) Gaddi in Himachal Pradesh, India; (k)
Bedouin in Egypt; (1) Aymara herder in the Bolivian Andes; (m) Tamang in Rasuwa, Nepal; (n) Yugur
in Gansu, China; (0) Kazak in Xinjiang, China; (p) Sami in Kola Peninsula, Russia; (q) Ngalop herder
in Paro, Bhutan; (r) Wakhi in Wakhan, Afghanistan; (s) Pashtun in Pakistan; (t) Gujjar in Pakistan.
(Photos by (a) Xukun Su, 2014; by Aziz Ali, 2012; (c) Allan Degen, 2010; (d) Jianchu Xu, 2012; (e)
Wei Sha, 2014; (f) Shaoliang Yi, 2012; (g) Allan Degen; (h) Abdul Wahid Jasra, 2010; (i) Shikui Dong,
2010; (j) Shikui Dong, 2010; (k) Jean Frangois Tourrand, 2012; (I) Jean Frangois Tourrand; (m) Shikui
Dong, 2007; (n) Kiran Elana, 2010; (o) Xi Wang, 2012; (p) Karim-Aly Kassam, 1996; (q) Shaoliang
Yi, 2010; (r) Shaoliang Yi, 2010; (s) Abdul Wahid Jasra, 2010; (t) Abdul Wahid Jasra, 2010)




Fig. 1.3 Pastoral livestock in the world: (a) donkey; (b) reindeer; (c¢) buffalo; (d) dromedary; (e)
Bactrian camel; () zebu cattle; (g) taurine cattle; (h) yak; (i) horse; (j) sheep; (k) goat; (1) alpaca; (m)
llama. (Photos from (a) Afghanistan by Shaoliang Yi, 2010; (b) Russia by Karim Kassam, 1996;
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1.2.2 Forms of Pastoralism

The forms of pastoralism are often classified by the method of mobility, a key feature
qualifying pastoralism (Blench 2001). There are generally two essential forms of pas-
toralism: nomadic and transhumant (O'Neil 2011). Pastoral farming/enclosed ranch-
ing is considered the third form of pastoralism in the broad meaning (Blench 2001).
Sometimes agropastoralism is also defined as one of the forms. The term ‘“nomadic
pastoralism” is used for pastoral mobility in highly irregular patterns. The term “trans-
humant pastoralism” is used for pastoral mobility of regular back-and-forth move-
ments between relatively fixed locations. The term “pastoral farming” is used for
pastoral mobility with little or no long-distance movement (i.e., enclosed ranching).
Different forms of pastoralism have been practiced on different types of livestock by
different indigenous pastoralists across different regions of the world (Table 1.1).

1.2.2.1 Nomadic Pastoralism

Nomadic pastoralism is the common practice in regions with little arable land, typi-
cally in the drylands and highlands of the world. It exists in areas of low rainfall,
such as the Arabian Peninsula and Northeast Africa inhabited by Bedouins. It is also
found in areas of harsh climate, such as northern Europe and arctic areas of Russia
inhabited by Sami. In this pastoral system, the pastoralists follow a seasonal migra-
tory pattern of a nomadic cycle varying from year to year with the grazing needs in
the northern hemisphere, as exampled as follows for the Aertai region of Xinjiang:

* Spring (April to June)—transition

e Summer (July to late September) —high mountains
e Autumn (October to end of November)—transition
*  Winter (from December to March) —dry plains

The migration routes of this nomadic cycle range from tens to hundreds of kilo-
meters, even 1000 km (e.g., in Central Asia). Sometimes pastoralists have to find the
ways for mobile livestock among the heavy traffic on the highway during the long
migration (Fig. 1.4). Nomadic pastoralists live in the tents or other movable dwell-
ings all year round (Fig. 1.5). Camps or semipermanent shelters are usually estab-
lished in the same place along the yearly migration route.

There are about 30 million to 40 million pastoral nomads, the people who practice
nomadic pastoralism. The Mongols in Mongolia, Russia, and China, the Tatars and
Turkic people of eastern Europe and the Kazaks in Central Asia practiced nomadic
pastoralism along Asian—European steppes in the past. Some of these populations

<

Fig. 1.3 (continued) (c¢) Pakistan by Abdul Wahid Jasra, 2010; (d) Egypt by Jean Francois
Tourrand, 2010; (f) China by Wei Sha, 2012; (f) Kenya by Jianchu Xu, 2013; (g) China by Mingjiu
Wang, 2010; h China by Shikui Dong, 2012; i China by Xukun Su, 2014; (j) Afghanistan by
Shaoliang Yi, 2012; (k) India by Shikui Dong, 2011; (1) Bolivia by Jean Franc¢ois Tourrand, 2010;
(m) Bolivia by Jean Frangois Tourrand, 2010)
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Fig. 1.4 Tibetan pastoralists transferring their flocks of sheep from one pasture to another along
the highway at Daotanghe, Qinghai Province, China. (Photo by Shikui Dong, 2014)

still practice nomadic pastoralism. Presently, about 40% of the populations in
Mongolia are nomadic pastoralists.

In the high HImalayas, where the average elevation is more than 4000 m above
seal level, some people of Tibetan origin practice nomadic pastoralism as the domi-
nant livelihood as sedentary agriculture is impossible because of low temperatures
and limited irrigation. In arid and semiarid regions of Central Asia, pastoral people
such as Kazaks, Kyrgyzs, and Tajiks migrate hundreds of miles in a year even in
winter to herd their livestock (Fig. 1.6). In arctic regions, including northern Finland,
Sweden, Norway, and the Kola Peninsula of Russia, the indigenous Sami practice
nomadic pastoralism of reindeer raising in cold and harsh environments. In north
Africa, the pastoralists include the Zaghawa, Kreda, and Mimi, and Bedouins also
practice nomadic pastoralism in dry and infertile lands. Even in Europe, sheepherders
such as the Mesta in Spain are keeping the traditional way of nomadic pastoralism in
the grassland areas against small peasants through cafiadas (Caballero et al. 2009).

1.2.2.2 Transhumant Pastoralism
Transhumant pastoralism has traditionally occurred throughout the pastoral world,

particularly in the pastoral regions of Europe, Asia, Africa, and South America. It is
a common practice characterized by the fact that the pastoralists move their
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Fig. 1.5 Different types of camps used by nomadic pastoralists: (a) Mongolian herder’s yurt in
Inner Mongolia, China; (b) Massai herder’s hut in Arusha, Tanzania; (¢) Kuchi herder’s tent in
Pashtoon, Afghanistan; (d) Kyrgyz herder’s yurt in Alichure, Tajikistan; (e) Tamang herder’s camp
in Rasuwa, Nepal; (f) Gaddi herder’s camp in Himachal, India; (g) Boran herder’s hut in Borana,
Ethiopia; (h) Tibetan herder’s tent in Qinghai, China. (Photos by (a) Mingjiu Wang, 2009; (b, e)
Shikui Dong, 2007; (¢, d) Shaoliang Yi, 2011; (f) Shikui Dong, 2011; (g) Chuan Liao, 2012; (h)
Shikui Dong, 2010)
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Fig. 1.6 Kazak pastoralists travel to find grazing pastures for their livestock in winter in Aertai,
Xinjiang Autonomous Region, China. (Photo by Yining Lai, 2011)

livestock between fixed summer and winter pastures on a yearly basis. The pastoral-
ists have a permanent home or dwelling typically in valleys or low-elevation areas.
There are two types of transhumance: vertical and horizontal. Vertical transhumance
occurs typically in mountain regions, where the movements shift between high-
altitude pastures in summer and low-altitude pastures in winter (Fig. 1.7). Horizontal
transhumance exists mostly in plain or plateau regions such as Mongolia, where the
movement occurs between the summer pastures far from the home to the winter
pastures close to the home (Fig. 1.8). In contrast to vertical transhumance, horizon-
tal transhumance can be more easily disrupted by climate change or socioeconomic
changes.

In Europe, vertical transhumant grazing between valley and high pastures is still
practiced widely in Bavaria, Austria, and the Swiss Alps and other European high-
lands, although tourism and industry are presently playing a very important role in
the local economy of these mountainous regions. In some of these mountainous
areas, cattle are grazed by local farmers who still insist on the tradition of transhu-
mant pastoralism, whereas in some other places in these mountainous areas, the
cooperatives that own the pastures employ herdsmen to graze the livestock in the
manner of seasonal migration. In some high valleys of the Pyrenees and the
Cantabrian Mountains of the Iberian Peninsula, vertical transhumant pastoralism
has been practiced as the sole support of the economy. In the Austrian highlands,
unique social groups such as the Pasiegos in Cantabria, Agotes in Navarre, and
Vaqueiros de alzada practice the lifestyle of transhumant pastoralism as a remnant
of an older ethnic culture. In Scandinavia, transhumant pastoralism is still practiced
as such: in summer, the herders move the livestock to a common mountain or forest


https://en.wikipedia.org/wiki/Livestock#Livestock
https://en.wikipedia.org/wiki/Montane#Montane
https://en.wikipedia.org/wiki/Pasture#Pasture
https://en.wikipedia.org/wiki/Bavaria#Bavaria
https://en.wikipedia.org/wiki/Swiss_Alps#Swiss Alps
https://en.wikipedia.org/wiki/Pyrenees#Pyrenees
https://en.wikipedia.org/wiki/Cantabrian_Mountains#Cantabrian Mountains
https://en.wikipedia.org/wiki/Pas_valley#Pas valley
https://en.wikipedia.org/wiki/Cantabria#Cantabria
https://en.wikipedia.org/wiki/Agotes#Agotes
https://en.wikipedia.org/wiki/Navarre#Navarre
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Xinjiang Uygur Autonomous Region
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Fig. 1.7 Vertical transhumant grazing systems in the Altay region, Xinjiang Unger Autonomous
Region

pasture, which is called sefer (summer residence); in winter, they return the live-
stock to a home farm in valleys where the meadows are preserved for hay produc-
tion. However, the arrival of motorized vehicles has been changing the character of
traditional transhumance in this region. In the British highlands, livestock keepers
used to spend summer on hillsides or in mountain areas and used to spend winter in
valleys or low-lying meadows. Nowadays, most livestock keepers send their grazing
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Fig. 1.8 Horizontal transhumant grazing systems for cattle and sheep on the Mongolian steppe in
New Barag Right Banner, Inner Mongolia Autonomous Region, China

flocks by trucks to upland pastures during summer and lowland pastures during
winter in a transhumant pattern.

In Asia, transhumant pastoralism has been maintained as the mainstay of subsis-
tence economies in temperate and alpine zones more than over 2000 m above sea level
on the southern slopes of the Himalayas and the alpine semiarid and arid zones over
3000 m above sea level on the northern slopes of the Himalayas, through the Qinghai—
Tibetan Plateau in western China to the Eurasian steppe in Central Asia, including
northern China and Mongolia. Along the Himalayan ranges, pastoral people of
Tibetan origin such as the Zanskari in northwestern India, the Tamang in northern
Nepal, the Brokpa in northern Bhutan, and Tibetans on the Qinghai—Tibetan Plateau
of China still practice vertical transhumance, although in some cases nomadic pasto-
ralism is also performed by these mountainous people. Across the Eurasian steppe in
Central Asia, pastoral people such as Mongols in Mongolia and China, Kazaks in
Kazakhstan and China, and Kyrgyzs in Kyrgyzstan predominantly practiced horizon-
tal transhumant and nomadic pastoralism in some cases for centuries. In the mountain
ranges of Central Asia and Southwest Asia, pastoralists move their herds seasonally
back and forth between their homes in the valley and their temporary dwellings in the
foothills every year. A typical example is the mobile life of Iran’s Bakhtiari tribe, who
practice vertical transhumant grazing from the Zagros mountain rangelands in
Azerbaijan to the lowland pastures near the Arabian Sea (Rouhollah 1966).

In South America, transhumant pastoralism is practiced in the Andes of Argentina,
Chile, Peru, and Bolivia (Andaluz-Westreicher et al. 2007), as well as in the Brazilian
Pantanal (de Abreu et al. 2010). South America’s transhumant pastoralism mainly
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Fig. 1.9 Pastoral farming in Queensland in Australia: a grazier on a horse moving the herds of
cattle (left); cattle grazing in different paddocks (right). (Photos by Shikui Dong, 2013)

involves movement of cattle in the Pantanal of Brazil and in parts of Argentina,
whereas camelids are extensively raised on the altiplano. Goat raising is the major
transhumant pastoralism in northern Neuquén and southern Mendoza, whereas
sheep raising remains a major transhumant pastoralism on the Patagonian plains. In
South America, the Criollos and other indigenous people are mostly pastoralists
who are involved in transhumant grazing practices.

1.2.2.3 Pastoral Farming

Pastoral farming is a modern variation of nonnomadic pastoralism. It is often termed
“farming/ranching aiming at producing livestock,” rather than growing crops.
Examples include dairy cattle farming, beef cattle farming, and wool sheep farming.
Pastoral farming is practiced mostly in the ranches/pastures of developed countries
such as Australia, Great Britain, Ireland, New Zealand, the USA, and Canada or
developed regions of developing countries such as Argentina and Brazil. Pastoral
farmers are also known as “graziers” and “ranchers” in most cases (Fig. 1.9). Some
pastoral farmers grow crops purely as fodder for their livestock or purchase the fod-
der from crop farmers. This modern pastoralism is very different from the “tradi-
tional” pastoralism of the nomadic or transhumant system in terms of the level of
investment in land and animals (Blench 2001).

1.3 Origin and History of Pastoralism

Pastoralism has been described as one of the great advances in human civilization,
but the origin of pastoralism has been largely debated among scholars for centuries.
According to Khazanov (1984), there are mainly three viewpoints. In the eighteenth
and nineteenth centuries, a great number of scholars, including Montesquieu,
Herder, Condorcet, Mortillet, Lubbock, Morgan, and Engels, were supporters of the
“tripartite theory,” which insists that pastoralism was derived from hunting and
emerged earlier than agriculture. In their view, the hunters became nomads as they
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Fig. 1.10 Stone sculpture of hunting in the Mongolian grasslands in prehistory. (Photo by Shikui
Dong, 2010)

started to domesticate and herd some injured, weak, or baby animals on the grass-
lands. In contrast, Vico objected to this theory by saying that agriculture emerged
earlier than pastoralism; however, his opinion did not receive recognition at that
time. Until the second half of the twentieth century, some scholars (Bacon 1954;
Lattimore 1967; Vainshtein 1980) stated that agriculturalists could have begun the
breeding of animals and that hunters borrowed the domesticated animals from the
neighboring agriculturalists. A possible explanation is that wandering hunters were
unable to follow herds as they could not maintain the necessary speed of movement
(Khazanov 1984). Moreover, the changeable composition of the herds made their
domestication impossible (Khazanov 1984). Differently from these two viewpoints,
some scholars believed that early humans had to diversify their livelihoods to cope
with the pressures of climate change (Toynbee 1935; Zeuner 1956) and population
growth (Lees and Bates 1974; Spooner 1975; Gilbert 1975); for example, some
hunters became nomadic pastoralists to domesticate and herd animals. It would
appear that the emergence of pastoral nomadism was complex and a multifaceted
phenomenon that cannot possibly be explained by any one isolated factor (Khazanov
1984). However, it has been commonly accepted that pastoral nomadism mainly
evolved from primitive hunting (Fig. 1.10).

The time at which pastoralism originated has not been fully agreed among schol-
ars. Some scholars claim that the raising of domestic cattle in Northeast Africa
occurred as early as 9000 B.P., although more solid dates are available for domestic
llamas and alpacas in the Andes of South America from 6000 B.P. onward
(MacDonald and MacDonald 2000). The earliest literature documented that the
people who firstly appeared as pastoralists were the Amorites. In the first half of the
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Fig. 1.11 One-center origination of pastoralism

second millennium B.C., those Amorites started to herd cattle, sheep, goats, and
donkeys in the Near East (Cribb 1991). The pastoral culture that was recognizably
described in sub-Saharan Africa can be dated back to Pliny, who firstly recorded
blood and milk drinking in the Horn of Africa, whereas pastoralism in this region is
believed to have originated much earlier than this record. Although the literature
can give some clues about the first appearance of pastoralism, the exact time of
occurrence of pastoralism can be concluded only from archaeology, particularly
from careful osteometric work which can demonstrate the relationships between
domesticated animals and their undomesticated wild relatives. According to the
archaeological record, pastoral culture in both East Africa and West Africa appeared
in 45004000 B.P. (Marshall 2000). However, the assumption for interpreting the
osteometric evidence that the early herders were controlling breeding conflicts with
the fact that the herders were involved in the management of wild animals at the
earliest stages of pastoralism; for example, reindeer pastoralism is stil controlling
beeding conflicts today through involvement in wild animal management.

The centers where pastoralism originated and the routes by which it spread have
now been examined more specifically (Khazanov 1984), but there is still a lot of
debate on these issues. Some scholars believe that nomadic pastoralism originated
from one center, the mountainous Zagros region of Southwest Asia (northern Iraq
and northwestern Iran), where the earliest herders domesticated goats and sheep
about 9000 years ago (Miller 1998). Concomitant with cereal cultivation, which
began somewhat earlier in the same region (Southwest Asia), animal husbandry
quickly dispersed from this center of origin northward and eastward (Fig. 1.11).
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Fig. 1.12 Multiple-center origination of pastoralism

Some scholars think that nomadic pastoralism originated from multiple centers in
different parts of the world (Fig. 1.12). With the domestication of the horse about
6000 years ago, on the fertile steppes of southwestern Russia, nomadic pastoralism
as a way of life really started to expand throughout Central Asia (including Mongolia).
Some of these ancient nomads would undoubtedly also have penetrated into the
western Himalayas, where alpine meadows would have provided good grazing for
their livestock. Some of them would have reached the Tibetan grasslands from
Central Asia to the west and north (Miller 1998). The Qiang, a nomadic tribe believed
to be the ancestors of modern Tibetans, started herding animals on the rangelands of
the Qinghai—Tibetan Plateau about 4000 years ago. These early nomads were known
to the Chinese in the Hsia Dynasty (2205-1766 B.C.) as they sent rugs made from
the “hair of animals” to “Hsia Emperor.” The nomads originated from the Kurgan
culture of southern Russia are believed to have expand into the Indian subcontinent
about 3500 years ago, bringing with them not only the practice of nomadic pastoral-
ism but also the Indo-European languages they spoke (Miller 1998). From the Nile
Valley and North Africa, the pastoral culture spread to other places on the African
continent, possibly through the agency of the ancestors of the present-day Berbers
(Blench 2001). Although there is no common view on the exact routes by which and
dates at which pastoralism reached southern Africa (Bousman 1998), it seems that
pastoralists’ herding of sheep firstly and cattle shortly thereafter occurred in pre-Iron
Age transmission in nearly 2000 B.P. (Blench 2001). In the Andes of South America,
the first domestication and herding of llamas and alpacas occurred in about 6000 B.P.
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(MacDonald and MacDonald 2000). In terms of a great difference in sociocultural
features (such as language, tradition, and herding practices) among different pasto-
ralist groups across the world, we assume that a multiple-center origination is more
probable for explaining the spread of pastoralism worldwide.

