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Abstract

Policies governing access to the forage resour@eestock in arid rangelands have
been a topic of intense debate globally. Instinalalesign is highly political in
Mongolia where about 35% of people are employatiénagricultural sector, primarily
as herders. A number of stakeholders assert thatdlakening of institutions governing
access to the forage resource has contributedctmee in rangeland condition and
herder livelihoods. Institutions are being redesdym light of this assertion. Yet
empirical relationships between institutions, rdagé condition and herder livelihoods

have been poorly examined.

In recent years, international understandings @hilbphysical and socio-economic
causes of rangeland change have shifted. Henaenptiens of land degradation
require careful examination, particularly in raregels that are arid and highly variable
across space and time. This research examinesabkggmptions in the Gobi Desert by
exploring the relationships between rangeland d¢amdiherder livelihoods and
institutional settings. The Gobi Desert was selédiecause it is the most arid area in
Mongolia and borders Chinese Inner Mongolia, alsini@ndscape with different

institutional settings governing access to thedereesource.

In this research, Gobi Desert rangelands were appet as a system with interacting
social and ecological components. Study sites septed three forms of bureaucratic
institutions: the Mongolian national Law on Lan@dsRure User Groups (PUGS), which
were established as common property institutionsyfyove rangeland condition and
herder livelihoods; and the Household Responsyifiigstem of Inner Mongolia. Data
were sourced from rangeland condition surveys,dreadd local official interviews,
and secondary sources. Socially embedded instiutieere identified. A range of
socio-economic and biophysical metrics at a vamétycales and levels were analysed
and modelled to explore the types of change thgthmae contributed to perceived
declines in rangeland condition. The risks of lteek feed gaps produced by climatic
and forage variability were assessed. Interacti@taeen socially embedded
institutions, bureaucratic institutions and feegg@aere explored. Alternative tools for
managing the risk of feed gaps were assesseddingltheir availability and
affordability through time and space. This analydentified the periods when feed
gaps were most likely. Indicators of rangeland doo and herder livelihoods were

then assessed to identify the impact of feed gap#ferent institutional settings.



Land degradation levels in all Mongolian Gobi Dés¢ndy sites were found to be
relatively low. Many indicators of rangeland comalit were not significantly different
between Law on Land and PUG institutional settifigse indicators that were
different suggested that rangeland condition wightty better in the PUG areas that
herders recognised as being ‘steppe-like.” Howawaitysis did not reveal any
institutional mechanism that accounted for thisedénce.

There are three possible explanations for thesinigs. Firstly, PUGs may have been
effective at improving condition, but were estalidid in areas that were originally in
poorer condition. Secondly, neither Law on Land ROIG institutions had an impact on
rangeland condition compared to socially embeddstitutions that are common to
both. Thirdly, neither bureaucratic nor sociallylmdded institutions substantially
affected rangeland condition. Rather, exogenouskshand stresses that affected
livestock grazing pressures, such as atypical wedaditions and volatile commodity
prices, challenged the ability of current instibmis to influence rangeland condition.
The second and third explanations are the modylik®nsequently, improving
rangeland condition and herder livelihoods requinas policy extends beyond
institutions governing access to the forage resourc

Policy needs to consider the dynamic relationshgigveen biophysical, social, political
and economic spheres in ways that are appropriataled and recognise non-linearity.
In the case of the Mongolian Gobi Desert, theanidsoth the tragedy of the commons
and common property have been inappropriately egpb institutional design. Any
intervention needs to be tailored to the localalamnd ecological context. Where forage
resource boundaries are fuzzy through space arm istitutions must be equally

fuzzy through space and time.

Policy makers are in the difficult position of baténg domestic and international
interests that sometimes conflict. Neverthelesw, institutions to address rangeland
degradation are not warranted if rangelands arel@gitaded. In arid rangelands where
forage availability is highly variable in space amde, livelihood outcomes are also
likely to vary in space and time. Interventionschéz extend beyond managing access

to forage in order to improve herder livelihoodstloe long-term.
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Glossary

Glossary of terms

Terms of on the left of the table are defined agiperight side of the table. Italicised terms aw@n-
English. Alternative spellings of these words @revided underneath these terms.

Aimag The first and largest level Mongolian administrataubdivision in rural

(cf. aimak areas.

Argali Wild sheep Qvis ammohnative to the Gobi Gurvan Saikhan Strictly
Protected Area

Bag The third and smallest level Mongolian administratsubdivision in

(cf. bagh, buy rural areas. Most closely related to a council&sRihinesegaacha

Banner The third level Inner Mongolian administrative diiin.

Borth Dried meat produced in Mongolia, particularly fansumption over
winter.

Dzud A multifaceted term implying atypical winter condits. Generally refers

(cf. zud) to winter conditions in which livestock cannot fgea conditions that are

sometimes as exacerbated by previous seasonatiomsdiuch as a dry
summer (Readingt al 2006). The vulnerability of herders to dzud is

also affected by social, political and culturalttas (Murphy 2011)

Forage availability

The quantity and quality of thegetative food resource available to

livestock at any one point at time.

Gaacha Chinese administrative area at the level of agéla

Ger A Mongolian term used to describe a herder’s cacdwelling of one
room.Gersare easily moveable, and usually made of felt. tEhe is
synonymous with the Russian termirt.’

Guanz A small eatery that is ubiquitous in Mongolia.

Hadag A scarf, often blue, commonly used for ceremoniabppses.

(cf hadal

Jin A Chinese unit of measurement that is equal togp00

Khot ail A number of adjacergers.Thesegersusually belonging to relatives and

(cf. hot ail) facilitate benefits such as shared labour anddh&ksation of children.

League The second level Inner Mongolian administrativeigion.

Mongolian A citizen of the Republic of Mongolia. &lethnicity of herders in China
who identify as being Mongolian people is referteas ‘ethnic
Mongolian’ in this thesis.

Mu A Chinese unit of measurement that is equal to 6666.66mM

Negdel Agricultural collectives of MongoliaNegdelswvere introduced in the

socialist era but were dissolved during democrtitisaof Mongolia in
the early 1990s.
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Otor Long distance migration of herders and their livektto areas of forage
availability. Otor commonly occurs in summer months in response to
forage shortages in the local area.

Rangeland Land producing native forage for consiongiy livestock, and lands

that are vegetated naturally or artificially to yide a forage cover that is
managed like native vegetation. Generally consitlaseland that is not

cultivated.

Rangeland condition

The status of vegetative ailgpsacesses occurring in a rangeland as it
relates to the long-term ability to sustain livest@roduction. This is
assessed in comparison with other sites of the samdetype, or in
relation to a theoretical potential to be usechmlbng-term by the

pastoral land-use.

Sheep Forage Unit

A standardized measure for singethe total grazing pressure that
livestock of different types are having in an aifgheep = 1 SFU, camel
=5 SFU, horse = SFU, cow/yak = 6 SFU, goat= &8 S

Soum

(cf. sum, somaon

The second and moderately sized level Mongolianigidtrative

subdivision in rural areas

Sounmcentre

(cf. sumcentre)

The administrative township (seat) o@m There is generally only one

settlement in eackoum

Strictly Protected Area

The highest order cons@uatrea in Mongolia, affording the highest

level of protection.

Sumu

A village in Inner Mongolia.

Tsagaan Sar

(cf. Tsagaan Tsar

Mongolian Lunar New Year. The date varies each,yaatris generally

in late January or February.

