
Cite this chapter as: 
Coppock D.L. et al. (2017) Rangeland Systems in Developing Nations: 
Conceptual Advances and Societal Implications. In: Briske D. (eds) Rangeland 
Systems. Springer Series on Environmental Management. Springer, Cham 
https://doi.org/10.1007/978-3-319-46709-2_17  
   
© The Author(s) 2017 
This chapter is distributed under the terms of the Creative Commons 
Attribution-Noncommercial 2.5 License 
http://creativecommons.org/licenses/by-nc/2.5/ which permits any 
noncommercial use, distribution, and reproduction in any medium, provided 
the original author(s) and source are credited. 
 
The images or other third party material in this chapter are included in the 
work’s Creative Commons license, unless indicated otherwise in the credit 
line; if such material is not included in the work’s Creative Commons license 
and the respective action is not permitted by statutory regulation, users will 
need to obtain permission from the license holder to duplicate, adapt or 
reproduce the material. 

https://doi.org/10.1007/978-3-319-46709-2_17
http://creativecommons.org/licenses/by-nc/2.5/


569© The Author(s) 2017 
D.D. Briske (ed.), Rangeland Systems, Springer Series on Environmental 
Management, DOI 10.1007/978-3-319-46709-2_17

Chapter 17
Rangeland Systems in Developing Nations: 
Conceptual Advances and Societal 
Implications

D. Layne Coppock, María Fernández-Giménez, Pierre Hiernaux, 
Elisabeth Huber-Sannwald, Catherine Schloeder, Corinne Valdivia, 
José Tulio Arredondo, Michael Jacobs, Cecilia Turin, and Matthew Turner

Abstract  Developing-country rangelands are vast and diverse. They are home to 
millions who are often poor, politically marginalized, and dependent on livestock 
for survival. Here we summarize our experiences from six case-study sites in sub-
Saharan Africa, central Asia, and Latin America generally covering the past 25 
years. We examine issues pertaining to population, natural resource management, 
climate, land use, livestock marketing, social conflict, and pastoral livelihoods. The 
six study sites differ with respect to human and livestock population dynamics and 
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the resulting pressures on natural resources. Environmental degradation, however, 
has been commonly observed. Climate change is also having diverse systemic 
effects often related to increasing aridity. As rangelands become more economically 
developed pastoral livelihoods may diversify, food security can improve, and com-
mercial livestock production expands, but wealth stratification widens. Some sig-
nificant upgrades in rural infrastructure and public service delivery have occurred; 
telecommunications are markedly improved overall due to widespread adoption of 
mobile phones. Pressures from grazing, farming, mining, and other land uses—
combined with drought—can ignite local conflicts over resources, although the 
intensity and scope of conflicts markedly varies across our case-study sites. 
Pastoralists and their herds have become more sedentary overall due to many fac-
tors, and this can undermine traditional risk-management tactics based on mobility. 
Remote rangelands still offer safe havens for insurgents, warlords, and criminals 
especially in countries where policing remains weak; the resulting civil strife can 
undermine commerce and public safety. There has been tremendous growth in 
knowledge concerning developing-country rangelands since 1990, but this has not 
often translated into improved environmental stewardship or an enhanced well-
being for rangeland dwellers. Some examples of demonstrable impact are described, 
and these typically have involved longer-term investments in capacity building for 
pastoralists, local professionals, and other stakeholders. Research is shifting from 
ecologically centered to more human-centered issues; traditional academic 
approaches are often being augmented with participatory, community-based 
engagement. Building human or social capital in ways that are integrated with 
improved natural resource stewardship offers the greatest returns on research invest-
ment. Our future research and outreach priorities include work that fortifies pastoral 
governance, enhances livelihoods for a diverse array of rangeland residents, and 
improves land and livestock management in a comprehensive social-ecological sys-
tems approach.

Keywords  Bolivian Altiplano • Ethiopian Boran •  Afghan Kuchi • Mexican range-
lands • Mongolia • Peruvian Altiplano • Sahel

17.1  �Introduction

In this chapter we focus on rangelands of the developing world. By rangelands we 
refer to landscapes—largely unsuitable for sustained cultivation—providing forage, 
water, and cover for grazing and browsing animals. These landscapes occur in des-
erts, grasslands, shrublands, savannas, woodlands, and alpine systems [definition 
modified from Holechek et al. (2011, p. 1)].

“Developing nations” refer to countries having a relatively low standard of living, 
an underdeveloped industrial base, a low gross domestic product per capita, and a low 
Human Development Index (Sullivan and Sheffrin 2003). The rangelands of develop-
ing nations have endured a wide array of challenges including poverty, environmental 
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degradation, social conflicts, displaced people, and climate change (Seré et al. 2008; 
Thornton et al. 2009). Rangelands collectively represent about 70 % of the world’s 
land surface (Holechek et al. 2011) and are home to 2.1 billion people—35 % of the 
world’s population.1 In sum, the rangelands of the developing world greatly matter to 
anyone who ponders how to improve the human condition or the stewardship of natu-
ral resources.

Rangelands of the developing world are also places where major conceptual 
advances for research and development have occurred over the past 30 years. These 
advances have affected range science and range management globally and include 
rangeland production modeling (Penning de Vries and Djiteye 1982), nonequilib-
rium ecology (Ellis and Swift 1988), resilience theory (Walker 2002), climate 
change (Olsson et al. 2005), pastoral management of livestock gene pools (Krätli 
2007), coupled social-ecological systems (Stafford-Smith et  al. 2009), action 
research and gender (Coppock et al. 2011), and decentralized or community-based 
natural resource governance (Reid et al. 2015).

The dominant economic use of rangelands in the developing world is livestock 
production as practiced by pastoralists using communal resources on state-owned or 
community-owned lands and, to a lesser extent, by producers using resources on 
privately held lands (Holechek et al. 2011). Other economic uses are on the rise and 
include dryland farming, hard-rock mining, oil and gas extraction, renewable energy 
production, recreation, and tourism. Important national parks and protected areas 
occur in rangelands worldwide (Chape et al. 2008). Developing-country rangelands 
provide vital global ecosystem goods and services, including carbon sequestration 
that mitigates effects from greenhouse gas emissions (Safriel et al. 2005). Climate 
change will affect the use of these landscapes (Feng et al. 2010; Long et al. 2006), 
as many developing-nation rangelands are projected to become warmer, drier, and 
subjected to more frequent extreme weather (IPCC 2013; Nicholson 2013; Stahle 
et al. 2009).

The coauthors of this chapter average over 20 years of experience in the develop-
ing world. They have contributed insights related to six case-study sites to capture 
broad patterns across social-ecological systems in a rangeland-development context. 
Grouped into two tiers according to a Human Development Index (HDI) calculated 
for 187 nations and territories (UNDP 2013), the case study sites include a less 
developed, lower tier with Afghanistan, southern Ethiopia, and the Sahelian belt 
(subsites in Niger, Mali, and Senegal—henceforth called the Sahel), and a more 
economically developed upper tier with Mongolia, the high Andes (Bolivia and 
Peru—henceforth called the Altiplano), and northern Mexico. The first tier has HDI 
country rankings that vary from 187 (Niger) to 154 (Senegal) while the second-tier 
HDI rankings range from 108 (Bolivia and Mongolia) to 61 (Mexico). The case 
study sites are mapped in Fig. 17.1. The sites illustrate wide variation in geographic, 
biophysical, and socioeconomic attributes. They have been monitored by the same 
scholars over extended periods of time and thus provide an unusual opportunity for 
credible long-term assessments, cross-site comparisons, and learning.

1 http://www.un.org/en/events/desertification_decade/whynow.shtml
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17.2  �Global Trends: Rangelands of the Developing World

Some socioeconomic and agroecological features for the six case study sites are 
shown in Table 17.1. The ecosystems vary from warm, subtropical savannas to cold, 
shrub steppe. Economic uses are dominated by extensive livestock production, but 
variation in the predominant livestock species, livestock products, and livestock 
population trends is notable. With some exceptions (i.e., Mongolia, Mexico) the 
rangeland inhabitants largely represent indigenous societies that are economically 
or socially marginalized within their home countries.

The material that follows in this section combines empirical information from 
the case study sites with other literature to integrate and describe some commonly 
observed patterns concerning populations, socioeconomics, and natural resources. 
Each subsection begins with a concise summary paragraph. Becoming aware of this 
background is especially important for readers who are less familiar with pastoral-
ism or rangelands. Those who want to skip the background and focus on current 
conceptual or operational issues can go directly to Sect. 17.3.

Fig. 17.1  Condensed world map showing nine nations that host the rangeland study sites reviewed 
in this chapter (illustration courtesy of Publication Design and Production, Utah State University)

D.L. Coppock et al.
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7 
%

),
 

do
nk
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s 

(3
 %

),
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m

el
s 

(1
 %

).
 L

iv
e 

an
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s 
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r 
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m
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 m
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so
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 m
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k,
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te
r;

 
m

ea
t 

fo
r 
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m

e 
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um
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n

S
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D

on
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n,
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i 
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an
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D
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é,

 F
ou
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n 
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bé
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 k
el

 
T
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as
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q 
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G
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)

O
pe
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ce
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zi
ng

 b
y 

he
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xc
ep

t 
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op
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et
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on
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; 
op

po
rt

un
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ti
c 

lo
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l 
m

ob
il

it
y;
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om

e 
no

m
ad

is
m

; 
lo

ng
-r

an
ge

 t
ra
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m
an

ce
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m

 
M

ac
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a 
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 c
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l 

se
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; 
no

m
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s 
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 G
ou
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y 

se
as
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s;

 w
at

er
 p

oi
nt

s 
in
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ud

e 
po

nd
s,
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ll
ow
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nd

 d
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w

el
ls

; 
w

at
er

 l
im

it
s 
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ge
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cc
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s 
in

 d
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pe

ri
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s
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²
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T
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é 

D
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tr
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t)
f

L
ow

-a
lt

it
ud

e,
 fi

xe
d 

du
ne
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st
em

 o
n 

fl
at

 s
an

ds
to

ne
 

se
di

m
en

ts
. S

ca
tt

er
ed

 t
re

es
 

(A
ca

ci
a,

 C
om

br
et

um
, 

Sc
le

ro
ca

ry
a 

sp
p.

) 
an

d 
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ru
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a,
 G

re
w

ia
 s

pp
.)

; 
an

nu
al

 
he
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ac

eo
us

 p
la

nt
s,
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y 
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s 
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st
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B

ra
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ia
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oe

ne
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p.
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 s
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e 
m

il
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t

S
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en
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st

or
al
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; 
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po
rt
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c 

lo
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l 
m

ob
il

it
y;

 l
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g-
di

st
an

ce
 

tr
an

sh
um

an
ce

 t
o 

th
e 

S
ou

th
 f

or
 g

ra
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ng
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nd
 

m
ar

ke
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C
at
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e 

(7
3 

%
 o

f 
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om
as

s)
, s

he
ep

 
(2

0 
%

),
 g

oa
ts

 (
5 

%
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nk
ey

s 
(2

 %
),
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; 
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ve
 a

ni
m
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s 
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r 

lo
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l 
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 r
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l 
m
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D
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e 

m
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k 
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F
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W
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n 
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w
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d 
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bo
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 b
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d 
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er
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 o
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 c
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 f
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 p
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e
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P
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U
pp
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–

M
on

go
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T
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4 

%
 o

f 
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 t
o 
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 (

3 
%

),
 f

or
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 a

nd
 

m
ou

nt
ai

n-
st
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pe

 (
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 %
),

 
st

ep
pe

 (
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 %
),

 d
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er
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st
ep
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7 

%
) 
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d 

de
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rt
 (
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 %

);
 

he
rb
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eo
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 g

en
er

a 
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cl
ud

e 
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ip
a,
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, C
le

is
to

ge
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s,
 

A
gr

op
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, P

ot
en

ti
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 a

nd
 

A
st

ra
ga

lu
s;

 s
hr
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 g

en
er

a 
in

cl
ud

e 
A

rt
em
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 a
nd

 
C

ar
ag

an
a

S
em

in
om
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(t

ra
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hu
m

an
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) 
w

it
h 

re
gu

la
r 

w
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te
r/

sp
ri

ng
 

ca
m

ps
it

es
 a

nd
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ar
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e 
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m

m
er
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n 

pa
st

ur
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; 
sm

al
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e 
cu
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at
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n 
an

d 
w

il
d 
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y 
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rv

es
t;

 i
nc

re
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in
g 

m
in

in
g 

an
d 

to
ur

is
m

C
at

tl
e 

an
d 
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 (
6 

%
 

of
 b

io
m

as
s)

, h
or

se
s 

(6
 %

),
 c

am
el

s 
(1

 %
),

 
sh

ee
p 

(4
5 

%
),

 g
oa

ts
 

(4
3 

%
);

 l
iv

e 
an

im
al

s,
 

m
ea

t,
 m

il
k,

 d
ai

ry
 

pr
od

uc
ts

, fi
be

r,
 

(c
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hm
er

e)
, h

id
es

, 
sk

in
s

K
ha

lk
ha

 d
om

in
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e 
nu

m
be

rs
; 

re
st

 a
re

 
K

ha
za
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, D

or
vo

d,
 

B
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d,

 B
ur

ia
t,

 
T

sa
at

an
, a

nd
 o

th
er

 
et

hn
ic

 g
ro

up
s

S
in

ce
 t

ra
ns

it
io

ni
ng

 t
o 

de
m

oc
ra
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an
d 

a 
m

ar
ke

t 
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on
om

y 
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 1
99
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he
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 s
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e 
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ow
n 

an
d 

co
m

po
si
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on

 s
hi

ft
ed

 t
o 
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cl

ud
e 

m
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e 
ca

sh
m

er
e 
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 r

an
ge

la
nd
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ve
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an
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n 
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h 
w

ea
k 

re
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 o

f 
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m
m
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 p
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tu
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s 

an
d 
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g 
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ue
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m
m
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d 
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ti
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s.
 

M
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in
g 
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m
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s 
w
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h 
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m
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 a

nd
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nc
re
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l 
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h
T

he
 A
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 p
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n 
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e 
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 o
f 
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 m
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a 
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00

 k
m

2 ;
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e 
A

lt
ip

la
no
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 d

iv
id

ed
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no
rt

he
rn

, c
en

tr
al

, a
nd

 s
ou

th
er

n 
re

gi
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s 
(L

a 
P

az
, P

ot
os

i, 
an

d 
O

ru
ro

, r
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pe
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iv
el

y)
; c

ul
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va
te

d 
la

nd
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s 
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 1
 %

 o
f 
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e 
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nd

, 
w

it
h 
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er
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f 
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 f
al

lo
w

; t
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im
at

e 
is

 s
ub

hu
m

id
 in

 th
e 

no
rt

h 
ne

ar
 L

ak
e 

T
it

ic
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a,
 

ch
an

gi
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 to
 s

em
ia

ri
d 
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 th

e 
ce

nt
ra

l r
eg

io
n 

an
d 

ar
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 th

e 
so

ut
h;

 im
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rt
an

t g
en

er
a 

fo
r 

ra
ng

e 
pl

an
ts
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cl

ud
e 

gr
as

se
s 

su
ch

 a
s 

Fe
st

uc
a,

 H
or

de
um

, 
D

is
tic

hl
is

, M
uh

le
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er
gi

a,
 

W
er

ne
ri

a,
 a

nd
 J

un
cu

s 
sp

p.
; 

sh
ru

bs
 in

cl
ud

e 
Pa

ra
st

re
ph

ia
 

sp
p.

; c
us

hi
on

 p
la

nt
s 

on
 s

al
in

e 
si

te
s 

in
cl

ud
e 

Sa
lic

or
nl

a 
an

d 
A

nt
ho

br
iu

m
 s

pp
.