1.4 Distribution of Contemporary Pastoralism

According to the global pastroralism map developed by the World Initiative for
Sustainable Pastoralism, pastoralism is presently predominant in sub-Saharan
African, southern Africa, Central Asia (including the Himalayas), northern Europe
(including the Russian Arctic), central South America, western North America, and
Australia (Fig. 1.13).

In most of Europe, pastoralism usually occurs in high mountains, in arid zones,
or on poor soil lands, where intensive cultivation is physically not possible (World
Initiative for Sustainable Pastoralism 2007). These areas also very often have high
biodiversity or very specialized plant and animal communities of high nature value.
In the European Alps and highlands, pastoralism is one of the major components of
the agricultural sector (Biber 2006). For example, Alpine pastures account for a
quarter of farmland for 500,000 cattle raised by 70,000 farmers on 12,000 sites in
Austria as transhumant pastoralism. Alpine pastures in Upper Bavaria host about
half of 50,000 cattle from 1400 sites in Bavaria and alpine pastures in Allgdu host
the other half under transhumant pastoralism. Alpine pastures on the Swiss high-
lands, amounting to 35 % of the nation’s farmlands, are grazed in summer by about
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Fig. 1.13 Global distribution of pastoralism. (From http://www.iucn.org/wisp)
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380,000 cattle (including 130,000 cows) and 200,000 sheep in transhumant pasto-
ralism. The highlands of the Great British Isles (including Wales, Scotland, England,
Ireland) maintain a great number of sheep and cattle by use of trucks as the trans-
portation medium in upland—lowland migrating pastoralism. In Scandinavia, trans-
humant pastoralism is still largely practiced on sheep and cattle rearing in
mountainous areas, such as Virmland, Dalarna, Hérjedalen, Jimtland, Hélsingland,
Medelpad, and Angermanland in Sweden, in addition to reindeer rearing.

In Asia, grasslands/rangelands are composed of the largest contiguous landmass,
stretching from the borders of eastern Europe to the Pacific Ocean. Asia’s grass-
lands account for 25% of the total grasslands/rangelands in the world (Kerven
2006). In Central Asia and the Far East, the rangelands/grasslands are climatically
characterized by cold and snowy winters and warm summers. There, the low tem-
perature (about —30 °C in Central Asia and inner Asia, and around —70 °C in Siberia)
is the dominant environmental factor which limits the growth of grassland vegeta-
tion. In the grassland/rangeland areas of this region, pastoralism is practiced to raise
common livestock such as sheep, goats, horses, and cattle, and some specific live-
stock, including yaks, Bactrian camels, and reindeer (Kerven 2006). The grazing
pastures vary from permafrost tundra in the north to hot sandy deserts in the south,
from the temperate tussock in low valleys of southern China to highland alpine
meadows at altitudes of more than 4000 m on the Qinghai—Tibetan Plateau. The
economic, social, and political position of pastoralism in this region varies consider-
ably between the countries across the region. In China, more than 40 % of national
landmass is covered by grasslands/rangelands, which occurs mostly in northern and
western China. Inner Mongolia, Tibet, Xinjiang, Qinghai, Sichuan, Gansu, Yunnan,
Liaoning, Jilin, and Heilongjiang are top ten provinces for pastoral production. The
Chinese population involved in pastoralism is about, accounting for 15% of the
total national population of 1.3 billion. For pastoralism-specialized ethnic groups
such as Tibetans, Mongols, and Kazaks, most of these populations are traditional
pastoralists. In Mongolia, most of the population (85 % of the agricultural popula-
tion) are pastoralists, and pastoral production provides the mainstay of the national
economy, with a powerful political lobby. In Kazakhstan and Turkmenistan, a high
proportion of the rural population (68 % and 43 % respectively) is engaged in raising
livestock, but the relative value of livestock production is far less than the revenues
from minerals in the national economy. In Tajikistan, most pastoralists (4 % of the
total agricultural population) live in the high mountain areas in the east, where mar-
keting is poor because of international trade barriers. Uzbekistan and Kyrgyzstan
have considerable numbers of pastoralists (6 % and 7% of the total agricultural
population respectively) who make a living through selling meat and dairy products
to urban and arable areas. China has the highest population of pastoralists (19.5 mil-
lion) in Asia, although this number (only 2.4 % of the total agricultural population)
is far lower than the population of Chinese cultivators. The grasslands/rangelands in
Siberia in Russia are vast, even larger than those in China. However, these grass-
lands/rangelands are very in low productivity and support only a couple of million
livestock and less than a million pastoralists (Kerven 2006).
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In the Near East and South Asia, pastoralism is one of the major agricultural
production systems in arid and semiarid areas (Gura 2006). In Iran and Jordan, up
to 90 % of the country is dry land. The ratio of drylands to total land area is 45 % in
Afghanistan, 60 % in Pakistan, 63 % in Iraq, and 55 % in Syria. Most of these dry-
lands have, with exception of pastoralism, limited economic use (Gura 2006). In the
Himalaya of South Asian countries such as Bhutan, Nepal, India, and Pakistan,
pastoralism is still providing the mainstay for the regional near-subsistence econ-
omy, as agricultural production is impossible because of low temperatures at high
elevation and steep terrains in the mountainous areas (Dong et al. 2009). For
instance, regions such as Zanskar in northwestern India, Skardu in northern Pakistan,
and Kham Magar in western Nepal still maintain nomadic pastoralism as the subsis-
tence economies in the societies.

In Africa, pastoralism is distributed all over the continent. North Africa has vast
areas of grasslands/rangelands, mainly steppe and arid Saharan land (Dutilly-Diane
2006). In terms of grassland/rangeland size, Morocco and Algeria are the top coun-
tries. They have about 20 million hectares of steppe, accounting for more than 40 %
of the nation’s territory. Tunisia ranks third in the size of grasslands/rangelands,
which cover 25 % of the total territory. Two large desert counties, Egypt and Libya,
the grasslands/rangelands covering about 1-2 % of the national territory (Dutilly-
Diane 2006). The primary vocation on the grasslands/rangelands is livestock pro-
duction. Therefore, the steppe in North Africa is called “the world of sheep.”
Pastoralism of small ruminant rearing is the traditional mode of valorization of the
steppe. Although the reality may be overestimated to some extent, the document
shows that 48 %, 62 %, and 75 % of the total small ruminant populations belong to
pastoral production systems in Algeria, Tunisia (the data include animals in the
center of the country as well) and Morocco respectively (Dutilly-Diane 2006).

In East Africa, pastoralists can be found in all countries, especially in the arid
and semiarid dryland areas, where pastoralism is a major production system and
livelihood strategy (Odhiambo 2006). In Kenya, there are about four millions pasto-
ralists, accounting for more than 10 % of the nation’s population. All of the arid and
semiarid lands, constituting 80 % of the national landmass, are occupied by pastoral
and agropastoral communities (Pastoralist Thematic Group 2001). In Uganda, there
is a cattle corridor specialized for pastoral production. This corridor ranges from
Mbarara in the southwest to Kaabong in the northeast of the country, covering 42 %
of the country’s landmass and 51 % of the national territory. Traditionally, most
households (more than 60 %) along the cattle corridor are pastoralists (Odhiambo
2006). Outside the cattle corridor, such as in Kasese and Bundibugyo in the Western
Rift Valley, there are also a large number of pastoralists. Totally, pastoralists consti-
tute 22 % of the population of the whole nation (Odhiambo 2006). In Tanzania, the
pastoral economy is the mainstay for supporting the livelihood of 10% of the
nation’s population (Odhiambo 2006). The land use in most of the nation’s arid and
semiarid areas, such as Manyara, Arusha, Dodoma, Singida, Shinyanga, and
Mwanza, is dominated by pastoralism. The pastoral groups own about 99 % of
Tanzania’s livestock population, and form the backbone of the livestock sector
(Odhiambo 2006). In Sudan (including South Sudan), 20 % of the national popula-
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tion is involved in pastoralism, especially in arid and semiarid regions such as
desert, and savanna, where pastoral production accounts for 80 % of the country’s
livestock wealth (Sin 1998) and contributes 25 % of foreign exchange earnings from
livestock export (Odhiambo 2006).

In West Africa, pastoralism occurs mainly in Burkina Faso, Mali, Mauritania,
Niger, Senegal. and Chad. located in vast Sahelian zone dominated by climatic haz-
ards (Wane 2006). Although these countries are very similar in terms of pastoralism,
mobile livestock production on the natural rangelands, there are some differences in
the pastoral systems (i.e., nomadism, transhumance, or agropastoralism) which are
determined by the mobility of the pastoralists’ dwellings and the presence or absence
of agricultural activities (Wane 2006). Within the vast Sahelian zone, pastoralism is
principally the activity of the multivariety ethnic group of Fulani, and other ethnic
groups such as the Touareg, Toubou, Wolof, and Serere have recently adopted pas-
toralism (Wane 2006). These pastoral people herd either monospecific or mixed
groups of different livestock species, including bovines, ovines, goats, camelids,
donkeys, and equines (Wane 2006). In the Sahelian zone, the livestock production
characterized by pastoral mobility and full use of natural resources (the rangelands)
contributes a great share to the national economy. According to the report prepared
for World Initiative for Sustainable 1674 Pastoralism by (Wane 2006), the shares of
agriculture in national GDP of Sahelian countries in 2003 were 31.0 % in Burkina
Faso, 38.0 % in Mali, 20.0 % in Mauritania, 39.9 % in Niger, 17.6 % in Senegal, and
45.6 % in Chad, and the shares of livestock production in the national agricultural
GDP were 24.7 % in Burkina Faso, 41.6 % in Mali, 70.0 % in Mauritania, 29.8 % in
Niger, 37.3 % in Senegal, and 11.0 % in Chad (Wane 2006).

In southern Africa and the Horn of Africa, pastoralism is practiced widely from
the Cape of Good Hope to Cairo. In this region, countries such as Somalia, Ethiopia,
Botswana, Zimbabwe, South Africa, Namibia, Malawi, and Zambia have a tradi-
tion of pastoralism, although each of them is remarkably distinct in terms of live-
stock production and marketing systems because of variations in climate, natural
resource endowment, colonial history, and current levels of national economic
development (Behnke 2006). In Somalia, nearly 98 % of agricultural land is pas-
tureland, most of which is rangeland, where three quarters of the total nation’s
population (9.7 million) make a living on livestock production. In Ethiopia, pastoral
residents account for only 8 % of the total population, whereas the pastoral popula-
tion occupies a large area (60 % of the country’s land) and produces a higher share
of national livestock outputs; that is, 73 % of the goats, 25 % of the sheep, 20 % of
the cattle, and 100 % of the camels in the nation’s livestock population (Aklilu
2002). In Botswana, rangelands account for 99 % of the nation’s agricultural lands
and support about 0.6 million people (47 % of the national population) who live on
pastoral production. In Zimbabwe, pasturelands account for 84 % of agricultural
lands, and 6 % of the nation’s population lives on rangeland-based livestock pro-
duction. Similarly, in South Africa, 84 % of agricultural lands are pasturelands ,and
16 % of the nation’s population (more than 6.3 million) live in rangeland areas for
livestock production. Despite South Africa being a relatively advanced industrial
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economy among all African countries, many pastoralists are unwilling to be
involved in marketing production and insist on keeping the tradition of livestock
production. Namibia ranks first among African counties in terms of ruminant meat
production per capita. In this country, pasturelands account for 98 % of total agri-
cultural lands, and 54 % of the total population lives on livestock production in
semiarid rangeland areas. In contrast, Malawi ranks last among African countries in
terms of meat and milk production. Although 42 % of Malawi’s agricultural lands
are pasturelands, only 2% of the nation’s population lives in rangeland areas for
livestock production. In Zambia, pasturelands account for 85 % of the nation’s agri-
cultural lands, and 14 % of the national population lives on livestock production in
semiarid rangeland areas (Behnke 2006).

In South America, indigenous pastoralism of herding camelids (llamas, alpacas,
vicuiia, and guanaco) has a long tradition as a form of livelihood and a production
system in mountainous areas, particularly in the Andes (Westreicher et al. 2000).
Nowadays, South American pastoralism exists mostly in the habitat known as
“puna” or “altiplano” in the semiarid regions of the Andes between 3700 and
5000 m above sea level. Along the Andes, Argentina, Bolivia, Chile, and Peru are
presently four major South American countries involved in pastoralist activities
(Westreicher et al. 2007). In the central Andes, Bolivia and Peru are at the heart of
South American pastoralism for historical, cultural, and geographical reasons, and
pastoralist activities are importantly in their national economies (Westreicher et al.
2006). In Bolivia, rangeland-based alpaca production is the key pastoralism in the
Andean highlands called “altiplano,” particularly in the Cordillera Oriental, which
is close to the Peruvian border. In Peru, the Andean highlands called “sierra” pro-
vide home for 41 % of the nation’s population and serve as the production base for
all of the nation’s sheep, llamas, and alpacas and 70 % of the nation’s cattle. In
Argentina and Chile, pastoralists occupy marginal areas in the southern Andes and
their economic relevance lies in their capacity to activate economic niches; that is,
goat raising in northern Chile and southern Argentina, and camelid raising in
northern Argentina.

In North America, pastoralism continues to be an important livestock production
system practiced in mountainous areas and parts of the Great Plains (Huntsinger
et al. 2010). Moreover, there is also reindeer pastoralism in arctic regions of North
America. In the western USA, pastoralism relies in most cases on the use of public
land resources, which are highland pastures under the jurisdiction of the US Forest
Service and lowland steppes and deserts under the jurisdiction of the Bureau of
Land Management (Sulak and Huntsinger 2007). The American ranchers tradition-
ally move their herds up to highland pastures with the appearance of green grass in
spring and summer, and graze their herds on the lowland steppe or desert in winter.
In California and Texas, more ranches tend to have private land for pastoral produc-
tion mainly because of the tradition of the Spanish land grant system. In these areas,
livestock keepers, including ranch family members, hired shepherds, and hired cow-
boys, move to the mountains and stay in the line camps to herd their sheep and cattle
on highland pastures during the summer, or visit the upland ranches regularly by
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using trailers to transport horses to the highland pastures (Huntsinger et al. 2010).
In the southern Appalachians, livestock, especially sheep, are often grazed on grassy
bald mountaintops where wild oats predominate. These balds might be the remnants
of ancient bison grazing lands maintained by early Amerindians to some extent.

In Oceania, extensive pastoralism has been practiced on vast rangelands since
European settlement (Earl and Jones 1996), allowing sheep and cattle to move as
they choose the grazing lands over large areas. In Australia, this practice continues
to survive in modern ranching systems throughout the country except in the central
and coastal areas, where less pastureland can be found (Earl and Jones 1996). In
New Zealand, this practice exists on one third of the country’s land at high altitude
(Lambert and Snow 2011).

1.5 Identity and Structure of Pastoralism

1.5.1 Characteristics of Pastoralism

Pastoralism generally has a mobile aspect, with herds being moved in search of
fresh pasture and water (except for pastoral farming, in which pastoral farmers
grow crops and improve pastures for their livestock). Pastoralism is often the
optimal subsistence livelihood, which is generally independent of any particular
local environment (O'Neil 2011). By nature, “pastoralists are flexible and oppor-
tunistic and can rapidly switch management systems as well as operating multiple
systems in one overall productive enterprise” (Blench 2001). For example, pasto-
ralists sell their herds or move them to new pastures when there is a drought. In
contrast, agricultural cultivators rarely have these options. A pastoral subsistence
pattern (especially nomadic pastoralism) is very often an adaptation to an irregu-
lar climate to reduce the risk in semiarid open country (O'Neil 2011). Mobile
livestock grazing on the extensive grasslands/rangelands in arid and semiarid
regions is a key feature of pastoralism (Blench 2001). The species of pastoral
animals vary with different regions across the world, but they are all domesticated
herbivores that are kept normally in herds and fed on rangeland forages or other
abundant plant foods such as fodder trees (Blench 2001). The pastoral animals are
herded as single species or mixed ones by pastoralists, depending on their tradi-
tional grazing practices. Sometimes, pastoralists keep nonpastoral species such as
dogs and chickens, in addition to pastoral animals. Dogs are very important in
protecting the livestock from wolves across a wide range of Eurasia from the
Near East to Central Asia. In some parts of western Europe, pastoralists’ still
practice the tradition of using dogs to herd sheep (Fig. 1.14). This can help save
a great amount of human labor inputs. In West Africa, Fulani nomads carry their
chickens to feed on the rangeland worms when they graze their cattle and sheep,
which adds significant value to livestock production for the pastoral households
(Blench 2001).
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Fig. 1.14 A dog herding the flocks of sheep on the Larzac Plateau, southern France. (Photo by
Shikui Dong, 2011)

Different people who are involved in pastoralism across the world have the same
identity of mobile livestock raisers, no matter in which region they live and to which
ethnicity they belong. In addition to “pastoralists,” these people are also named
“nomads,” “herders,” “graziers” (mostly in Australia), and “ranchers” (USA,
Canada, Brazil, Argentina, and South Africa) in the different literature. Historically,
the culture of pastoralists has been interwoven with the culture of peripatetics, the
other groups who move around the pastoralist communities to supply services to
them. The most famous itinerants throughout much of Eurasia from Wales to India
are the Gypsies, who are named “peripatetics” by Rao (1982, 1987). Although they
do not herd any livestock on the rangelands/grasslands, peripatetics have played an
important role in livestock trade in the long history of Eurasian pastoralism, particu-
larly in Afghanistan and India, where both peripatetics and pastoralists are usually
stereotyped as ethnically distinct in the same way and treated in the same category
by national governments (Olesen 1994). Although both pastoral nomads and peripa-
tetics adopt a similar mobile way of living, peripatetics are very different from
pastoralists by identity. For example, in Afghanistan, pastoralists live in black goat-
hair tents, but peripatetic live in white tents.
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1.5.2  Social Structure of Pastoralism

The requirements of mobile grazing under extensive conditions have shaped the
nature and structure of pastoral societies. Although there is an exception to any
generalization, the basis of pastoral organization in every corner of the world is the
clan, whose groupings can be very small and very shallow in time depth (Khazanov
1984). Control of the optimum territory by the clan is a function of the quality of
pastures, the variability of the environment, and the livestock species herded.
Livestock herds tend to be individually managed, whereas pastures are mostly col-
lectively managed in the traditional pastoral areas of Africa, Asia, and South
America. The livestock are normally herded by the individual households in the
clan, but pastoralists can hire outsiders to graze their livestock if the herd sizes are
too big to be managed by the household labor. For example, Ful fe herders in mod-
ern Niger made slaves manage their great numbers of cattle herds. As such, “many
pastoral societies in Africa and the Near East developed elaborate caste systems
based on slaves and non-slaves in 19th century” as stated by Blench (2001). When
the slaves received their freedom in the colonial era, they stayed with their original
camps for some time, but the clans have been gradually broken up away to form
independent households, particularly in the remote areas where traditionally author-
ity cannot be brought to bear (Blench 2001).