Tsenter A metric unit of mass equivalent to 100 kg. Commyamded for
assessing forage yield in Russia and ex-USSR deantr
Tugrik (T) Mongolian currency. As of June 2012, 1 USD was étpuabout 1,330

(cf. Togrog, Tugrok, Togrgk

Tugrik.

Yuan

Chinese currency. As of September 2011, 1 USD wasldo about 6.4

Yuan.
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Alternative spellings for place names used in thithesis
Place names on the left of the table are thosd tte®ughout the thesis.

Baotou Prefecture

a3k, Baotou,Buyutu.

Bayannuur Prefecture

BayannurBZ€/R T, Bayanuur, Byannaadr Shi, Bayannuur,

Bayannagur.

Darhan Muminggan United Banner

BIRERBR

B &8, DAgrhan Maomingin Lianhé Qi.

Dundgobi

Dundgov, Dundgovi, Dundgob, Dundgov’, Middle Gobi.

Gobi Gurvan Saikhan Strictly
Protected Area

Three Beauties Strictly Protected Area, Three BeaNational Park,

Gobi Gurvan Saikhan National Park.

Hohhot

Hohhot, Hoh hot, Huhehaote.

Household Responsibility System

Household RespditgiScheme, Livestock Contract Program,

Pasture Contract Responsibility Scheme.

Inner Mongolia

Inner Mongolia Autonomous Regiomi®Monggol,Osep Mowurou,

Ovér Mongol; A ER &, Nei Menggi, Nei Mongol.

Mandalgobi Mandalgovi, Mandalgov, Mandalgob.

Mandal-ovoo Mandal-oboo.

Omnogobi Omnogob, Omnogovi, Omnogov, OmnogoV’, South Gobi.
Tsogt-ovoo Tsogt-oboo, Tsogtoboo, Tsogtovoo.

Tsogtseggi Tsogtsegi, Tsogsegi.

Ulaanbaatar

Ulan Bator, Ulaan Bator, Ulaan Baatar.

Urat Rear Banner

Urad Rear Banne2 H 45 /518, SR 45#& 1, Walaté Hou Qf, Urdyn

Xoit xoshuu.
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Acronyms used in the thesis.

ADB Asian Development Bank

CcVv Co-efficient of variation

FAO Food and Agriculture Organization of the Uniféations
GDP Gross Domestic Product

GPS Global Positioning System

GTz German Technical Cooperation (translated froenn@n)
LFA Landscape Function Analysis (as per Tongway3200
MSRM Mongolian Society for Rangeland Management
NDVI Normalized Difference Vegetation Index

NGO Non-government organisation

NZNI New Zealand Nature Institute

PUG Pasture user group

S.D. Standard Deviation

SDC Swiss Development Corporation

SFU Sheep Forage Unit

SPA Strictly Protected Area

T Mongolian Tugrik

UN United Nations

USAID United States Agency for International Deyaitent
usD United States Dollar

USSR Union of Soviet Socialist Republics

Y Chinese Yuan
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Chapter 1: Introduction

1. Introduction

1.1 Background
Drylands are areas with low levels of precipitatibat can effectively contribute to

vegetation growth (Food and Agriculture Organizatid the United Nations 2010).
Drylands cover about 40% of the Earth’s land s@faecluding large areas of Africa,
Asia and South America. These landscapes are atge ko close to 40% of the global
population, many of whom are considered to be emuceally poor by global standards
(see Reynoldst al.2007). Consequently, the management of drylangsahampact on

both environmental condition and human livelihoatlan international scale.

Drylands under a pastoral land-use are commonlyhkras rangelands. It is

increasingly acknowledged that rangelands maimteny ecosystem services, and have
high, possibly underrated, aesthetic and intrimaiae (Beard 2005; Havstad

al.2008). There is evidence that the pastoral landeustred to maximize long-term
resource use in highly variable conditions (Ferman@imenez 2006; Mworia and
Kinyamario 2008), and that the persistence of paksomn through time may also

conflict with assumptions of irreversible declinesangeland condition (see Ellis and
Swift 1988).

A growing appreciation of the status and historrmahagement of rangelands has
paralleled an increasing body of literature crithgumore recent, externally-derived
management systems of these same lands. Land faoligies have been variously
linked to declining herder livelihoods and land @ation in much of the world’s arid
rangelands (e.g. Hogg 1992; Fafchamps 1998). Tds&apes of colonial and
postcolonial Africa informed much of this literatuduring the mid to late #0century
(e.g. Blaikie and Brookfield 1987; Ellis and Swif88; Abel and Blaikie 1989). More
recently, the dissolution of the U.S.S.R. and oHumialist states has prompted another

wave of interest in the design of policy for drydsrunder a pastoral land-use.

Policies that seek to govern access to the foregmurce upon which livestock subsist
are an ongoing topic of debate in Inner Asia. Dsstan around the formulation of such
policies, often referred to as ‘the pasture issigehighly political in Mongolia. There,
about 35% of the country’s population is employethie agricultural sector, primarily

as herders (National Statistical Office of Mongd{@10). The voices of these herders,
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academics and commentators based in the natiopiglcaf Ulaanbaatar, local and

international development organisations and coastsdtall compete to be heard.

The draft Pastureland Law is one proposed solutiotihe pasture issue’. This draft
Law has been debated by the Mongolian Parliamergdeeral years. Individuals at the
Ministry of Food and Agriculture and the Mongoli8nciety for Rangeland
Management have autonomously drafted and promb&ddwn policy proposals (see,
for example, Mearns 2005 and Dorligsuren 2010).gekmd related conferences such
as the 2010 ‘Towards developing favorable legalrenment for sustainable
pastureland management in Mongolia’ often alludetdairectly address, institutional
settings for rangeland management (Dorligsuren N®wspapers publish opinion
pieces on policies for governing forage accesd) asdEnkh-Amgalan’s (2008) pro-
privatisation article in th&B Post International development agencies invest
significant resources into programmes seeking toagea access to the forage resource
(e.g. Millennium Challenge Corporation 2007). Meaile;, across the border in China’s
Inner Mongolia, significant policy changes in ralagel areas have been linked with

land degradation and declines in herder liveliho@dg. Li and Huntsinger 2011).

Numerous research, policy and development age(&san Development Bank 1995;
Enkh-Amgalan 2008; Millennium Challenge Account Moha 2008; Schulze 2009;
Dorligsuren 2010; The World Bank 2011) have assuthatia weakened adherence to
institutions governing access to the forage resohas created conflict between herders
over pasture and declines in rangeland degradatimse assumptions have provided
the rationale for a reassessment of policies tbetig access to the forage resource.
However there has been very little empirical arialgé the relationship between
institutional settings, rangeland condition anddeeiivelihoods in the Mongolian Gobi
Desert to support assumptions of conflict and di#agran; the assumption that current
grazing practises lead to significant, widespreaegradation has been specifically
challenged (Wesche and Retzer 2005).