P
as

to
ra

li
st

s 
ar

e 
se

m
is

ed
en

ta
ry

 w
it

hi
n 

ar
ea

s 
un

de
r 

ho
us

eh
ol

d 
co

nt
ro

l;
 a

gr
o-

pa
st

or
al

is
ts

 a
re

 
se

de
nt

ar
y—

lo
ca

l 
ra

ng
el

an
ds

 a
nd

 f
al

lo
w

 
fi

el
ds

 u
se

d 
fo

r 
gr

az
in

g;
 

so
m

e 
im

pr
ov

ed
 p

as
tu

re
 

(a
lf

al
fa

) 
fo

r 
cr

os
s-

br
ed

 
ca

tt
le

 a
nd

 s
he

ep
; 

cu
lt

iv
at

io
n 

do
m

in
at

es
 

m
or

e 
to

 th
e 

no
rt

h,
 

m
ix

ed
 a

gr
o-

pa
st

or
al

is
m

 
w

it
h 

sh
ee

p 
an

d 
ca

tt
le

 
do

m
in

at
es

 in
 th

e 
ce

nt
ra

l 
re

gi
on

, a
nd

 c
am

el
id

 
pa

st
or

al
is

m
 p

re
va

il
s 

to
 

th
e 

so
ut

h,
 e

sp
ec

ia
ll

y 
at

 
hi

gh
er

 e
le

va
ti

on
s 

(p
un

a)
. H

um
an

 
po

pu
la

ti
on

 is
 m

os
t 

de
ns

e 
to

 th
e 

N
or

th
 a

nd
 

de
cl

in
es

 s
ou

th
w

ar
ds

C
at

tl
e 

(3
4 

%
 o

f 
bi

om
as

s)
, l

la
m

a 
(3

1 
%

),
 s

he
ep

 (
30

 %
),

 
an

d 
al

pa
ca

 (
5 

%
);

 
sm

al
le

r 
nu

m
be

rs
 o

f 
do

nk
ey

s,
 s

w
in

e,
 a

nd
 

vi
cu

ña
; 

pr
od

uc
ts

 
in

cl
ud

e 
li

ve
 a

ni
m

al
s,

 
fi

be
r,

 m
il

k,
 m

ea
t,

 
hi

de
s,

 a
nd

 s
ki

ns

O
ne

-t
hi

rd
 o

f 
th

e 
na

ti
on

al
 

po
pu

la
ti

on
 r

es
id

es
 

in
 t

he
 A

lt
ip

la
no

, 
w

hi
ch

 i
nc

lu
de

s 
la
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e 

ci
ti
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 s

uc
h 
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a 
P
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, E

l 
A

lt
o,

 O
ru

ro
, a

nd
 

P
ot

os
í;

 d
om

in
an

t 
in

di
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no
us

 p
eo
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e 

in
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ud
e 
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e 

A
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a;

 s
om

e 
Q

ue
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M
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 a
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o 
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r

P
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to
ra
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s 
an

d 
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to

ra
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st
s 
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e 
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d 
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 p
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 c
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e 
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m
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d 
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y 
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m
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m
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e 
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w
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f 
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P
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at
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f 
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e 
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Fe
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a,
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nd

 
C
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st
is

 s
pp

. a
nd

 s
hr

ub
s 

ar
e 
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m

pr
is

ed
 o

f 
Pa

ra
st

re
ph

ia
 

an
d 

Te
tr

ag
lo

ch
in

 s
pp
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he
rb

ac
eo

us
 D

is
tic

hi
a 

an
d 

E
le

oc
ha

ri
s 

sp
p.

 d
om

in
at

e 
pe

at
 

bo
gs

; h
um

id
 p

un
a 

si
te

s 
ha

ve
 

Fe
st

uc
a 

an
d 

M
uh

lle
nb

er
gi

a 
sp

p.
 in

 th
e 

gr
as

s 
la

ye
r 

w
it

h 
B

ac
ch

ar
is

 s
pp

. d
om

in
at

in
g 

sh
ru

bl
an

ds
; p

ea
t b

og
s 

ar
e 

do
m

in
at

ed
 b

y 
D

is
tic

hi
a 

an
d 

P
la

nt
ag

o 
sp

p.
; l

ow
er

 e
le

va
ti

on
 

cr
op

la
nd

s 
ar

e 
ty

pi
ca

ll
y 

pl
an

te
d 

to
 p

ot
at

o 
or

 q
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no
a

P
as

to
ra

li
st

s 
fo

ll
ow

 
da

il
y 

ho
ri

zo
nt

al
 a

nd
 

se
as

on
al
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 v

er
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ca
l 

pa
tt

er
ns
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f 

m
ob

il
it

y;
 

an
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al
s 

fe
ed

 o
n 

ra
in

-f
ed
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at
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e 
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ge
; 

pr
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er
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 r
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m
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 p

un
a 
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e 
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s 
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d 
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H
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m
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y 
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w
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d 
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d 
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, p

ro
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rt
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iv

at
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d
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, l
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%
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ca
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%
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 m
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 m
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 d
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 p
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ra
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17.2.1  �Human Populations

Summary. Human population growth is a driver that profoundly affects all ecosys-
tems. Human populations in developing-country rangelands are affected by demo-
graphic, ecological, economic, and political forces. Human population densities 
tend to rise in response to increasing annual precipitation and agricultural produc-
tivity as one goes from the arid to semiarid and subhumid zones. As nations or 
regions become wealthier, however, net human population growth in the rangelands 
tends to decrease and there are more chances for rangeland dwellers to emigrate in 
search of employment (typically males). In some of these situations, women can 
then become the primary stewards of local rangeland resources. Change in eco-
nomic opportunities can dramatically affect the magnitude and direction of rural-to-
urban migrations, especially as nations develop. Persistent warfare, poverty, and 
drought—and even organized crime—can be profoundly disruptive, however, 
resulting in a depopulation of some rangeland systems.

Human population growth is a driver that strongly influences the use of natural 
resources and the adoption of new technology in agro-ecosystems (Boserup 1965, 
1989). Thus, human population issues merit our review. Images of important range-
land people in our case-study sites are shown in Fig. 17.2a–f. The evidence is mixed 
concerning human population trends across our six case-study areas. Population 
densities tend to be higher in agro-pastoral settings compared to pastoral settings 
because the former produce more food for people per unit area.2

Marked net increases in rangeland human populations have been noted for south-
ern Ethiopia and the Sahel. Here increased fertility and decreased child mortality 
among pastoralists—as well as immigration by outsiders—have contributed to high 
rates of sustained growth, i.e., from 2 to 3 % per annum.3 Emigration from pastoral 
zones in southern Ethiopia remains low, probably due to low exposure to formal 
education and lack of wage labor opportunities across the nation (Coppock et al. 
2011). In the Sahel, emigration of agro-pastoral men to urban areas seeking wage 
labor has mitigated some population growth in the rangelands (Guengant et  al. 
2002; Wane et al. 2010). In contrast to the African examples, the number of Kuchi 
still using Afghanistan’s rangelands is lower today than in the past despite the Kuchi 
having one of the world’s highest fertility rates (e.g., 7.28; NRVA 2008). Reasons 
for this include high infant mortality rates caused by lack of health care and basic 
services, sedentarization4 resulting from land conversions and resource degrada-
tion, recurring drought, social conflict, and chronic food insecurity.

2 Agro-pastoral systems routinely combine crop and livestock production, while pastoral systems 
focus on livestock production (Jahnke 1982).
3 Increased fertility and decreased mortality among pastoralists have occurred as a result of many 
factors. In some cases, development of clean water sources, provision of disease control for both 
people and livestock, improvements in infrastructure, and provision of food relief can be included.
4 Defined here as the transition from a nomadic or seminomadic lifestyle to a society that perma-
nently resides in one place.
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Fig. 17.2  (a-f). Pastoral and agro-pastoral people who reside in the rangeland study sites reviewed 
in this chapter: (a) Aymara woman on the Peruvian altiplano (photo credit: Cecilia Turin); (b) 
Borana family in southern Ethiopia (photo credit: Claudia Radel); (c) goat ranching family in 
northern Mexico (photo credit: José Tulio Arredondo); (d) Pashtun family in Afghanistan (photo 
credit: Michael Jacobs); (e) senior herd owners at a political meeting in Mongolia (photo credit: 
María Fernández-Giménez); (f) women drawing water from a well in the Sahel (photo credit: 
Matthew Turner)
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Fig. 17.2  (continued)
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Fig. 17.2  (continued)

Rural population growth in the Altiplano is variable depending on location, but 
rates have been generally low in recent years (i.e., 0.4–0.7 %; Vera et al. 2006a, b). 
Seasonal emigration by Andean men seeking jobs in the cities or tropical lowlands 
is also common, especially in pastoral communities (Turin and Valdivia 2013). The 
human population of the northern Mexican rangelands can be broken out into two 
main groups: commercial ranchers (ganaderos) and a peasant class of pastoralists 
(ejidatarios). Numbers of people have risen and fallen—both with respect to birth 
rates and emigration—depending on the economy and the level of land degradation. 
Increases in the ganaderos community have occurred when the beef cattle industry 
expanded in the 1990s, but emigration of the ejidatarios has subsequently acceler-
ated in response to land degradation (Schwartz and Notini 1994), drought (Feng 
et al. 2010), and US employment opportunities (Arredondo and Huber-Sannwald 
2011; Ribeiro-Palacios 2012).

Patterns for Mongolia have been especially dynamic (Fernández-Giménez 2001; 
Leighton 2013). Following the transition from communism to a free-market econ-
omy in 1990, there was an influx of urban dwellers into the rangelands as people 
sought to claim livestock during privatization, when state property was distributed 
to local citizens. This trend has since reversed as more people now leave pastoral 
areas to seek urban employment. Fertility rates among Mongolian women have 
markedly declined over the past 20 years.5

5 http://data.worldbank.org/indicator/SP.DYN.TFRT.IN?page=4
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When compared to sites in the upper tier, the Ethiopian site in the lower tier is 
characterized by more rapid net growth in residents that is related to a higher intrin-
sic rate of reproduction and relatively less opportunity for out-migration. Migration 
opportunities vary widely, however, across sub-Saharan Africa. In the Sahel, migra-
tion rates are high as people can move to cities and coastal nations of western Africa, 
northern Africa, and southern Europe (Tabutin and Schoumaker 2004). In the Sahel 
there has been a shift in livestock ownership to include agro-pastoralists as well as 
pastoralists (Turner et al. 2014). Ethiopian pastoralists, in contrast, have far fewer 
options (Coppock et al. 2011). Trends for Afghanistan are more difficult to discern 
as data are lacking. High losses of livestock due to conflict, insecurity, and drought—
and few, if any, employment opportunities—however, suggest that human popula-
tions in the remote pastoral areas are also declining. These people appear to be 
settling near urban areas or joining refugee camps (UNHCR 2011).

In the upper tier, emigration from the rangelands is increasingly common, and 
this tends to occur more for men who seek employment as laborers in construction, 
mining, or farming. Women can thus be left behind to serve as caretakers of families 
and rangeland resources (Valdivia et al. 2013). Recently in Mexico women and chil-
dren have joined men as migrants. A few decades ago it was job opportunities in the 
US that triggered emigration, but recent causes also include public insecurity related 
to organized crime (Martínez-Peña 2012). In Mongolia, recent rural to urban migra-
tion is influenced by the “push” factor of livestock loss in extreme weather disasters 
and the “pull” factor of people seeking better education and health care in urban 
areas (Leighton 2013).

17.2.2  �Livestock Populations

Summary. Livestock (primarily including cattle, sheep, goats, equines, and came-
lids) provide the food and traditional economic basis for people living in the range-
lands of developing countries; cultivation or wage employment opportunities are 
typically rare or nonexistent. The indigenous species and breeds are adapted to 
often harsh production conditions, and the flexibility of herd movement is very 
important for helping pastoralists cope with erratic rainfall patterns and disease out-
breaks. Unlike the people on rangelands, population trends for livestock are more 
difficult to discern. Overall, livestock populations in some cases may exhibit 
“boom-and-bust” patterns where growth periods are followed by sudden die-offs 
due to combinations of weather, disease, or level of forage competition among live-
stock. The spatial scale and frequency of herd crashes vary markedly. The difficulty 
in mitigating large herd losses is due to low levels of economic development and 
public investment. Mitigating such losses matters, however, because recurrent die-
offs translate into large economic losses for pastoral societies. For less-developed 
regions where human survival is most closely linked to livestock survival, the ratio 
of animals to people provides an important indicator of both food and asset security. 
Where this ratio has been monitored, the evidence shows that it has markedly 
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declined in recent decades. Politics, economics, and armed conflicts also influence 
range livestock populations, and examples of each are provided. Overall, there is no 
consistent long-term trend in livestock populations that is evident across our six 
case-study sites. Some populations follow a regular boom-and-bust pattern, while 
others show sustained increasing or declining trends in response to macro-level 
factors.

As shown in Table 17.1, range livestock produce multiple products for household 
consumption or sale at all case-study sites. These are largely indigenous breeds that 
are adapted to local climatic and foraging conditions (Krätli 2007). Examples of key 
species and breeds from the six case-study sites are pictured in Fig. 17.3a–f. Other 
food-producing animals found among rangeland dwellers include poultry, honey-
bees, and guinea pigs; these can be locally important to supplement household diets 
or incomes, but are generally insignificant in the rangelands when compared to the 
economy based on hoofed animals.

Because of low and highly variable precipitation, the world’s rangelands have a 
comparative advantage in terms of extensive animal production, whereby uncon-
fined animals seek and consume forage that is scattered across a landscape. Extensive 
animal production—while having its own risks and challenges—is far more reliable 
than rain-fed cereal cultivation in these environments—explaining why pastoralism 
prevails as the environment becomes more arid. The prevalence of agro-pastoral-
ism, where producers combine crop cultivation with herding livestock, generally 
increases as the reliability and amount of precipitation increase (Jahnke 1982).

Commercial production of cattle, sheep, goats, camelids, and equines tends to be 
somewhat recent and increasing in many developing-country rangelands. The final 
market destination of these animals varies considerably among case-study sites, 
with some being sold domestically and others exported. Commercial livestock pro-
duction is a departure for indigenous systems in which animals were traditionally 
produced for home consumption, often referred to as subsistence production (Jahnke 
1982). Some regions such as the Sahel, however, have long-been centers of com-
mercialized livestock trade (Kerven 1992).

The livestock population dynamics in most of our case-study sites are character-
ized by boom-and-bust patterns at different spatial and temporal scales. In the 
boom-and-bust, periods of steady growth in animal numbers are followed by sudden 
collapses when death rates soar due to starvation or disease that is triggered by 
weather events such as dry periods, multiyear droughts, extreme temperature fluxes, 
or heavy snowfall. Disease epidemics can also be implicated.6 In the case of con-
flict-ridden Afghanistan, when drought coincides with warfare herd losses can be 
catastrophic (FAO 2006). Both density-independent (e.g., weather) and density-

6 In some cases previous development efforts to improve water access or reduce the prevalence of 
disease outbreaks were successful enough that such controls on animal numbers were relaxed. This 
resulted in more animals and a heightened demand for forage, with rangeland degradation as the 
ultimate outcome. Increased animal numbers, in theory, could be reduced by providing more mar-
keting opportunities, but the traditional economic and cultural rationale in most pastoral societies 
to accumulate animals adds another layer of complexity that limits the rate of sustained offtake.
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Fig. 17.3  (a-f). Livestock that are produced in the rangeland study sites reviewed in this chapter: 
(a) Improved Angus cattle in northern Mexico (photo credit: José Tulio Arredondo); (b) indige-
nous goats, sheep, and horses in Mongolia (photo credit: María Fernández-Giménez);  

D.L. Coppock et al.
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Fig. 17.3  (continued) (c) indigenous sheep in Afghanistan (photo credit: Michael Jacobs); (d) 
indigenous zebu cattle and dromedary camels in southern Ethiopia (photo credit: Brien E. Norton); 
(e) indigenous zebu cattle of the Sahel (photo credit: Matthew Turner); (f) llama on the Peruvian 
altiplano (photo credit: Cecilia Turin)
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Fig. 17.3  (continued)

dependent (e.g., stocking rate or numbers of animals per unit area) factors can con-
tribute to herd crashes. The number of years between consecutive herd crashes 
typically varies from 10 (Mexico; Garza-Merodio 2002) to 6 [southern Ethiopia 
(Desta and Coppock 2002) or Mongolia (Fernández-Giménez et al. 2012)]. Extreme 
cold events have contributed to a herd crash interval of less than 3 years in the 
Peruvian Altiplano (Moya and Torres 2008).

In the Sahel herd crashes occur at different spatial scales. The largest crashes 
have occurred following major regional droughts in 1972–1974 and 1983–1984 
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(Toulmin 1987) as well as after a period of “cold rains” in 1991 (Toulmin 1987).7 
Sahelian herd dynamics tend to be non-equilibrial (Ellis and Swift 1988). This 
means that livestock mortality events are influenced more by climatic factors rather 
than competition for forage among increasing animal numbers. It is more challeng-
ing for management to mitigate the effects of climatic factors compared to the 
effects of too many animals. In some systems interactions of high animal numbers 
with sudden drought or heavy snowfall can lead to sudden crashes in livestock 
populations.

Because the well-being of subsistence-oriented pastoralists is closely tied to live-
stock numbers, the ratio of livestock (e.g., tropical livestock units or TLUs8; Jahnke 
1982) to people (e.g., African Adult Male Equivalents9) is an important measure of 
pastoral socioeconomic sustainability.10 And the higher this ratio is, the better.11 The 
ratio has been tracked in the two African sites where it has been shown to be in a 
steady decline over several decades, even going as low as 1:1 (Desta and Coppock 
2004; Hiernaux and Turner 2002). This offers a stark contrast from historical highs 
that often exceeded a ratio of 10:1 (Gallais 1984). A sustained decline in the ratio 
means that per capita supplies of food (i.e., milk or meat) and capital assets (i.e., 
marketable animals on the hoof) are also declining; the inevitable result is thus 
increasing food insecurity and poverty unless livelihoods are diversified towards 
non-pastoral pursuits. The downward trend in the ratio for eastern Africa primarily 
occurs because the rate of human population increase exceeds that for livestock; 
this is partially due to the fact that far more animals perish during the “bust” phases 
than people do. Animals can be suddenly and severely limited by a scarcity of for-
age and water, and thus quickly starve to death. The people, in contrast, tend to 
suffer minimal losses to life as either they are rescued by human intervention (i.e., 
imported food aid) or they can migrate elsewhere and return when local environ-
ments improve. Patterns for the Sahel are somewhat different as growth rates for 
human populations in pastoral areas are low, but losses of animals occur because of 
shifts in livestock ownership from pastoralists to government officials, traders, and 

7 There were also major droughts in the Sahelian zone during the early twentieth century, but 
deaths of animals and people were lessened because the pastoralists were more mobile. The instal-
lation of permanent wells by governments began a process of settlement and a modification of 
pastoral risk management behavior (Sandford 1983).
8 A tropical livestock unit (TLU) is 250 kg live weight [where one cow, sheep, goat, donkey, horse, 
or camel equals 0.8, 0.1, 0.08, 0.6, 1.0, or 1.2 TLUs, respectively (Jahnke 1982)].
9 An African adult male equivalent (AAME) is a measure of daily energy demand based on body 
size [where a male = 1.0 AAME and is ≥16 years old and weighs 55 kg; an adult female = 0.8 
AAME; a male or female youth = 0.8 AAME; and a child = 0.6 AAME (FAO 1982)].
10 Two livestock population statistics are of primary importance in pastoral systems, namely live-
stock holdings per capita and livestock stocking rate. The former is described in the text above. 
The latter is measured by the number of animals per unit area for a given period of time. Stocking 
rate becomes significant when one examines human or livestock support capacity per unit area. 
Shifts in stocking rate can influence herd or flock responses to droughts, with higher stocking rates 
increasing herd vulnerability in some cases.
11 One analysis suggests that an increase of one person must be matched by a sixfold increase in 
TLUs for that extra livelihood to be sustainable (Thurow, personal communication).
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farmers. In West Africa most livestock are sold before they die of hunger except 
when a severe drought prevails (Turner, personal observation).

In any case, a period of herd rebuilding follows a crash, but this can be stressful 
because both food and assets remain in short supply (Desta and Coppock 2002). 
The ratio of TLUs to people has declined in most places and societies cope via 
diversification into agriculture, trade, or wage labor.