Collective control of pasture resources is an ideal way of assuring pastoralists’
mobility, as they must have access to a very large territory to reduce the risks of
drought and inclement weather in arid regions. For Somali, as an example, to
maintain mobility is so important that the territory is not strictly refined, and even
the use of wells or pastures clearly defined to belong to an individual or other groups
is possible if there is sufficient water or grass for all of the groups (Swift 1977).
However, there are always some contradictions between the individual pastoralists
who want to expand the family herds and the collective group that wants to equally
share the pastures. The expansion of herds leads to unequal accumulation within
pastoral communities, threatening group unity and pasture health. The individuals
do need access to communal grazing lands and the aid of fellow pastoralists to help
protect themselves from outsiders (Swift 1977).

These conflicts can be mitigated by a variety of institutions and beliefs. For
example, the needs of the community are reinforced by a system of ideology, “live-
stock fetishism” (Bonte 1981), which reduces the inequity and promotes group
unity. Moreover, these institutions and beliefs can sanctify the traditions of sacri-
fices, bridewealth giving, hospitability rules, and animal lending, which can not
only reduce inequality of pastoral groups, but can also lessen the risk by permitting
a wider dispersal of animals and by resolving labor bottlenecks. As an important
aspect of pastoral life, hospitality plays a very important role in facilitating mobility
and helping isolated herders obtain needed information. Segmentary lineages and
similar forms of social organization are also well adapted to the needs of pastoral
societies (Salzman 1978). Self-reorganized organizations (such as livestock asso-
ciations), elected bodies (such as community committees), and norms, rules, and
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regulations derived from the traditions and practices have run the pastoral produc-
tion systems in the pastoral realm worldwide for a long time.

1.5.3 Sex in Pastoral Society

The role of women in pastoral society has been widely debated, in part because
pastoral societies are much more dominated by men than are most other subsis-
tence systems (Blench 2001). There is an exception in the pastoral society of the
Saharan Tuareg, which is mother (patrilineal) and women dominated. The use of
labor within pastoral societies is very much sex specific. For pastoral production,
women usually contribute more labor and play more important roles than men.
However, pastoral women play less important roles than pastoral men or are
totally ignored by the pastoral society in decision-making processes. In the male-
dominated pastoral societies, elderly men usually make important decisions
regarding herd mobility, turnover planning, conflict mitigation, and social rela-
tions among pastoral groups. In the family, men traditionally own the animals
and control the money and the women have no rights to own animals and make
budget plans.

In many pastoral societies, women primarily care for children and elderly people
and perform domestic chores such as childcare, cooking, and weaving cloth
(Fig. 1.15). In addition, women are customarily responsible for livestock rearing and
herding (Fig. 1.15). Women are the key laborers in many pastoral societies for both
processing and marketing milk and dairy products (Fig. 1.15), although women are
not allowed to milk the animals or are allowed to milk only certain kinds of livestock
in some societies (Blench 2001). When the animal herds are moved to new pastures,
women may have to participate in dismantling and rebuilding their houses. In most
cases, women herd the livestock and care for young and sick livestock kept near the
homestead, whereas men herd the animals and sell meat animals in systems when a
herd is split. Normally, the income from selling live animals and animal products
goes to the men. Although women are responsible for most of the workload in pas-
toral societies in general, men usually acquire prestige and power in controlling the
pastoral incomes and family consumption. Much evidence shows that empowering
women remains a challenge in most of the pastoral regions across the world.

1.6 Importance (Values) of Pastoralism

Globally, the importance of pastoralism can be found in many dimensions, espe-
cially the socioeconomic, ecological, and cultural dimensions; for example, it sup-
ports huge human populations in rangeland areas, provides tremendous food and
ecological services, makes significant contributions to the subsistence economy in
some of the world’s poorest regions, and maintains long-standing civilizations



Fig. 1.15 Female pastoralists’ activities: (a) fuel (yak dung) collection in Qinghai, China; (b)
livestock herding in Bolivia; (¢) household chores such as water collection and carrying in Ethiopia;
(d) milk processing in Tibet, China; (e) making of living materials (such as tents) in Tibet, China;
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(Nori and Davies 2007). Davis and Hatfield (2007) stated that pastoralism can eco-
nomically create existence values (intrinsic benefits for the global society), option
values (retaining future opportunities), direct values (local benefits in social, eco-
nomic, and environmental dimensions), and indirect values (associated with tour-
ism and agriculture); see Fig. 1.16. In terms of economic values from the measured
direct value point of view, Hatfield and Davies (2006) highlighted that pastoralism
makes great contributions to agricultural and national GDP in countries such as
Mongolia and Sudan, where pastoralism is as a predominant agricultural sector.
According to official statistical data, pastoralism accounts for as much as 30 % of
national GDP in Mongolia and 80 % of agricultural GDP in Sudan (Hatfield and
Davies 2006).

Although few countries have official data on the contribution of pastoralist sys-
tems to national accounts, the available information indicates that the contributions
of pastoralism to agricultural GDP are quite high in several African countries, such
as Sudan, Senegal, Niger, and Kenya (Fig. 1.17). In East African counties, almost
all Massai communities depend totally on pastoralism as the subsistence produc-
tion system. It is believed that no system other than pastoralism can utilize the
physical, climatic, and vegetative variations inherent in dry Africa as effectively,
and the productivity of pastoral systems in Africa can be higher than that of other
systems under the same conditions. African pastoralism has been shown to be
between two and ten times more productive per hectare than ranching systems
(Scoones 1995). These facts have changed the common belief that pastoralism adds
little to national economic activities and is less productive than sedentary livestock
raising to the new viewpoint that pastoralism is a viable economic system which
can improve the livelihoods of millions of pastoralists and contribute to poverty
reduction and environmental management in dry zones by promoting market access
and enhancing mobility (Pastoralist Thematic Group 2001).

In addition to economic values, pastoralism has significant environmental value
by providing all kinds of ecological services listed by Millennium Assessment
2003, including provisioning (such as food and fiber), supporting (such as soil for-
mation and retention), regulation (such as climate regulation), and cultural (such as
spiritual and religious) services. In terms of ecological services, a great amount of
evidence shows that effective animal grazing can contribute to maintaining healthy
rangeland vegetation, which generates rich biodiversity, promotes biomass produc-
tion, captures carbon, reduces erosion, maintains soils, and facilitates water-holding
capacity (Voisin 1959; Savory 1999; Frank et al. 1998). Large pastoral systems such
as tropical savannas and temperate steppe represent a great (actual and potential)
carbon sink, and pastoralism can effectively promote the potential of rangeland for
capturing carbon. It was estimated that grasslands/rangelands store approximately
34 % of the global stock of CO,, whereas only US$7 per hectare for the gas regula-

<

Fig. 1.15 (continued) (f) child caring in India; (g) milking animals in Afghanistan; (h) calf rearing
in Qinghai, China; (i) handicraft making (such as embroidery) in Xinjiang, China. (Photos by (a)
Xukun Su, 2014; (b) Tourrand, 2010; (c¢) Allan Degen, 2010; (d, e) Ruijun Long, 2008; (f) Shikui
Dong, 2010; (g) Shaoliang Yi, 2010; (h) Xukun Su, 2014; (i) Xi Wang, 2011)
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Fig. 1.16 Total economic values derived from pastoralism. (From Davis and Hatfield 2007)

tion function of this biome was given in a global valuation study (Costanza et al.
1997). Effective pastoral grazing management can be used as tool not only to
improve grassland/rangeland biodiversity but also to prevent land degradation and
desertification through maintaining rangeland ecosystem integrity (Niamir-Fuller
1999). The mean value of the maintenance of biodiversity in grasslands across dif-
ferent sites was estimated to be about US$7.5 per hectare per year (Yu et al. 2005),
although the accurate estimation varies with many factors, such as the inclusion of
all animal and plant species living in the grasslands/rangelands and the outsiders’
willingness to pay for conserving grassland/rangeland biodiversity. Water-holding
services are essential for pastoralism in the different grassland/rangeland areas, and
effective pasture management, including grazing management, can improve
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Fig. 1.17 Contribution of pastoralism to agricultural GDP in several African countries (Source:
Davis and Hatfield 2007)

infiltration of water and reduce runoff, and thereby raise water tables. Although it is
hard to quantify the water-holding services of pastoralism on a global scale because
of data scarcity, the case study conducted by Yu et al. (2005) shows that water hold-
ing of the grasslands/rangelands (mostly grazing pastures) in the Qinghai—Tibetan
Plateau of China was valued at US$1524 per hectare per year, which may provide
an idea for gauging the value of the water-holding service provided by worldwide
pastoralism. A great number of studies have shown that pastoralism plays important
roles in maintaining ecosystem health and resilience and promoting water and min-
eral cycling in many grassland/rangeland ecosystems, but still no data are available
for quantifying the value that pastoralism provides for maintaining water and min-
eral cycling. The case study conducted by Yu et al. (2005) in the grasslands/range-
lands of China showed that the value of soil maintenance provided by pastoralism
was US$3 per hectare per year.

Other key features of ecological services of pastoralism are sociocultural ones,
traditional knowledge of the pastoralists (e.g., transhumant grazing by generations of
traded knowledge on the carrying capacity of soils), pastoralist’s coherent associa-
tion with the landscape (usually mainly formed by pastoral activities), and the diver-
sification of language and religions within pastoral societies in the world. A
Mongolian saying states that “half of human history has been written in the grass-
lands.” This does mean that pastoral civilization and agricultural civilization
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Fig. 1.18 Religion associated with pastoralism: (a) Mongolian Obo, praying sites on grasslands;
(b) Tibetan Buddhist temple, half-down sheep in the main gate; (c) Tibetan Maany stones, the
praying rite on Tibetan rangelands; (d) holy mountain with scared yak status in Tibet. (Photos by
(a) Wei Sha, 2012; (b) Shikui Dong, 2013; (¢, d) Shikui Dong, 2012)

were equally important in human history. The diverse cultures created by different
pastoral societies represent the rich resources of the arts (Fig. 1.18), sports (Fig. 1.19),
religion, etc., across the different corners of developing world (Fig. 1.20). Although
these values have often been underestimated or even overlooked by researchers and
policymakers, there is great potential for adding extra values to pastoralism by con-
verting these sociocultural resources into tourism and education.
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Fig. 1.19 Sports associated with pastoralism: (a) horse racing among Tibetan pastoralists in
Qinghai, China; (b) horse catching among Mongolian pastoralists in Inner Mongolia, China;
(c) wrestling among Mongolian pastoralists in Inner Mongolia, China; (d) archery racing
among Mongolian pastoralists in Inner Mongolia, China. (Photos by (a) Shikui Dong, 2012;
(b—d) Wei Sha, 2013;)

1.7 Future of Pastoralism

In its long history, pastoralism has coevolved and coexisted with agriculture, and
pastoralists have even successfully conquered agricultural societies. This is particu-
larly true for the Mongol horse pastoralists, who conquered the agriculture-dominated
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Fig. 1.20 Arts associated with pastoralism: (a) Kazak pastoralist’s painting of donkey grazing in
Xinjiang, China; (b) Kazak pastoralist’s embroidering in Xinjiang, China; (¢) Yugur pastoralist’s
dance in Gansu, China; (d) Kazak pastoralist’s horse-feet-like violin in Xinjiang, China. (Photos
by (a) Shikui Dong, 2013; (b, d) Xi Wang, 2013; (¢) Chengzhang Zhao, 2014)



1 Overview: Pastoralism in the World 33

societies of China and Central Asia in the thirteenth century, and they also seized
control of agriculture-dominated societies of Persia, Iraq, much of Russia, and the
northern parts of South Asia in the fourteenth century (O’Neil 2011). Much evidence
shows that the pastoralism as the mobile livestock production system has been
adopted in recent centuries and will certainly remain in the future in the developing
world (including developing regions in developed counties such as rangeland zones
in Australia). Pastoralism will be kept as the backbone of the economy and as the
mainstay of ecosystem protection in marginal and fragile areas, because it is gener-
ally regarded as an efficient, low-energy-requiring subsistence base for these areas.

However, the present shape evolved from very distinctive influences in the twen-
tieth century (Table 1.2), and there will unlikely be a return to some prior imagined
golden era. Similar situations can be found in the pastoral societies in various
regions of the world; the drivers that have heavily changed African pastoralism are
affecting pastoralism in Central Asia and other pastoral regions. Pastoralism has
been declining because of agricultural expansion, industrial development, and sed-

Table 1.2 Key factors influencing pastoralism in the twentieth century (Blench 2001)

Factor
Modern veterinary medicine
Modern weapons

Enclaving

International pressure for
hygiene in slaughtering and
dairying

Declining prestige of dairy
products

World market in livestock
products

Ideological interference by the
state

Alternative calls on pastoral
labor

Modern transportation
infrastructure

Introduction of high-input,
high-output exotic breeds

Emergency relief, restocking,
and rehabilitation programs

Conservation lobby

Encroachment on rangeland

Impact

Increases in productivity and greatly enlarged herds

Major decline in predator threats, increasingly violent ethnic
conflict, and high levels of insecurity

Collapse of traditional “safety nets” in terms of long-distance
migration in periods of climatic extremes

Declining market for pastoralist products

Terms of trade running constantly against pastoral livelihoods

Governments import cheap meat, milk, etc., to satisfy urban
demand at the expense of the pastoral sector

Inappropriate social and management strategies adopted and
maintained by a combination of subsidized inputs and
implied violence

Pressure for children to go to school and younger people to
earn cash outside the pastoral economy

Replaces systems where transport is a major element of
economic production (llamas, horses)

Makes pastoralists dependent on effective infrastructure
where input supply is irregular, creating periodic crises
Keeps nonviable households in pastoral areas, thereby
accelerating the cycle of deficits

Pressure to turn previously pastoral land over to reserved
wildlife/biodiversity regions with corresponding hard
currency income from tourism

Rangeland is being eliminated through the use of politically
attractive but often uneconomic irrigation systems
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entary livestock farming in recent centuries. Most national governments in pastoral
regions tried to settle pastoralists and reduce herd populations prevent overgrazing.
Many pastoral communities are increasingly becoming sedentarized groups, often
devoting themselves to small-scale cultivation, even though the quality and success
rate of this type of cultivation are quite low. With the increasing sedentarization of
pastoralists, the reduction in labor input in mobile livestock rearing may lead to a
shift from multiple pastoralism toward solely pastoral farming or agropastoralism
production, implying a terrible loss of diversity of pastoralism. As a result, the
practices of pastoralism have been overwhelmed. If these situations continue, it is
likely that pastoral societies across the world will have more unpleasant fates in the
future.

Although pastoralism is changing to adapt to natural pressures and socioeco-
nomic forces, most pastoral societies are marginalized by governmental policies
and development strategies. In High Asia, the tragedy of responsibility associated
with modernizing traditional pastoral practices and preserving modernist world-
views is currently challenging the sustainable development of pastoralism
(Kreutzmann 2013). In Central Asian republics such as Kazakhstan, Turkmenistan,
Uzbekistan, and Kyrgyzstan, decollectivization and the consequent loss of subsidies
provided by the former Soviet regime may have the potential to bring about a return
of more traditional systems of nomadic pastoralism. However, the collapsed public
veterinary services, poor access to pastoral areas, and unstable market prices for
livestock products reflect big problems for most places in the pastoral regions. In
China, the increased pasture enclosure and the pastoralist settlement aiming at
decreeing resource utilization strategies and implementing “modern” lifestyles
through the interference of central authorities are nowadays altering the traditional
land use practices of pastoralism in vast grassland areas. With the perception that
modernity can be achieved only in urban settings, the central and regional govern-
ments in China are promoting the urbanization of township development in pastoral
areas (Kreutzmann 2013). The associated consequences of overgrazing on some
pastures are grassland degradation and desertification and those of undergrazing on
some pastures are shrub encroachment and biodiversity loss in northern and western
regions of the country. In Africa and the Near East, pastoralism is being much more
marginalized by the gradual expansion of agricultural production with increasing
rainfall. Increased grazing pressures on pastures are leading to the degradation of
fragile grasslands/rangelands and may force some of pastoralists to quit their tradi-
tions of livelihood, mobile livestock rearing. In the Americas and the circum-
Mediterranean region, infrastructure development and enclosed livestock production
associated with regional development strategies are forcing out the remaining pas-
toralists. In some areas, the marginal lands that were previously used as pastures and
homelands by pastoralists are increasingly being converted into reserves of biodi-
versity. These consequences have been accelerating impoverishment in many coun-
tries in the developing world, a situation intermittently remedied by mineral
revenues but not through the development of pastoral systems.