The interrelationships between institutions, raagdlcondition and herder livelihoods
have been well studied internationally (e.g. Blaiind Brookfield 1987) but remain
poorly examined in the Mongolian Gobi Desert. S@oelogical studies from the
Mongolian Gobi Desert consider the pastoral sygem Fernandez-Gimenez and
Allen-Diaz 2001; Ronnenberg al.2008; Sasaket al. 2009a; Weschet al.2010;

2
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Chenget al.2011; Okayaset al.2011; Sasaket al.2011), and some social-political
research considers the pastoral environment (ergaRdez-Gimenez and Batbuyan
2004; Upton 2008; Upton 2009). Other research daemsiboth herder or institutional
perspectives, and ecology (e.g. Fernandez-Gimeb@2, Marin 2010; Sternbekg al.
2009; Sternbergt al.2011). Agrawal (2001) noted that studies of commool
resources tend to neglect how aspects of the reseystem interact with the external
social, physical and institutional environment tieet institutional sustainability; this is
certainly the case, with Fernandez-Gimeetal. (2012) being a rare exception. The
comparison with institutional settings in biogragdily similar parts of Inner Mongolia

is rare.

Given the body of literature from the internatiorehgelands linking newly introduced
institutions with declines in livelihoods and ratayel condition, these knowledge gaps
should be of concern to those interested in imprgWierder livelihoods or rangeland
condition in Mongolia. This research aims to foihse of these knowledge gaps by
empirically examining some of the interrelationshijetween institutions, rangeland
condition and herder livelihoods in the Gobi Deseedrticular attention is given to how
different forms of variability and scale affect sleerelationships, with the spatial and
temporal variability of both the forage resource ask management options being a

primary focus.

1.2 Approach
A review of the literature (Chapter 2) highlightgtkey areas affecting both how

research questions in arid rangeland systems sheuiichmed, and the methodological
approach needed to explore these research quedtiostly, little onground change has
been achieved by new understandings of drylancbggand common property
resource management, but this difficulty may belkexl through work that is grounded
in specific social and ecological contexts (Turd@tl). Secondly, a multi- or
interdisciplinary approach to research is needattterstand rangelands as a social-
ecological system. Drivers, pressures and theloakttips between them must be
considered at different levels within this systéWegset al 2010). For the analysis of
common property management within such a systeisiaiso important to understand
cross-level interactions with the external sogalysical and institutional environment
(Agrawal 2001).
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These conclusions have implications for the re$eafénstitutional settings in the Gobi
Desert. For example, livestock feed gaps occur vgnaring demand is greater than the
available, palatable forage at any one temporapatial scale. A household’s large
herd can be considered as the lowest level causedfgaps and over-utilisation.
However herding practices at the household leveehasted within multiple, higher

level biophysical, cultural, socioeconomic and ficdil levels (Murphy 2011). These
levels are also nested within higher order levedgh of which has unique spatial and
temporal dimensions. Higher order levels, suchadi®nal institutions, may facilitate or

constrain the options available to herders for rganppotential feed gaps.

Figure 1-1 illustrates various multi-scaled factitvgn can contribute to feed gaps in the
Gobi Desert. As Figure 1-1 illustrates, institusdhat govern access to the forage
resource are only one of the factors that can eRkateor reduce feed gaps. However

they are still important, and remain little expldie the Mongolian Gobi Desert.
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Figure 1-1 A simplified representation of the bioplysical, social/political/cultural and economic faatrs that may affect feed gaps, rangeland conditioand herder
livelihoods in the Gobi Desert. Biophysical factorsiltimately limit forage through space and time, bu social-political-cultural and economic factors futher constrain the
ability of livestock to access the forage. Foragervailability and demand interact to create feed surfuses or gaps, which then feedback to affect thedphysical, social-
political-cultural and economic factors regulatingthe forage resource.
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This research adds empirical data to the currestudsion around policy options for
governing the access of livestock to the forageue®. Three broad research questions
that acknowledge the Gobi Desert as a social-eamabgystem are addressed. These
questions are:
)] What is the state of rangeland condition in the i@m@sert, given different
institutional settings?
i) What biophysical or socioeconomic factors may b&rdouting to the state
of rangeland condition described in the first reskea@uestion?
i) How do institutional settings interact with the dder biophysical and
socioeconomic context to affect rangeland conditind herder livelihoods
at present and in the future?

Kateset al. (2001) noted that it is necessary to addresstignssabout the relationship
between the biophysical and the social/economiitipall in ways that differ in
structure, methods and content from science aastpreviously known. Kates al
(2001) suggested that such research needs ton)sgdial scales, ii) account for
temporal inertia and urgency, iii) deal with furoetal complexity associated with
multiple stresses, and iv) recognise a wide rafigeittooks regarding what makes
knowledge useable within both science and sociédtgse four principles underpin the

approach taken in this research.

Research questions are explored in a manner tbathsmultidisciplinary and
interdisciplinary. The term multidisciplinary impk additive knowledge, whereas
interdisciplinary implies a synthesis of knowledbat establishes a new discourse or
integration of knowledge (Choi and Pak 2006). The&earch utilizes both biophysical
data (e.g. indicators of rangeland condition, ctimdivestock and biomass data, and
forage modelling) and socioeconomic data (e.gcga@nd institutional analysis,
interviews with herders and local officials, comrnigdiata). At times in the analysis,
these different types of data are used in a mattigiinary way following standard
disciplinary methodologies and analysis. For exangh-ground biophysical surveys
are used to understand rangeland condition. Atrdiimes in the research, data is
integrated with less commonly integrated formsatbdo inform understanding, and
the analysis becomes interdisciplinary. For exapmplegeland condition surveys are

combined with herder perspectives to help undetstiae causes of rangeland change.
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One limitation of multidisciplinary or interdisciplary research is that each preceding
disciplinary area may be presented over-simplidyicihat is, breadth may replace
depth. To minimise this risk, Chapter 2 begins aetully defining some key terms
used in the thesis. Both biophysical and socioecondatasets are frequently used for
horizontal cross-verification, or explain each otiwhere possible. Triangulation is used
to minimise the biases inherent in any one methagobr research approach. Data at
different levels, such as herder accounts of conitypdces at the local level and
official prices at the state level, are used fatigal cross-verification. Each of the main
chapters in the thesis draws upon a variety ofsg#sao generate new outputs and
inform discussion. It is intended that this appfogenerates new insights from the
numerous multidisciplinary and interdisciplinaryasps in the thesis.

1.3 Thesis structure and chapter descriptions
This chapter provides an introduction to the redeaChapter 2 reviews the literature

relevant to research questions and methodologiesntludes that understanding the
effects of institutional settings on rangeland abad in arid regions is difficult due to
biophysical characteristics such as non-lineariiy scaling issues, and for social,
political and cultural reasons. There is evidemeg these difficulties have been under-
recognised in the Gobi Desert, and therefore asglimeages between institutional
settings, rangeland condition and herder livelirajuire re-examination. Chapter 3
then summarises key social-ecological featuree@f3obi Desert, such as low
precipitation and a long grazing history, beforeatibing the research methods

employed in the study.

Chapters 4 to 9 are data-driven, ‘results’ chapteéosvever as highlighted in Figure

1-2, there are strong linkages and inter-relatigoshetween the results in each of these
chapters. Whilst results are discussed or explaméuk final section of each of these
chapters, the discussion of the relationships batwesults in the different chapters is
left until Chapter 10.
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What is the nature of forage variability?