Long-term trends in livestock numbers across our case-study sites are difficult to 
discern largely because of inadequate data. It is still noteworthy, however, that the 
sites appear to vary with respect to overall trends. Some herd dynamics are complex 
and vary according to time frame as well as livestock species [i.e., sheep versus 
camelids in the Altiplano; Vera et al. 2006a, b], while other populations have either 
been steadily growing (i.e., cattle in northern Mexico; Perramond 2010) or mark-
edly decreasing (i.e., sheep and goats in Afghanistan; FAO 2006).

Politics, economics, and armed conflict also influence range livestock popula-
tions. The best example of politics is Mongolia, where the collective era (1960–
1990) was characterized by lower and stable numbers of livestock while the 
free-market era has witnessed several boom-and-bust cycles. Following privatiza-
tion in 1992, animal numbers increased steadily until 1999–2003, when 30 % of the 
animal population perished in a series of severe winters. The population recovered 
and then crashed again during the winter of 2009–2010 (MNSO 2012). An example 
of economic effects is Mexico, where growth in the commercial production of beef 
cattle on the range dramatically increased in response to new US markets created by 
the North American Free Trade Agreement (NAFTA) in 1994.12 Armed conflict has 
influenced large-scale migrations of pastoral livestock in southwest Asia. During the 
Soviet-Afghan war in the 1970s and 1980s, many pastoral herds moved out of 
Afghanistan to Iran and Pakistan (Colville 1998; UNHCR 2011).

It is therefore difficult to generalize about range livestock populations. A boom-
and-bust pattern is perhaps the only feature that most of our case-study sites share, 
but the spatial scale and time interval vary markedly from place to place. The boom-
and-bust is indicative of poorly diversified rural economies (i.e., animals comprise 
the main investment option), the limited capacity of herders to manage risks and 
engage in asset diversification, and the inability of markets to absorb large numbers 
of animals quickly during crises. The Sahelian zone (and other locations) provides 
exceptions to this pattern, as herd losses do not occur with the same regularity there 
as observed in the other sites; the very large spatial scale of Sahelian pastoralism 
may be a factor in this distinction. And it is useful to note that large-scale die-offs 
are not simply dead animals, but rather represent large economic losses for range-
land dwellers in terms of capital assets and foregone income, the latter represented 
by a sudden drop in milk supply. Desta and Coppock (2002) speculated that several 
livestock herd crashes over 20 years in southern Ethiopia and northern Kenya may 
have resulted in a cumulative loss of nearly US$1 billion, value that poverty-stricken 
pastoralists can ill afford to lose.

Livestock numbers may increase in response to commercial opportunities, but 
this appears more evident (as with northern Mexico) when commercial opportuni-

12 http://www.ustr.gov/trade-agreements/free-trade-agreements/north-american-free-trade-agreement- 
nafta
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ties grow in a sustainable fashion. Other examples include an increase in the popu-
lation of cashmere goats in Mongolia in response to global demand for cashmere 
fiber (Fernández-Giménez, personal observation) and an increase in sheep holdings 
among agro-pastoralists in the Sahel in response to the large demand associated 
with Muslim holidays (Turner, personal observation). Pastoral livestock popula-
tions, however, are probably declining in Afghanistan (Thompson et  al. 2005). 
Thus, overall, there is no evidence for consistent trends in livestock numbers across 
the six case-study locations.

17.2.3  �Socioeconomic Trends

Summary. Overall, range livestock and their products are increasingly important for 
developing-country economies, although the relative contribution is low as other 
sectors expand. Rangeland dwellers are experiencing an expansion of livestock 
marketing options due to increasing domestic and export demand—and in some 
cases transportation infrastructure is also being improved. Ready access to public 
services such as potable water, electricity, health care, education, and banking ser-
vices remains elusive for most rangeland dwellers, although access tends to be 
greater in the upper-tier sites compared to that of the lower-tier sites. 
Telecommunications have improved across the board, however, largely due to 
mobile phone networks. Traditional pastoralists have lower access to public ser-
vices than do settled pastoralists or agro-pastoralists. Transition from communism 
to a free-market system in Mongolia has undermined the access of pastoralists to 
public services; other structural adjustments in the Sahel dismantled state-run vet-
erinary and livestock services. Livelihoods are diversifying among agro-pastoral-
ists, residents of settlements, and households whose members find employment 
outside of the rangelands. Wealth stratification among rangeland dwellers appears 
to be increasing overall as fewer people control more resources—a negative out-
come of globalization.13 Food insecurity and extreme poverty occur in the lower-tier 
sites, but less so in the upper-tier. Social conflict takes a variety of forms, but it tends 
to be focused more on local control over natural resources in the Andean, Mongolian, 
and Sahelian situations. In contrast, the other case-study sites are subjected to a 
much wider array of conflicts—from resource-access squabbles among neighbors 
to struggles between drug cartels and long-term, major insurgencies.

Several of our case-study sites are in nations where rangelands are the predomi-
nant portion of the productive land area, with the main exceptions being Bolivia and 
Peru which have large portions of their lowlands in the moist tropics or subtropics. In 
Ethiopia, the Sahel, Afghanistan, Mongolia, and northern Mexico range livestock 
production is vitally important with respect to domestic supplies of live animals or 
animal products including hides, skins, and fiber (de Bruijn and van Djik 1995; Desta 

13 Globalization has been defined in many ways. Albrow and King (1990) define it as “all those 
processes by which the peoples of the world are incorporated into a single world society.”
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et al. 2006; Niamir-Fuller 1999; Perramond 2010, Schloeder and Jacobs 2010; Turner 
et al. 2014; Zoljargal 2013). There is more variation with respect to the economic 
importance of range-related exports (Williams and Spycher 2003). Range livestock 
generate very significant proportions of national export revenue for Ethiopia (Desta 
et al. 2006), the Sahel (Zoundi and Hitimana 2008), and Afghanistan (Schloeder and 
Jacobs 2010). Such exports are relatively less important at the national scale, how-
ever, for Mongolia (World Bank 2013a), Mexico (Peel et al. 2011), or for nations that 
share the Altiplano (Valdivia 1991). On the Altiplano, fiber from alpaca and vicuña 
is locally important for artisan or textile industries, and there has been a surge in 
smallholder dairying in the agro-pastoral sector in response to increasing demand for 
milk among urban residents at high elevations (Valdivia 1991).

Markets for range livestock have grown overall during the past two decades as 
the global economy has expanded, stronger consumer countries have emerged, per-
sonal incomes have increased, rates of urbanization have accelerated, and trade bar-
riers have been reduced (Meyers and Kent 2004). This bodes favorably for 
pastoralists over the long term, but producers living in remote areas—or subject to 
trade monopolies or intense competition—often remain isolated from market 
opportunities.

This isolation is often related to poor infrastructure, inefficient marketing net-
works, and lack of progressive policies. Road construction and rehabilitation are 
currently common across the rangelands of eastern Africa, spurred to a large extent 
by investors such as the People’s Republic of China (Zafar 2007). Livestock mar-
keting in general is a major priority in regional development initiatives concerning 
improvement in food security for the Greater Horn of Africa (Knips 2004) and the 
Sahel (CRCM 2013). Trends to improve rural infrastructure have also been observed 
for Mongolia (primarily stimulated by mining development), northern Mexico [pri-
marily related to NAFTA and neoliberal policies including privatization of com-
munal land (Perramond 2008)], and the high Andes (primarily related to international 
trade, especially in the Lake Titicaca region). Government decentralization has 
shifted more development funds and attention to the local level for some marginal-
ized rangeland communities, with notable progress observed on the Bolivian 
Altiplano. Impact from decentralization has also occurred in southern Ethiopia 
(Coppock et al. 2011). Improvements in rural infrastructure, overall, are rare in the 
Sahel (Hesse et al. 2014) or Afghanistan (Mohmand 2012).

Public service provision for rangeland dwellers remains as a major obstacle for 
progress. Poor nations typically do not have the resources to make development 
investments in remote locations. There are two distinct subpopulations emerging 
in the rangelands of the developing world: one consists of traditional, mobile 
pastoralists still largely dependent on livestock, while the other consists of seden-
tary or semisedentary residents of growing rangeland towns and cities that have 
more diversified livelihoods. The latter group includes agro-pastoralists, former 
pastoralists, sedentary pastoralists, and immigrants from other sectors. Sedentary 
pastoralists may have households where some members are fully settled and have 
wage employment, with other members traveling to distant locations as they herd 
the family’s livestock.
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In such settlements access to potable water, electricity, health care, schools, and 
banking services can still be lacking. Public awareness of the need for services is 
increasing, and appreciation of education is rising among many rangeland dwellers 
(Coppock et al. 2011). Service provision to mobile pastoralists is much worse than 
that for town dwellers across all of our case-study locations. Most traditional range-
land populations have never had public services, so any progress is an improvement. 
An interesting exception, however, is Mongolia where during the communist era 
nomads received heavily subsidized services including education, health care, and 
veterinary care (Fernández-Giménez 1999). This resulted in high rates of literacy as 
well as successful vaccination campaigns. In the free-market era these services have 
been lost or greatly diminished. The one bright spot in service provision on the 
rangelands concerns improved telecommunications; each of our case-study sites 
have witnessed expansion of mobile phone use in the past 5 years.

Pastoral households across our case-study sites are commonly near or below the 
poverty line. Compared to the past, trends indicate that traditionally oriented pasto-
ralists are generally getting poorer and thus have a higher risk exposure to perturba-
tions caused by weather, economy, or conflict. Although illiteracy rates remain high 
in most cases, more pastoral children are reportedly attending school and, where 
local circumstances allow, pastoral households increasingly attempt to diversify 
incomes and assets by mixing pastoral with non-pastoral activities (Coppock et al. 
2011). Food insecurity remains common for pastoralists in the lower tier; Afghan 
and African pastoralists often receive food aid (Coppock et  al. 2014; Schloeder, 
unpublished data). One extreme case, for example, is the 40 % of Afghan Kuchi 
pastoralists who remain in refugee camps (Colville 1998; USAID 2007). Food aid 
is pervasive in the Sahel14 as well as in the Greater Horn of Africa.15

Livelihoods for pastoralists in the upper tier are relatively better in that food 
(both in terms of production and access) is less of a problem. A common concern for 
rangeland dwellers in Mongolia, the Altiplano, and northern Mexico is the cost and 
effort needed to gain access to secondary or tertiary education (Fernández-Giménez, 
personal observation; Kristjanson et al. 2007; Martínez-Peña 2012).16

In Mongolia, the proportion of rural households living in poverty greatly 
increased in the early years of the free-market transition (Griffin 2003; Nixson and 
Walters 2006). There has since been a gradual recovery, but this has been disrupted 
by large herd crashes caused by severe winter weather. Considerable development 
attention has recently been given to strengthening community-based organizations 
to fill resource governance gaps created by de-collectivization (Fernández-Giménez 
et al. 2015; Leisher et al. 2012; Upton 2012).

In Afghanistan, socioeconomic progress was halted by war with the Soviet 
Union, and poverty rates remain high following the NATO17 intervention that began 

14 http://ec.europa.eu/echo/aid/sub_saharian/sahel_en.htm
15 https://na.unep.net/geas/getUNEPPageWithArticleIDScript.php?article_id=72
16 Residents of ejido villages in northern Mexico now have access to low-cost distance education 
programs.
17 North Atlantic Treaty Organization: http://www.nato.int/cps/en/natolive/topics_8189.htm
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in 2001. Weak government institutions, corrupt administrations, lack of physical 
security, and a ruined rural economy have stymied development progress in general 
for Afghanistan (Mohmand 2012). In addition, there has been a lack of development 
aid targeted specifically for pastoralists in Afghanistan. For 2008, for example, pas-
toralists reportedly received only US$0.20 per person compared to US$60.00 per 
person for non-pastoralists (Mohmand 2012).

For Mexico, increasing affluence of consumers has translated into an accelerated 
demand for grain-fed beef. In response, mega-ranches with intensive feedlot pro-
duction have emerged in northern Mexico, while traditional smallholders on com-
munal lands are being squeezed out of the market (Henriquez and Patel 2004). 
Government subsidies and high remittances are common inputs for Mexican pro-
ducers—this makes them distinct when compared to rangeland residents in our 
other case-study sites. The NAFTA has opened cross-border markets with the US as 
well (NAFTA 2000).

All of our case-study sites exhibit trends where stratification among rangeland 
producers is widening the gap between the haves and have-nots. This is often trig-
gered by elites18 who have the connections and skills to take advantage of com-
mercial livestock opportunities, build larger herds, and gain de facto control over 
more natural resources.19 Stratification can leave the majority of the population 
more marginalized (Coppock et  al. 2014). In other cases such as the Altiplano 
(Kristjanson et al. 2007), however, increased vulnerability is observed primarily 
among the elderly.

Finally, ethnically based or resource access-related social conflicts at large spa-
tial and temporal scales are pervasive challenges for rangeland dwellers in 
Afghanistan and the African sites. In Mongolia, social conflict over resources is 
more localized and related to pasture and water access (Fernández-Giménez et al. 
2008), although conflicts between herders and mining interests are increasing 
(Fernández-Giménez, personal observation). Similarly, in the Altiplano, conflicts 
have occurred around water resources and between herders and mining interests 
(Turin, unpublished data). In northern Mexico, unequal access to agricultural land 
and contested grazing rights for non-ejidatarios have caused long-lasting internal 
conflicts in the communal areas (ejidos). More recently, extensive drug trafficking 
and conflicts between government and drug lords have disrupted ranching as well as 
other forms of commerce (Martínez-Peña 2012). In the Sahel, insurgencies tied to 
radical Islamic ideology have emerged (Larémont 2011). Such developments in 
Mali, however, have not affected pastoral mobility patterns. Banditry associated 
with general insecurity is viewed as a more chronic problem overall (Turner, per-
sonal observation).

18 Defined as a group of people who exercise the major share of authority or influence within a 
larger group, often associated with a greater degree of wealth.
19 This process is not unique to developing country rangelands; rather, it is the rule, not the excep-
tion. There are similar examples of elite takeover during the rangeland settlement era in the US and 
Australia, for example. It is desirable to learn from the past and mitigate hardships in developing 
nations as change accelerates (Thurow, personal communication).
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17.2.4  �Trends in Resource Use and Ecological Condition 
of Rangelands

Summary. This section describes the environments of the six case-study sites. 
Although climate, landscapes, vegetation types, and land use vary greatly among 
the case-study sites, all share common patterns of soil erosion, vegetation change, 
or rangeland fragmentation due to intense and chronic exploitation of natural 
resources by people and livestock, regardless of whether a site occurs in the upper 
or lower tier. Both subsistence and commercial livestock production systems appear 
to push resource use to the limits. Climate change assessments typically portray a 
warmer and drier future for most of the sites except the Sahel, which may become 
wetter. Forage supplies are often barely sufficient to carry livestock through the dry 
seasons of “normal” rainfall years, let alone droughts, contributing to the boom-
and-bust herd dynamic previously described for some locations. The most damag-
ing and irreversible result of extractive land use is the accelerated erosion of topsoil. 
Although overgrazing is often mentioned as the main cause of accelerated soil ero-
sion, dryland farming, overharvest of wood for fuel and building materials, and 
poorly designed roads can sometimes be more important in this regard.

The environments in our case-study sites are described in Table 17.1. They mark-
edly vary in terms of climate and plant communities. Images of representative land-
scapes are shown in Fig.  17.4a–f. Overall, despite high variation in human and 
livestock features of our case-study sites, trends in resource use and ecological con-
dition of rangelands are similar.

Afghanistan is a very mountainous country located in the arid-subtropics of 
Asia. In the mountains the winters are cold and snowy. Nationwide, the summers 
are hot and dry.20 Multiyear droughts are common, as are major dust storms. The 
range livestock are dominated by five breeds of sheep and two breeds of goats and 
their crosses. Breeds vary in their tolerance of poor forage quality and resistance to 
disease, and hence their dominance varies by region. The seasonal grazing patterns 
followed by most Afghan herders include pasturing of livestock: (1) near camps and 
residences at low elevations during winter where snowfall is moderate21; (2) at sites 
close to the winter range that green-up early during spring; (3) at progressively 
higher elevations during summer (up to 2500 m or more) as animals follow an alti-
tudinal gradient of green-up; and (4) back at the same type of sites in the fall that 
were previously used in the spring.

Land degradation in the form of soil erosion is commonly attributed to overgraz-
ing by goats and sheep, although hard causal evidence is often lacking. Major con-
tributors to excessive soil erosion are more likely to include dryland cultivation (in 
general) and the overharvest of woody and nonwoody materials for fuel, food, 
medicinal plants, and building supplies (Jacobs et al. 2015). Dust storms also con-

20 http://www.ncdc.noaa.gov/oa/climate/afghan/afghan-narrative.html
21 Hand feeding of natural forage may occur in high snowfall years.
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Fig. 17.4  (a-f). Landscapes in the rangeland study sites reviewed in this chapter: (a) Borana encamp-
ment in southern Ethiopia (photo credit: Brien E. Norton); (b) Gourma landscape in the Sahel (photo 
credit: Matthew Turner); (c) grassland in the Peruvian altiplano (photo credit: Cecilia Turin);  
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Fig. 17.4  (continued) (d) herding camp in Mongolia (photo credit: María Fernández-Giménez); (e) 
irrigated wheat and hillside range in Afghanistan (photo credit: Michael Jacobs); (f) tobosagrass 
rangeland in northern Mexico (photo credit: José Tulio Arredondo)
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Fig. 17.4  (continued)
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tribute to wind erosion. Climate change studies indicate warming and drying trends, 
both in the recent past and future forecasts (Savage et al. 2009). Currently, unsus-
tainable dryland cultivation is the greatest threat to livestock survival during winter, 
spring, and fall when the high-elevation summer pastures are unavailable. 
Sustainable dryland cultivation is the greatest threat in terms of the fragmentation 
of pastoral migration routes and staging areas.22 Both situations will only get worse 
if climate change scenarios are verified, as more cultivated areas are abandoned in 
the most fragile landscapes and drought becomes the norm rather than just a tempo-
rary or cyclic event.