Whatever the future of pastoralism is, the lessons learned in different pastoral
areas across the world could be absorbed in the policy-making structures of sustain-
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able pastoralism. Whether the importance of pastoralism is appreciated by global
communities or not, the environmental services of pastoralism need to be widely
recognized and the respective governments in the pastoral regions should act effec-
tively to protect or restore such services. Irrespective of whether the emerging econ-
omies can benefit from the past mistakes made in the pastoralism sector, it is
important to maintain the environmental benefits of pastoralism while it still exists.
As stated by Davis and Hatfield (2007): “The key is to disseminate improved under-
standing of pastoral society as broadly as possible, making both policy and the
effective management of pastoral systems as widespread as possible in the future.”
Moreover, McAllister et al. (2006) stressed that understanding past adaptation of
pastoralism is important for planning and directing the future of pastoralism.
Therefore, the lessons learned and experiences obtained in the past should be con-
sidered in the policy making for sustaining pastoralism in the future.
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Chapter 2
Vulnerability and Resilience of Human-
Natural Systems of Pastoralism Worldwide

Shikui Dong, Shiliang Liu, and Lu Wen

Abstract This chapter describes the definitions of resilience, vulnerability, and
human-natural systems, presents general views on vulnerability/resilience of pasto-
ralism, provides the framework for assessing vulnerability/resilience of pastoralism,
and identifies vulnerability/resilience of human-natural systems of pastoralism
worldwide. Resilience is defined as the capacity of a system, community, or organi-
zation to withstand loss or damage and to recover from the impact of an emergency
or disaster. Vulnerability is defined as the sensitivity of people, places, ecosystems,
and species to contingencies and stress, and their capability to cope with them. A
human-natural systems is defined as the integrated system in which people interact
with natural components. Human—environment systems, social-ecological systems,
ecological-economic systems, and population—environment systems are different
forms of human-natural systems. The resilience/vulnerability of the human-natural
systems concerns the resilience/vulnerability of interdependent systems of people
and nature. The human-natral systems of pastoralism worldwide are reducing their
resilience and enhancing their vulnerability to natural stress and human-induced
shocks. An agroecosystem—livelihood—institution three-dimensional “vulnerability/
resilience” framework and a pressure—state—response model can be used to examine
the vulnerability/resilience of pastoralism worldwide. Ten case studies from seven
major pastoral regions across six continents show that the vulnerability of pastoral-
ism is very different across the world. Climate change and climate variability have
driven fragile pastoral agroecosystems into more vulnerable conditions in the Great
Plains of North America. Socioeconomic drivers such as land tenure change, agri-
culture policy reform, and human and livestock population growth have disrupted
the pastoral institutions at local and national levels into marginalized ones in Central
Asia, the South American Andes, the European Alps and highlands, Queensland in
Australia, and the Arctic. Combined natural and human factors have driven pastoral
agroecosystems and institutions into more vulnerable situations in the African Sahel
and the Asian highlands. Social-ecological learning, technical and management
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innovations, social-ecological system renewal, and reorganization of institutions
are pathways to mitigate the negative causes and effects of the pastoralism’s
vulnerability.

2.1 Introduction

Sustainability of pastoralism in the developing world is presently confronted with a
number of threats and pressures. Worldwide, population growth, economic devel-
opment and urbanization, land use changes, government policy changes, and cli-
mate change are putting great pressures on pastoralism, the invaluable social,
cultural, economic, and ecological asset in grassland/rangeland areas (Nori and
Davies 2007). Key ecosystem services such as biodiversity conservation and food
production provided by rangeland ecosystems through pastoralism may be vulner-
able to these changes in the developing world (Schréter et al. 2005; Abildtrup et al.
2006). It is vital to identify the drivers and causes of pastoralism degradation and to
develop a framework for assessing the vulnerability of pastoralism worldwide.
Here, we highlight the driving forces of pastoralism transformation and evaluate the
vulnerability/resilience of pastoralism across different continents by using sound
assessment frameworks.

2.2 Defining Resilience and Vulnerability

Resilience and vulnerability are paired terms whose definitions vary greatly in dif-
ferent fields. Resilience originally appeared as a concept in the science of ecology
to define the capacity of ecosystems with alternative attractors to remain in the
original state subject to disturbances (Hollings 1973). In this concept, it is implied
that a disturbance can drive the system over a stability domain of the original state,
which does not mean returning qualitatively to the original state of the system. This
concept has been repeatedly used in the field of ecology as the term of ecological
resilience by many scholars (Hollings 1996; Gunderson 2000; Folke 2006; Scheffer
2009). Nowadays, the concept of resilience has been broadly used in other fields. In
the field of engineering, the term “resilience” has been technically used as engineer-
ing resilience in a narrow concept of the return rate to equilibrium after disturbance
(Holling 1996). In the field of psychology, resilience is referred to as the capability
to protect individuals from developing serious problems as a result of exposure to
stress or adversity, which are known as risk factors (Luthar 2006). In the field of
social science, resilience is understood as the ability of human groups or communi-
ties to cope with external stresses and disturbances associated with social, political,
and environmental changes (Adger 2000). In general, it is accepted that resilience is
broadly the capacity of a system, community, or organization to withstand loss or
damage and to recover from the impact of an emergency or disaster. Similarly, vul-
nerability can be defined differently in various fields. As a synthesized term,
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Fig. 2.1 The relationship between resilience and vulnerability, linked but not opposite. (From
Maguire and Cartwright 2008)

“vulnerability” was defined by Millennium Ecosystem Assessment (2005) as “the
sensitivity of people, places, ecosystems and species to contingencies and stress,
and their capability to cope with them”.

Itis generally accepted that these two terms are linked but not opposite. Resilience
is a response to vulnerability (Kassam 2010). The higher the resilience, the less
likely there will be damage and the faster and more effective recovery may be; the
higher the vulnerability, the more exposure there may be to loss and damage
(Fig. 2.1). As resilience and vulnerability can be defined in many ways as many
complex systems have multiple attractors, the understanding of these two terms is
often complicated by a lot of issues: what factors contribute to vulnerability and
resilience, what levels exhibit vulnerability and resilience, what are the dynamics of
vulnerability and resilience over time, and what are the changes of vulnerability and
resilience from location to location. In recent perspectives, as summarized by
Maguire and Cartwright (2008), there are mainly three views on resilience: resil-
ience as stability (buffer capacity), resilience as recovery (bouncing back), and
resilience as transformation (creativity). Similarly, there are three views on vulner-
ability: vulnerability to a hazard, vulnerability as a “state,” and vulnerability as
components of a community.

2.2.1 Views on Resilience

From the various studies across a range of disciplines, the views on resilience can
be summarized into three major perspectives (Adger 2000; Folke 2006; Maguire
and Hagan 2007). However, there is a common aspect in all perspectives that resil-
ience is the ability to withstand and respond positively to stress or change (Maguire
and Cartwright 2008).
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2.2.1.1 Resilience as Stability

The stability view of resilience was firstly developed from ecological studies, in
which resilience is defined as the ability of a community or ecosystem to return to a
predisturbed state. In this view, resilience is measured as the amount of disturbance
that a community or ecosystem can tolerate before it shifts into another state, which
is often termed a “threshold.” Beyond the threshold, a community or ecosystem is
unlikely to return to its functional state (Folke 2006). A resilient community or eco-
system has a high threshold, implying it can absorb considerable stress before it
reaches its threshold.

2.2.1.2 Resilience as Recovery

The recovery view defines resilience as the ability of a community to return to its
original state from a change driven by the stressor. In this view, resilience is gauged
as the time taken for a community to recover from a change or stressor (Maguire
and Hagan 2007; Pimm 1984); that is, the shorter the time needed to return to the
original state, the more resilient the community is; the longer the time needed to
return to the original state, the less resilient the community is.

2.2.1.3 Resilience as Transformation

The transformation view considers resilience as the adaptive capacity of a commu-
nity in response to a change, meaning that it shifts to a new stable state instead of
returning to an original state in coping with disturbance. In this view, it is believed
that a resilient community may creatively respond to a change by transforming
fundamentally the basis of the community. For example, a grazing-based pastoral
community may develop economic activities other than pastoral production (e.g.,
tourism) or explore innovative grazing practices to mitigate rangeland degradation.
This view is particularly important to help understand how a resilient community
can respond positively to change, as it acknowledges that the members of the com-
munity themselves can shape the “trajectory of change” and deal with the impacts
caused by the change (Herreria et al. 2006).

2.2.2  Views on Vulnerability

Compared with resilience, vulnerability is usually more difficult to define (Schoon
2005). From various studies across a wide range of disciplines, recent views on
vulnerability can be summarized into three perspectives.
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2.2.2.1 Vulnerability to a Hazard

In the field of natural hazard studies, vulnerability is broadly defined as the fre-
quency, magnitude, timing, and intensity of the hazard that a community faces
(Fenton et al. 2007). From this perspective, a community’s vulnerability is derived
from the physical aspect of the stress itself, an outcome of a hazardous event. In this
view, the definition of vulnerability overlooks the characteristics of the community,
which shape the community’s responses to a hazard or other shocks.

2.2.2.2 Vulnerability as a “State”

The view of vulnerability as a “state” is generally applied to assess whether a com-
munity is inherently vulnerable or not. When vulnerability is viewed as a “state”, a
community (or subsections of a community) is thought to be intrinsically vulnerable
and less able to cope with stresses, shocks, and change (Brooks 2003). This view
focuses mostly on the characteristics of the community that lead to the vulnerabil-
ity; for example, poverty, inequality, low housing quality, and poor access to ser-
vices. However, it acknowledges almost nothing about the importance of the
resources and capacities of a community that help the community cope with stresses,
changes, and shocks (Brooks 2003).

2.2.2.3 Vulnerability as Component of a Community

This view considers vulnerability as one component of a community. It incorporates
the idea that vulnerabilities, resources, and adaptive capacities of a community are
dynamic and multifaceted. In this view, resilience and vulnerability are not opposite
aspects of a community, and they may exist in a community at the same time (Fenton
et al. 2007). For example, a pastoral community in arid or semiarid areas might be
vulnerable to forage shortage in a dry year. However, this community may have
adaptive capacity to overcome forage shortage by buying foodstuffs from outside or
selling more livestock.

2.3 Understanding Vulnerability and Resilience
of Human-Natural Systems

2.3.1 Definition and Types of Human-Natural Systems

In 2007, the US National Science Foundation firstly established the Dynamics of
Coupled Natural and Human Systems Program to recognize the need for enhancing
public understanding of complex systems. This program was established to promote
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and financially support “quantitative, interdisciplinary analyses of relevant human
and natural system processes and complex interactions among human and natural
systems at diverse scales”. As a result, there are major changes in progress concern-
ing how the US scientific community develops approaches to address interdisciplin-
ary and applied environmental problems. Since then, an increasing number of
interdisciplinary programs have been integrating ecological and social sciences to
study and better understand the dynamics of human-natural systems. Many scholars
have stated that it is not effective to study human and natural systems separately
when addressing social-ecological and human—environment interactions over the
long term (Gunderson and Holling 2002; Redman 1999; Walker et al. 2004; Walker
and Salt 2006). Nowadays, human-natural systems research is becoming an exciting
and integrative field of cross-disciplinary scientific inquiry, with research projects
covering a variety of coupled systems in locations spanning the globe. These proj-
ects studying human-natural systems are characterized as follows: they address
complex interactions and feedback between human and natural systems; they are
interdisciplinary, engaging biological, physical, and social scientists around com-
mon questions; they integrate various tools and techniques from the biological,
physical, and social sciences; they are context specific and illustrate long-term tem-
poral dynamics (Liu et al. 2007).

Human-natural systems, or coupled human and natural systems (CHANS) as
defined by Liu et al. (2007), are integrated systems in which people interact with
natural components (Fig. 2.2). Human-natural systems exist across multiple spatial,

External drivers External drivers

se and management of natural resou

Internal drivers Internal drivers

jvery of ecosystem goods and sg

Human-natural (social-ecological) system

Fig. 2.2 Framework of a human—natural (social-ecological) system
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temporal, and organizational scales, which may be hierarchically linked. They also
exhibit nonlinear dynamics with thresholds, reciprocal feedback loops, time lags,
resilience, heterogeneity, and surprises (Liu et al. 2007). There are different forms
of human-natural systems, such as coupled human—environment systems, social—
ecological systems, ecological-economic systems, and population—environment
systems. Among them, the social-ecological system is the mostly documented one
in the literature worldwide. The social-ecological system was defined by Anderies
et al. (2004) as a coherent system in which an ecological system is intricately linked
with and affected by one or more social systems, and the subsets of the ecological
system and the social system contain units that interact interdependently and may
be impacted by external and internal drivers (Fig. 2.2.). Up to now, the concept of a
social-ecological system has been used by many scholars to emphasize the inte-
grated concept of humans in nature and to stress that the delineation between social
systems and ecological systems is artificial and arbitrary.

The social-ecological system, the most popular form of human-natural systems,
is also defined as a set of critical resources whose flow (materials and energy) and
use are regulated by a combination of ecological and social systems (Redman et al.
2004). In the social-ecological system, there are four components: the resource, the
resource users, the public infrastructure providers, and the public infrastructures.
These are intricately linked with the internal flows (including material and energy
flow, and social and physical capital) and impacted by the external drivers of bio-
physical disruptions such as climate change and socioeconomic shocks such as eco-
nomic depressions or inflation (Anderies et al. 2004). Pastoralism is a good example
of the rangeland resources use regulated by the social-ecological system (Table 2.1).
In the social-ecological system of pastoralism, the resource is rangeland that is used

Table 2.1 Entities involved in social-ecological systems of pastoralism

Entities Examples Potential problems
Resources Rangeland Complexity/uncertainty
Resource users Herders using resources Overgrazing

for grazing livestock Overcropping

Farmers using resources
for growing crops
Public infrastructure | Executive and council of a | Internal conflict or indecision about which

providers local users’ association policies to adopt
Government bureau Information loss
Public infrastructure | Engineering work Wear out over time
Institutional rules Government policies, Memory loss over time, deliberate
customary laws, traditional | cheating
norms
External Weather, economy, Sudden or slow changes that are not
environment political system noticed

Modified from Anderies et al. (2004)
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by various resource users such as herders and farmers. The public infrastructure
providers could be a local users’ association or a government bureau. Public infra-
structure is the engineering work, which combines physical and social capital, two
forms of human-made capital (Costanza et al. 2001). There are potential problems
in each component derived either from the internal factors or from the external
drivers (Table 2.1).

2.3.2 Resilience of Human-Natural Systems

A Human-natural systems is characterized by dynamic interactions between humans
and nature, so the resilience of human-natural systems concerns the resilience of
interdependent systems of people and nature. As the mostly documented form of
human-natural systems, the social-ecological system has been widely studied in the
dimension of resilience. The great acceleration of human activities on Earth is now
making social-ecological resilience a global issue (Steffen et al. 2007). It is difficult
to continuously separate ecological resilience from social resilience and it is irratio-
nal to try to explain them independently (Folke et al. 2010). There is a clear link
between social resilience and ecological resilience in the realm of human-natural
systems such as pastoralism, in which the social groups or communities depend
greatly on ecological and environmental resources for their livelihoods (Fig. 2.3).
The linkage of social resilience and ecological resilience may occur in the way
of synergistic and coevolutionary relationships (Norgaard 1994; Adger 2000).

Human disturbances
-- Population growth
-- Globalization
-- Urbanization
-- Development
-- Political changes

Natural stresses
-- Climate change
-- Hazards
-- Disasters \
-- Epidemic diseases
-- Starvation

atural/ecological
subsystem

Interaction

. . P RLOYSIT
Human-natural (social-ecological) resilience UseHL

Ecosystem destruction
-- Resource degradation
-- L and desertification
-- Biodiversity loss

Society destruction
-- Chronic poverty
-- Social conflicts

. -- Refuges
-- Water scarcity 18
s -- Terris
-- Carbon emission
-- Wars

Fig. 2.3 Resilience of a human—natural (social-ecological) system
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The strong link between ecological and social resilience may be explained by the
dependence on ecosystems of communities, their institutional structures, and their
economic activities. For example, sustainable or unsustainable use of rangeland
resources can be highly related to the habitualized behavior, rules, and norms that
govern society to use rangeland resources.

Social-ecological resilience, according to numerous scholars (Carpenter et al.
2001; Folke et al. 2002; Kassam 2010), has three specific elements: the amount of
change a system can tolerate without reducing its function; the degree to which a
system can self-organize in response to change for renewal; the degree to which a
system can develop adaptation capacity through learning. Therefore, social-eco-
logical resilience can be well understood through resilience thinking on the basis of
three aspects: persistence, adaptability, and transformability (Walker et al. 2009;
Folke et al. 2010). As defined by Folke et al. (2010), “persistence is the tendency of
a social-ecological system subject to change to remain within a stability domain,
continually changing and adapting yet remaining within critical thresholds.
Adaptability is the capacity of a social-ecological system to adjust its responses to
changing external drivers and internal processes and thereby allow for development
within the current stability domain, along the current trajectory. Transformability is
the capacity of a social-ecological system to create new stability domains for devel-
opment, a new stability landscape, and cross thresholds into a new development
trajectory.” These three aspects interrelate and interact as multiscale resilience,
which is, according to Folke et al. (2010), “fundamental for understanding the inter-
play between persistence and change, adaptability and transformability.” Therefore,
scholars often incorporate persistence, adaptability, and transformability as key
ingredients of resilience thinking for social-ecological systems (Table 2.2).