(Chapter 4)
/ 4 \
Do herders have socially embedded Do bureaucratic institutions account for Are there non-institutional tools for
institutions that bridge the potential feed forage variability? managing feed gaps?
gaps produced by bureaucratic (Chapter 5) (Chapter 7)
institutions?
(Chapter 6)
W v v \I/
If institutional and non-institutional tools If institutional and non-institutional
are ineffective, is rangeland condition tools are ineffective, are herder
affected? livelihoods affected?
(Chapter 8) (Chapter 9)
Ny N

Figure 1-2 Broad linkages between results chapterand the more specific research questions of eacthe arrows between the chapters show the precedimipapter(s) by
which each chapter is informed. Forage availabilityand variability constrain the socio-ecological, pstoral system (Chapter 4). Bureaucratic institutiors are designed to
govern access to the forage resource (Chapter 5p&ally embedded institutions can supplement or sigysede bureaucratic institutions (Chapter 6). Whils institutions
governing access to the forage resource are importg herders can also manage the risks produced bgdéd gaps using other tools (Chapter 7). The abilityf herders to
adequately manage the risk results in feed gaps surplus. Feed gaps/surplus, in turn, affect rangelad condition (Chapter 8) and herder livelihoods (Clapter 9).
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Chapter 4 explores the Mongolian Gobi Desert’s atimand forage variability through
time and space to respond to the question ‘Whaeimature of forage variability?’ It
finds that forage availability in study sites shiftspace and time in ways that change
the potential benefits that herders receive froferding the forage resource. The
implications of shifts in the forage resource asewssed in relation to the potential for

feed gaps.

Chapter 5 describes the main bureaucratic inginatisettings, the Law on Land,
Pasture User Groups (PUGSs) and the Household Refdn System, that govern
access to the forage resource in the Gobi Desktbubeaucratic institutional settings
examined aimed to achieve good rangeland manageDespite international
criticisms of the carrying capacity concept in hyghariable rangelands (see Chapter
2), the matching of livestock numbers to perceivaaying capacity was the primary
mechanism through which policies sought to reguyading pressures, with
government involvement in the monitoring of rangelaegradation in all institutional
settings except the Pasture User Groups (PUGs)teldieve ability of the bureaucratic
institutional settings to influence herder decisinaking around stocking rates and

respect for administrative boundaries appeare@ tow, particularly in Mongolia.

Chapter 6 explores the socially embedded institstgoverning access to the forage
resource. It finds that shifts in the relative aefability of the forage resource (Chapter
4) are mirrored by mobility patterns, irrespectbfdureaucratic institutions. ‘Rule
breaking’ under bureaucratic institutional settimyless common when bureaucratic
institutions mirror socially embedded institutiomdjich in turn reflect the shifts in the
relative defendability of the forage resource. larigolia, sanctions for non-compliance
with norms or shared strategies governing acceigetorage resource are only weak
and sometimes apparently non-existent. Neverthéhegsmay be sufficient at

minimising feed gaps.

Chapter 7 examines non-institutional tools herdsesto manage feed gaps. The
purchase of fodder was relatively more importarihimer Mongolia than Mongolia.
Demand for fodder was greater than that which cbeldupplied affordably during
periods of extreme feed gaps. Across all bureaigdregtitutional settings, the reliance
on lactating livestock for milk products for sulieisce in spring/summer, low

commodity prices and a reluctance to cull moreslivek than was needed for
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subsistence purposes over winter, constrainedg@eiculling for managing feed gaps.
Longer term strategies for managing the impactc¢hiatatic variability had on both

income and subsistence aims included maintainmixad flock of a minimum size.

Chapter 8 presents results on rangeland conditiacontrast to assumptions of
widespread degradation, Chapter 8 finds that tvaelittle evidence of widespread
land degradation in the Mongolian Gobi Desert thas irreversible and grazing
mediated. There was some difference in rangelanditton between Law on Land and
PUG areas, but few PUG institutions to explaindiierence. Some assumptions of
degradation, such as declining forage productiad,dasis in empirical datasets.
Others, such as an increase in total grazing pressdid not.

Herder livelihoods, and opinions on bureaucratstiintional settings, are explored in
Chapter 9. The chapter finds that Law on Land hrerdere poorer than those in other
institutional settings if total herd size and heainposition were used as indicators. The
minimum viable herd sizes that herders reportecwan average, higher than all
figures cited in the literature, and were similah@her than actual herd sizes in the
summer of 2010. In Mongolia, herders were genelitive about the security that
registration of their winter/spring camps under lthev on Land gave them. PUG
herders were generally ambiguous about the alofitollective action to improve their
livelihoods, although some provided examples ddriitial benefits associated with
PUG institutions. Most Mongolian herders had a tiggapinion of hypothetical
formal rights in summer or autumn pastures duéédriability of a spatially fixed
tenure system to account for spatially variableipitation patterns. In Inner Mongolia,
herders were generally positive about the benfasexclusive rights under the
Household Responsibility System gave them, primécause it enabled government
compensation when grazing bans were introduced.edemthey also felt that their

livelihoods have been worsened by the grazing ban.

Chapter 10 provides the thesis discussion, syrgbeshe preceding ‘results’ chapters to
directly address research questions and discussesplications of the research for
policy-making. In the Mongolian Gobi Desert, burestic institutions were only
adhered to by herders when they had a basis ialgoembedded institutions governing
accessing to the forage resource. Socially embedéatutions may have either
contributed to the present, reasonable state giefand condition, or had no effect in

10
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the face of stochastic shocks. Either way, thelittlis evidence to suggest that new
institutions governing access to the forage resoare either needed, or would prove to
be effective, in the Mongolian Gobi Desert. Goveemts and development agencies
may find more benefit in designing interventionattfocus on herder livelihoods rather
than rangeland condition. The strengths and weakssesf four interventional options;
high off-take, high mobility, ‘do nothing’ and higéxclusivity/intensification, are
discussed. Recommendations for future researchlswencluded.

11
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2 Literature Review

2.1 Terminology
In recent years, an expanded definition of the teamgeland’ means that pastoral-

centric references to declines in rangeland canditiave been replaced by terms
incorporating a wider range of causal mechanismsrapacts. These terms, including
land degradation and desertification, can also laavariety of meanings. Reynolds and
Stafford Smith (2002) estimated that ‘desertificatihas been used in over 100 ways to
describe a variety of biophysical changes that hease ecological, meteorological or
anthropogenic dimensions. The term has also beawreasingly politicized. This may
have created incentives for its usage outsideaitigee meaning, for example through the
potential funding benefits provided by the Unitedtiins Convention to Combat
Desertification (Reynolds and Stafford Smith 2002).

Confusion over terminology, methodological issued politicization make it important
to carefully define terms, particularly those tHdterentiate between manageable and
unmanageable change. This thesis largely dealsdmthnd rangelands; that is, arid
areas with a pastoral land-use. Unless otherwiseifsgd, the term ‘rangeland’ is used
in this thesis to describe dryland rangelandsdhainot significantly influenced by

cropping or forestry land-uses.