The Ethiopian situation illustrates too many people and livestock (i.e., cattle, 
sheep, goats, and camels) exploiting a diminishing natural resource base. This tra-
jectory was predicted over 20 years ago (Coppock 1994). Symptoms are ecological 
and socioeconomic (Coppock et al. 2014). The former include bush encroachment 
and gullying on certain soil types. The latter include land-use fragmentation due to 
de facto privatization of grassland parcels annexed from communal resources, loss 
of dry-season grazing to maize cultivation, and occupation of former drought graz-
ing reserves by people who have arrived from overpopulated places elsewhere. 
Bush encroachment has been exacerbated by decades of overgrazing and (past) offi-
cial bans on the use of prescribed fire that have shifted the competitive balance from 
perennial grasses to woody plants (Coppock 1994). This loss of grasses means a 
decline in fine fuels that are needed to carry fires that might otherwise control the 
recruitment of woody seedlings. Maize cultivation by pastoralists is a food insecu-
rity response to a declining ratio of livestock to people and thus is symptomatic of 
the trend of increasing poverty (Desta and Coppock 2004). Chronic food insecurity 
has led to dependence on food aid, the provision of which effectively delays resolv-
ing the root causes of hunger (Coppock et al. 2014).

The Sahel differs from southern Ethiopia in many respects, but shares some of 
the same broad outcomes. The Sahelian belt occurs at a continental scale, with far 
more variation in terms of climate, land use, and rangeland ecology (Table 17.1). 
Sahelian production systems vary from pure pastoralism to highly integrated agro-
pastoralism where crop residues provide livestock fodder, and livestock manure 
enhances crop yields (Heasley and Delehanty 1996; Turner et al. 2014). In the Sahel 
the overall challenge for pastoralists is how to exploit the highly variable occur-
rence of fodder over space and time most efficiently. Fragmentation of landscapes 
and natural resource endowments has occurred due to population growth, spread of 
cultivation, and national policies that attempt to reassert tougher border controls, 
although efforts have occurred to accommodate pastoral mobility across national 
borders (Zoundi and Hitimana 2008). In some instances, however, cultivation has 
remained stable or retreated due to variation in local population growth and climate 
patterns (Tappan et al. 2004). Pressure on grazing resources from cultivation is par-
ticularly a problem in the southern Sahel where seasonal, long-distance livestock 
movements to the north during the rainy season (e.g., transhumance) have been 

22 Staging areas are places where livestock rest for extended periods before continuing on to lower 
or higher elevations.
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historically important. Interestingly, a “re-greening” of the Sahel has been observed 
over the past 30 years from satellite images (Olsson et al. 2005) and verified by field 
work (Dardel et al. 2014) where rainfall and net primary productivity have increased, 
and this mitigates some otherwise negative trends (Gardelle et al. 2010; Hiernaux 
et al. 2009, Leduc et al. 2001). Vegetation change in the Sahel appears to be more 
influenced by precipitation than livestock effects and thus is an example of nonequi-
librium dynamics (Ellis and Swift 1988)23,24.

Mongolian rangelands today are increasingly at risk from heavy livestock grazing 
(Liu et al. 2013) as well as soil degradation associated with road networks (Keshkamat 
et al. 2013) and pollution of soil and water from the expansion of mining (Thorslund 
et al. 2012). There is debate, however, about the causes of declining range conditions 
in Mongolia (Addison et al. 2012). Livestock pressure may be interacting over space 
and time with dynamic climate belts to alter vegetation cover, with the mix of drivers 
likely changing in different ecological zones (Cheng et al. 2011; Wang et al. 2013; 
Wesche et al. 2010). As in the Sahel, several studies have shown that livestock grazing 
has less impact on vegetation than precipitation in the desert-steppe region of Mongolia 
(Fernández-Giménez and Allen-Diaz 1999; Wesche et  al. 2010). Livestock play a 
more significant role in vegetation dynamics of the wetter mountain steppe and steppe 
zones, where livestock populations have increased most dramatically in the past 20 
years (Fernández-Giménez and Allen-Diaz 1999).

The Altiplano is also comprised of diverse landscapes. Indigenous pastoral and 
agro-pastoral production systems were very efficient in growing crops or rearing 
livestock at different elevations in the Andes, but this was dismembered during the 
Spanish Conquest (Flores-Ochoa 1976). Today, lower elevations on the Altiplano 
(3700–4000 m) are dominated by agro-pastoralism that includes sheep and cattle, 
while higher elevations (>4000 m) are dominated by pastoralists raising camelids 
(CIRNMA 1997). Forage resources are either communal or privatized. Population 
growth is reducing the per capita base of natural resources and there is pressure to 
reduce long fallow periods for dryland crops. Climate research has documented that 

23 Work by Ellis and Swift (1988) concerned the nomadic pastoral system of South Turkana, 
Kenya. The system components include a diverse assemblage of livestock species that forage in a 
drought-pulsed, arid region subtended by sandy and volcanic soils. Plants are dominated by annual 
grasses, dwarf shrubs, and Acacia shrubs and trees. Ellis and Swift proposed that South Turkana 
was a nonequilibrium system, meaning that livestock stocking rates would not get high enough to 
effect significant change in the plant community via their foraging and trampling activities. 
Frequent droughts in South Turkana decimate livestock numbers to keep their influences low, and 
the annual grasses and sandy soils, in any case, are resistant in the face of livestock pressure. The 
productivity and abundance of annual grasses, in particular, are thus primarily affected by the pat-
tern and amount of annual rainfall, not livestock. This is in contrast to an equilibrium system where 
livestock can exert directional pressure over time on the perennial grass community and the upland 
soils (i.e., soils having a mix of sand, silt, and clay). This pressure can lead to soil erosion and 
significant changes in plant community composition. An example of an equilibrium system is 
found less than 500 miles from South Turkana in a higher elevation, semiarid region called the 
Borana Plateau (Desta and Coppock 2002).
24 There are examples in the Sahel, however, where people have had a decisive role in overriding 
climate effects and impacting the environment. Intense grazing and cultivation in some parts of 
Niger have proven incompatible with the arid climate, resulting in large areas of formerly produc-
tive Andropogon grasslands now being devoid of topsoil (Thurow, personal communication).
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the Altiplano is becoming warmer and drier (Seth et al. 2010). This has implications 
for reducing forage quality (Zorogastúa-Cruz et al. 2012) and drying of evergreen 
peat bogs (bofedales) that are fed by glacial melt and provide key grazing for cam-
elids (i.e., alpaca and, to a lesser extent, llama). There are also instances where 
increased land pressure occurs when too many families reside in the same area or 
when remittances are heavily invested in livestock (Turin and Valdivia 2011).

Emigration of men or youths seeking urban jobs or secondary schooling has 
undercut the labor supply for herding and managing natural subirrigation systems. 
In some instances introduced forages (e.g., alfalfa) have been successfully estab-
lished in agro-pastoral zones, reducing pressure on native range and allowing 
expansion of smallholder dairy operations (Turin and Valdivia 2013). For Bolivia, 
Healy (2001) documents how tractor introduction—in support of expanding quinoa 
cultivation—has displaced llama production.

The rangelands of northern Mexico are comprised of highly diverse landscapes 
(Table 17.1). The large, private ranchers focus on beef cattle, and they have access 
to land mostly situated in the most productive, semiarid grassland region. African 
forage grasses (i.e., Cenchrus ciliaris, Eragrostis curvula) have been introduced to 
boost rangeland productivity. A peasant class of pastoralists (ejidatarios) is found in 
the arid and semiarid hilly desert scrub (ejido) region where cattle, goats, and sheep 
can be herded in a traditional, seminomadic fashion; animals feed on native forage 
and crop residues. Ranches utilize cow-calf production systems based on grass for-
age. Steers are finished at large feedlots in preparation for export to the US. Animals 
produced in the ejido system are typically sold in local markets.

Livestock grazing pressure has been intense in Mexico since the arrival of the 
Spanish. Large portions of the semiarid zone have been subjected to nonirrigated 
cultivation, and deforestation has occurred. Multiyear droughts are common. Nearly 
half of the rangelands have endured severe soil erosion and woody encroachment 
due to heavy grazing and lack of fire (SEMARNAT 2005). Other trends include 
unfavorable shifts in land cover and plant species composition, including the expan-
sion of introduced invasive species; this is most apparent in desert scrub ecosystems 
(SEMARNAT 2005). Climate studies indicate that precipitation patterns have been 
changing; warmer, drier conditions are expected (Piñeda-Martínez et al. 2007).

17.3  �Four Major Stewardship Themes for Rangelands 
of the Developing World

We propose four major themes that are most vital to better understand how commu-
nity-based organizations, traditional leaders, researchers, development practitio-
ners, policy makers, and other change agents can help rangeland societies better 
navigate the challenges that face them. These themes are (1) pastoral land tenure 
and managing mobility; (2) sustainable rural livelihoods; (3) livestock development 
and marketing; and (4) conflict and crisis management. For each theme, we first 
frame the pivotal issues and conceptual advances and then provide supporting 
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observations from the six case-study sites. We close with a synthesis and discussion 
of priorities for research and outreach.

17.3.1  �Pastoral Land Tenure and Managing Mobility

Summary. One of the most unique aspects of pastoral production systems is the 
need for herd mobility. Mobility is required to optimally exploit an ever-changing 
landscape of forage production that is caused by high spatial and temporal dynam-
ics in precipitation. Typically, as rangeland areas become more arid, the variability 
of precipitation in any one location increases; consequently, arid systems require 
more herd mobility than semiarid systems. This considers horizontal and vertical 
mobility, as the latter becomes important in places having marked elevation gradi-
ents. Access to diverse forage resources is influenced by multiple factors including 
availability of drinking water, physical insecurity, competition for land among vari-
ous user groups, availability of herding labor, and restrictions imposed by land ten-
ure regimes. The latter have traditionally emphasized flexibility and reciprocal user 
rights that enable pastoralists to better manage livestock production risks under 
fluctuating environmental conditions. Forage access has been traditionally managed 
under informal rules that underlie the use of communal resources; this can promi-
nently include restricted access of producers to water or key forage resources during 
periods of resource scarcity. When rules do not exist or are ignored, environmental 
degradation due to open access can occur. Environmental degradation can also 
occur, however, due to other processes irrespective of management. Risks of envi-
ronmental degradation are often used to justify state control over, or privatization of, 
communal grazing lands. The problem is that neither state control nor privatization 
can typically offer the creativity and flexibility required to foster reliable access to 
local or regional resources under highly diverse circumstances. Our six case-study 
sites share one major trend overall: herd mobility has declined in terms of distance 
and frequency almost everywhere. Common causes of declining mobility include 
territorial fragmentation of rangelands, poor rangeland governance, increased set-
tlement of previously mobile pastoralists, and a gradual loss of herding labor due to 
herder emigration. In general, there is an increasing awareness at local, national, 
and regional levels of the need to restore or maintain herd mobility where possible, 
but overcoming key constraints can be daunting. One commonly shared view is that 
change agents can help restore herd mobility and flexible resource use in some situ-
ations by improving rangeland governance.

17.3.1.1  �Pivotal Issues and Conceptual Advances

Forage production on rangelands is typically influenced by precipitation regimes 
that vary greatly over space and time. This requires pastoralists to be highly oppor-
tunistic, and mobile herds of livestock are precisely the harvesting tool needed to 
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effectively exploit forage resources and mitigate the inherent risks of animal pro-
ductivity. The more arid the rangeland system, typically the more mobile a pastoral 
society needs to be.

Many arid and semiarid rangelands are communal resources from which it is 
difficult to exclude potential users, but where use by the animals of one individual 
reduces the amount of forage remaining for the others. If there are no rules to deter-
mine who may graze, or to place restrictions on the amount, timing, or spatial dis-
tribution of grazing, the situation is termed “open access,” and there is a risk of 
overuse and degradation (Ostrom 1990). Most rangelands are not open access; 
instead they are subject to some type of property regime—a set of formal or infor-
mal rules that define the rights and obligations of specific individuals or groups to 
access, use, manage, or transfer (sell or gift) a resource. Pastoral land tenure refers 
to the set of rules that define who may access, use, or manage land or other pastoral 
resources. In the developing world, many pastoral land tenure systems were tradi-
tionally based on well-established, albeit unwritten, rules in which communities 
held collective use and management rights to forage (Lane 1998). This form of 
tenure is called common property (Ostrom 1990).

Many of these traditional systems are now in transition to more formal systems 
in which common property becomes state property managed by government author-
ities, private property owned by individuals, or—less commonly—common prop-
erty officially possessed and managed by a defined community of users through a 
formal legal agreement (Galvin 2009; Lane 1998; Toulmin 2009).25 In still other 
cases the state may have formal control over an area but lack the capacity to manage 
it effectively; much of the Sahel is “state property” in a formal sense, but the state 
has little influence over resource rights or use (Turner, personal observation). In the 
past, some development practitioners mistakenly believed that rangeland degrada-
tion was a result of common property systems and thus advocated greater govern-
ment control or privatization of commons. Today we recognize that while open 
access (the lack of rules) can lead to degradation,26 communal property is often the 
most appropriate land tenure system in highly variable semiarid and arid rangelands 
where sustainable grazing management depends on pastoralists’ ability to move 
their herds and have flexible access to heterogeneous resources across extensive 
land areas. Under these circumstances, dividing a large commons into many smaller 
private parcels is likely to lead to ecological degradation and increased vulnerability 
of pastoralists to climate risks like drought or severe winter weather (Galvin 2008). 

25 Central governments, following the precedent set by colonial regimes of claiming ownership of 
rangelands and weakening traditional (tribal) authority over land use, may set up appropriate regu-
lations for land management but have neither the incentive nor the personnel to enforce those regu-
lations. One result has been less control over local land use and hence more degradation. The main 
remedy is to return to some form of local authority, with or without government participation. One 
solution has been to establish government-instituted local authorities for land management that 
operate in parallel with traditional (tribal) leaders. The challenge then is to find mechanisms to 
ensure that both actors work together.
26 Sites having high variability of forage and water can lead to shifting grazing patterns with little 
potential for overgrazing in systems that lack formal rules (Turner, personal observation).
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Alternatively, dividing rangeland into a few very large, ecologically viable private 
parcels is not socially viable because large numbers of residents would be 
displaced.

Nevertheless, solving the dilemma of pastoral land tenure is not simple because 
herders need both secure access to local key resources such as dry season or winter 
pastures and flexible access to distant pastures during disasters, and it is difficult for 
most formal land tenure systems to meet both of these requirements simultaneously 
(Fernández-Giménez 2002; Turner 2000). Formalizing tenure by allocating exclu-
sive rights over key resources assures security, but may limit flexibility. Allowing 
maximum flexibility may result in lack of secure rights to key pastures for some 
herders, when others come to use their pasture during a disaster. In any location it is 
important to understand the historical, environmental, and sociocultural context for 
the existing land tenure system, its strengths and limitations in meeting pastoralists’ 
needs for security and flexibility, its potential to support increased or sustained eco-
nomic activity, and its compatibility with land health and wildlife conservation 
goals (Turner 2000).

When tenure systems change, there are always winners and losers, and thus the 
social equity consequences of changing tenure must also be considered. Historically, 
pastoralists have often been dispossessed of their traditional grazing territories 
when their lands, designated as “vacant” or “wasteland,” were seized by the govern-
ment for conservation (e.g., national parks) or economic development (i.e., mining, 
cultivated agriculture, renewable energy production) purposes. There is no one-
size-fits-all tenure system that assures economic productivity, environmental sus-
tainability, and social equity, but many systems have evolved in different regions 
that enable productive use of rangelands compatible with sustaining land health and 
meeting conservation goals. These may be based on common property regimes or, 
increasingly, a mosaic of private, public, and common property resources (Galvin 
2009; Toulmin 2009; Turner 2000). The key is that when development reduces the 
effectiveness of previous controlling factors for rangeland access and use, it is vital 
that new controlling factors are created and adopted by the community.

17.3.1.2  �What Has Been Observed?

Afghanistan. As noted above, Afghan pastoralists must migrate seasonally from 
low-lying areas in the winter and spring to higher elevation sites in summer—a pat-
tern that tracks the availability of green forage as the snow melts. This pattern has 
been disrupted repeatedly over the past century. The most recent disruptions have 
included the Soviet occupation (1979–1989) and subsequent periods of ethnic 
unrest, civil strife, insurgencies, drought, government land annexation, corruption, 
and class conflict. A lack of regulatory institutions and development investment has 
compounded the problems. Individually and collectively, these forces have had very 
negative effects on pastoral common property management regimes as well as on 
the resource use by non-pastoral groups in Afghan society (Barfield 2004; Jacobs 
and Schloeder 2012; Wily 2013).
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For the Kuchi, one outcome has been a marked reduction in livestock mobility 
and animal health (Jacobs et  al. 2009). In response to landscape fragmentation, 
some pastoralists are now hiring trucks to move their animals between spring and 
summer range in an effort to avoid either having to pay for grazing rights, finding 
that their leases are no longer honored or available because key lands have been 
cultivated, or risk of losing animals to criminals or corrupt officials. This option for 
trucking is only available to wealthier individuals or clans, however, leaving the 
less affluent highly vulnerable to complete herd losses. Others who have already 
lost their animals hire out as long-term herders for wealthier pastoralists with the 
agreement that profits are shared between the herder and owner when certain ani-
mals are sold.

In the last decade there has been some progress towards addressing the country’s 
environmental, social, and economic challenges. This includes endorsing the 
Millenium Development Goals and the implementation of the Afghanistan National 
Development Strategy. Land-use policy, on the other hand, has been slow to evolve. 
Consequently, the land rights situation has worsened rather than improved since 
2001 in most rural areas (Wily 2013). As rangeland becomes increasingly unavail-
able due to unchecked forces previously described—as well as the failure to address 
historic grievances—poverty and food insecurity for the Kuchi will grow further 
because those still herding will increasingly find that they are unable to meet their 
most basic needs for survival (Jacobs and Schloeder 2012).