In social-ecological systems, some questions such as “resilience of what, to
what?” are usually asked for specified resilience (Carpenter et al. 2001). However,
too much focus on the specified resilience may cause the system to lose resilience
in other ways (Cifdaloz et al. 2010). For example, if the resilience of rangelands to
overgrazing is emphasized for pastoral systems through grazing bans and eco-
migration (e.g., in China), the resilience of pastoral societies to environmental
changes (e.g., climate change and land degradation) may be reduced. In contrast,
the resilience of social-ecological systems does not define either the part of the
systems that might cross a threshold or the kind of shocks that have to be endured
by the systems. It should be about coping with uncertainty in both social and eco-
logical dimensions to create opportunities for reassessing the current situation, trig-
gering social mobility, recombining sources of experience and knowledge for
learning, and sparking novelty and innovation. As for pastoralism, herders with
their unique cultural and ethnic identities can use the indigenous knowledge and
skills to manage the rangeland resources in a sustained manner, may develop the
adaptive ability to deal with environmental shocks and crises through social learn-
ing, and can enhance their capacity to cope with environmental uncertainties
through social mobilization/transformation. Hence, persistence, adaptability, and
transformability are also the key for addressing the multidimensional resilience of
human-natural systems of pastoralism.
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Table 2.2 Ingredients of resilience thinking for social-ecological systems

Term

Active
transformation

Adaptability
(adaptive
capacity)
Adaptive cycle

Forced
transformation

General resilience

Panarchy
Regime
Regime shift
Resilience

Social-ecological
system

Specified
resilience

Stability domain
Stability
landscape
Threshold (aka

critical transition)

Transformability

Definition

The deliberate initiation of a phased introduction of 1 or more new state
variables (a new way of making a living) at lower scales, while
maintaining the resilience of the system at higher scales as
transformational change proceeds

The capacity of actors in a system to influence resilience

A heuristic model that portrays an endogenously driven 4-phase cycle of
social-ecological systems and other complex adaptive systems. The
common trajectory is from a phase of rapid growth where resources are
freely available and there is high resilience (r phase), through capital
accumulation into a gradually rigidifying phase where most resources are
locked up and there is little flexibility or novelty, and low resilience

(K phase), thence via a sudden collapse into a release phase of chaotic
dynamics in which relationships and structures are undone (£2), into a
phase of reorganization where novelty can prevail (). The r—k dynamics
reflect a more or less predictable, relatively slow “foreloop” and the Q2-«a
dynamics represent a chaotic, fast “backloop” that strongly influences the
nature of the next foreloop. External or higher-scale influences can cause a
move from any phase to any other phase

An imposed transformation of a social-ecological system that is not
introduced deliberately by the actors

The resilience of any and all parts of a system to all kinds of shocks,
including novel ones

The interactive dynamics of a nested set of adaptive cycles

The set of system states within a stability landscape

A change in a system state from one regime or stability domain to another
The capacity of a system to absorb disturbance and reorganize while
undergoing change so as to still retain essentially the same function,
structure, and feedbacks, and therefore identity; that is, the capacity to
change so as to maintain the same identity

Integrated system of ecosystems and human society with reciprocal
feedback and interdependence. The concept emphasizes the humans-in-
nature perspective

The resilience “of what, to what”; resilience of some particular part of a
system, related to a particular control variable, to 1 or more identified kinds
of shocks

A basin of attraction of a system, in which the dimensions are defined by
the set of controlling variables that have threshold levels (equivalent to
system regime)

The extent of the possible states of system space, defined by the set of
control variables in which stability domains are embedded

A level or amount of a controlling, often slowly changing variable in which
a change occurs in a critical feedback causing the system to self-organize
along a different trajectory; that is, toward a different attractor

The capacity to transform the stability landscape itself so as to become a
different kind of system, to create a fundamentally new system when
ecological, economic, or social structures make the existing system
untenable

From Folke et al. (2010)
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2.3.3 Vulnerability of Human-Natural Systems

In parallel to the resilience of human-natural systems, the vulnerability of human-
natural systems has been widely studied in the academic community. Similarly, the
social-ecological system has been the mostly documented form of human-natural
systems in the dimension of vulnerability. From the definition given by Millennium
Ecosystem Assessment (2005) that “vulnerability is the sensitivity of people, places,
ecosystems and species to contingencies and stress, and their capability to cope with
them”, the vulnerability of social-ecological systems can be understood as the sen-
sitivity and adaptability of systems to shocks and stresses in both social and ecologi-
cal dimensions.

2.4 Assessing Vulnerability/Resilience of Human-Natural
Systems of Pastoralism

2.4.1 General View on Vulnerability/Resilience
of Pastoralism Worldwide

Pastoralism illustrates significant features of human-natural systems or social-eco-
logical systems where people interact with natural components, including plants,
animals, and environment services (Vavra 1995; Nori 2007). Over centuries, range-
land residents have been continuously practicing pastoralism to accumulate a
sophisticated ecological knowledgebase to facilitate the close tracking of environ-
mental conditions and to harmonize the interactions between society and nature.
Nowadays, natural stresses and social—political threats such as climate change,
population growth, land use changes, and political system changes are decoupling
human and natural systems, resulting in changes in subsistence patterns of pasto-
ralist groups, marginalization of traditional territories, and decreased adaptive
capacity of the pastoral ecosystem throughout much of the developing world (Dong
et al. 2012). Failure to reconcile emergent issues at the interface between the eco-
logical, economic, and social considerations has repeatedly resulted in manage-
ment and policy actions that do not achieve the objectives of optimizing yield of
rangeland products in a sustainable manner (Thurow 2008). Most pastoral manage-
ment policies in place today in the developing world have not led to sustainable
outcomes, and the success or failure of many policies and management practices is
based on their ability to take into account the complexities of human-natural sys-
tems or social-ecological systems. Therefore, the tolerance to shocks, self-organiz-
ing degree for renewal, and adaptation capacity of pastoralism worldwide have
been mostly degraded, leading to decreased persistence, adaptability, and trans-
formability of pastoralism. From this perspective, the general view is that the
human-natural systems of pastoralism worldwide are reducing their resilience and
enhancing their vulnerability to natural stress and human-induced shocks.
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2.4.2 Framework for Assessing Vulnerability/Resilience
of Pastoralism

Since the stresses and threats for sustainable pastoralism vary across different
regions, it quite difficult to draw a common conclusion on how vulnerable/resilient
pastoralism is worldwide. It is particularly important to conduct a structured com-
parison study to see how the pastoral production systems in different regions across
the world are changing their vulnerability and resilience to different threats and
shocks. It is also extremely important to explore how development strategies and
other socioeconomic changes in different regions can help pastoral production sys-
tems worldwide become more resilient and robust at a time of growing risk and
uncertainty.

The vulnerability/resilience of pastoral production systems, similarly to that of
agricultural production systems, can be assessed in the dimensions of agroecosys-
tems, livelihoods, and institutions (Fraser 2007). By referring to Fraser’s (2007) and
Dougill et al.’s (2010) three-dimensional “vulnerability/resilience” coordination
framework of agricultural production systems, we can conceptualize a three-
dimensional vulnerability/resilience coordination framework of pastoral production
systems to compare different geographical regions and examine trends over time by
studying the paths through the octant as traced by changes in the dimensions of
agroecosystems, livelihoods, and/or institutions (Fig. 2.4).

Movement in this direction indicates
increasing resilience of pastoralism
Robust to the global changes

-

Agro-ccosystem on which
pastoralists depend for life

3 Abundant
Options that allow pastoralists
switch 1o Livelihood

Low # High
Institution capacity to respond to
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Fig. 2.4 Three-dimensional “vulnerability” coordination framework for assessing vulnerability/
resilience of pastoralism
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Fig. 2.5 Pressure—state—response framework modified from the OECD’s analytic structure of
policymaker information. (From Pearce and Freeman 1991)

In addition, supportive analysis is needed to fully understand cause—effect
relationships within a three-dimensional vulnerability/resilience coordination
framework of agricultural production systems. A widely used framework in natural
resource use and environmental protection (Waheed et al. 2009), the pressure—
state—response (PSR) framework developed by the Organisation for Economic
Cooperation and Development is applicable to identify the cause and effect chains
of the vulnerability/resilience of pastoralism. According to PSR theory, the human
disturbances and natural stress will generate pressure on the natural environment,
leading to changes in its state (Pearce and Freeman 1991). Information on environ-
mental changes will promote the institutional responses, which in turn will affect
human disturbance and natural stress; for example, reducing their effects and chang-
ing the driving forces or sources, so as to prevent or minimize the environmental
responses that cause harm (Fig. 2.5).

By integrating the three-dimensional vulnerability/resilience coordination frame-
work with the PSR framework, we will summarize and synthesize the worldwide
case studies to provide a detailed analysis of how human—cultural systems of pasto-
ralism in different regions (including Asia, Europe, Africa, South America, North
America, Oceania, and the Arctic) are changing their vulnerability/resilience to
natural and human-induced stresses, shocks, and changes.
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2.5 Identifying Vulnerability/Resilience of Human-Natural
Systems of Pastoralism in Major Pastoral Regions
Across the World

2.5.1 Cases from Asia

Asia has the largest land cover of rangelands on Earth, stretching from the borders
of eastern Europe to the Pacific Ocean, spanning 7000 km (Kerven 2004).
Pastoralism ranges from reindeer keeping on permafrost tundra of the Arctic in the
north to camel herding on hot sandy deserts in the south, and from the raising of
sheep, goats, and horses on the plain steppe to yak and Tibetan sheep grazing in the
highland meadows at altitudes of more than 4000 m above sea level. Here, we
examine cases from the Central Asian steppes and the Asian highlands to address
the vulnerability of pastoralism in Asia.

2.5.1.1 Central Asian Steppe: Marginalization of Pastoral Systems
with Political Change and Command Economy Collapse

Central Asia’s landmass is covered mostly by the steppe, the eastern sections of
Eurasian steppe, one of the largest biomes on Earth, stretching from China,
Mongolia, and southern Siberia across Xinjiang, Kazakhstan, southwestern Siberia,
European Russia, Ukraine, and Hungary to Anatolia, Romania, Slovakia, and out-
lier steppes in Austria and Spain (Fig. 2.6). Central Asia has around an 250 million
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hectares of steppe pastures which are distributed in an even larger region of arid
lands including central republics and parts of Russia, Mongolia, and China (FAO
1997). Since the last Ice Age, the steppe in this region has changed greatly in plant
and animal populations, which firstly migrating into the steppe zone from refugia as
the glaciers retreated and temperatures increased. After humans appeared on the
steppe, they made a nomadic life by hunting animals on the steppe (e.g., antelopes,
horses, and camels). Soon these hunters became nomads who exploited the steppe
as grazing grounds for their earliest domesticated animals such as sheep and goats.
Later, these nomads domesticated, bred, and raised horses and camels one after
another on the steppe (Werger and van Staalduinen 2012). Until the early twentieth
century, nomadic pastoralism was the core on which people built their livelihoods
on the steppe in Central Asia. With the collapse of the communist command econ-
omy, the implementation of new policies on land and pasture in recent years
(Baibagushev 2011; Doerre 2012; Kerven et al. 2012; Kraudzun 2012; Kreutzmann
2013; Robinson and Whitton 2010; Steimann 2012; Vanselow et al. 2012) has
changed the livelihoods of the traditional steppe peoples and damaged or destroyed
very large tracts of steppe land.

Among the five republics of Central Asia, Kazakhstan, Turkmenistan, Uzbekistan,
and Kyrgyzstan have steppe pasturelands covering more than half or nearly half of
the nation’s lands (Table 2.3). Tajikistan is relatively small in terms of pastureland
cover (about 23 % of the nation’s lands, as shown in Table 2.3) but pastureland
accounts for 75% of the agricultural land area in the country (FAO 1997).

Table 2.3 Pastoral production in Kazakhstan, Kyrgyzstan, Uzbekistan, and Mongolia

Proportion
Proportion of all
Permanent | of total Major agricultural
pasture land area pastoral Pastoralist | population
Countries Location | (km?) (%) ethnicity | population | (%)
Kazakhstan Central 1,851,000 |69 Kazakh 4,700,000 |68
Asia
Kyrgyzstan Central 93,650 49 Kyrgyz 256,000 7
Asia
Uzbekistan Central 222,190 52 Uzbek 1,478,000 6
Asia
Turkmenistan | Central 307,000 65 Turkmen 1,537,000 43
Asia
Tajikistan Central 31,980 23 Tajik 205,200 4
Asia
Mongolia East and 1,293,000 83 Mongol 2,051,000 84
Central
Asia
China Eastand | 4,000,000 |41 Mongol, 19, 24
Central Tibetan 500,000
Asia Kazakh

From FAO (1997) and International Livestock Research Institute (2002)
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Historically, the main land use in this vast pastoral area was extensive migratory
livestock production, without rigidly defined state-defined boundaries (Suleimenov
and Oram 2000). Since the collapse of the Soviet Union in the early 1990s, with the
promotion of a strategy focusing on the restructuring of agriculture to achieve food
security and to adjust to market economy requirements, pasture management has
been changed from the state-managed pastoral systems to de facto common prop-
erty regimes and, more recently, to leasing or privatized systems based on leasing
(Robinson et al. 2010). As a result of land privatization reform, land rights have
been shifted from pastoral cooperatives to wealthy individuals and groups and the
poorest population strata have been crowded out, leading to increased insecurity
with regard to resource access and mobility options (Nori et al. 2005). Transformation
of pasture use traditions associated mostly with population growth and policy
reform has led to massive land degradation and increased carbon dioxide emissions
in pastoral areas of Central Asian republics (Chuluun and Ojima 2002). “Drama of
the commons” noted by Ostrom (2000) might be a more appropriate term than
“tragedy of the commons” triggered by Hardin (1968) to capture the current situa-
tion of Central Asia’s pastoralism in general (Kreutzmann 2013).

Although the effects of changing land rights on both rangeland and livestock
management vary greatly among the five countries of Central Asia (Kazakhstan,
Turkmenistan, Uzbekistan, Kyrgyzstan, and Tajikistan), many problems are com-
monly challenging the sustainable use of rangelands by traditional institutions and
the pastoral livelihood in achieving food security during this economic transition
period. In Kazakhstan, overgrazing of rangeland is still speeding up in spite of a
dramatic decrease in livestock populations, because only 30-40 % of rangelands
have been used for grazing and the remaining rangelands are constrained for graz-
ing by a lack of drinking water and most remote rangeland is no longer used with
the collapse of government special services (Suleimenov and Oram 2000).
Independent Turkmenistan operates a leasehold pastoral production, which was
derived from the Soviet Union in the late 1980s. However, shepherds tending state-
owned animals have not been able to receive a salary from the state or their collec-
tive farm since the collapse of the Soviet Union (Kerven 2006), This may result in
difficulties for the livelihoods of the shepherds. In Uzbekistan, the rangelands have
been used more properly because a state-controlled system is still in place, but the
widespread plantation of grain crops on marginal lands is accelerating soil erosion
(Suleimenov and Oram 2000). In Kyrgyzstan, there have been the same problems as
the most of rangelands have not been grazed since independence (Suleimenov and
Oram 2000), and the common herding systems (the pastures have been continu-
ously used by those communities that historically exploited them) following the
collapse of state farms have promoted the partial use of marginal pastures (Farrington
2005). In Tajikistan, livestock has declined mainly because of civil conflict, the
reduced capacity of households to access pastures and fodder, and the overall dis-
ruption of the state/collective sector, and access to veterinary services and protec-
tion against diseases are also problematic for the private sector (Kerven 2006).

Mongolia is one of the largest pastoral nations in the world, with 83 % of the land
as permanent pasture, which is mostly the Eurasian steppe (Table 2.2). It probably
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has the highest pastoral population in the world, with 77 % of the national population
living in rangeland areas (International Livestock Research Institute 2002). The
pastoral economy has always been the mainstay of the national economy in
Mongolia (Mearns 2004). During the socialist period, herders depended on the cen-
tral government to provide them with regular salaries and means of transporting
mobile livestock. The state collectives were responsible for allocating pastures,
guiding seasonal movements, supplying veterinary services, fodder provision, and
labor (Fernandez-Gimenez 2001). After the shift from a socialist economy to a mar-
ket economy in Mongolia in the 1990s, all state collective farms collapsed and
livestock were privatized; however, the public attitude of dependency was hard to
discard (Muller and Bold 1996). With the demolishing of herding collectives in
1992, formal government institutions for pasture management such as financial,
technical, extension, and marketing support were ended and customary institutions
were too weak to fully replace them (Fernandez-Gimenez and Batbuyan 2004). As
a consequence, a great amount of sown lands derived from the forced conversion of
the most productive rangelands into croplands by Mongolia’s socialist government
in 1950s was abandoned, leading to a significant decline of crop production; for
exmple, threefold reduction in 1995 in comparison with 1990 (Chuluun and Ojima
2002). In 1994, the postsocialist government passed the Land Law, which contained
provisions for the regulation, management, and monitoring of pastureland, includ-
ing the leasing of campsites, and possibly pasture. Leasing of winter and spring
campsites began in 1998. However, the disappearance of vague and dynamic
boundaries, which had been so adaptive in the past, is increasing herder vulnerabil-
ity to climate change (Turner 1999; Fernandez-Gimenez 2002). The Land Law was
revised and the new Law on Land came into effect in 2003. Unfortunately the new
law preserved some of the ambiguities of the old law. In sum, both laws included
provisions of certificates for possessing, essentially leasing, the winter and spring
campsites, and potentially the winter and spring pastures as well. However, summer
and autumn pastures are kept open for public use, which may have discouraged the
pastoralists to make effective pasture management plans, thus negatively impacting
their livelihoods (Fernandez-Gimenez and Batbuyan 2004; Upton 2008).

In China, steppe pasturelands cover about 59 % of the landmass in the northern
territory, including most of the Xinjiang and Inner Mongolia autonomous regions
and parts of Gansu, Qinghai, Shanxi, Shannxi, Hebei, Liaoning, Jilin, and
Heilongjiang provinces (Li 1997). The total areas of steppe pasturelands in northern
China is about 2,742,200 km?, accounting for nearly 70 % of the total rangelands in
China (Table 2.2). However, the steppe pasturelands in northern China were exten-
sively degraded in past decades as a result of climatic variability and human activi-
ties such as overgrazing and overcultivation, which were driven by political changes.
After 1949, the governments of the People’s Republic of China the conversion of
some of the most productive rangeland into cropland under collectivization pro-
grams as done in the USSR. These policies have not only reduced the amount of
rangeland available for livestock production, but have also increased grazing
intensity, often on less fertile grazing lands, leading to rangeland degradation and
loss of soil fertility (Chuluun and Ojima 2002). After the ending of the collective



56 S. Dong et al.

systems in 1980s, the rangeland privatization facilitated by the land tenure reforma-
tion policy or the implementation of new Grassland Law, has enforced the enclosure
of grazing pasturelands. A corresponding reduction in the spatial mobility of live-
stock herds has served to concentrate grazing pressures on some pasturelands, lead-
ing to the degradation of rangelands. For example, in the Xinjiang Uyghur
Autonomous Region, degradation problems are worse on winter pastures where
rangeland enclosure and individuation have been strongly enforced (Banks et al.
2003). Moreover, the process of allocation of pasturelands has led to increased
social conflicts, inequity of access to water resources and good forages, a break-
down of traditional institutions, and a deepening division between rich and poor
(Li and Huntsinger 2011). In addition to political changes, the pressures of popula-
tion growth and economic development have modified the land use types, leading to
significant changes in carbon dynamics and climate conditions, which may speed
up the regional rangeland degradation (Chuluun and Ojima 2002). New conserva-
tion policies and management plans for pastureland use such as “Returning
Cultivated Lands on the Slopes into Grasslands and Forest” (also known as “Grain
for Green)” and “Retire Livestock, Return Grassland” (also known as “Grazing
Ban) were formulated and enforced to drastically improve the situation, although
the long-term effects of these polices on rangeland ecology and local livelihoods
were questioned by both herders and professionals (Dong et al. 2007).