Many rangelands have had a long history of utiaraby herders and their grazing
ruminants. Thus they are agro-ecosystems rather phigtine’ environments because
the existing vegetation communities have co-evolvéd the grazing pressure, and/or
may ‘resist’ or be promoted by some level of grgzmessure (McNaughton 1979;
McNaughton 1985; Michunast al.1988; Liet al.2008). In rangelands that have not
co-evolved with pastoralism, as is the case in Alist ‘good’ rangeland condition is
not necessarily correlated with indicators of higbdiversity value (Fisher and Kutt
2006). Good rangeland condition and high biodiwgnsalue may be more closely
linked in rangelands with a longer term grazindgdrg Many of the cultural values
found in rangelands with a long term grazing higtoave also co-evolved with
pastoralism. Defining rangeland condition usingatpral lens may therefore be less
likely to ignore biodiversity, ecological functiorg or cultural values than in more

recently stocked rangelands.
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Condition in rangelands with a long grazing histoay be assessed according to the
biophysical environment’s perceived ability to nraxie pastoral returns in the long-
term. This thesis defines ‘degradation’ or ‘poargaland condition’ along pastoral

utilitarian lines using a definition modified froAbel (1997):

‘an effective permanent decline that is attributabléhe management of livestock in the
rate at which land produces forage for a given inplprecipitation ‘Effectively
permanent’ means that natural processes will nbakelitate the land within a time-
scale relevant to humans, and that capital or labiouested in rehabilitation are not
justified. This definition excludes reversible vegjen changegdefined as
‘overutilization’ or ‘overgrazing’ in this thesigven if these lead to temporary declines
in secondary productivity. It includes effectivehgversible changes in both soils and

vegetation

Dryland rangelands, as defined in this thesischesacterized not just by low annual
precipitation, but often by precipitation pattethat are highly variable when compared
with more temperate landscapes (Rettaal. 2006; Sasaket al.2009a; Von Wehrden
et al.2010; Okayaset al.2011). Precipitation is variable in space, and lvathin

years and between years. Given that precipitatrents are well correlated with
vegetation production, forage resources are oftéh temporally and spatially
unpredictable for pastoral land-users (e.g. McN&ugh985; Stafford Smith and
McAllister 2008).

Climatic variability produces risk. Risk is definad per Janes (2010), &s€e
probability of adverse outcome and is a functiothefintensity of the hazard (the
exogenous event or shock) and level of vulnergbiht significant risk faced by
herders in rangelands with a variable climate expected and sometimes rapid
livestock feed gaps, where the forage resourcergecsuch that demand for the
utilisation of vegetation exceeds its supply. Fgagds can lead to overutilization and,

potentially, degradation.

Feed gaps can also affect herder livelihoods, mothediately as livestock production
declines, and in the longer term as the abilitthefrangeland to produce the forage
resource declines (see Figure 1-1, Chapter 1)nibiefis of livelihoods in the literature
have been unclear, inconsistent and narrow (Card®8V; Krantz 2001). The
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historical focus on livelihoods was reductionishébers and Conway 1992;
McGillivray 2007), almost exclusively emphasisimgome despite the widespread
desire by people fomtequate, secure and decent livelihoods wfpcbvide] for

physical and social wellbeingChambers 1987). A more inclusive definition for
livelihoods are the capabilities, assets and d@s/required such that stocks and flows
of food and cash are adequate enough to meetmesits (e.g. Advisory Panel on Food
Security, Agriculture, Forestry and Environment 798hambers and Conway 1992;
Carswell 1997; Ellis 1999).

Different forms of capital (human, physical, socfalancial and natural) contribute to
these livelihoods (e.g. Scoones 1998; Ellis 1980) the availability and accessibility
of these forms of capital to the individual are ortant. Factors mediating the
availability and accessibility of capital includestitutional and social factors at the
local level, or overriding policies, economic preses, and legislation at a higher level
(Krantz 2001). This thesis uses the term ‘liveliisan a multi-dimensional way that

recognises livelihoods beyond the accumulationrairicial assets.

Livelihoods are considered sustainable when thaycoge with and recover from
stresses (continuous, cumulative, predictable sirafising pressures) and shocks
(sudden and unpredictable pressures) (Chamber€amgay 1992). In arid rangelands,
livestock feed gaps caused by long or short-termatic events are significant stresses
and shocks that herders can pre-empt, or to whieh tespond. Herders employ
different strategies for this. Herd management (eegd diversification, livestock banks
or agistment), economic diversification (e.g. afrh income, inter-household
transfers/loans, or migration), or the buildingsotial capital (e.g. reciprocal altruism)
are some examples (e.g. see Cashdan 1985; Wiel@ffhl Corbett 1988; Ellis and
Swift 1988; Mearns 2004; Mworia and Kinyamario 20@&rg Naess and Bardsen
2010). The order in which these strategies afisedi, and how quickly they are
exhausted, depends upon both biophysical and socinemic factors. An example of a
biophysical factor is expected drought longevity;example of a socio-economic factor
Is initial household wealth. The susceptibilitynarder livelihoods to stochastic socio-

economic or climatic events is known as vulnergp{lianes 2010).

Institutions are oral or written laws, policiesar agreement that identify who has what
rights and responsibilities over a defined resoatcany one time (Alimaev and Behnke
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2008). There is no commonly accepted definitioniristitutions; the term draws upon a
variety of disciplines including economics, anthstggy and political science (Ostrom
2005). In this thesis, ‘institutions’ are definesithe rules or norms developed by the
shared perceptions of a group of people about prameEimproper behaviour, as per
Crawford and Ostrom (1995) and Ostrom (2005).

In the pastoral sector, institutions distributehogsources and risk (Murphy 2011).

New institutional economics professes that ingting create assurances around access
to resources, in turn reducing transaction costautyh information asymmetries and
creating an increasingly efficient system (see Myrp011). Herders may create
institutions to help manage the risk of feed gap#) external agents (such as
governments) also creating institutions for the sgurpose when risks are outside of

local control.

Institutions can be exclusive or inclusive, ap@yrdividuals or large groups, can be
nested or overlapping, or can change spatiallgmporally (Bromley 1991; Ostrom
1999; Banks 2001; Carlsson and Berkes 2005; Os2@@B). They can be contained
within an inclusive hierarchy, with one set embetidéthin a higher order set of
institutions (Gibsoret al.2000; Ostrom 2005). They can also exist within xariesive
hierarchy, with different sets of rights operatseparately to each other (Gibsetral.
2000; Ostrom 2005). A constitutive hierarchy oftitagsions can occur when different
sets of institutions combine to create a new seigitutions with new emergent
properties (Gibsoet al.2000; Ostrom 2005). By appearing naturalised, ttagyalso
support hegemony (Murphy 2011).

Institutional settings are the sum of instituti@merating in a particular location, at a
particular point in time. This thesis separatesitungonal settings into those that are
bureaucratic, and those that are socially embeddealterm ‘bureaucratic’ and
‘socially embedded’ as descriptors of institutishare similarities with the widely used
terms ‘formal’ and ‘informal,’ respectively e.g. Gavell (1997); Rudd (2000); Krantz
(2001); Cleaver (2005). In this thesis, these gnaups are defined using a modified

version of Cleaver’'s (2002) definition:

"Bureaucratic institutions are those formalised argements based on explicit
organisational structures, contracts and legal itighThey are introducednediated or
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initiated by governments or development ageneitls the aim of achieving
environmental or livelihood outcome3ocially embedded institutions are those based
on culture, social organisation and/daily practice

Although these two types of institution settings distinguished between, they interact
to inform each other at a variety of levels andesc@Murphy 2011). Neither is static in
time or space. Indeed, Cleaver’s (2002) definitsomodified here in recognition that
development agencies in the Gobi Desert have soragstemployed participatory
methods in the establishment of new institutiontei® these groups formalise or
consolidate pre-existing, socially embedded institis that coincide with their overall
aims rather than introduce new institutions. Thisdthe line between the two
institutional types. As Soyler (2012) notes, thisra ‘complex, dynamic and
contextual...relationship between formal and informeallms, which can be negative,

positive or double-edged’

The term ‘socially embedded’ should also not befused with ‘traditional’ or
‘customary’ institutions in a way that implies autl statism. Significant socio-political
shifts in the Gobi Desert (Section 2.5) indicaia tinese institutions have changed
markedly in recent time. For example, some of tlmeent socially embedded

institutions of the Mongolian Gobi Desert may bedghupon bureaucratic institutions
of thenegdelperiod. These may be in turn in turn based uperr@volutionary socially
embedded institutions that were bounded by ingitgtformalised by the Buddhist
monasteries. Types of institutional settings, dreways in which these different types
may affect rangeland condition and herder livelimare further presented in Chapters
5 and 6.