While an increasing population has resulted in more grazing pressure on range-
lands—particularly close to villages—probably the greatest impact to extensive 
livestock production after years of conflict has been the loss of relationships between 
herders and the villagers they encounter during their annual migrations. Decades of 
fighting have left very little trust among people. Herders who may have had strong, 
traditional relationships with villagers are now met with unfamiliar, fearful, mis-
trusting people nervous about herders moving past their villages. Both the herders 
and villagers are well armed, making the situation tense and ripe for land-access 
conflicts. This insecurity has not only restricted the movements of livestock but is 
threatening the survival of this highly evolved animal production system. 
Implications affect industries dealing with meat, dairy, hides and skins, wool, and 
carpet making.

Ethiopia. In southern Ethiopia, local and regional human population growth has 
had more negative effects on traditional common property management and herd 
mobility than has land annexation by outsiders (Desta and Coppock 2004). Human 
population growth drives the need for more food, be it milk from livestock or maize 
from cultivation. This, in turn, increases the competition for forage and land, mani-
fested in the creation of privatized grazing sites (kalo), expansion of cultivated 
fields, and demise of traditional fallback areas that were once used for grazing dur-
ing droughts. This fragmentation reduces herd mobility and pastoral resilience to 
drought (Desta and Coppock 2002, 2004). Grazing management can be conceptual-
ized as traditionally occurring within several nested levels of spatial resolution. 
From higher to lower resolution, these are (1) olla, (2) arda, (3) rera, and (4) dedha. 
These vary in size from square kilometers (olla) to tens of thousands of square kilo-
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meters (dedha). Traditional grazing managers and water managers for the Boran 
have customarily overseen the integrated use of these strata; creativity and flexibil-
ity are needed to effectively balance forage supply and demand every year.

In the past 20 years, however, the traditional system has been augmented by 
pastoral associations (PAs) which are governmental administrative and political 
units; PAs have become involved in resource-use decision making, and contestation 
of authority between traditional and PA institutions has led to problems (Homann 
et al. 2008). Resource fragmentation problems now occur at all spatial levels, while 
another challenge at the most local level is ultimately an inability to control stock-
ing rate, and hence forage utilization (Tezera et al., unpublished data). Annual rates 
of forage utilization among four PAs have been estimated to vary from 70 to 90 %—
one outcome of such heavy use is soil erosion and bush encroachment, as previ-
ously noted. Coping with such challenges has largely been left up to the traditional 
leadership of the Borana pastoralists in concert with decision makers from govern-
ment agencies, but it is evident that population pressure, emergence of very wealthy 
pastoralists, and reduced adherence to traditional pasture-use norms have under-
mined grazing regulation in recent decades.

Progress, however, is being made on several fronts. This includes (1) finalization 
of a land-use plan by government that should limit cultivation on grazing lands; (2) 
efforts to restore traditional grazing access beginning at the dedha scale of resolu-
tion; and (3) workshops to address the need to reduce stocking rates and limit forage 
utilization at the local level to help arrest rangeland degradation. Thus, there are 
opportunities to assist pastoralists to update traditional grazing rules and regulations 
to better accommodate the new reality of higher demand on natural resources. 
Increasing scarcity of surface water and forage is recognized by pastoralists as a 
critical problem that merits new, collaborative approaches for problem solving 
(Coppock et al. 2014).

Sahel. In the Sahel, pastoralists exploit the high variability of rainfall across 
space and time via highly mobile livestock.27 Population growth, land-use change 
and resulting land fragmentation, and unfavorable policies, however, have contrib-
uted obstacles for herd mobility at local and regional scales. Traditional pastoral 
institutions facilitated access to constantly shifting patches of natural resources (de 
Bruijn and van Djik 1995; Niamir-Fuller 1999). Colonial and postcolonial land 
policies, however, ignored pastoral rights and this, coupled with socially malleable 
rights to pastoral resources among pastoral groups, has made pastoral resources 
vulnerable to competing land uses, especially with the rapid growth of human popu-
lations since the 1950s (Guengant et al. 2002).

Since the 1990s, programs to decentralize natural-resource management author-
ity, as well as recurrent attempts to privatize land, have contributed to the enclosure 
of key pastoral resources (Marty 1993). While these changes have generally not 
caused widespread sedentarization of pastoralists and their livestock, they have 
reduced mobility, altered movement patterns, reduced livestock access to grazing, 

27 The movements of pastoral livestock are organized in response to long-established seasonal and 
spatial criteria that also allow for local tactical adjustments (Hiernaux, personal observation).
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water, and mineral resources, and increased conflicts (Turner et al. 2014). There is 
growing recognition within policy circles of the importance of the livestock sector 
and livestock mobility, especially in the context of climate change (Bonnet and 
Hérault 2011). This has led to national (République du Mali 2001; Wabnitz 2006) 
and international (CRCM 2013) laws, policies, and agreements in support of pasto-
ral livelihoods and tenure rights. These initiatives are important, but they alone can-
not lead to a significant transformation of pastoral rights. Significant political and 
institutional questions have to also be addressed for effective implementation 
(Brottem 2013).

In general, local understanding and enforcement of existing laws are weak. 
Some newly organized formal community-based rangeland management groups 
have creatively circumvented these challenges by working closely with their local 
government to obtain use rights over defined pasture areas, create their own man-
agement plans, and then lobby local government to pass an ordinance or decree 
that gives certain elements of their plan the force of law (Fernández-Giménez 
et al. 2012; Upton 2008, 2009). For example, if a group of herders wants to rest a 
certain pasture area for a season, they ask the local government to issue an edict 
forbidding grazing in that area for the rest of the season, with violations punish-
able by a fine.28

Mongolia. The pasturelands of Mongolia are state property used in common by 
the herders within a given administrative district. Privatization of pasture is uncon-
stitutional, but herders may obtain long-term private leases on nomadic winter and 
spring campsites (Fernández-Giménez and Batbuyan 2004; Upton 2009). 
Mongolia’s Law on Land contains provisions related to pastureland tenure and man-
agement, devolving most decisions and authority to regulate stocking rates and sea-
sonal movements to the local level (Fernández-Giménez and Batbuyan 2004). 
Under Mongolian law, organized groups of herders may obtain collective use agree-
ments for defined areas of pasture, but “use” does not denote the right to exclude 
other potential users. Pastureland “possession” would confer exclusive rights to a 
given pasture area, but pasture possession is not authorized under the current 
law.Mobility has been a hallmark of Mongolian pastoralism for centuries and con-
tinues to be an important strategy today. Mobility patterns historically have varied 
widely across the country, depending largely on local topography and climate. 
During the collective era, the collectives allocated pasture to their member herders 
and both regulated seasonal movements and provided transportation for moves 
(Fernández-Giménez 1999). In addition, collectives arranged for long-distance 
moves in weather disasters such as severe winter storms. Following privatization of 
livestock and the dismantling of collectives, no formal institutions have filled the 
role of allocating pasture and enforcing seasonal mobility, although the current law 

28 Over the last two decades, multiple proposals have been made for a national pastureland law, but 
none has reached a vote in parliament. Debates on the proposed laws continue over the central 
tension between authorizing formal possession rights in pasture for groups of herders or individu-
als with the risk of reducing access and flexibility for some and keeping the current vague, but 
flexible and locally adaptable, system in place.
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gives this authority to local governments. As a result, mobility has decreased in 
many areas, and conflicts over pastures have increased, together with unsustainable 
season-long grazing in some areas (Fernández-Giménez 2002).

When disasters such as prolonged drought or severe winter weather strike, many 
herders undertake long-distance movements to escape these conditions and create 
pasture shortages at their destination (Fernández-Giménez et al. 2012; Upton 2012). 
Flexibility to make these movements in response to disaster is essential to the sus-
tainability of this system, but lack of coordination and cross-jurisdictional gover-
nance mechanisms create hardships for herders in the host communities as well as 
exacerbate pasture degradation problems.

Altiplano. In the Altiplano, the loss of labor for herding and irrigating the bofe-
dales has been the major contemporary factor in reducing the mobility of range 
livestock (Turin and Valdivia 2011). Privatization of key resources has also occurred. 
One example is fencing off parcels of bofedale that were formerly communal graz-
ing sites for the exclusive use of a few alpaca producers (Buttolph and Coppock 
2001). Ninety percent of Andean rangelands, however, remain as public land 
accessed by rural communities, but there are persistent challenges of landscape 
fragmentation and privatization due to human population encroachment, especially 
in Peru. This can lead to local limits on herd mobility and thus rangeland degrada-
tion (Turin, unpublished data). In some cases highly dynamic land tenure systems 
have been discovered in Bolivian agro-pastoral settings. For example, pastures used 
for sheep grazing in the vicinity of San José Llanga are traditionally regarded as 
private-access sites in higher precipitation years, while they become communal 
sites in drier years (Coppock et al. 2001).

Mexico. In northern Mexico, a gradual process of livestock commercialization 
and land-use fragmentation has also reduced livestock mobility. In the past there 
was a large-scale transhumance of livestock in the region, but today this has been 
replaced with local movements of beef cattle from private rangelands to private 
croplands at the end of the growing season to harvest crop residues (Martínez-Peña 
2012). As previously noted, goat and sheep herding by ejidatarios occurs on desert-
scrub (ejido) land; animals are trekked on long-distance orbits. Following recent 
agrarian reforms, some ejido lands, however, are now shared among a few ejida-
tarios having certain privileges to own land, and this has caused land to become 
fragmented and fenced. These land users, however, are forced to establish earthen 
ponds to supply water for cattle, fundamentally altering hydrological processes at 
the landscape scale (Huber-Sannwald et al. 2012).

The ejido system comprises roughly 54 % of Mexican rangelands today and 
is the most common form of land tenure (Arredondo and Huber-Sannwald 
2011). The ejido concept originated in the Mexican Constitution of 1917 as a 
postrevolutionary, communal land-management institution. Ejido governance 
is idiosyncratic, depends on the local biophysical and socioeconomic context, 
and is largely independent of federal funding support. For decades ejidos were 
subject to strict regulations specifying that only ejidatarios can use the land for 
agrarian purposes and that the land cannot be sold, rented, or mortgaged. 
Changes have occurred in the ejido system over the past 20 years, however.
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In 1992, a Constitutional Agrarian Land Reform was passed allowing ejidatarios 
to assume full domain over their communal land with the right to divide and sell it 
(DGAHML 2003). One motivation for this reform was to introduce a mechanism 
for wealthy ranchers to appropriate communal land, introduce technology and new 
livestock breeds, and enhance livestock production to improve Mexico’s position in 
global markets (Martínez-Peña 2012). However, adoption of this neoliberal policy 
has not translated into the expected, massive privatization of ejido lands. Possible 
reasons include the following: (1) that some ejidal assemblies preferred to maintain 
communal lands as such (DGAHML 2003), or (2) because communal lands were 
unattractive to wealthy ranchers because of inadequate resources or remoteness 
(Manzano et al. 2000). The risk of privatization and fragmentation of prime ejido 
lands still exists, however, and this risk is primarily related to the potential displace-
ment of residents who could otherwise make a sustainable living on the landscape. 
In the course of the “private revolutions” during 1937–2007, private ranchers have 
managed to consolidate and expand their ownership of land by giving cattle to their 
wives or children. Private land holdings include anything from small (300–1000 ha) 
to mega (>10,000 ha) ranches.

17.3.2  �Sustainable Rural Livelihoods

Summary. Sustainable livelihood concepts were first introduced nearly 30 years 
ago. Significant advances in defining terms and integrating ideas concerning sus-
tainable livelihoods into research and development projects are more recent, how-
ever. Livelihoods are founded on production strategies. A livelihood is sustainable 
when it allows an individual or a household to rebound from an economic or eco-
logical shock. Various resources are drawn upon in a recovery process. Increasing 
and diversifying income and assets are core processes that help livelihoods become 
more sustainable in risky environments. Pastoral societies have also traditionally 
had safety nets linking relatives and neighbors where people who have suffered 
from a calamity can receive animals to restock themselves. Rangeland dwellers 
such as pastoralists or agro-pastoralists are the epitome of risk managers who have 
survived droughts and economic downturns via traditional tactics. These tactics 
have included a high reliance on mobile livestock as well as participation in social 
networks that provided safety nets and allowed for the opportunistic and reciprocal 
use of communal resources. While livestock production remains a core strategy in 
all of our case-study sites, it has become increasingly difficult for most pastoralists 
to survive from livestock alone. This is due to increases in the numbers of people 
and reductions in the numbers of livestock per family due to declining supplies of 
forage and other natural resources; the forage base simply cannot keep up with the 
growing numbers of animals required to sustain an expanding human population. 
As a result, many research and development efforts today emphasize ways to build 
capacity and assist rangeland dwellers to diversify their livelihoods away from 
too heavy a reliance on livestock. This often involves participatory activities. 
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Diversified livelihoods can pose their own risks and are not a panacea for all, but 
they offer a chance for more people to be hopeful and pursue some prosperity in a 
rapidly changing world.

17.3.2.1  �Pivotal Issues and Conceptual Advances

Sustainable livelihood concepts first began to be addressed as part of mainstream 
research and development in the 1980s. They arose from a need to better understand 
interrelationships of people with natural resources and to help chart pathways for 
poverty reduction and social justice in the developing world (Martens 2006). In the 
1990s, conceptual progress was made in terms of articulating components of sus-
tainable livelihood frameworks (Chambers and Conway 1992; Scoones 1998; Singh 
and Gillman 1999). A livelihood is sustainable when it allows an individual or a 
household to recover from an internal or external shock; the ability to recover from 
a shock is referred to as resilience. Livelihoods draw on various capital assets—
social, human, financial, physical, and natural—as people pursue production strate-
gies that involve intensification, extensification, or diversification.29 Increasing and 
diversifying income and assets are thus means to promote sustainable livelihoods.

Pastoralists and agro-pastoralists provide useful models for the study of sustain-
able livelihoods because they are the ultimate risk managers. Subjected to the 
impacts and unpredictable occurrence of drought, disease, social conflicts, and eco-
nomic crises, pastoralists have traditionally managed risk via several avenues 
(Coppock 1994). These have included (1) opportunistic exploitation of vast land-
scapes by mobile livestock; (2) reliance on a diverse assortment of livestock spe-
cies; (3) opportunistic engagement in cereal cultivation or petty trade; (4) 
membership in complex social-reciprocity networks that offer safety nets during 
times of stress as well as a means to restock following herd collapses; and (5) use of 
grazing reserves or fodder storage. The problem, however, is that steady human 
population growth, annexation of key pastoral resources, assertion of government 
control over national and regional borders, recurrent drought, or other extreme 
weather events have undermined such coping mechanisms.

In some pastoral systems, pastoralists periodically “drop out” of the pastoral 
economy—often following drought or other weather-induced disasters—because 
they can no longer support themselves via traditional means. These former herders 
reside in settlements or urban areas and survive via relief food, petty trade, or other 
occupations. This often happens to pastoral women (Holden et al. 1991). In some 
situations dropouts may eventually return to pastoralism, but in others they make a 

29 Intensification characterizes high-input systems and involves investing capital, labor, and other 
resources in land or animals to increase per unit productivity. Extensification, in contrast, charac-
terizes low-input systems and involves expanding the land base or animal numbers to increase 
overall operational output. Diversification is a process of expanding the types of enterprises under-
taken by an operation, leading to more variation in income sources or assets.
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permanent exit.30 While sedentarization of former pastoralists is typically maligned 
as negative for environmental management, human nutrition, and maintenance of 
pastoral culture (Fratkin and Roth 2005), a growing pool of settled people can offer 
opportunities to educate people and build capacity for people to engage in collective 
action to diversify livelihoods and pursue non-pastoral lifestyles (Coppock and 
Desta 2013). There are also cases where households pursue mixed strategies by hav-
ing some members maintain livestock in the pastoral sector with others engaged in 
urban economies.

17.3.2.2  �What Has Been Observed?

Afghanistan. In Afghanistan, few pastoralists are able to depend solely on livestock pro-
duction for a livelihood. Livelihood diversification is the key to success, particularly on 
a landscape predicted to experience drought on a more frequent basis in the future. 
Women should be encouraged to contribute to livelihood diversification in areas accept-
able to the family (i.e., carpet weaving, dairy production, small animal husbandry).

One conceptual advance that has helped change agents in Afghanistan to think 
more clearly about their work has been to encourage communities to communicate 
and self-advocate more effectively. This is because management of any natural 
resource has little chance of being successful without including the people most 
impacted by the process. Until change agents can fully engage local people and 
understand their challenges and aspirations, imposing top-down management strat-
egies will most likely fail. The typical approach in Afghanistan has been top down; 
donors support government ministries to develop rural strategies without any com-
munity participation. This is justified by arguments that the rural poor lack the edu-
cation or wisdom to “know what they want” and because in most instances 
community involvement takes longer than the donor or government is willing to 
wait. Successful projects, in contrast, are those where a healthy dialogue is devel-
oped between the change agents and project beneficiaries, and both are willing to 
make the time needed for meaningful interaction. The vital role of the change agent 
then becomes assisting communities to better articulate their challenges, needs, and 
aspirations, providing professional guidance and “reality checks,” and making the 
commitment to support a long-term process. Once there is a commitment and com-
munity members become skilled communicators and self-advocates, they will then 
have the ability to resolve, or at least better manage, conflicts with neighbors and 
effectively engage government agencies.31

30 The specter of periodic waves of permanent dropouts occurring within dynamic production envi-
ronments is universal for farmers, ranchers, and pastoralists in developed as well as developing 
countries (Thurow, personal communication).
31 A blend of bottom-up and top-down is therefore the prescription; despite the importance of hear-
ing community voices, people cannot ask for things that they cannot imagine—hence the role of 
outside knowledge and demonstration activities. Fruitful engagement is also greatly promoted by 
simply having more time for change agents and communities to interact and make the correct deci-
sions. Time constraints are ultimately imposed by the short-term funding cycles that characterize 
most development projects today.
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Ethiopia. In southern Ethiopia, traditional pastoralism is no longer a sustainable 
livelihood for the vast majority of households given sharp declines in the number of 
livestock units per capita, as previously noted. Another trend is a steady increase in 
wealth concentration—fewer people own more of the aggregate cattle herd, for 
example (Coppock et al. 2014; Desta and Coppock 2004). Over 40 % of the popula-
tion now have only a few head of livestock per household and are caught in a per-
petual poverty trap.32 Traditional safety nets have been tattered, and food aid has 
become pervasive in much of the system because milk production can no longer 
meet the basic needs for a growing segment of the population. One option to 
improve the welfare of the poor is to encourage livelihood diversification via micro-
finance and collective action activities–programs that can inspire women, in par-
ticular (Coppock et al. 2011).