From the three-dimensional “vulnerability” space framework it can be seen that
institutional changes in pastoralism (i.e., rangeland privatization and open access)
in the Central Asian republics, Mongolia, and northern China resulted in a weak-
ened institutional capacity to respond to crisis (e.g., disappearance of formal regula-
tion of the socioeconomic dimension). These results would be reflected by a shift
toward the eighth octant in Fig. 2.4, meaning increased vulnerability and decreased
resilience of pastoralism in the dimensions of agroecosystems, institutions, and
livelihoods in Central Asia.

2.5.1.2 Asian Highlands: Decline of Pastoral Systems
with Social Transformation and Climate Change

The Asian highlands constitute an elevated and unique arena for shedding light on
the spectrum of mountain pastoralism and rangeland management across a diverse
spatial spectrum from the Pamirs, Tian Shan, Hindu Kush, and Karakorum to vast
tracts of the Himalayas (including the Qinghai-Tibetan Plateau, QTP, of China).
The Hindu Kush-Himalaya (HKH) forms the major body of the Asian highlands
and is the world’s highest mountain range. More than half of the HKH’s land terri-
tory is covered by rangelands, with subtropical savannas at the Siwalik foothills,
alpine meadows in the high-elevation Himalayan mountains, the extensive steppes
on the QTP, and the cold, dry deserts in the Kunlun Mountains (Fig. 2.7). The range-
lands of the HKH provide many important ecosystem services, such as food produc-
tion, water supply, and biodiversity conservation, for millions of upstream and
downstream people. With the specific features of geographical location, climate
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Fig. 2.7 Land use and land cover in the Hindu Kush-Himalaya region. (From Singh et al., 2011)

conditions, and vegetative cover (Vavra 1995), these rangelands serve as the grazing
pastures for many distinct ethnic groups with high cultural diversity (Table 2.4). As
a highly dynamic region of fragile and sensitive natural environments, of fundamen-
tal political changes, and of remarkable socioeconomic developments, the HKH is
currently facing numerous challenges in sustainable use of rangeland resources and
development of pastoral systems (Dong et al. 2010). Overgrazing is a serious issue
in some pastoral areas where most of the primary vegetation in rangelands has dis-
appeared because of heavy stresses from both pastoralists and their livestock (Dong
et al. 2002). Overharvesting of medicinal plants in some high-altitude rangelands
has threatened some important rangeland species with great economic and ecologi-
cal value (Miller 1997a). Rapidly increased but not well-planned tourism has caused
environmental problems in some rangeland areas (Miller 1997a). Rangeland degra-
dation associated with overexploitation and overuse may have increased evapo-
transpiration rates, thus strengthening seriously negative effects of climate warming
on pastoral production in this region (Du et al. 2004; Wang et al. 2006). Current
protection and conservation policies and planning for sustainable rangeland devel-
opment have overlooked the integration of ecology, production, and livelihood
functions provided by pastoral systems (Miller 1997b; Dong et al. 2010). Similarly
to the HKH, the whole Asian highlands are experiencing and will continue to expe-
rience social transformations, which will have dramatic impacts on all spheres of
life in the fragile and sensitive natural environments in this region; for example, the
pastoralists’ traditional lifestyles, rangeland uses, and management practices are
under rapidly increasing pressures from population growth and modernization pro-
cesses (Kreutzmann 2012). From Afghanistan to Bhutan, as stated by Kreutzmann
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Table 2.4 General information about pastoralism in the Hindu Kush-Himalaya (HKH) region

Location It is located mostly in South Asia, extending across 8 Asian countries from
Afghanistan in the west to Myanmar in the east, and from the Tibetan Plateau of
China in the north to the Ganges Basin in the south. It is the world’s highest
mountain range, called “the roof of the world,” with an area of 4.3 million square
kilometers

Climate It varies from a warm subtropical climate at the Siwalik foothills in the south to a
cold alpine climate on the Qinghai—Tibetan Plateau in the north. Annual
precipitation ranges from 100 to 1000 mm and falls mainly as snow and hail on the
high mountains. The year-round temperature in most areas averages about 0 °C,
dipping to —40 °C, in some areas in winter

Vegetation | More than 60 % of vegetation cover is rangeland, nearly 30 % of vegetation cover
is forest, and around 10 % of vegetation cover is agriculture. Rangeland vegetation
varies from subtropical savannas at low elevations to alpine meadows at high
elevations

Land use | Pastoralism and agropastoralism are the dominate ways of utilizing the vast
rangelands of the HKH. Agroforestry livestock grazing exists in some areas of the
HKH

Animals Grazing livestock such as yaks, sheep, goats, buffalo, zebu cattle, and horses as
well as wild grazing mammals such as blue sheep, wild asses, and wild yaks

Population | It supports millions of pastoralists such as Tibetans in China, Gaddis and Gujjars
in India, Tamangs in Nepal, and Brokpas in Bhutan

Social Conflicts between the increased population and limited resources in pastoral areas.
problems | Change of pastoral livelihood driven by economic boom and social development

(2013), “the process of settlement continued, and in the true spirit of modernization
theory, the convergence of lifestyles was envisage;... Modernization strategies have
resulted in shrinking numbers of pastoralist.”

Located in the northern HKH, the Qinghai—Tibetan Plateau (QTP) of China is a
huge ecological area perfectly characterized by mountain pastoralism. However, the
QTP’s pastoralism is being threatened by rangeland degradation, a serious environ-
mental problem associated with population growth, climate warming, and policy
change. In the central part of the QTP, which is where the headwaters of three major
Asian rivers (the Yangtze, the Yellow River, and the Mekong), are found, the range-
lands have been overused by quick-growing human and livestock populations in
recent decades (Ma et al. 1999; Wang and Chen 2001; Shang and Long 2005). It has
been reported (Riley 2004; Fischer 2008) that the population growth of Tibetans on
the QTP was about double that of the Han during 1982-2000, although it is difficult
to accurately estimate the growth rate of the pastoralist population because of short-
comings in methods and time selection (Fischer 2008). Human population growth
in pastoral areas may be highly associated with overstocking of the rangelands,
because the number of livestock must be kept at a similar or even higher level to
maintain an unchanged living standard of pastoralists (Harris 2010). The
overexploitation of rangeland resources by local pastoralists and outside herb col-
lectors without their caring about rangeland-carrying capacity has resulted in the
massive degradation of the rangeland resources (Li and Huang 1995; Bai et al.
2002; Li et al. 2008). Nearly half of the QTP’s alpine rangelands has been degraded
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in the past 40 years (Wang and Chen 2001) and about 26 % of the QTP’s alpine
rangelands has been degraded severely to “black beach” or “black soil land,” which
is the bare land in the winter and land sparsely covered by annual weeds or poison-
ous plants in the summer (Li and Huang 1995; Ma et al. 1999, 2002; Shang and
Long 2005).

In the eastern part of the QTP, rangeland health is currently being threatened by
climate warming. For example, Klein et al.’s (2004) experimental study on alpine
meadows and shrubland in the northeastern part of the QTP showed that the decline
of plant species richness would be mostly associated with climate, and species
losses can be accelerated by simulated grazing (i.e., clipping). Klein et al. (2007)
also reported that 1.0-2.0 °C of warming in the growing season can lead to a drop
of aboveground net productivity of alpine vegetation, particularly of palatable grass
species. In contrast, Xu and Liu (2007) observed that climate warming led to a rise
of the normalized difference vegetation index (a surrogate for plant biomass and
productivity), which might be attributed to the enhanced woody plants in the vege-
tation composition on the QTP during 1982-2002. In addition, Baker and Moseley
(2007) used a photo monitoring approach by comparing historical photographs and
recent ones to show evidence that warming has resulted in glacier retreat and alpine
tree-line advance on the high-altitude plateau of northwestern Yunnan in the south-
eastern part of the QTP. These changes may be associated with the decline of range-
land sizes and decrease of grazing pasture quality, thus threatening both rangeland
health and pastoralists’ livelihoods.

Besides climate change and population growth, changes of rangeland manage-
ment policies in China have led to the alteration of land use and cover characteris-
tics, thus promoting rangeland degradation and livelihood vulnerability in the
pastoral areas. In recent decades, the Chinese government has launched a series of
programs with multiple goals of reducing grazing pressure and improving pastoral
livelihood, such as motivating pastoralists to adopt sedentary lifestyles; encourag-
ing household responsibility for rangeland and livestock by clarifying the tenure of
pasture land on a family basis; subsidizing construction of permanent winter homes,
fences, and livestock shelters, and providing plots for growing supplemental winter
fodder (Harris 2010). Although these programs have been promoted by the Chinese
government with great ambitions, their long-term ecological and economic viability
remains uncertain (Wu and Yan 2002; Yan et al. 2005; Davidson et al. 2008). The
resettlement schemes have created numerous challenges for the local pastoralists
regarding their pasture use rights (Ptackova 2011) or housing arrangements (Sulek
2012). More recent initiatives such as “Natural Forest Protection,” “Grain for
Green,” and “Retire Livestock, Restore Pastures” may be effective in restoring
degraded alpine rangelands, although they have encountered many obstacles; forex-
ample., high monetary and labor costs, lack of skills and experience, and poor public
services (Nyima 2003; Yeh 2003; Dong et al. 2007). Therefore, these programs may
be disqualified from constituting a sustainable socioeconomic system in social and
cultural terms (Walker and Salt 2006; Du et al. 2012). The environmental degrada-
tion processes have been triggered by social transformation and climate change,
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external development, and modernization strategies, which undermine the local and
regional perceptions and participation in decision making (Kreutzmann 2012).

A similar situation is reflected in the impacts and scope of social transformation
and climate change on the mountain pastoralism in the neighboring countries of the
southern HKH, Afghanistan, Pakistan, India, Nepal, and Bhutan. A case study in
Chitral, an area located in the eastern Hindu Kush of northern Pakistan, indicated
that animal husbandry has lost importance because of socioeconomic and political
changes such as population growth, land fragmentation, and division of herds as a
result of the traditional law of inheritance (Nusser et al. 2012). Law and legal plural-
ism and uncertainty associated with loss of customary access regulations resulting
from institutional and legal changes (Faizi 1999) have led to contested spatial ter-
ritoriality and free grazing, resulting in pastureland degradation and forage defi-
ciency (Nusser et al. 2012). The infrastructural improvements and agrarian
developments have changed the socioeconomic conditions and local inhabitants’
attitudes and behavior, land use patterns, and livelihood strategies, leading to
increased transformation of the workforce from livestock rearing to crop cultivation
on the valleys of plains and even off-farm jobs in the towns, low-land cities, or the
Gulf countries (Nusser et al. 2012). In the Indian Himalaya such as Himachal
Pradesh, pastureland-based animal husbandry is quite important, and pastoral pro-
duction systems have been regarded as maladaptive and backward practices and
largely overlooked by the local and national policymakers. State policies aiming at
“modern, scientific” paradigms have increasingly restricted mobile forms of land
use adopted by pastoralists (Saberval 1999; Bergmann et al. 2012). The explicit
pastoral policy seems to be absent, as stated by Sharma (2003): “There are no offi-
cial pastoral development policies; in fact both the Ministry of Agriculture and the
Ministry of Environment and Forest are remarkable for their stance against pastoral-
ists.” The growing exclusion of valuable pasturelands through administrative acts of
nature protection has challenged the sustainability of pastoralism as stated by
Sharma (2003): “Today Himalayan pastoralism is perceived by decision-makers
and politicians as an environmental threat to the Himalaya and the local pastoral
groups are incessantly blamed for overgrazing and livestock increase.” Besides,
market orientation and globalization have created various problems for pastoralists,
such as the privatization and commercialization of community-regulated resources
(Bergmann et al. 2012), which may result in the further decline of pastoralism.
Similar situations exit in the Nepalese Himalaya, where general perceptions of inef-
ficient traditional management, nonadaptations of scientific knowledge, lack of
investment, confusions over ownership, and conflicts have resulted in a low national
priority and neglect of indigenous knowledge of, skills in, and techniques in pasto-
ralism. The creation and expansion of protected areas contributed to the exclusion
of herders from their inherited pasturelands, leading to a decline in pastoral produc-
tion (Kreutzman 2012).

In addition to socioeconomic and political transformations, climate change has
also deeply impacted pastoralism in the southern HKH. Numerous studies have
documented that the HKH region has shown a trend of overall warming during the
past 100 years (Yao et al. 2004; IPCC 2007). For example, warming in Nepal was
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0.6 °C per decade between 1971 and 1994 (Shrestha et al. 1999). Increased vari-
ability is another feature of climate change; for example, the mean and maximum
temperatures in winter increase constantly and the mean and minimum tempera-
tures in summer decline consistently in the Karakoram and Hindu Kush mountains
(Fowler and Archer 2006). The local pastoralists have to cope with climate change
through adaptation and transformation. Case studies conducted by Yi et al. (2012)
across Afghanistan, Pakistan, and Nepal along the Hindu Kush-Karakoram—
Himalaya showed that the local pastoral people felt rising temperature, decreasing
precipitation, and more unpredictable weather patterns, which have further caused
the rapid movement of glaciers, reduction of fodder production, drying up of rivers,
and water shortages, are threatening the very subsistence of pastoralism. Although
the local pastoral communities have adapted to these changes passively or proac-
tively by enhancing water resource management, changing the temporal and spatial
pattern of seasonal migration, introduction of drought-resistant crops and animal
varieties, or diversification of income-generation activities, their adaptability and
transformability in response to climate change are severely limited by factors such
as harsh physical conditions, poor economic capacity, and lack of adequate technol-
ogy, skills, information, and social services (Yi et al. 2012). As a consequence, both
the sustainability of rangeland ecosystems and that of pastoral communities have
been threatened by ongoing climate change.

The abovementioned case studies in different sites across the HKH region indi-
cate that rangeland degradation associated with overexploitation and climate change
enhances the vulnerability of pastoral livelihoods on the Asian highlands and that
institutional vulnerability associated with socioeconomic and political changes
accelerated rangeland degradation and increased the vulnerability of pastoral soci-
eties and rangeland ecosystems. These results would be reflected by a move toward
the eighth octant of the three-dimensional vulnerability space framework in Fig. 2.4,
indicating increased vulnerability and decreased resilience of pastoralism in the
Asian highlands for three key dimensions: agroecosystems, livelihoods, and
institutions.

2.5.2 Cases from Africa

2.5.2.1 African Sahel: Degradation of Pastoral Ecosystems
with Expansion of Agriculture and Modernization

The African Sahel covers much of Sudan, Chad, Niger, Mali, Mauritania, and a
small part of Algeria from the east to the west and is a well-known semiarid transi-
tion zone between the Sahara and the subhumid savanna (Fig. 2.8). For centuries,
the Sahel has been serving as one of the major pastoral production bases in Africa
because of its specific geographical location, climate conditions, and associated
vegetation composition (Table 2.5). Historically, pastoral production systems in the
Sahel have been determined by pastoral communities through negotiated access to
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Table 2.5 General information about the African Sahel

Location

Climate
Vegetation

Land use

Animals

Population

Social
problems

It represents the southern edge of the Sahara, extending from the Atlantic
Ocean in the west to the Red Sea in the east, from Cape Verde to the south by
the less arid Sudano-Sahelian belt, covering a surface area about 5.7 million
square kilometers

It is a transitional zone between the arid Sahara in the north and the subhumid
savanna zone in the south, with annual rainfall ranging from 200 to 600 mm
Vegetation cover of the Sahel is composed of bushes, grasses, and stunted trees
that increase in density as one moves southward

Traditional way of utilizing the Sahel is mostly raising livestock in a system of
seminomads; that is, farming and raising livestock in a system of
transhumance

Grazing livestock of cattle, camels, sheep, and goats as well as wild grazing
mammals such as the scimitar-horned oryx (Oryx dammah) and the dama
gazelle (Gazella dama)

It supports a population of about 58 million inhabitants, among them about

13 % are nomadic pastoralists; that is, Tuareg, Fulani, and other ethnic groups
The expansion of agriculture and a shift to agropastoralism pushed nomadic
pastoralists into more marginal regions

From Kandji et al. (2006)

water and pasture that did not have exclusive rights and by reciprocal arrangements
between pastoralists and agriculturalists (Brooks 2006). These traditional pastoral
production systems appear to have been well suited to the ecological and sociologi-
cal conditions (Jarvis 1993), increasing flexibility through an enhanced ability to
respond to arapidly changing and increasingly unpredictable environment (Marshall
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and Hildebrand 2002). However, climate change, biophysical degradation of the
environment, rapid population growth, and growing demands for agricultural pro-
duction contribute negatively to the development of pastoralism, which largely
depends on water availability and pasture productivity (Grouzis 1988; Watkinson
and Ormerod 2001). Since the droughts of the 1970s, and particularly since the
additional dry years of 1983-1985, the Sahelian pastoralists’ adaptations to envi-
ronmental conditions have been greatly weakened by inappropriate development
practices (de Bruijn and van Dijk 1999; Warren 2005). The conditions experienced
by pastoral communities, as stated by Thébaud and Batterbury (2001), are linked to
“(a) the complexity of the activities they must use to ensure access to resources; (b)
conflicts and cooperation between ethnic groups; (c) the inconsistent role of the
state in assisting or constraining pastoral livelihoods; and (d) the negative discourse
surrounding pastoralism that still circulates in some government and development
policy circles.”