2.2 Complexity in the rangelands
In recent years, high rates of change and new engesfpocks have increased the level

of risk and vulnerability experienced by many hesda many rangelands. These
shocks and changes include high population growtneased interaction with global
markets, cost price squeeze or changing interactioth the State (Hogg 1992a;
Campbellet al.2001; Janes 2010). The extent and severity of mxitshocks have
changed. Pressures on the risk management stiatggighich herders can match
forage availability with demand by livestock thréugme and space have increased
(Anderson and Hill 1975; Passmore and Brown 199i1Aand Benke 1996; Sneath
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1998; Agrawal and Gibson 1999; Robingral.2003; Dickinson and Webber 2004;
Stokeset al.2006). At times, strategies for managing risk ahditogether (Blaikie
and Brookfield 1987).

Governments have responded to these changes kstimye rangeland science and
management. Rangeland science, as a western thsc¢iphs consistently sought to
better manage livestock utilization of the forageaurce so as to maximize livestock
productivity in the short-term whilst not comproimig the ability of the biophysical
environment to produce forage resources in the temg. However the discipline has
undergone significant change in recent years asé¢hieal models have been created,
and then modified. These models have changed wjtbwing understanding of the
biophysical context, but also as social, economda @ultural factors have been
recognised as an intrinsic part of rangeland syst&uome of these changes are now

outlined and discussed.

Rangeland science historically foregrounded livelstand the livestock manager, as
the main agents of biophysical change. Vogel andt5(2001) observed that under this
approach to rangeland science and developmentatise of problems like hunger and
land degradation was well known. ‘Production thintkilinked problems like hunger to
livestock production constraints (Chambers and Gon¥992). The attributed cause of
degradation under linear rangeland models and appes (discussed below and
hereafter referred to as the classic approach}hestocking rates exceeded carrying
capacity, particularly in rangelands that had elgpeed high human and livestock
population growth (a perception well described gl 1992; Abel 1997; Ho 2001,
Agrawal and Saberwal 2004). The manipulation ofdiecoutside the knowledge or
control of local pastoralists (Hogg 1992), via reifitation or extension services, were
viewed as the primary tools for addressing thesblpms. So too were carrot and stick

policy controls (Vogel and Smith 2001).

The classic approach to rangeland science relied lipear or static theoretical models
for understanding change; a model that Scoone®jI88ed had roots as far back as
Greek, medieval Christian and eighteenth centurgmalism. Whilst Clements (1916)
noted thatthe most stable association is never in completdibgum’, Clementsian
succession was widely interpreted as a linear pssjon to a stable vegetation
community in response to a disturbance such asngrakhe Clementsian conceptual
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framework was then transplanted from predictably laedscapes to those of the arid
rangelands. Grazing by livestock was understoskést a ‘downward’ pressure on this
natural progression, with an overgrazed state benggin which utilisation exceeded
the carrying capacity of the forage resource. Hmeaval of livestock was understood to
enable the vegetation community to return towahtsax. Rangeland monitoring
programmes were subsequently designed to asselevé¢hef departure of a vegetation
community from a hypothetical climax state (Dykbtas 1949).

The applicability of linear models to arid rangalarwas increasingly challenged
through the second half of the 20th century. Frelded data suggested that plant
abundance and composition varied discontinuouslyimaversibly in some landscapes,
and grazing could lead to soil conditions or a Yagien community not amenable to the
growth of palatable plant species, regardlesssnfisequent removal of grazing
pressure (Dyksterhuis 1949; Westaiyal. 1989; Holling 1973; Friedel 1991). The
establishment of some plant species was depengentsiochastic events like a run of
good rainfall years (Westolst al 1989).

New biophysical models were developed to accounthiese findings. Noy-Meir

(1975) proposed that there may be more than oeadsgtstate’ in the relationship
between livestock and vegetation, with relativegb$e vegetation complexes separated
by a turning point that could be reached by thegmee or absence of a certain level of
grazing pressure. Westobyal. (1989) proposed a new model characterised by af set
discrete states, and transitions between theme Stat transition models were based
upon relatively stable vegetation assemblagescthati move towards a series of
alternative assemblages based on the type of miaresgeor climatic or stochastic
event(s). The concept of permanent thresholds legtwegetation assemblages
provided an explanatory mechanism that distinguidietween such assemblages
(Friedel 1991).

Ellis and Swift (1988) used the growing understagmf herbivore-plant interactions in
a Kenyan rangeland system to explain the persistehlivestock production in a
landscape that was believed by colonial adminmstsab be unsustainably overstocked.
In doing so they departed from the classic rangksmmence concept of equilibrium
systems where precipitation was predictable, arestock-forage interactions were
tightly coupled. Ellis and Swift (1988) suggestbdttin rangelands with highly variable
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precipitation patterns, and where livestock numiaense not artificially supported
during stochastic shocks such as the unpredictatiléequent droughts, high levels of
livestock mortality allowed the vegetation commuirid recover episodically. This was
largely because the reproduction time of livest@rid therefore grazing pressures)
occurred more slowly than the reproductive timgeagetation (and therefore vegetation
production available for consumption). Since whetheangeland is equilibrium or non-
equilibrium has been linked to its relative abilibybe overgrazed and subsequently
permanently degraded, much effort by rangelandhisis has been put into field-based
assessments to distinguish between these two tfypasgelands e.g. Fernandez-
Gimenez and Allen-Diaz (1999); Retadral.(2006); Zemmrich (2007); Okayastial.
(2011), or to progress non-equilibrium theory (Best al.2003; Vetter 2005, Brisket

al. 2010; Von Wehdreet al.2012).

Both spatial and temporal scales are increasiregglggnised as important. This has
challenged the simplistic classification of langsesibased upon Clementsian
succession theory, or models of state and transiticquilibrium/non-equilibrium
processes. Conclusions about the state of degoadaita landscape were found to be
dependent upon the spatial scale at which rangelandition was assessed (Friedel
al. 1993; Friedel 1994; Reynolds and Stafford Smith20arren 2002). Grazing
pressures around waterpoints can be greater tkeas arrther out, but the relationship
between distance to water and effect on soil agegtation parameters can vary
between land types, land use history or what irtidrda being measured (Basghal.
1993; Friedekt al.1993; Sasaket al.2009b). Pringlest al. (2006) showed that
different methods of assessment led to oppositelagsions about the degradation state
of the same area of arid shrubland in Western AliatrPringleet al. (2006) concluded
that the under-recognised scaling differenceseanwo rangeland condition
assessments were the underlying reason for thesoygpmterpretation of rangeland

condition trend.