Sahel. In the Sahel, key features of livelihood strategies in this resource-poor and 
highly variable region are diversification, mobility of production, and wealth stores 
(Agrawal 2008). As described above, livestock, as mobile stores of wealth which 
are not vulnerable to local deficits of rainfall (unlike crop agriculture), figure promi-
nently in the livelihood strategies of all rural people whether their identity is tied to 
farming, commerce, fishing, or livestock husbandry (Turner et  al. 2014). Thirty 
years of recurrent drought have increased the diversification of economic activities 
within rural households. Farmers will own livestock and livestock producers will 
farm and all, if they are able, will send family members on a seasonal or semiper-
manent basis to work in cities, mines, and plantations to the south (de Bruijn and 
van Djik 1995; Turner et al. 2014).

Differential vulnerabilities to economic and climatic shocks are observed not 
only between families but within families, with women being particularly vulnera-
ble (Creevey 1986; Gray and Kevane 1999; Turner 2000). Livestock play an impor-
tant role in addressing such vulnerabilities as individually owned wealth stores, 
owned separately by women and men, which have an additional benefit of being not 
easily fungible to cash and therefore less vulnerable to being dissipated by daily 
demands for small amounts of cash from family and friends (Turner 2000).33

While case studies illustrate the reliance on livestock by rural families, they also 
point to the limitations of livestock ownership in buffering household income in 
response to episodic climatic and economic shocks. Livestock prices predictably 
decline in relation to grain prices during periods of food shortage (e.g., the hunger 
season at the end of the rainy season prior to the next harvest) and decline precipi-
tously, in a less predictable manner, during drought (Fafchamps and Gavian 1997; 
Watts 1983). As a result, the effective wealth stored in livestock depends on when 
they are sold in relation to annual and drought cycles of grain shortage.

32 A poverty trap is a spiraling mechanism which forces people to remain poor. The mechanism is 
binding such that poor people cannot escape it; it is often caused by a lack of capital or credit for 
people who also have no prospects for employment.
33 Such problems are also exacerbated by inaccessible or unreliable financial institutions in the 
rangelands of developing nations. Investing in livestock thus becomes the most viable alternative, 
despite the sometimes high risk of animal death losses.
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Modeling work based on retrospective surveys in the Dantiandou study site 
(Lesnoff et al. 2012) demonstrates the limited potential for livestock wealth recov-
ery among sampled families. This is not only due to recurrent drought over the past 
30 years, but also due to other extreme events (i.e., livestock disease epidemics) and 
the generally low productivity of livestock husbandry due to the limited access to 
pastoral resources (land-use change, civil insecurity, etc.) aggravated by the poor 
access to and high cost of inputs (i.e., veterinary drugs, feed supplements).

Mongolia. In Mongolia, following the transition to a market economy, poverty in 
rural areas increased dramatically, and the gap between rich and poor widened (Griffin 
2003; Nixson and Walters 2006). Many development programs have sought to address 
this through a variety of income-generation and diversification measures; however, 
progress has been slow due to a number of limitations to livestock improvement and 
marketing (see section below). The most common approaches to income diversifica-
tion are small-scale vegetable growing, value-added processing such as felt making 
and handicraft production, and small-scale enterprises such as shop-keeping, trading, 
driving, or collecting rent for properties in nearby settlements. Felt making has a lim-
ited market that is rapidly saturated. Artisanal mining, primarily for gold, is the most 
important source of income diversification in recent years. In a recent household sur-
vey in 36 districts, respondents in 10 reported income from mining. In these districts 
from 10 % to over 50 % of surveyed households obtained some income from mining 
(MRRP, unpublished data). Over the long term, payment for ecosystem services and 
sustainability certification seem to be among the most promising approaches that 
directly build on livestock-based livelihoods, but these are still in their infancy.

Altiplano. For the Altiplano, multiple factors explain the diversity of livelihoods 
and livelihood strategies. The roles of livestock in livelihoods change with eleva-
tion, geography, climate, and distance to markets (Valdivia et al. 2010). An example 
of a high degree of livelihood diversification is provided by the agro-pastoralists of 
San José Llanga in the central Altiplano (Valdivia 2001). Such households are typi-
fied by activities such as growing potatoes, oats, native tubers, and quinoa, as well 
as raising sheep for meat and wool and cattle for meat and dairy. Off-farm employ-
ment comprises additional activities. Men and women divide labor responsibilities 
on the farm, with men assuming the more demanding physical activities (i.e., cattle 
breeding and planting and harvesting crops). Women are in charge of herding and 
milking animals as well as selecting seeds and making planting decisions. Women 
also oversee cultural events. The process of livelihood diversification and market 
integration at San José was initiated by investments in infrastructure (transportation 
and irrigation), extension of production technology (i.e., alfalfa, crossbred dairy 
cows), and government decentralization policies that facilitated market develop-
ment (see next section). Dairying has contributed to managing risks of the overall 
economic portfolio because it provides access to cash on a monthly basis. When 
there is a drought or frost and a potato crop is lost, for example, farmers can use the 
earning from the dairy cows to obtain new seeds and plant. When barley and oats 
are lost to drought, the stubble still provides a feed source for the livestock (Valdivia 
2004).

An example of less diversified pastoralism is provided by the Apopata commu-
nity at high elevations in the Peruvian northern Altiplano (Turin, unpublished data). 
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Primary livestock products among pure pastoralists are alpaca meat and fiber; non-
livestock endeavors include off-farm employment, handicraft production, fishing, 
and harvesting wood of shrubs for fuel. Price incentives dictate the degree of market 
involvements. Men and women have complementary roles in alpaca pastoralism, as 
men handle the shearing, breeding, and marketing as well as provide oversight of 
pasture irrigation systems. Women herd and provide health care for animals and 
cover domestic chores. When men migrate in search of work, however, women 
assume the tasks typically undertaken by men (Turin et  al. 2010; Valdivia et  al. 
2003). In both Andean pastoralism and agro-pastoralism, traditional social networks 
have been very important to help manage economic and climate-related risks. These 
networks have been supplemented of late with new government partnerships 
whereby herders can direct public investments to best serve local needs. For exam-
ple, in the Peruvian municipality of Mazocruz, pastoralists have led the way on 
decisions to use public monies to build livestock shelters (cobertizos) that markedly 
reduce losses of camelids during periods of extreme cold (Turin, unpublished data).

Mexico. In northern Mexico, the main livelihood of people living in the drylands 
is ranching. Some diversify with mining activities, wage labor in nearby towns, 
seasonal migration, and remittances from migrants. The latter is a trend of the 
younger generation who seek alternative lifestyles. Subsistence farming with exten-
sive and semi-intensive livestock production (i.e., cattle, sheep, and goats) and rain-
fed agriculture are the main economic activities in the region (INEGI 2002). For the 
last 3 to 4 decades, government assistance programs have opened alternative pro-
duction opportunities for ejidatarios. Seed money or crop seedlings are provided to 
engage in planting programs of plantations of opuntia for vegetable and tuna fruit 
production for local markets. Also, in some villages professional music groups 
(Mariachi, Banda, Trios) have formed. In matorral-dominated rangelands, the gov-
ernment has locally supported the collection and processing of “ixtle,” a strong, 
high-quality fiber extracted from the leaves of wild populations of Agave lechu-
guilla, for the brush-making industry. In central and northern Mexico, some ejida-
tarios collect wild plants of Agave salmiana and Dasylirion wheeleri to supply 
mezcal and sotol distilleries. Also, to reduce illegal trade in rare cacti, the govern-
ment has helped install greenhouses for commercial cactus production. More 
recently, leasing ejido land to foreign wind farm companies has emerged as an alter-
native income generator for some ejidatarios.

17.3.3  �Livestock Development and Marketing

Summary. Livestock development can be defined in several ways, including the 
process of sustaining or increasing livestock outputs per capita, or in terms of 
addressing multiple societal goals to improve the livelihoods of livestock producers 
whose ranks tend to be dominated by the rural poor. The developing world is cur-
rently undergoing a “livestock revolution,” whereby increasing consumer incomes 
and rates of urbanization spur a demand-driven surge for high-value animal 
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products such as milk and meat. This supply can be met, in part, via the commer-
cialization of subsistence agriculture. Rural livestock producers in both farming and 
pastoral systems should benefit from this trend, but pastoralists must overcome 
more obstacles to do so simply because they tend to be more isolated from major 
centers of consumption. A transition from subsistence to commercial practices for 
pastoralists can be painful as it yields winners and losers; it will prominently involve 
overcoming high transaction costs for livestock marketing. Barriers to commercial-
ization include the need to transform the quality and types of animals and animal 
products produced, as well as the need to upgrade transportation infrastructure, 
communication networks, and other marketing infrastructure such as slaughter 
facilities and holding grounds. The need to not have a region classified as a disease 
quarantine zone preventing export is also vital. The boom-and-bust pattern of herd 
population dynamics often observed on rangelands also conflicts with the need for 
stability in market supply required by modern animal-processing industries. An 
overview of our six case-study sites reveals that most pastoral herds remain domi-
nated by indigenous breeds with a low per head productivity, but these animals are 
durable when facing endemic disease, poor nutrition, and harsh environmental con-
ditions. There is evidence of increased market participation in most of our cases, but 
levels of sustained livestock market development vary greatly. Use of mobile phones 
to transmit market information has become ubiquitous in the past decade—this is a 
major success story. The best examples of demand-driven range livestock develop-
ment, with attendant changes in livestock policies, the upgrading of indigenous live-
stock via crossbreeding, and use of increased production inputs, may be found in two 
of the case-study sites in the upper tier. These are (1) the expansion of peri-urban 
dairy and wool production among agro-pastoralists in the Bolivian Altiplano and (2) 
the rapid growth of commercial beef production among ranchers in northern Mexico.

17.3.3.1  �Pivotal Issues and Conceptual Advances

“Livestock development” is defined in several ways. In its simplest form, it can be 
described as the maintenance or enhancement of livestock output, preferably 
expressed on a per capita rather than per hectare basis (Jahnke 1982). More recently, 
livestock development has been defined as a process of addressing interrelated 
socioeconomic, environmental, and productivity goals that would reduce poverty 
among people who raise livestock for a living.34 Others have noted contributions of 
livestock to food security and sustainable development (Sansoucy et al. 1995).

Worldwide, it is clear that as rates of urbanization accelerate and societies gain 
wealth, one of the first things to follow is an increased demand for animal-based 
foods. With more income, people reduce their intake of less expensive carbohydrates 
and increase intake of more expensive animal protein, including milk and meat 
(Delgado 2003). This relationship is the linchpin of a projected “livestock revolu-
tion” for the early twenty-first century as populations in developing countries 

34 http://www.fao.org/ag/againfo/programmes/en/pplpi/docarc/rep-ipalp_ldg.pdf
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become more urbanized and economies expand. There should be a concomitant 
opportunity for livestock producers to meet this growing demand (Delgado et al. 
2001). A “traditionalist” might contest the assertion that pastoralists need to become 
more commercialized, given the downside risks of market participation. Yet it is 
clear today that most rural agriculturalists—whether they be smallholder farmers or 
pastoralists—have to commercialize and join the cash economy given that they can 
no longer survive in a pure subsistence mode (Fitzhugh, personal communication).35

Who has, or will, benefit from market growth varies, however. Livestock produc-
ers who inhabit remote rangeland areas of the developing world are expected to 
benefit less than other livestock or dairy producers, simply because the socioeco-
nomic and geographic isolation inherent for most rangelands increases the transac-
tion costs36 for efficient market participation. There are many barriers for livestock 
marketing transactions in the rangelands for both buyers and sellers (Holloway 
et al. 2000; McPeak and Little 2006; Sandford 1983; Zant 2013). Barriers include 
things like poor roads, lack of transportation, inadequate holding grounds or slaugh-
ter facilities, inefficient communication on prices, limited access to banking ser-
vices, tax policies creating disincentives for cross-border trade, overabundance of 
middlemen in marketing chains, illiteracy, and lack of legal protections. The objec-
tive of much research in applied economics on rangelands today is discovering 
ways to help producers overcome or mitigate high transaction costs (Valdivia, per-
sonal communication). Mitigation of transaction costs increases market efficiencies 
and promotes market integration (Valdivia 2004).

There are other barriers that slow livestock commercialization on rangelands that 
are not immediately related to market transactions per se. One is related to tradi-
tional values and needs among pastoral people. For example, the sex and age com-
position of pastoral livestock holdings have long been shaped by cultural or risk 
management goals rather than commercialization goals (Coppock 1994; Fafchamps 
and Quisumbing 2005; Valdivia 2004). The upshot is that the mix of animals sup-
plied by pastoralists in terms of age, size, or body condition can be suboptimal when 
compared to urban consumer preferences driving demand (Desta et al. 2006).37 In 
addition, the dynamic nature of livestock inventory in pastoral regions—previously 

35 Most pastoralists have been integrated into a market economy to some degree for decades. In 
reality there is a continuum between pure subsistence pastoralism (which is rare today) and pure 
commercial production (also rare today). Most pastoralists in the developing world will continue 
to produce for both self-consumption and markets, but if market signals were stronger in reward-
ing quality over quantity, this could alter incentive structures and transform pastoral livestock 
systems. And market integration for producers has both positive and negative dimensions, positive 
in terms of income generation and price stabilization, yet negative in terms of adding risk 
exposure.
36 Transaction costs include the added time, effort, and expense associated with making an eco-
nomic exchange (i.e., selling or buying).
37 For meat, consumers often demand animals of a certain age, sex, and size. If leather making is a 
consideration, consumers often demand unblemished hides and skins. For milk, consumers should 
demand undiluted, hygienic products. Slaughterhouses may also demand uniform size-classes for 
processing as well as demand disease-free animals. In the latter case, disease imported to a slaugh-
ter facility by range stock could lead to a shutdown if discovered by health inspectors.
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noted as often weather-related, boom-and-bust cycles—creates big problems for 
processing industries further up the value chain that require stability of product 
flows to stay in business.

Another key issue in livestock development concerns livestock breeding. The 
rangelands of the developing world have long been populated by indigenous breeds of 
multipurpose cattle and small ruminants. Although such breeds are not very produc-
tive on a per head basis, they are nonetheless well adapted to survive in harsh environ-
ments that include shortages of feed and water, disease challenges, and temperature 
extremes. Improved (e.g., European or exotic) breeds often have the opposite attri-
butes, namely higher productivity but increased vulnerability to stressful environmen-
tal circumstances (Coppock 1994; Kosgy et al. 2006). Crossbreeding indigenous with 
improved stock has occurred on a limited basis, and the typical outcome has been that 
crossbred animals cannot be sustained under indigenous rangeland production condi-
tions. In the past 20 years the mantra has shifted to goals that include the conservation 
of breeds indigenous to rangelands and other environments.

Overall, it is fair to say that livestock development is like a three-legged stool—
you cannot put up one leg, then another, and then another and expect the stool to 
stand in the process. The legs of the stool must come together simultaneously. Why 
should a private investor attempt to improve market infrastructure if the supply is 
dominated by underweight or diseased livestock? Why should livestock production 
improve if there is no market to encourage the effort and offset the extra costs? The 
problem is that pulling off such coordinated projects is very expensive and time 
consuming, something most donor agencies don’t have the mechanisms in place to 
provide. As a result, in most cases, livestock development occurs in a series of stut-
ter steps, as will be illustrated.

17.3.3.2  �What Has Been Observed?

Afghanistan. Commercial livestock production among the Kuchi remains con-
strained by the lack of financial inputs and chronic political instability. Livestock 
marketing, however, is vital to helping the pastoralists meet their annual needs for 
cash income (Schloeder and Jacobs 2010). The livestock holdings of the Kuchi are 
dominated by five breeds of indigenous sheep (i.e., Qaraqul, Turki, Qaragh, Arabi, 
and Baluchi) and two breeds of goats. The species and breed that predominate in 
any given region is a function of ecological constraints, the most important being 
disease resistance, water availability, and forage quality.

Recent trends indicate that—as animal numbers dwindle—more must be sold to 
meet basic family needs.38 Sales can start as early as May but are most common in 
the fall when market prices are highest (Schloeder and Jacobs 2010). Sales are also 
common during drought when there is a need to purchase food and other household 

38 Ten sheep per family member is reported as a minimum by Thompson (2007).
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essentials, even as animal prices plummet due to the influx of animals to markets. In 
either event, the increased need to sell will ultimately decimate herds over time. It 
will also result in an ever-greater dependency of the Afghan nation on meat imports.

Access to live-animal market information is critical for informed decision mak-
ing by the Kuchi. Currently, the Kuchi rely on family members and other sellers 
attending markets for current prices (Schloeder and Jacobs 2010). Final sales price 
is the result of negotiations between the buyer and seller, with price a function of 
animal type, breed, age, sex, and body condition. Mobile phones have improved the 
ability to acquire current market information except in the more remote places 
where summer grazing occurs and phone coverage is limited. Additionally, produc-
ers are often unaware of prices in terminal markets where animals are often resold 
at much higher prices by traders. A Livestock Market Information System (LMIS) 
was established in 2008 by Texas A&M University, in partnership with the Afghan 
Government, to overcome this challenge. Apathy on the part of government part-
ners, however, in ensuring observer attendance on market days and collecting reli-
able price data undermined the program, despite high interest from producers and 
traders (Schloeder and Jacobs 2010).