According to data provided by some scholars (Ahmed et al. 2000; Thébaud and
Batterbury 2001), the Sahel experienced several droughts in the early twentieth cen-
tury, in 1913-1914, 1931-1933, and 1942, whereas there were unusually huge
amounts of precipitation during the 1950s and 1960s (this was an exceptionally
humid period relative to mean in the twentieth century), which provided pastoralists
with enough water resources for abundant forage production, allowing the pastoralists
to keep high stocking rates on the rangeland and farmers to spread northward into
pastoral areas. This period was also a transition time for many African nations to
become independent. In this period, as stated by Brooks (2006), “newly independent
African nations focused on modern, technocratic solutions to development aimed at
delivering economic growth and the traditional approaches to resource management
and food security were increasingly marginalized.” Both the political and the eco-
nomic transitions in this period led to the expansion of agriculture northward into
historically marginalized pastoral areas of the Sahel, which enhanced conflicts
between agriculturalists and pastoralists in this region (Glantz 1996; Thébaud and
Batterbury 2001). Increased agricultural sectors in agropastoral economies caused
growing competition for both agricultural lands and pasturelands in the Sahel
(Mortimore 1998; Bassett and Zueli 2000). The expansion of agricultural lands con-
strained transhumant herders’ spatial movement for grazing management, impairing
their rights for using the primitive pasturelands (Thébaud and Batterbury 2001). The
livestock herds were no longer allowed to graze on harvested fields in some areas of
the southern Sahel to improve soil conditions (by animal trampling and excreting
urine and feces), as the farmers tended to keep their harvest residues in the harvested
fields and fallows for themselves (Thébaud and Batterbury 2001).

The famines of the 1970s in the Sahel resulted from inappropriate development
practices that were undoubtedly triggered by drought of the 1970s and 1980s (the
Sahel desiccation), when there was a rainfall decrease of 29-49 % compared with
the 1931-1960 baseline period according to the (Intergovernmental Panel on
Climate Change’s 2001) report. The severe droughts in 1973—-1974 and 1983-1985
exerted heavy and long-lasting effects on pastoralists particularly (Thébaud and
Batterbury 2001). As Brooks (2006) stated: “Over-extension of agriculture into his-
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torically marginal rangeland areas as a result of a failure to appreciate the nature of
long-term (i.e., multi-decadal scale) climatic variability in the Sahel, resulted in
massive losses of human life and livestock, the destruction of communities and
livelihood systems, and massive societal disruption on a regional scale.” Moreover,
this agricultural expansion strategy for food production resulted in the degradation
of the land resources in the Sahel; for example, overgrazing associated with the
shrinking of pasturelands led to the devastation of the rangeland resources in many
areas in the Sahel (Kandji et al. 2006). However, the policies and institutions for
pastoral activities did not always deal well with itinerant herders, mobility, and
common property rangeland management systems in Sahel (Lavigne Delville 2000;
IIED 1999). The specific nature of pastoral land use was not fully acknowledged by
modern laws in most Sahelian states, although various land reforms such as the
Code Rural of 1993 in Niger and the Réorganisation Agraire et Fonceire in Burkina
Faso touched on the issue of pastureland management. Recent legislation on natural
resource management has proved to be not only inadequate but actually detrimental
to pastoralists, as the policymakers often considered pastoral herding as nonprofit-
able in comparison with agricultural farming, exploitation of forest resources, and
the creation of wildlife reserves (Thébaud and Batterbury 2001). The implementa-
tion of modern hydraulic projects (boreholes since the 1950s, and cement-lined
wells since the 1970s) has weakened or even eroded property arrangements of water
resources, as regulation of these public, open-access resources is far harder to
achieve at sustainable levels (Thébaud and Batterbury 2001). As a consequence,
Peul, Tuareg Tubu, and Arab communities in the pastoral Sahel often fight over
access to water points (Thébaud and Batterbury 2001).

Although the future rainfall patterns in the Sahel remain uncertain and conflict-
ing in different simulation studies (Kandji et al. 2006; Christensen et al. 2007), there
will be large internal variability in precipitation, associated pastoral migration drifts,
and population rearrangement according to some scholars’ expectations (Bassett
and Turner 2007; Galvin 2009). In the third assessment report of the Intergovernmental
Panel on Climate Change, it was expected with the most rapid global climate change
scenario that rainfall will increase in the Sahel (Carter et al. 2000; Hulme et al.
2001). If this expectation is the case, agricultural expansion into marginalized
rangeland areas will be further encouraged by the development strategies such as
the “model of agricultural production,” one of the stimulants to change pastoralism
into agricultural production (Warren 2005). Consequently, the social problems such
as conflicts between agriculturalists and pastoralists, and environmental problems
such as overgrazing of rangeland and degradation of land resources may be acceler-
ated in the Sahel. Moreover, from past experiences, the growing incorporation of
pastoral populations into modern societies in African countries may lead to the
political, economic, and cultural marginalization of the pastoral society (Azarya
1996), and some pastoralists may live in a world of insecurity, war, famine, and
drought (Baxter 1993). If the current and future public polices in the Sahel continue
to stress development and “modernization” (Warren 2005), the vulnerability of pas-
toralists’ livelihoods and pastoral institutions in this region will be enhanced.
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This case can present three points in the three-dimensional vulnerability space
framework for pastoral systems in the African Sahel: (1) change from the pastoral
production system to an agricultural production system enhanced the fragile status
of rangeland ecosystems in the agroecological dimension; (2) moving the pastoral
populations into more marginalized regions because of the expansion of agriculture
increased the risk of limited resource options in the livelihood dimension; and (3)
modernization strategies and development models focusing on economic growth
and agricultural production lowered the pastoral institution capacity to respond to
crisis. As a result, this would be reflected in a shift toward the eighth octant in
Fig. 2.4, indicating increased vulnerability and decreased resilience of pastoralism
in the dimensions of livelihoods, agroecosystems, and institutions to the global
changes in the African Sahel.

2.5.3 Cases from Europe

2.5.3.1 European Highlands: Erosion of Pastoral Systems
with Depopulation and Land Abandonment

Pastoralism in Europe has a long history, in some areas for up to 10,000 years, and
much of Europe’s wildlife has developed alongside it (McCracken and Huband
2005). A wide variety of pastoral systems practiced in Europe, similar to the pasto-
ralism in other regions of Earth, have been shaped by the climate, topographical
conditions, and cultural traditions in this part of the world. It is considered as a low-
production farming system, and pastoralism usually occurs in areas (high mountain
habitats, arid zones, or otherwise poor soil areas) where higher production is physi-
cally not possible. These areas are also rich in biodiversity or endemic plant and
animals with high nature value, they can be found throughout Europe, and they are
a key feature of pastoralism. In addition, there are other features of pastoralism:
traditional knowledge of the pastoralists, their close association with the landscape,
and their need for diversification in pastoral activities (Biber 2006). However, the
areas of high nature value pastoralism in Europe have declined over the past 30
years, and most high nature value pastoral systems are now confined to remote
mountainous regions such as the Alps (McCracken and Huband 2005). European
pastoralism, particularly that in the Alps and highlands of Europe, has been margin-
alized by depopulation of pastoralists and changes of land use practices.

The European Alps are one of the great mountain range systems, and stretch
approximately 1200 km across eight countries, from Austria and Slovenia in the
east, to Germany, Liechtenstein, and Switzerland in the north, to France and Monaco
in the southwest, and to Italy in the south (Fig. 2.9). According to Lichtenberger
(1994), pastoralism of the European Alps appeared firstly as long as 6000 years ago.
Traditionally, the pastoralists in the Alps practiced the alpeggio system, a transhu-
mant grazing system, to graze their livestock on the pastures near or above timber-
lines in summer and move their livestock back to valley bottoms at other times of the
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year (Laiolo et al. 2004). In recent decades, the development of both industries in
the valley bottoms (Laiolo et al. 2004) and ski-based tourism above or near the tim-
berline (Brugger et al. 1984; Lasanta et al. 2007) has changed the traditional land
management practices in the European Alps, making pastoralism in this area less
necessary or economically unviable. Depopulation of pastoralists in the area due to
their migration to the valley bottoms for better-quality life and reduction in stocking
rates of grazing livestock associated with pastoralists’ transformation to other liveli-
hoods have resulted in changes in ecosystem functions and structures (Cernusca
et al. 1999; Dirnbock et al. 2003); that is, shrub encroachment on the rangelands of
the subalpine zone (Reyneri 2001; Laiolo et al. 2004). Shrub encroachment has led
to significant changes in vegetation characteristics and animal populations (Beaufoy
et al. 1994; Pain and Pienkowski 1997; Laiolo et al. 2004), as formerly open ground
habitats have been lost and the diverse landscapes have been reduced. Although
some scholars have stressed that mountain agriculture and livestock are quite impor-
tant in tourism-based development models to mitigate the negative environmental
effects (Wyder 2001; Laiolo et al. 2004), the facts show that plant diversity in ski
runs of the Swiss Alps was greatly reduced in contrast to that of nearby rangelands
(Urbanska et al. 1998), and that bird biodiversity in the ski runs of the western
Italian Alps was decreased because of abandonment of the grazing pastures, whose
edges can attract diverse avifauna (Laiolo and Rolando 2005). The movement of
local pastoralists from the primary production system (agropastoralism) to the ter-
tiary sector (industry) has also led to the death of the traditional agropastoral system,
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Fig. 2.10 Old pastoral utilities displayed in a farmer’s museum in the village of Peisey Nancroix
in the French Alps. (Photo by Dong Shikui 2010)

especially in some unproductive and remote mountain valleys in the French Alps
(Anthelme et al. 2001; Didier 2001). From our visit to Peisey Nancroix in 2010, a
small village in the French Alps involved historically mainly in pastoralism, we
found the local residents have abandoned the traditional pastoralism for ski-tourism
development, and they have shifted their livelihoods from pastoralists to ski resort
managers, hotel managers, migratory labors, etc. People have to see the tradition of
pastoralism from a farmer’s museum operated by an old villager who retired from
being a traditional livestock grazer many years ago (Fig. 2.10).

Similarly to the Alps, the European highlands have served as the pastoral pro-
duction base for thousands of years in human history. Since the highlands where
pastoralism happens could very often not be used for more intensive forms of agri-
culture, the abandonment of land use for pastoral production resulted in the loss of
pastoralism (Biber 2006). This is the general trend of pastoralism in the European
highlands. In the Picos de Europa region of northern Spain, transhumant livestock
farming is a traditional land use practice with a long history (Rescia et al. 2008), and
increasing depopulation, a common phenomenon existing in mountain rural areas
of Europe (Pereira et al. 2005), has led to the disturbance of this historical land use
practice (MacDonald et al. 2000). As a consequence, the advancement of forest over
rangelands and the spread of neighboring forests onto lands with herbaceous spe-
cies have lead to shrinkage or disappearance of grazing pastures and interdigital
fragmentation of rangelands in the Deva Valley of the Picos de Europa region
(Forman 1995). In Rescia et al.’s (2008) survey it was shown that the vegetation
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cover in the 65 % of total sampling plots in the Picos de Europa region has been
changed from rangeland to forest, and the gradual increase of unpalatable trees and
woody shrubs over palatable grasses has resulted in rangeland degradation in this
pastoral landscape. In recent decades, tourism has increased quickly to replace live-
stock grazing as an alternative to the pastoral economy, although some scholars
have questioned the social and economic viability of tourism as a way of life for
rural inhabitants (Izquierdo and Hanneman 2006; Rescia et al. 2008). Most mem-
bers of the pastoralist population have become pensioners and only a small number
of people are active in keeping traditional pastoral production systems at present.
Rescia et al.’s (2008) survey indicated that there was a negative relationship between
livestock farmers (even ex-livestock farmers) and most of the social agents, a com-
mon phenomenon among different components of the social-ecological systems in
other rural areas (Kinzig et al. 2006). The conflicts between local pastoralists and
other populations with different livelihoods may easily lead to the instability of
social-ecological systems (Rescia et al. 2008).

Similarly, in Sistelo of the Peneda mountain range in northwestern Portugal, the
depopulation associated with outmigration for better quality of life as wage laborers
in foreign countries or other livelihood options has led to the abandonment of agri-
cultural lands, especially pasturelands, on which pastoralists have spent their lives
for centuries on the basis of brandas, a way of mobile grazing, in which they moved
the livestock from the valleys in the winter to the higher mountains with better pas-
tures in the summer (Pereira et al. 2005). However, depopulation and abandonment
of grazing lands have continued as an onward trend from the 1950s to the present,
with a 57 % decrease of the local population in Sistelo from 1960 to 2001 (Pereira
et al. 2005). As a result, the populations of livestock declined and the tradition of
seasonal mobile grazing was progressively abandoned despite the return of the bal-
dio, traditional grazing pastures which were converted into forests by the appropria-
tion of the state for afforestation in the 1940s, to the pastoral community in 1974
(Pereira et al. 2005). Rangeland ecosystem services such as provisioning of cattle as
an income source have been decreasing, as other sources of income have replaced
pastoralism as the provisioning services for local people (Pereira et al. 2005).
Abandoned grazing fields were replaced by forests, and the species associated with
pasturelands and farming lands decreased and those associated with forests
increased (Parody et al. 2001), resulting in negative effects on biodiversity and the
rural landscape. The related traditional knowledge, such as identifying the medici-
nal plants and the best forage plants for pasture, has been eroded (Pereira et al.
2005). It is apparent that the depopulation and pastureland abandonment were major
drivers that caused the reduction of ecosystem services and livelihoods in Sistelo.
These drivers are also affecting other mountainous areas of Portugal according to
reports by other scholars (e.g., Ferreira et al. 1999).

These case studies in different sites in the European Alps and highlands show that
land abandonment associated with depopulation led to diminishing ecosystem ser-
vices of rangeland (loss of biodiversity and decline of livestock production) and dis-
placed livelihood of pastoralists (changed into pensioners), which in turn weakened
the indigenous institutions and regulations (traditional knowledge of biodiversity and
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identification of good pastures). These results represent a shift toward the fourth
octant of the three-dimensional vulnerability space framework in Fig. 2.4: an increase
in vulnerability and a decrease in resilience of pastoralism in the agroecosystem and
institution dimensions, but an increase in resilience and a decrease in vulnerability of
the pastoral system in the livelihood dimension.

2.5.4 Cases from South America

2.5.4.1 Bolivian and Peruvian Andeans: Decline of Pastoral Systems
with “Modernizing” Agricultural Reform

South American pastoralism is confined to the semiarid regions of the Andes with
the regular transhumance routes that sometimes are very ancient and mostly related
to the herding of camelids including llamas, alpacas, vicufia, and guanacos
(Westreicher et al. 2007). Andean pastoralism is known to be ancient, although infor-
mation about the origins of pastoralism in the Andes remains sketchy (Westreicher
et al. 2007). The evidence indicates that pastoralism existed in the Inca empire and
in prehistory, when the domestication of llamas and alpacas by hunters who followed
the movements of herds of wild animals between seasonally available pastures
shifted to a pattern of transhumance (Westreicher et al. 2007). Nowadays, South
American pastoralism exists primarily in the Andean regions of four South American
countries: Argentina, Bolivia, Chile, and Peru (Fig. 2.11). Bolivia and Peru, espe-
cially their Andean highlands (sierra and altiplano) are the key areas for South
American pastoralism (Kuznar 1991; Westreicher et al. 2007) in terms of pasture-
land size, animal production scale, and pastoralists’ population size (Table 2.6).
Although pastoral production contributes a significant share to the national econo-
mies of these two countries (Westreicher et al. 2007), agricultural reform policies in
both nations aimed at “modernizing” pastoralists on the highlands have overlooked
the importance of pastoralism, resulting in exacerbated degradation of environmen-
tal, economic, and social conditions for pastoral communities (Nori 2007).
Bolivia’s Andean pastures were traditionally used corporately by large clusters of
pastoral communities, known as ayllus, with strict rules of entry and resource man-
agement (Swift 2004). Under this system, the traditional pastoral productions of trans-
humance systems were kept as they had been historically to overcome the demographic
constraints and the resource scarcity in most of the Andean highlands of South
America (Swift 2004; Westreicher et al. 2007). Seeing the corporate tenure of pastures
invariably as an irrational resistance to modernization or a stubborn attachment to
“primitive” and “dysfunctional” ways of life, the Bolivian government initiated an
agrarian/agricultural reform in 1953 (soon after the 1952 revolution in Bolivia) to
provide the peasants with individual title to land (Swift 2004; Westreicher et al. 2007).
The pastoralists had struggled to oppose this policy for decades, but the pastoralists
and the state eventually compromised in the 1970s by subdividing the ayllus into
smaller units (hamlets comprising a group of families), each of which received a land
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title (Swift 2004). As a consequence of this policy, customary tenure institutions have
undergone considerable transformation and customary decision-making processes
have been increasingly stressed by changing evolving political, economic, and social
settings (Swift 1994). A combination of constraints of the natural environment, of
historical burdens, and of current social, economic, and political problems have con-
tributed to widespread poverty and underdevelopment in a period 1970s (Stadel 1995).
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Table 2.6 General information about the Bolivian and Peruvian Andes of South America

Location The Andean highlands are located about 3800 m above mean sea level in
central Peru and Bolivia. The Peruvian highland is named sierra, and covers
about 30 % of Peru's land area (1,285,220 km?). The Bolivian highland is
named as altiplano, and covers about 305,791 km? of the land, amounting to
28 % of the total territory of Bolivia

Climate It is characterized by extreme cold and wind stress with mean annual
temperatures ranging between 8 and 3 °C, and annual precipitation ranging
from 800 mm in the north to 250 mm in the south

Vegetation The vegetation is composed primarily of bunch grasses and low lying shrubs
known as tola

Land use In Peru, about 86 % of the land in the Andes is used exclusively as pasture. In
Bolivia, pastoral management is dominantly present in the highlands

Animals All of Peru’s sheep, llamas, and alpacas are found here and 70 % of Peru’s
cattle are also produced in the region. The Bolivian wool marketing system
was developed in this region, most especially since the middle of the 19th
century

Population About 41 % of the Peruvian population lives in the sierra and pastoralists
account for more than 60 % of the sierra’s rural population. In Bolivia, about
50 % of the population lives in the altiplano, and most of them are pastoralists

Social Agrarian reform policy aimed to end exploitation by modernizing and
problems mechanizing production and forced the transhumant pastoralists to settle in
communities

From Pattie (1988), Kuznar (1991), and Westreicher et al. (2007)

In Peru, “modernization” and “mechanization” advocated by the 1969 agrarian
reform have broken the customary pastoral institutions in the Andean highlands by
forcing the pastoralists involved in transhumant grazing to settle in communities
(Postigo et al. 2008), although these pastoralists have historically practiced effec-
tive transhumance systems with integrated herd mobility and seasonal pastureland
use to recuse and share the risks in a harsh and dynamic environment (Brownman
1987; Postigo et al. 2008). Development projects led by these policies aimed to
modernize livestock husbandry through improved pasture management, advanced
alpaca breeding, and social capital improvement (Brownman 1983; Reineri et al.
2006), but the potential problems associated with these policies such as increased
social gaps among different communities and no public access to some excluded
pasture and water resources have become barriers for benefiting all of the rural
population as a whole (Postigo et al. 2008). Since the early 1990s, Peru’s agrarian
reform has been redirected by neoliberal land policies focusing on a new concentra-
tion of land, capital, and knowledge in agribusiness (Postigo et al. 2008) by foster-
ing decollection, which can allow individuals to own land title (Kay 2002). Although
these polices have reinforced the community’s identity as the true landowner, the
struggles between new landowners and the community who had access to and con-
trol rights of the pastures historically have become increasing tensions (Postigo
et al. 2008). These new policies have additionally weakened the governmental
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participation in agrarian development, resulting in the disappearance of agrarian
extension, technical support, and credit from the government (Postigo et al. 2008).
Further, the potential consequences of these policy reforms have led to both social
problems such as increased inequity between the hired herders and property-owning
pastoralists and environmental problems such as increasing pressure on pasture
with the possible result of overgrazing (Brownman 1983; Lesorogol 2003).