The importance of temporal scale in understandiramnge is also increasingly
recognised. Rangeland condition assessments tieat vpon ‘faster’ variables that can
rapidly change did not adequately differentiaterMeein anthropogenically caused
change in the vegetation, and short-term clima&sponses (Bastet al. 1993; Abel
1997; Stafford Smith and McAllister 2008). High girag pressures may contribute to
utilization that is sub-optimal because they redihegphotosynthetic ability of the
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vegetation community in the short-term. Despiterotikzation, permanent degradation
may or may not occur depending upon whether vagetatoductivity and composition
can return to a similarly productive state if thazing pressure is removed. Even
irreversibility was found to have its own tempaaliThe mineralisation of rocky
substrates into soil may restore vegetation pradticbver long time periods. Abel
(1997) found that soil life in a pastoral area mt®vana at recommended stocking
rates, and at a zero stocking rate, was over 68k, but that under current stocking
rates it had an estimated life of only 800 yealse Mypothesis that destocking would
lead to higher productivity was supported, buteabmated delay was over 500 years
(Abel 1997).

For a variety of reasons, policy makers tend towaethtively spatially and temporally
static solutions for addressing rangeland issuesieter mismatches of scale between
rangeland condition assessments, management aoy pEdponses can create perverse
outcomes. Erosion can be detected by remote sebstraften by the time it is large
enough to be detected, it can be too difficult emage (Prince 2002). The 500 year
delay described by Abel (1997) may have been irpjate for both the planning
horizon of policy makers, and the herders impabtegolicies requiring destocking.
Temporally fixed carrying capacities for livestoekcommon policy response designed
to protect against overgrazing, ignore naturalttlatons in the forage resource (Ho
2001). Adherence to these carrying capacities paate an opportunity cost for
livestock production in good forage years whenderenay be overabundant relative to
utilisation rates. It can also condone overgraamngoor forage years if carrying
capacities justify grazing pressures at levelsdrighan what forage availability can
service (Scoones 1989; Leeuw and Tothill 1990; 8set al. 1993; Ho 2001). The
implication is that both spatial and temporal ssaleed to be explicitly stated so that
methods, assumptions, conclusions and, ultimgpeljcy responses are not

extrapolated inappropriately through time and sfsi¢arren 2002).

Non-linear models for understanding rangeland chdraye also provided insights, but
not panaceas, for the management of arid rangel&lmtsequilibrium theory has
informed policy making by, for example, weakenihg tase for prescribed carrying
capacities that may have significant livelihood licgttions for herders (Hogg 1992).
Non-equilibrium theory has also given a level aéatfic credibility to the perspectives
of herders who deny that grazing mediated degralattcurs, or who seek to maximise
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livestock numbers. However, there is persisterdewe that non-equilibrium
rangelands can, and do, degrade (Pickug. 1998).

Like earlier linear models, the division of rangeda into two states, equilibrium or
non-equilibrium, may oversimplify both biophysi@ald socioeconomic factors
affecting rangelands. An annual coefficient of &tdn for precipitation or forage
production of 0.30 or 0.33 is frequently used tidguish between equilibrium and
non-equilibrium precipitation patterns in rangelsigllis and Galvin 1994; Ho 2001;
Okayastet al.2011). However a simplistic use of the coefficiehvariation of
precipitation for classifying variable landscapgsdres spatial scaling issues
(Zemmrich 2007). Rangelands that have non-equilibrprecipitation patterns may
include vegetation communities that are relatiegyilibrial due to other biophysical
factors such as soil type that may smooth the &ffeicshort-term precipitation patterns
(Ho 2001).

Rangelands categorised as having non-equilibritgnipitation patterns have also
sometimes been confused with non-equilibrium pastandscapes. Ellis and Swift
(1988) described ‘boom and bust’ cycles of livektoambers in response to
precipitation patterns. ‘Boom and bust’ cycles aoed in the absence of significant,
artificial support of the pastoral sector that damgd mortality rates during droughts.
The work of Ho (2001) also suggested that in sonterangelands, socio-political
factors can also dampen ‘boom’ (periods of higksiteck numbers) and ‘bust’ (periods
of low livestock numbers) responses. A dampeneazstock ‘bust’ response may not
allow enough time for vegetation to regeneraterdpa period of breaking rains when
soil moisture is adequate but before livestock nemmlbuild again. Linking high levels
of precipitation variability to the potential ol@andscape to degrade is therefore overly
simplistic; social, political and cultural factaran affect this potential.

The inclusion of social understandings of changédagradation has further
complicated attempts to understand the sustaibabflrangeland systems. Like Ellis
and Swift (1988), Abel and Blaikie (1989) found g8annon-equilibrium ‘boom and
bust’ livestock trends that were remarkably peesisin Botswana. This was despite
assumptions by colonial administrators that suathesywould facilitate degradation.
Increasing volumes of literature have provided gxasof disconnects between
degradation rhetoric and reality, and have usdgbegocial or biophysical theoretical
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models to explain these disconnects (see, for ebearBfaikie and Brookfield 1987;
Behnkeet al. 1993; Abel and Benke 1996; Fairhead and Leach 188@Gwal and
Saberwal 2004; Reynolds and Stafford Smith 2002).

One explanation for these disconnects is that degjan is at least partially a cultural
construct. As an example, shrub encroachment Hdsstgmificant currency as an
indicator of rangeland degradation, and has beporeed internationally from its
conceptual origin in the U.S. (Eldridg¢al.2011). Holling (1973) described shrub
encroachment as a negative response to grazing/éisagffectively irreversible, unable
to be pushed ‘upwards’ towards a climax communitewthe grazing pressure was
removed. However the meta-analysis of Eldridgal. (2011) found that shrub
encroachment can have positive, negative or neeftiedts on a wide range of

ecological processes, depending on the biophyswdkext.

The costs and benefits of these biophysical effgicshirub encroachment are also
culturally determined. Abel (1997) found that shsulh a Botswanan rangeland may
assist livestock survival, and therefore human feeclrity, during drought. Shrub
encroachment may also increase fuel options fatdrey or provide a form of

secondary income (Campbellal. 1997; Dahlberg 2000). The emphasis on livestock
productivity and economic efficiency are narrow mammic values, whereas herders may

place more value on broader issues, such as faoditye(Hogg 1992).

There is another explanation for disconnect betwhetoric and reality in rangeland
condition. Environmental degradation holds its guatitical, economic and cultural
currency. Arid rangelands are largely situateddgveloping’ countries with a high
diversity of both internal and external stakehaddd@ihese include local and
international development agencies, environmemsalc®nsultants, scientists,
government bureaucrats and herders, some of whuendwempeting interests. Land
degradation has become politicised internation®&kgynolds and Stafford-Smith 2002),
and can act as leverage for acquiring financial 8ine rising power of non-government
organisations operating in the environmental podiog management sector, and the
ability of these organisations to influence polieyAustralia’s democratically elected
governments, has been raised as a concern (Land@midon 2006). This issue may

be compounded in countries more reliant on exteaitalThe potential for the
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misrepresentation or distortion of the extent, sgvand causal mechanisms behind

rangeland change are therefore significant.