Animals brought to market in Afghanistan are often underweight and diseased. 
Most of these problems can be overcome with quality medicines and a 1-month 
intensive feeding program, which adds considerable value per animal (Schloeder 
and Jacobs 2010). Unfortunately, the Kuchi lack reliable access to effective veteri-
nary supplies. Additionally, pastoralists are reluctant to pay for such supplies and 
services that were once freely provided by the government, particularly as herd 
sizes dwindle. Supplemental forage (e.g., alfalfa) is also a constraint due to limited 
supplies and high prices. Pastoralists throughout Afghanistan conduct supplemental 
feeding during winter months when conditions can hinder extensive grazing. 
Traditional supplements largely consist of local native plants that are cut and car-
ried. In many instances, however, these materials are of low nutritive value and may 
even be toxic (Jacobs and Schloeder 2012).

In summary, these are all challenges that greatly undermine the prospects for 
commercialized livestock development. Finding a solution to one problem will not 
solve the rest and—more importantly—any one intervention is probably doomed to 
fail unless other, interrelated problems are unaddressed at the same time. Success 
would require many interventions and forces working in a synergistic fashion.

Ethiopia. The Borana pastoralists of southern Ethiopia largely produce indige-
nous breeds of dual-purpose cattle (the Boran), Somali hair sheep, East African 
goats, and dromedary camels (Coppock 1994). All of these breeds are well adapted 
to the local semiarid environments and all are increasingly in demand for domestic 
and export markets (Desta et al. 2006). Exotic Dorper sheep and Boer goats are 
being considered by government researchers as candidates for crossbreeding pro-
grams to upgrade the size and productivity of indigenous stock, but it is doubtful 
that local management systems can sustain improved crossbreeds (Coppock, per-
sonal observation). In terms of cattle, there has been a long-term concern by govern-
ment that the genotype of the Boran has been gradually undermined by crossbreeding 

D.L. Coppock et al.



617

with inferior stock from the adjacent southern highlands. This occurs when pasto-
ralists actively trade for breeding cows when they build their herds during post-
drought recovery periods (Coppock 1994). Government researchers endeavor to 
have Boran breeding bulls on government ranches to provide breeding capacity to 
help maintain local gene pools, but the strategy has not been widely implemented 
(Coppock, personal observation). A process of herd diversification is also being 
observed where camels are increasing relative to cattle in some regions (Coppock, 
unpublished data). This probably reflects adaptation to climate change, where cam-
els are better suited to warmer, drier weather, an increased market value for camels, 
and the ability of camels to supply milk during dry periods when compared to cattle. 
Camel milk, however, is inferior to cow milk for making butter (Coppock 1994).

As in Afghanistan, the trend for most pastoralists in southern Ethiopia is also 
to sell a higher proportion of their livestock inventory to meet cash needs; this is 
due to a rising human population relative to livestock and increasing demand for 
non-pastoral goods. In the past decade there has been some improvement in 
value chain development with respect to the finishing of range-bred stock, but 
this varies greatly with terminal market destination (Desta et al. 2006). Livestock 
health interventions remain as a significant constraint; outbreaks of highly con-
tagious diseases in the Greater Horn can still result in export trade bans. While 
livestock marketing and animal health remain as significant challenges in south-
ern Ethiopia, evidence from recent participatory rural appraisals indicates that 
neither ranks as highly as the need for improved water access or expanded human 
services (Coppock et al. 2014).

Southern Ethiopia is indeed now better connected to global livestock markets, 
and there has been a surge in pastoral livestock marketing in the past decade (Desta 
et al. 2006). Communications have improved as a result of rapid adoption of mobile 
phone technology (Coppock, personal observation). Producer and marketing coop-
eratives have been recently formed. New questions have emerged, however, namely 
which segment of pastoral society, the wealthy minority or other strata, is best 
poised to benefit from further improvements in livestock marketing. And if wealth 
is further concentrated via marketing profits, what does this imply for concentrating 
access to communal forage and water resources that may be increasingly used to 
produce more animals for commercial, rather than subsistence, purposes?

Sahel. In the Sahel, active marketing of livestock is long-standing with an 
emphasis by herd managers to develop more breeding herds and flocks, with 
sales dominated by male cattle, sheep, and goats. The Sahel harbors a large 
diversity of livestock breeds. Cattle are dominated by zebu breeds such as the 
Gobra, Bororo, Azaouak, and White Fulani as well as a few trypanosomiasis-
resistant taurine breeds such as the Kuri and Ndama. Most sheep are thin-tailed 
hair breeds with a couple wool-bearing breeds (Macina, Arara). Goats become 
more prevalent in general with increased aridity, although dwarf goats occur in 
subhumid locations. Crossbreeding efforts to improve indigenous stock were 
initiated during the colonial era, but crossbred animals have not been sustained 
in most of the Sahelian region. There has been some recent success, however, 
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with crossbreeding programs in peri-urban dairy systems (Hiernaux, personal 
observation).

Offtake fractions of herds are higher among poorer households with the prices of 
animals shaped by the timing of sale in relation to season and the drought cycle as 
well as location of the sale with respect to competitive markets (Turner and Williams 
2002). The shift in livestock ownership away from livestock specialists, as well as 
the expansion of the urban markets, has led to a reorientation of marketing toward 
the sales of small ruminants (especially sheep) for meat; this particularly occurs on 
Islamic holidays (Manoli et al. 2014). For these markets, there is evidence for the 
stratification of livestock production with the raising of small ruminants in the more 
arid north with subsequent fattening to the south and in peri-urban areas (Amanor 
1995). Mobile phones have played an important role in facilitating the trekking of 
livestock and the distribution of market information (i.e., price and sales volume). 
Development initiatives have generally focused on the promotion of livestock fat-
tening, livestock market infrastructure, and expansion of the availability of market 
information via mobile phones.

Mongolia. For Mongolia during the collective era, livestock husbandry was pro-
fessionalized, and substantial effort was invested in breeding programs and live-
stock improvement. There were both positive and negative elements to this. One of 
the lessons learned was that local breeds were often best adapted to Mongolia’s 
harsh conditions, and attempts to “improve” them with more productive animals 
from western European stock were largely unsuccessful, especially considering 
species like dairy cattle.

Following the transition to a market economy, combined with growing concerns 
about increasing livestock populations and overgrazing, the emphasis has been on 
incentives for herders to increase animal quality and decrease the quantity (MMAI 
2010; World Bank 2013a). In the early 1990s these proposals were largely rejected 
by herders, but since the most recent winter weather catastrophe in 2009–2010, 
many herders appear genuinely interested in this approach and much more receptive 
to making these types of changes. Under the collective system all livestock that 
were not for personal consumption belonged to the state and were part of the gov-
ernment procurement apparatus.

With the transition out of collectives, herders were faced for the first time with 
the challenge of selling their livestock and livestock products on an open market. 
Initially, many opportunistic itinerant traders took advantage of this situation, and 
terms of trade for isolated rural herders were often exploitive. With time, herders 
became savvy, and many began to take their products to market directly, either to 
the provincial markets or the capital city; this allowed producers to obtain a better 
price for their products and also to purchase needed supplies more cheaply. However, 
this is not possible for all herders.

All Mongolian herders sell live animals for meat, primarily sheep and goats. 
Most sales and slaughter take place in the fall. A smaller number of herders who 
are located near settlements and urban centers sell dairy products in local markets, 
primarily during the summer. Fueled by international demand, cashmere goat hair 
has become the cash crop of Mongolian herders, and herd compositions through-
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out Mongolia reflect the demand for this high-value livestock product, which is 
combed and sold in the spring.

Both development organizations and the Mongolian government have attempted 
to encourage herders to form marketing cooperatives in order to make marketing 
more efficient and profitable, but many of these efforts are still in their infancy 
(MMAI 2010; World Bank 2013a). In addition, there are many barriers to marketing 
livestock products that perish quickly. At the national scale, Mongolia’s slaughter-
houses do not meet standards for international export to most countries, limiting the 
potential for foreign markets (Zoljargal 2013).

Altiplano. For the Altiplano, the traditional livestock at higher elevations have 
been comprised of native camelid species (i.e., llama, alpaca, and vicuña). Llamas 
have been traditionally used for portage and meat, while alpaca and vicuña have 
been primarily used for high-quality fiber production. Dual-purpose cattle and hair 
sheep at lower elevations in the rangelands of rural areas are dominated by unim-
proved criollo breeds descended from stock brought by the Spanish Conquistadors.

Market expansion in the vicinity of the large urban centers of highland Bolivia has 
been important in providing incentives for agro-pastoralists, in particular, to crossbreed 
cattle and sheep to increase milk and wool production, respectively (Markowitz and 
Valdivia 2001). Crossbreeding programs of criollo cattle with Holsteins and criollo 
sheep with Corriedale, Targhee, and Merino have now been sustained for over 20 
years. A particularly strong demand for milk has been a major driver for rural develop-
ment (Valdivia 2004). Public–private partnerships have helped catalyze change via 
producer training and technology adoption programs. Synergisms have also occurred 
due to timely improvements in road infrastructure and rural extension. In contrast to the 
growing dairy industry, however, the fiber industry has not been innovative. Fiber mar-
kets tend to be dominated by a few, large textile manufacturers that seek to dominate 
producers; this results in low, fixed prices (Valdivia 1991). As a consequence, camelid 
production, in general, tends to focus more on meat than fiber, but this has also occurred 
in response to growing demand for camelid meat (Turin et al. 2010). There are NGOs 
working with producers to create niche markets for woolen handicrafts, thus undermin-
ing the monopoly imposed by the textile industry (Turin, unpublished data).

Mexico. The Mexican government has been actively promoting development of 
the livestock industry in northern Mexico. This has been in response to challenges 
of drought and economic uncertainty. Hence, agricultural subsidy programs have 
been promoted that facilitate the sustained production of food staples in rural areas. 
In combination with the previously mentioned Constitutional Agrarian Land Reform 
of 1992, these programs have a large effect in driving changes in land use and land 
cover. One example is the Direct Support to Rural Areas Program (PROCAMPO) 
that was launched in 1993 to grant an annual subsidy per unit of land for food grain 
production (SAGARPA 2009, 2010). Another is the Program of Incentives to 
Livestock Production (PROGAN), launched in 2003 to provide subsidies for ranch-
ers in support of livestock production, land conservation and restoration, and water 
development (SAGARPA 2009).

Marked changes in cattle trading patterns between the US and Mexico and 
changes associated with new US–Mexico cattle and beef trade relationships after 
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NAFTA, the Mexican peso devaluation (Peel 1996), fluctuations in US cattle 
prices, and a continuously increasing domestic livestock market have turned 
Mexico into a net importer of meat mostly from the US and recently also from 
Canada (and potentially from South America). While most of the national meat 
market was once satisfied by grass-fed livestock (Peel 2005), in recent years a 
change in meat preference by Mexican beef consumers has increased the demand 
for grain-finished beef. This new consumer pattern has strong implications on the 
use of arable land, where an increasing demand of grain for feed is competing with 
food production in a country with a growing human population (Arredondo and 
Huber-Sannwald 2011). As a nation that is becoming more affluent, beef consump-
tion has been rapidly growing, such that Mexico has turned from a formerly cow-
calf exporter to the US to a net importer of grain-finished beef. International cattle 
markets are operated by large ranchers, while ejido livestock is marketed at the 
local level.

17.3.4  �Conflict and Crisis Management

Summary. Conflict—whether in the form of simple arguments among neighbors, 
banditry, ethnic hostilities, or international warfare—has long been part of the 
social fabric in the world’s rangelands. Rangelands are remote, sparsely popu-
lated, and difficult for central governments to police. Rangelands thus provide 
places where local problems can fester and where rebels or criminal elements can 
find safe haven. In contemporary times there have been coordinated efforts by 
government and other stakeholders to help mitigate rangeland conflicts. This is 
because persistent conflicts can impair social welfare, undermine economic 
development, and endanger public safety. There has been increasing recognition 
of the importance of conflict management practices, whereby antagonists are 
brought together by facilitators in face-to-face settings to problem-solve. Many 
such approaches have been pioneered in the western USA over the past three 
decades, and similar efforts have occurred more recently in the developing world. 
Our six case-study sites vary widely in terms of the scope and severity of social 
conflicts. The Altiplano and Mongolia are fortunate to have the narrowest spectra 
of conflicts that are largely focused on land-use competition, while Afghanistan 
suffers from the widest conflict spectrum that has been incubated by decades of 
war and ineffectual central governments. It could be hypothesized that the inci-
dence of social conflict should be on the increase across all of our six case-study 
sites simply as one outcome of more people chasing fewer resources per capita. 
However, there is no evidence here to support this idea.

D.L. Coppock et al.
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17.3.4.1  �Pivotal Issues and Conceptual Advances

Over the past 25 years there has been a growing interest in how to better manage 
social conflicts that arise from competition among stakeholder groups for access to, 
or use of, natural resources. While such conflicts have not been confined to one 
region of the world, the development of conflict management techniques, as 
grounded in collaborative learning processes, has been focused more in the western 
US where various user groups—having divergent value systems for natural 
resources—often collide when using public lands (Cheng et al. 2010; Daniels and 
Walker 2001).39 More collaborative learning differs in significant ways from previ-
ous approaches for dealing with policy making, public discourse, and crisis man-
agement. Current approaches can include systems thinking and alternative dispute 
resolution concepts such as social arbitrage. A variety of approaches have evolved 
(Conley and Moote 2003). The rangelands of the western US have endured numer-
ous “culture clashes” that require problem solving (Huntsinger and Hopkinson 
1996). Coordinated resource management (CRM; Cleary and Phillippi 1993) is one 
approach that has been employed to mediate conflicts among stakeholders sharing 
watersheds or other communal resources.

Conflicts have long been recognized as a major part of rangeland societies in the 
developing world; the traditional culture of intertribal cattle raiding in eastern Africa 
is a notable case in point (Gray et al. 2003). Warfare historically has been an impor-
tant means for various pastoral groups in Ethiopia to gain access to resources 
(Coppock 1994). Resource-based conflict has also occurred over hundreds of years 
in the Andes (Coppock and Valdivia 2001) and central Asia (Weatherford 2004).

Livestock raiding behavior, in particular, can be exacerbated by drought, pov-
erty, firearm proliferation, cultural rivalries, revenge-seeking, and meddling by 
commercial and political interests (Krätli and Swift 1999). While long a part of the 
social and ecological fabric in some situations, when raiding is sharply intensified 
due to a competitive imbalance in weaponry, for example, the survival of entire 
communities can be jeopardized (Gray et al. 2003). Rangelands in some corners of 
the developing world are ideal places to generate such problems because they are 
vast, remote, and difficult to police. They are places where traditional rivalries can 
fester, insurgents hide, and banditry goes unpunished.40 Open conflict can therefore 
hobble efforts to help pastoral societies make progress in economic development. 
There is a need to improve how disputes can be better managed in contemporary 
pastoral societies (Krätli and Swift 1999; Niamir-Fuller 1999).

39 There has also been a groundswell of literature on relationships between social learning and 
participatory approaches to natural resource management more generally. This literature has 
emerged from scholars who work in the developing world (Reed 2008).
40 Our case-study sites, however, exhibit marked variation in the occurrence of conflict or banditry, 
so this statement is not meant to be generalized for all pastoral situations.
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17.3.4.2  �What Has Been Observed?

Afghanistan. Afghanistan has historically been a troubled nation in terms of chronic 
conflicts and civil unrest. In recent times, insecurity due to insurgent and criminal 
activities has been on the rise since the initial NATO intervention in 2002 (HRW 
2006–2014). Ethnic conflict is also on the rise, mostly in terms of revenge acts in 
response to heinous acts committed in the past. The situation is exacerbated by a 
weak government having little interest in better managing traditional disputes. 
Reducing conflict at a local or regional scale has been shown to improve access to 
resources and build economic ties among pastoralists (Jacobs et al. 2009). Building 
governance capacity in general is also crucial, but will take time. Training local 
people in methods for conflict management has been shown to yield impressive 
results, and hence is a viable approach in the interim (Jacobs 2013).

Ethiopia. The central Borana Plateau of southern Ethiopia is over 600 km away 
from the seat of national political power in Addis Ababa. It is thus a relatively 
remote area in a region buffeted by drought, growing human populations, increas-
ing poverty, firearm proliferation, and tensions arising from political and religious 
factors (Coppock, personal observation). Local conflicts periodically occur, but they 
rarely become magnified at larger spatial scales. The relatively peaceful environ-
ment is related to (1) a palpable government and security presence; (2) a strong, 
traditional Oromo culture of peace and acknowledged need for coexistence; and (3) 
provision of extensive safety net programs in recent years, most notably food aid.

Published research on conflict here remains rare. The southern Ethiopian range-
lands share a border with Somalia to the east and Kenya to the south; both countries 
have been the source of periodic tensions with Ethiopia over the past 50 years, 
especially Somalia. Ethnic clashes occur between the Boran and their Gabra, Gurre, 
and Gugi neighbors on the Borana Plateau. Clashes are diverse in terms of causes 
and effects. Causes are often related to local or regional political issues, while 
effects can vary from the near-trivial to catastrophic displacement of thousands of 
people along with the deaths of hundreds. Crisis can be ignited by key events such 
as a drought (with subsequent intensified competition over natural resources 
between adjacent groups) or personal confrontations among individuals. The gov-
ernment actively intervenes as an agent for conflict mediation in concert with local 
officials and traditional tribal leaders. In recent participatory rural appraisals with 
pastoral leaders on the Borana Plateau, the need to build increased capacity for 
conflict mediation was noted (Coppock et al. 2014).