These cases form the Bolivian and Peruvian Andeans of South America suggest
that agrarian reform in these two countries has resulted in growing social gaps and
poverty among the pastoral community, increasing pressures on the pastures from
diminished governmental participation in pastoral development, and deterioration of
the traditional land tenure system. This would be reflected by a shift toward the eighth
octant of the three-dimensional vulnerability space framework in Fig. 2.4, indicating
increased vulnerability and reduced resilience of pastoralism in the South American
Andes in all three dimensions: agroecosystems, livelihoods, and institutions.

2.5.5 Cases from North America

2.5.5.1 American Great Plains: Deterioration of Pastoral Systems
with Agricultural Expansion and Climate Warming

The Great Plains are the broad expanse of prairie and steppe which lie west of the
Mississippi River and wast of the Rocky Mountains in the USA and Canada
(Fig. 2.12). It has an area of approximately 1,300,000 km?, spanning about 800 km
from east to west and 3200 km from north to south. Much of the region was home
to American bison (Bison bison) herds until they were hunted to near extinction by
the European American population during the mid to late 1800s. As the bison popu-
lation declined, much of the Great Plains became open range, hosting pastoralism/
ranching operations where anyone was theoretically free to run cattle. Such pasto-
ralism/ranching began in Texas and gradually moved northward, as cowboys drove
Texan cattle north to railroad lines in Dodge City in Kansas and Ogallala in
Nebraska, where they were shipped eastward. In the the Noirth America, the 1862
Homestead Act and the 1872 Dominion Lands Act were implemented to promote
human settlement and agricultural development to secure the demands by increas-
ing populations in the Great Plains. However, inappropriate cultivation associated
with agricultural expansion together with extended drought and the financial crisis
of the Great Depression in the late 1920s and early 1930s resulted in the environ-
mental disaster known as the Dust Bowl in the region roughly centered on the
Oklahoma Panhandle, including southeastern Colorado, southwestern Kansas, the
Texas Panhandle, and extreme northeastern New Mexico, which forced many farm-
ers to leave the land throughout the Great Plains. Since the 1950s, many rangelands
in the Great Plains have been gradually converted into productive croplands by
extensive irrigation on large landholdings, leading to the movement of pastoralism
in the Great Plains to marginalized and degraded conditions (Wood 1998) (Table 2.7).
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Table 2.7 General information about the Great Plains of North America

Location The Great Plains lie west of the Mississippi River and east of the Rocky
Mountains in North America. The Great Plains makes up more than 15 % of
the USA’s land area through ten states

Climate The Great Plains have a wide variety of weather throughout the year, with very
cold winters and very hot summers. Wind speeds are often high

Vegetation The native vegetation in the Great Plains is mainly composed of prairie and
steppe

Land use Much of the Great Plains became open range, hosting pastoralism/ranching

operations to run cattle in the late 1800s. Humans have converted much of the
prairies for agricultural purposes or ranches since the early 1900s

Animal Livestock including both grazing and grain-fed-cattle operations dominate the
Great Plains; for example, the Great Plains are home to more than 60 % of the
US livestock. Some grazing mammals such as bison, elks, and mule deer also

exist here
Population There are about 10 million inhabitants, about 3 % of the US population
Social Agricultural development and climate change are threatening ranching systems
problems on the open ranges

From Wikipedia
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In recent years, environmental issues of the rangelands in the Great Plains have
been widely addressed with growing public concern about climate change in range-
land areas. In a report from the US Department of Agriculture, Parton et al. (2007)
warned that the rangelands in the Great Plains risk increasing atmospheric CO,.
From combined modeling and experiments, Parton et al. (2007) expected that
climate warming and CO, enhancement in the prairie of the Great Plains would
continue for the following 5—10 years. They also estimated that vegetation produc-
tion would increase with increasing atmospheric CO,, although the quality of plants
for livestock grazing would decrease; that is, decreasing nitrogen content in grasses
with increasing CO, concentration (Parton et al. 2007). Moreover, Wagner (2007)
warned that weakened/deteriorated rangelands would become more vulnerable to
exotic plant invasion and spread of epidemic diseases. Some researchers concluded
on the basis of a decade of measurements at the US National Science Foundation’s
Long-Term Ecological Research site in the short-grass steppe in northeastern
Colorado that increased minimum temperatures in springtime were correlated with
reduced abundance of buffalo grass (Bouteloua gracilis) and increased abundance
of native and exotic forbs (Alward et al. 1999). Although it has been widely expected
among the scientific community that climate warming will enhance the dominance
of rangeland vegetation over woody vegetation, the evidence shows that forest veg-
etation along the northern edge of the North American Great Plains has expanded
southward into the areas dominated by native rangeland over the past century
(Peltzer and Wilson 2006). The changes in species composition of the rangeland
associated with climate change, on the one hand, can promote the supporting ser-
vices of rangeland ecosystems such as carbon and nitrogen storage/cycling (Liao
et al. 2006; Hughes et al. 2006), but on the other hand, can lower the provisioning
services of rangeland ecosystems such as the availability of a productive, palatable,
drought-resistant grass such as buffalo grass that ranchers have to rely on for live-
stock production in the region (Parton et al. 2007). As the grazing animals need
nitrogen-rich diets to meet their nitrogen requirement and facilitate forage diges-
tion, ranchers have to supplement their ranching livestock’s with hay or alfalfa to
cope with a decease of the nitrogen contents in the native forages associated with
enhanced atmospheric CO, concentration (Wagner 2007), which may result in an
expansion of crop production across the Great Plains. The compound declines of
rangeland quality and quantity (i.e., forage production) associated with climate
warming and increased CO, concentration may weaken pastoralism in the Great
Plains, and an experiment conducted by Liebig et al. (2005) shows that conversion
of cropland or reclamation of mineland into pastureland can mitigate greenhouse
gas emission through promoting the sequestration of carbon in soil.

From this case, it can be seen that agricultural expansion associated with regional
development and the climate warming associated with CO, enrichment have driven
the pastoral ecosystem (agroecosystem) in the North American Great Plains into a
more fragile status. The ranchers’ option of supplying the grazing livestock with hay
or alfalfa enhanced the local institution’s capacity of responding to avert a major
crisis. Crop production in the Great Plains provided more livelihood options for
local agropastoralists. These can be reflected by a trend toward the second octant of
the three-dimensional vulnerability space framework in Fig. 2.4, implying decreased
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vulnerability and increased resilience of pastoralism in the livelihood and institution
dimensions, but increased vulnerability and decreased resilience in the agroecosys-
tem dimension.

2.5.6 Cases from Oceania

2.5.6.1 Australian Drylands: Degradation of Pastoral Systems
with Production-Oriented Management

Rangelands are distributed in arid and semiarid areas of Australia and cover about
70 % of the national land territory (Fig. 2.13). Australian rangeland resources were
used by indigenous hunter-gatherers about 40,000 years ago (Bowler et al. 2003).
As a result of European settlement, the dominant rangeland use has been changed
from hunting and gathering into extensive pastoralism, in which livestock of sheep
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Fig. 2.13 Grassland types in Australia and Queensland
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Table 2.8 General information about Queensland in Australia

Location It is situated in the northeast of the mainland continent of Australia, bordered
by the Northern Territory to the west, by New South Wales to the south, and
by the Coral Sea and Pacific Ocean to the east. It has a total area of
1,852,642 km?

Climate The climate ranges from hot and dry desert in the southwest of the state to
subtropical and tropical in the north, where the rainfall is summer dominant

Vegetation Vegetation types range from semiarid tussock rangelands in the southwest to
Mitchell grass downs and a range of woodlands from semiarid to tropical

Land use The rangelands cover most of Queensland (>70 %). Pastoralism is the major
land use, with the beef industry found throughout the rangelands and the sheep
industry confined generally to the central western and southwestern areas of
the rangelands

Animal There are mainly grazing livestock such as sheep and cattle, as well as some
soft-rooted native animals such as kangaroos and wallabies

Population The total population is about 4.4 million (in 1999)

Social Agricultural development and climate change are threatening ranching systems

problems on the open ranges

and cattle move as they choose over the entire property (Earl and Jones 1996). In the
past 200 years, the development of the pastoral system that the cattle and sheep
owned by private ranchers graze native vegetation has displaced the indigenous
grazing system in Australia (McAllister et al. 2006). Under the new grazing system
developed by European migrators, the ground cover of vegetation have been totally
removed by the livestock (sheep and cattle) with high grazing pressure, leading to
severe soil erosion and vulnerable animal production in the nation (Allen Consulting
Group 2001; Richards and Lawrence 2009). Because of plant clearance and poor
livestock management, around 5.7 million hectares of Australian dryland has been
affected by salinity, and this is expected to reach 17 million hectares within the next
50 years (Allen Consulting Group 2001). As such, a financially expensive and envi-
ronmentally unsustainable situation has characterized much of Australia’s pastoral
industry for some time (Richards and Lawrence 2009). In the 1980s and 1990s,
reassertion of Aboriginal rights to land and the conservation movement pushed the
pastoral systems into marginaliztion (Heathcote 1994; Holmes 1994), resulting in
conflicts between livestock grazing activities and public efforts to protect the envi-
ronment (Buxton and Stafford 1996; Dale and Bellamy 1998).

To learn the current situation of pastoral industries in arid and semiarid regions
of Australia, it is important to understand present land management practices in
terms of the production paradigm. In Queensland (Table 2.8), similarly to other
grazing areas in Australia, the productivism model dominates the pastoral systems
(Richards and Lawrence 2009). However, this food production mode has been
increasingly questioned because of public concerns about food quality and security,
as well as environmental consequences (Lang and Heasman 2004). This productivism
model, known as the “ideal typical” form, is normally characterized by production
intensification and concentration along with product specialization (Argent 2002;
Ilbery and Bowler 1998). This model has tried to stress food quantity over quality
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as a wider system of food production based on the assumption that consumers will
be advantaged by the maximization of food production (Lang and Heasman 2004),
resulting in unstable land use systems; for example, transforming perennial grass
landscapes into the “breadbaskets of the world” (Gray and Lawrence 2001;
Friedmann 2005). For Australia’s ranchers, it is not easy to adopt a new production
regime/productivism model for several reasons: poor investment in infrastructure
and experimenting with “new” practices in difficult economic times (Lawrence
et al. 2004); peer criticism of the ranchers who change their practices (Conacher and
Conacher 1995; Guerin and Guerin 1994; Richards et al. 2005); and decreased ratio
of prices paid for their livestock to the cost of inputs (Malcolm et al. 1996). Present
trade systems, as stated by Richards and Lawrence (2009), have resulted in a decline
in profitability at the property level, and consequently have restricted the ability of
landholders to change to practices that are environmentally sustainable. This pro-
duction mode is currently challenging the sustainable development of pastoralism
in Queensland and even in the whole of Australia.

From this case it can be seen that the development of the productivism model
will reduce the vulnerability of pastoralism and increase the resilience of the pasto-
ralism in Queensland in Australia in the agroecosystem dimension by improving
rangeland and livestock management, and in the livelihood dimension by promot-
ing the outputs of the ranch. However, this will increase the vulnerability of pasto-
ralism and reduce the resilience of pastoralism in the institution dimension as some
difficulties have limited the ability of Australia’s ranchers to adopt new production
regimes. These can be reflected by a shift toward the third octant of the three-
dimensional vulnerability space framework in Fig. 2.4.

2.5.7 Cases from the Arctic

2.5.7.1 Arctic Tundra: Decline of Pastoral Systems with Regional
Development and Political Transformation

The Arctic is a polar region located at the northernmost part of Earth, covering parts
of Canada, Russia, the USA (Alaska), Denmark (Greenland), Norway, Sweden,
Finland, and Iceland in landmass. Arctic vegetation is composed of plants such as
dwarf shrubs, graminoids, herbs, lichens, and mosses, which all grow relatively
close to the ground, forming tundra, a typical biome in the Arctic (Fig. 2.14), where
it is believed that arctic and subarctic people have domesticated and herded reindeer
since the Bronze Age and the Iron Age. For centuries, reindeer pastoralism has
played an important economic role for all the circumpolar peoples, including the
Saami, Nenets, Khants, Evenks, Yukaghirs, Chukchi, and Koryaks, who raise rein-
deer for their meat, hides, and antlers and, to a lesser extent, for milk and transporta-
tion using a traditional nomadic herding system. However, the traditional reindeer
pastoralism in the Arctic is being challenged by global changes such as regional
development, political transformation, and climate change.
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Fig. 2.14 Tundra in the Arctic

Globally, there are about five million domestic reindeer, of which about half are
raised in the Russian far north, Siberia (Konstantinov 2005). With an area of
10,007,400 km?, Siberia makes up about 58 % of Russia’s territory, where
3,500,000 km? of tundra is used for domestic reindeer grazing (Vycius 1999). In
Russian Siberia, some small ethnic groups live as reindeer pastoralists and sell the
products from their reindeer herds. About one million people are traditionally
involved in reindeer pastoralism, but the actual numbers of people who are cur-
rently engaged in reindeer pastoralism cannot be easily estimated (Kerven 2006).
After the economic collapse in the region in the post-Soviet period, many of the
reindeer pastoralists were arranged into ethnic associations and some of them have
succeeded in marketing reindeer products of meat and antlers privately and they are
currently active in developing new markets (Kerven 2006). Krupnik’s (2000) obser-
vations show that in many areas across Siberia the pastoral economy of reindeer
herding at the end of the first post-Soviet decade went into a sharp decline with the
collapse of state support after the nation’s transition to a market economy in the
1990s. By the early years of this century, some communities had experienced sig-
nificant loss of their pastoral livelihoods. Reindeer pastoralism in Kamtchatka and
Chukotka had crashed almost completely since 1990 (Stammler 2002). However,
the collapse of the planned economy opened the door for private marketing devel-
opment, which benefited reindeer pastoralism in some areas such as Yamal, Western
Siberia, where the number of domestic reindeer was constantly increasing to the
largest concentration in Russia according to Stammler’s (2002) field study between
2000 and 2001. The reason was that reindeer pastoralism remained the stablest
economy at the local scale in the first decade after the collapse of the Soviet Union,
so more and more families in Yamal stayed for a life of reindeer grazing on the
tundra rather than staying in the villages with material and social problems
(Stammler 2002). Moreover, pastoral marketing for selling reindeer products (meat
and fresh antlers) was accessible to the pastoralists as private commercial enter-
prises can compete well with state farms in collecting reindeer products (Stammler
2002). “Such a development is unique in the Post-Soviet Russian North, where
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reindeer herding in all other regions either collapsed or is experiencing a major
crisis” as stated by Stammler (2002). Although the reindeer pastoralists in Yamal
succeeded very well in selling their reindeer products to local market competitors
soon after the breakdown of the planned economy, processing and selling the rein-
deer products for international markets at a good price are challenging the sustain-
ability of reindeer pastoralism. This can be seen from Stammler’s (2002) report on
the Second Congress of Russian Reindeer Herders in 2002 in the summary of a
speech made by one of the delegation from Yamal: “If enterprises would pay better
prices for meat, they (herders) would slaughter. But now for some cents per kg
(actually the highest price seems to be around 20 roubles, which currently equals
0.64 US cents), it is not worth doing it, so they (their herders) rather let their herds
grow, although this is bad for the pastures (overgrazing).”

In the European Arctic, reindeer pastoralism is being threatened by regional
development. For example, Marin (2006) described the issues of pastoral systems
in the Finnmark highlands of northern Norway: “Pastoralism relies on semi-
domesticated reindeer (Ratigifer tatcttidus a ruminant adapted to the arctic/sub-
arctic environment, surviving the long winters by feeding mainly on mat-forming
lichens. The semi-nomadic reindeer herders in this area are a part of the Saami
minority who spreads over north-central Fennoscandia and part of the Kola
Peninsula.” This seminomadic reindeer pastoralism with features of flexible
resource use patterns and land tenure regimes represents a good response to dynamic
circumstances at both the temporal and the spatial scale, but it has been widely
considered as an illegitimate or a kind of backward economic activity (Horowitz
and Little 1987; Forrest 1998) and the central government launched a policy to con-
fine, control, and settle the nomadic reindeer herders (Adams 2001). The traditional
reindeer herding system of seminomadic pastoralism has been gradually replaced
by a formalized grazing system reinforced by the government (Marin and Vedeld
2003). Meanwhile, state development strategies have aimed at controlling the popu-
lation of grazing reindeer through destocking and commercial harvesting and reduc-
ing the grazing pressure of reindeer on the pastures through fencing and padlocking
(Adams 2001), which resulted in conflicts between governments, who try to regu-
late the number of reindeer on the basis of an appraisal by biologists of the carrying
capacity of pastureland, and the herders, who have hundreds of years of experience
of how to regulate the number of reindeer (Bjorklund 1990). The state development
strategies have also advocated changes toward sedentarization, formal land tenure,
and capitalist production (Adams 2001), resulting in the privileging of “modern”
forms of land use at the expense of traditional Saami’s reindeer herding activities
(Forrest 1998). The gaps between the policy prescriptions and the pastoral manage-
ment strategies have resulted in disruption of local norms and rules of managing the
resources and destitution of the communities in the Finnmark highlands of northern
Norway (Marin 2006). This situation is, as reported by (Marin 2006), “not only
threatening to the welfare of pastoral communities as a whole, but also to the envi-
ronment where these processes must take place, making the sustainability goal seem
both illusionary and hypocritical.”
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These cases indicate that the regional deve