Sahel. In the Sahel, livestock herders following a significant fraction of their 
family’s wealth (namely their animals) are vulnerable to various predations while 
away from their home territory. The military insecurity and widespread banditry in 
the northern Sahelian region have heightened the dangers faced by herders with 
evidence that some have changed their movements to reduce their exposure to these 
risks (de Bruijn and van Djik 1995; Turner et al. 2014). For example, herders in the 
Dantiandou study area report remaining within their home territory or, when mov-
ing north during the rainy season, remaining near larger towns or staying away from 
insecure rural areas in the far north. This, in turn, can lead to changes in grazing 
pressures elsewhere with implications for herd productivity and the environment. 
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Livestock movements themselves can lead to conflict among herders over pasture 
and water or with farmers over crop damage or access to water points or travel cor-
ridors (Moritz 2006). There is often a strong insider–outsider dynamic to these con-
flicts with those that are seen as outsiders often in more vulnerable positions due to 
their more limited connections to local authorities. It is not surprising, therefore, 
that herders have historically relied on local hosts to mediate with local communi-
ties (Heasley and Delehanty 1996). Where formal government authority plays a 
stronger role relative to customary practices in mediating disputes, these host-
stranger relationships are less important, and some herder groups move through 
areas without developing social ties to local communities.

Mongolia. Mongolia is fortunate not to experience the types of ethnic or political 
conflict that plague some rangelands of the world. Nevertheless, conflicts between 
herders over pastoral resources have escalated since privatization (Fernández-
Giménez et al. 2008). It is unclear whether the trend towards formal community-
based rangeland management organizations will help ameliorate these conflicts 
(among members of a given group) or potentially exacerbate them (between mem-
bers and outsiders). The incursion of mining companies and ninja (i.e., artisanal or 
wildcat) miners into herder’s traditional grazing territories is likely to be a more 
significant source of conflict in the coming years. Already there have been some 
organized protests by herders, sometimes in alliance with urban environmentalists, 
and there have been reports of strategic violence against such protesters on the part 
of mining interests. Herders widely report that they have no voice in decisions about 
mines and mining (Schmidt, personal communication).

Altiplano. As with Mongolia, social conflict is less prevalent on the Altiplano 
when compared with the other case-study locations. Conflicts among herders for 
water and grazing lands are on the increase, however. The major friction of note 
today is related to growing competition between mining companies and herders for 
groundwater (Turin, personal observation).

Mexico. In northern Mexico, unequal access to communal and agricultural land 
among ejidatarios and non-ejidatarios (immigrants to ejidos) causes long-lasting, 
cross-generational social conflicts in ejidos. This has led to divisions in communities, 
potentially affecting key issues such as water rights (Martínez-Peña 2012). Drug 
trafficking in Mexico has had detrimental effects on national security and has par-
ticularly affected the sparsely populated north. It is unclear, however, how conflicts 
associated with drug trafficking have affected local populations or local economies.

17.4  �Future Perspectives

17.4.1  �Priorities for Applied Research and Outreach

As rangeland professionals seek to serve rangelands and pastoral peoples in the 
twenty-first century, an important question is this: What are the emerging priorities 
for applied rangeland research and outreach in the developing world? To answer 
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this question based on their extensive experiences, the coauthors considered the 
needs of pastoral populations as well as research knowledge gaps and the likelihood 
of successful, practical outcomes.

Table 17.2 illustrates priorities for applied research and outreach topics as ranked 
across the six case-study locations. It is important to note that the views embodied 
in this table are those of developed-world experts, and these are inevitably shaped 
by bias. The priorities will likely differ from those of pastoralists, development 
agents, or researchers affiliated with host-country institutions. For example, it is 
reasonable to expect that pastoralists might emphasize priorities more closely linked 
to the alleviation of their acute problems.41

The seven topics were distilled from a longer original list, and hence the analysis 
represents rankings based on two levels of resolution. In addition, the case-study 
sites for northern Mexico and the Altiplano were broken out to represent two very 
distinct and equally important subpopulations because the experts for these sites felt 
that the ranks would not be meaningful if lumped together.

It is notable that the rankings within six of the topics were highly variable across 
the case-study sites (i.e., ranging from a low of 1.1 to a high of 6.2, on average). The 
one exception, however, was topic 7, “Restore or create new pastoral institutions” 
(Table 17.2). The rankings for this topic only varied from 5.0 to 7.0. Thus, consid-
ered overall, support to pastoral institutions was clearly first, followed by (2) liveli-
hood diversification; (3) livestock and rangeland management (tied); (5) conflict 
management or mitigation; (6) marketing; and (7) limiting expansion of non-pasto-
ral activities on pastoral lands.

It was also evident from the coauthors that the seven topics are not mutually 
exclusive. Strengthening pastoral institutions, for example, is also tied to conflict 
management, control over pastoral lands, pursuit of sustainable markets, and 
improved rangeland management. Distinctions were also made in the realm of live-
stock and rangeland research—namely to emphasize ecological sustainability and 
conservation over an emphasis on increasing productivity and profitability. And 
there are also instances where a topic could be ranked differently in terms of out-
reach need versus research gaps, but we consolidated this to try to keep things sim-
pler. Thus, it may be most accurate to consider a final ranking of aggregated topics 
as follows: (1) pastoral institution building; (2) livelihood diversification; and (3) 
livestock and rangeland management.

The most successful approaches will thus be increasingly broad and integrative. 
Such approaches fall within the sphere of building resilience within social-ecologi-
cal systems (Berkes et al. 2008); Walker et al. 2004) or in a similar context of cou-
pled human and natural systems (Dong et  al. 2011). The human dimension also 
needs to include capacity building for institutions external to pastoral systems that 
affect pastoral development or resilience-building processes (Dong et al. 2011).

41 See Thurow et al. (2007) concerning survey results for university education in rangeland science 
as a case-in-point; there was little agreement among professors, ranchers, and agency staff in what 
the priorities should be.
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17.4.2  �How Have Our Knowledge Base and Field Activities 
Changed?

Our review of the six case-study sites has been limited in breadth and depth, but 
overall it indicates that a vast amount of new knowledge has been generated during 
the past 25 years. Over a generation has passed since the publication of seminal, 
synthetic works on rangeland ecology and management relevant to the developing 
world. These include efforts by Huss and Aguirre (1974) for Mexico, Penning de 
Vries and Djiteye (1982) and Le Houérou (1976) for the Sahel, Pratt and Gwynne 
(1977) for East Africa, as well as Florez and Malpartida (1988) for the Peruvian 
Andes, and Sandford (1983) for the developing world more broadly. Other books of 
the 1970s focused on North America—but that ostensibly also had relevance to the 
developing world—include Stoddart et al. (1975).

When considering the body of work conducted in our case-study sites over the 
past 25 years—as well as the current priority rankings from Table 17.2—it is inter-
esting to see how the overall thematic emphasis has changed. Taking the landmark 
works from the 1970s and 1980s as the baseline, there has been a decided shift from 
ecology-focused or top-down, technology-driven work to bottom-up, human-ori-
ented work.42 Another notable transformation within the human dimension research 
sphere has been a shift from methods grounded in detached observation of human 
communities to one of active engagement and collaboration with communities as 
research partners. Twenty years ago, human-dimensions research almost solely con-
sisted of surveys, interviews, and participant observation—and much of this effort 
was conducted by cultural anthropologists and economists. Today, there is far 
greater emphasis on participatory action research, participatory rural appraisal, and 
stakeholder involvement from a wide array of research angles, to the extent that 
pastoralists and policy makers are also active members of research teams. Finally, 
there is another trend to treat some development interventions as experiments with 
sound experimental designs and impact-monitoring protocols (Coppock et al. 2011).

The ten coauthors of this chapter debated on the scholarly contributions that have 
most shaped their work over the past 25 years. About 10 works were nominated, and 
the top 5 are listed in Table 17.3. Prominent among the 5 are pieces related to sys-
tems thinking and integrated problem solving on pastoral lands. Most of these works 
offer different ways to better unify thought with respect to human and ecological 
processes.

42 A similar transition has occurred in the study of US rangelands, although it could be argued that 
interdisciplinary, human-focused work is relatively stronger today in the developing-country 
rangeland context than it is in the US. In either case, the transition is obviously more complex than 
simply “top-down leading to bottom-up.” It has been necessary for scientists to first grasp the 
complexities of how rangelands function in an ecological sense, and then to understand how man-
agement can meet the challenge of promoting sustainable resource use. Once management assumes 
center stage, then so do people.

D.L. Coppock et al.
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Table 17.3  Five of the most influential works (in alphabetical order by first author) over the past 
25 years as noted by the coauthorsa

Reference and Google Scholar citations totalb Justification

Chambers, R. 1994. The origins and practice 
of participatory rural appraisal. World 
Development 22: 953–969. (Citations = 1814)

Provides an overview of a stakeholder-based 
field approach that is valuable in analyzing 
complex local problems

Ellis, J., and D. Swift D. 1988. Stability of 
African pastoral ecosystems: Alternate 
paradigms and implications for development. 
Journal of Range Management 41(6): 
450–459. (Citations = 977)

Outlined a concept for nonequilibrium 
ecosystems whereby vegetation dynamics are 
most influenced by climate and less so by 
herbivore populations

Ostrom, E. 1990. Governing the Commons. 
Cambridge University Press. 
(Citations = 21,122)

Classic overview of theory and practice 
concerning common-property management 
systems. Offers important insights into 
community-based management of forage and 
water resources

Raynaut C. 2001. Societies and nature in the 
Sahel: Ecological diversity and social 
dynamics. Global Environmental Change 11: 
9–18. (Citations = 77)

This long-term, multidisciplinary analysis of 
decades of monitoring rural systems reveals 
driving links among environmental crises, 
agricultural dynamics, and social change

Reynolds, J., D. Smith, E. Lambin, and 
B. Turner. 2007. Global desertification: 
Building a science for dryland development. 
Science 316: 847–851. (Citations = 656)

The Drylands Development Paradigm offers an 
excellent framework that urges professionals to 
treat rangelands as social-ecological systems 
with complex dynamics

aBy influential works we refer to works that best reflect systems thinking and integrated problem 
solving on developing-country rangelands
bAs of April 2, 2015. Also Raynaut (2001) is in French as Raynaut C. (ed.), 1997. Sahel: Diversité 
et Dynamiques des Relations Societies-Nature. Karthala, Paris. 430 pp. (Citations = 108)

17.5  �Summary and Societal Implications of Conceptual 
Advances

It is clear that the volume of knowledge concerning developing-world rangelands 
has markedly grown—and that, overall, the approaches to pastoral development and 
research have changed. Yet the question remains as to whether the circumstances of 
life have also changed for the better for rangeland dwellers as a result of increased 
scientific knowledge and shifting development paradigms. Are rangelands more 
productive or better managed compared to situations prevailing in 1975? Are people 
better fed, more empowered, or leading otherwise improved lives? These are impor-
tant questions, but they can be difficult to answer.43

It is tempting, in response to the question above, to say that the overall conditions 
appear generally worse today when compared to 1975, for example, given decades 

43 In this chapter we do not directly tackle issues pertaining to human or livestock health. It is likely 
that progress has occurred in developing-country rangelands with respect to the reduction of dis-
ease epidemics for both livestock and people (Thurow, personal communication).
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of violence in Afghanistan, expanding poverty in southern Ethiopia, growing ineq-
uities between ranchers and ejidatarios in northern Mexico, and what appears to be 
a downhill slide in condition and trend for natural resources in most of our case-
study sites. This can be countered, however, by observations in several places that 
pastoral women are gaining more opportunities, livestock marketing is more preva-
lent, communications have improved, and access of some populations to public ser-
vices and political processes is better. And, although conflict persists, some 
case-study sites have seen peaceful transitions to more democratic systems of gov-
ernment where pastoralists are freer to make their own choices when compared to 
their lives under dictatorial, totalitarian regimes. It is probably most accurate to say 
that there has been a mix of failure and progress—perhaps with the former dominat-
ing. The process of development and change will always yield winners and losers.

And some may logically argue that the proposition as to whether research and 
development have led to meaningful changes in developing-country rangelands is 
unfair. There are many arenas in the world where the progress of humanity, or lack 
thereof, cannot be attributed to the incremental contributions of researchers or 
change agents. Academics and others charged with a research mandate rarely also 
have a mandate to achieve real-world impact on the human subjects they study. 
Similarly, development agents at the forefront of change are often ill equipped or 
unmotivated to document impacts they observe. Much that happens therefore goes 
unrecorded, whether positive or negative. Achieving impact, in any case, is doubly 
difficult in places such as developing-country rangelands where the residents are 
often voiceless in their national political discourse, and the natural resources they 
depend upon have been regarded as having little economic value. It is difficult to 
promote positive change for marginalized people living on marginalized lands 
under the best of conditions. Despite all this, it remains quite reasonable that we can 
celebrate even the small steps in positive directions that have been achieved.

The contributors to this chapter were polled and asked whether they felt that their 
work had any demonstrable impact on the people or resources in the six case-study 
sites. The poll results were understandably mixed. There are three instances, however, 
where there is clear evidence of impact from combined research and development 
activities. As previously noted, systemic change has also occurred in both the Altiplano 
and northern Mexico, but such change is very broad scaled and cannot be directly 
attributable to contributions from our coauthors; thus it will not be detailed further.

For Afghanistan, Schloeder and Jacobs describe their conflict mitigation pro-
gram that was undertaken from 2008 to 2012.44 They trained 560 leaders from 31 
provinces in conflict mediation/mitigation methods; these trainees then have pro-
ceeded to resolve 3450 conflicts in both farming and herding communities along 5 
major migration routes. Over half of these conflicts dealt with access and user rights 
to land, forage, and water; the remainder was comprised of social conflicts. About 
204,600 households were positively impacted by these efforts. The ripple effect 
continues as of this writing, despite that the project ended in 2012.

44 The Peace Ambassador and Kuchi Shura Programs (http://pdf.usaid.gov/pdf_docs/pa00hwhk.
pdf).
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For southern Ethiopia and northern Kenya, over 30,000 pastoral and agro-pasto-
ralists were beneficiaries of a capacity-building program focused on poor women. 
The program was based on action and participatory research and included inte-
grated training for volunteers in collective action principles, micro-finance, small 
business management, and livestock marketing (Coppock et al. 2011, 2013b). The 
project officially ended in 2009, but many graduates of the program continue to be 
successful today and women’s collective action has spread45.

For Mongolia, Fernández-Giménez and colleagues have sustained over 20 years 
of continuous effort in integrated rangeland research and outreach activities. This 
has resulted in the training of over 230 Mongolians in both ecological and social 
science research methods. Trainees vary from undergraduate interns to graduate 
students, postdoctoral fellows, university faculty, and other professionals. The team 
has organized outreach workshops involving hundreds of additional participants 
from pastoral communities, government, and nongovernmental organizations to 
share research results and engage herders and local government in discussions about 
transforming scientific results into local action and regional policy recommenda-
tions. As a result of these activities, the team’s research results are sought after and 
valued by decision makers, and policy makers consider ecological and social theo-
ries and evidence when debating rangeland policy reform. In recognition of such 
efforts, Fernández-Giménez received a national award from the Government of 
Mongolia46. In essence, one of our scientific peers has been recognized for achiev-
ing widespread impact in a developing-country rangeland.

It is thus apparent that on-the-ground impact can occur in developing-country 
rangelands as a result of projects that incorporate research, action, community par-
ticipation, outreach, or other development-oriented components. Having research as 
one of the focal points of such projects is crucial for several reasons, but in a practical 
sense it matters because it increases the likelihood that impacts will be documented 
and knowledge will be publicized. Lack of easily accessible documentation regard-
ing the lessons learned from pastoral development projects is a major hindrance in 
knowledge accumulation for eastern Africa (Coppock, personal observation).

Another common thread of impactful projects is the high investment they make in 
training students, other professionals, and rangeland residents. Formal training in the 
context of degrees, certificates, diplomas, or workshop exposure has proven to be a 
wise investment. Those who have achieved advanced degrees, in particular, have 
tended to fill positions that ultimately have influenced many rangeland management 
and policy decisions (Cheruiyot et al. 2007). The value of informal training for mem-
bers of the pastoral community in topics as varied as conflict management, entrepre-
neurism, and self-advocacy remains underappreciated in many projects; impacts 
(rather than just outputs) are increasingly assessed by documenting personal empow-
erment via anecdotal evidence or testimonies (Coppock et al. 2011). Because range-

45 This project was recognized for scientific excellence in 2015 by BIFAD (Board for International 
Food and Agricultural Development) of USAID. 
46 Recipient of “The Order of the Polar Star’’ (http://president.mn/eng/newsCenter/viewNews.
php?newsId=1872).
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land residents have often been deprived of formal education and other opportunities 
for skill development, they can be at a disadvantage when coping with change that 
involves their interface with the modern world. This can be referred to as a gap in 
human development potential. It has long been argued that human, rather than live-
stock, development should be the priority for rangelands in the developing world 
(Jahnke 1982).

We also contend that investment in people (i.e., the building of human and social 
capital), is relatively low risk in these settings because the gap to be filled is vast, 
and the returns are very likely to be captured and multiplied over long periods of 
time. For example, parents passing skills and knowledge on to their children. The 
skills and knowledge include how to better sustain and diversify their livelihoods, 
how to advocate for themselves to increase their political voice, how to better pro-
tect and manage their natural resources, how to better market their livestock, and 
how to better manage conflicts.

The success of such investments in human capital provides a stark contrast with 
investments in the ecological resources of developing-country rangelands. Although 
they can be vital and productive if well managed, technical investments such as 
improvements in forages, livestock breeds, or water resources are riskier than 
investments in people, especially in situations that are dominated by exploitation 
under conditions of open access or weak rangeland governance. Droughts, wild-
fires, disease epidemics, and similar natural phenomena can also quickly erase some 
of the technology gains slowly achieved via livestock or rangeland management. 
Thus, priority investment in the rangeland dwellers themselves is a sound course of 
action. When rangeland users demonstrate good self-governance and emerging 
management capacity, technical investments can be appropriately made to support 
them in achieving their stewardship, social, and economic development goals. In 
sum, both the social and ecological aspects of rangeland development must ulti-
mately be integrated. It does little good to empower and educate people if there is 
not a corresponding environment that will allow success. This requires investment 
in range stewardship and improvements so that people can begin to operationalize 
what they have learned.

This perspective of a human-centered or human well-being emphasis for future work 
in developing-country rangelands reaffirms the trends that we have documented for 
applied research, outreach, and emerging combinations thereof. Despite the enormous 
challenges that remain, we feel that we are collectively headed in the right direction.
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