Shifting understandings of rangeland condition, #redprocesses by which it may
decline, have led to the acknowledgement that landecondition must be considered
in its specific spatial, temporal, environmentakiseconomic and cultural context
(Warren 2002; Turner 2011). The movement away fgemeralized, linear models
under the classic approach to rangeland sciencdarelopment has led to the purpose
and validity of rangeland monitoring, managemernmt policy-making being challenged
(Hogg 1992). The exclusive role of rangeland scs¢sitextension officers and policy-
makers in defining or promoting sustainability e rangelands has been challenged.
Indeed, some regulatory bodies are purported teloetant to take action on cases of

degradation in part because of uncertainty in thense (Pickupet al. 1998).

A grass-root, people-centred, political lens hasaasingly been used to address some
of this uncertainty (Blaikie and Brookfield 1987p¥§el and Smith 2001). A new
discipline of political ecology (and allied perspees of social or new ecology) evolved
in response to the neo-Malthusian assumptionseoé#hlier classic approach (see
Carswell 1997; Scoones 1999). In rangeland contéxitsier (2011) referred to this
new discipline as the “new pastoral developmeragigm”. Other factors have also
contributed to the growth of a more people-censigigkoach to rangeland science and
management. These include the increasing intarestalogical ways of thinking by
social scientists (see Scoones 1999; Giletal. 2000), and the general decline in

disciplinary reductionism through the 1970s and0E9&hambers and Conway 1992).

The unification of previously disparate disciplirtess resulted in new models for
understanding the relationship between the randeaksource and the ways in which
herders interact with it. These models have tenddidk rangeland ecology and
common property resource management (Turner 26t example, Dyson-Hudson
and Smith (1978) modelled the relationship betwaephysical attributes of the forage
resource, and the spatiality of herders. UndeDyson-Hudson and Smith (1978)
model, forage resources that have a distributiediptable in space and time have a
greater economic defendability than resourcesdtetelatively less predictable. That
IS, it is more efficient (requires less time/enepgy unit return) for resource users to

disperse to mutually exclusive grazing areas wheagke has a uniform distribution and
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is predictable as territoriality is less viabledyela certain threshold (Dyson-Hudson
and Smith 1978; Mearns 1993). When resources qreadittable, resource users will
clump around resource pockets. At times, thesauresgatches can exceed the level
that can be utilised (as predicted in arid rang#ddvy Ellis and Swift 1998), and is thus
best shared rather than defended (Dyson-HudsoSamiith 1978).

Political ecology provides an increased emphasithereffects that political economy
can have on natural resource management, incliliageas like the arid rangelands
(Blaikie and Brookfield 1987; Chambers and Conw@92;, Hogg 1992; Vayda and
Walters 1999; Agrawal and Saberwal 2004). Instddzbmg seen as irrational,
whimsical, politically passive or backwards (Li and2012), the agency of herders is
increasingly acknowledged. There is increased matiog that herders actively pursue
a variety of sophisticated strategies for maintagrtheir livelihoods (Hogg 1992;
Agrawal and Saberwal 2004) but that this agencybeafacilitated or constrained by
higher level, structural features of the biophylsarasocio-political landscape.

The discipline of political ecology also emphasigesimportance of understanding
how the scale of social, political and economiddeginfluences the assumed causes
and effects of land degradation (Scoones 1999;daiekal. 2000). Scaling issues also
have implications for the attribution of managenr&sponsibility (e.g. land-user,
government or socio-economic system) for degradditaikie and Brookfield 1987).
Rather than degradation being caused by the lechéiffects of herders grazing too
many animals, soil erosion could be caused by piolvelites, privileged by higher-
level political systems and market power, for exmn@onsequently, the discipline has
emphasised that an analysis of issues like lanchdaton requires sensitivity to the
interrelationships between structural featuregasfexample, political and biophysical
systems, and human agency, at different scale®(®sal999).

This approach has not been without critics. Palitecology pre-defines the
political/economic variable believed to contribtdedegradation, rather than robustly
testing it (Vayda and Walters 1999). Emphasisirgggblitical and social dimensions of
biophysical resource use without recognising theadyics of the resource also risks
misunderstanding the causes behind rangeland cheagexample, Hogg (1992)
suggested that it was ethnographic accounts stgetse cultural values of large herd
sizes that masked the ecological and economic agtein support of an individual
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herder increasing their herd size. Despite thesidiions, political ecology has
foregrounded the socio-cultural issues that cagcafioth the costs and benefits of
resource utilisation. It has provided a more sdptaged understanding of degradation

than that of the classic approach to rangelandhseie

The literature review so far has summarised regsmtsshocks affecting the arid
rangelands, with a focus on the general shifteéway arid rangelands are understood
by rangeland science. These shifts in understapdmgell as those in policy making
and management practises, have been asymmetngthepace and time. Despite the
growing recognition of scaling issues in rangelaoci@nce, the use of livestock carrying
capacities that ignore the high temporal variapiit the forage resource. Indicators of
rangeland condition that are temporally sensitike, vegetation biomass, are still
commonly used in many areas of arid rangelandscatmls are sometimes used
without first asking, what are we managing foraddéme areas, these issues have
combined with other social, economic and politiavers in complex ways. This has
created confusion over the state and nature oftand condition, the causes for that
condition, and potential policy mechanisms to agsitbese causes. The arid
rangelands of Inner Asia, the area including Moregahd non-coastal, northern and

western China, illustrate some of these issues.

2.3 Perceptions of land degradation in Inner Asia’s
rangelands
Cultural preconceptions have influenced the propa@seises of degradation in Inner

Asia for a long time. As early as 1938, Lattim{638) criticised the extension of
assumptions around the anthropogenic causes @éfntiegican dustbowl to Inner Asia.

These conflicted understandings of Inner Asia’gedands continue today.

The Chinese rangelands, relatively more reportederEnglish, peer-reviewed
literature than other Inner Asian countries, prevédgood example of government
reports and articles presenting a more simplistitupe of rangeland degradation than
the reality (Ho 2001). Poorly defined terminologyaa lack of appreciation for
temporal and spatial scaling issues found in gblaets of China (Ho 2001) were also
highlighted in Yanget al.(2005)’s comparison of three different Chinese ddsmation
assessments (Chinese Committee for Implementin@oiNention to Combat
Desertification 1997; Middleton and Thomas 1998y 2898). Zhu's (1998) estimate of
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the spatial extent of ‘physical, chemical and otr@cesses’ erosion was about one
eighth that of the Chinese Committee for ImplemmentUN Convention to Combat
Desertification (1997) and UNEP (Middleton and Ttaen1998) estimates. Zha and

Gao (1997) cited three different figures for theaaaffected by desertification in China;
1.1 million knf (Zhu and Cui 1981), 1.3 million KnfGuoet al.1989) and 2.2 million

km? (Zhou and Pu 1996). The lack of definitions ansLiasptions stipulated in the three
papers make it difficult to compare these figuoegp estimate their precision or
accuracy. For example, the Geipal.(1989) figure included the substantial area already
covered by deserts, and did not differentiate betwbe state of climatic ‘deserts’ and

the process of ‘areas undergoing desertificatidgha(and Gao 1997).

Not distinguishing between natural and anthropagehange has also been
problematic. The Chinese Committee for ImplementifggConvention to Combat
Desertification (1997) used vegetation coveragengorally variable indicator, to
assess the presence of wind erosion. The clainthbéet994 total biomass of the
grasslands was 30 — 50 per cent of that of the 4 8%Dto the conclusion that Inner
Mongolia’s grasslands were severely desertifiechflveorth and Williamson 1993; Ho
2000; Ho 2001; Sheelst al.2006; Williams 2006). However the choice of indarat
did not differentiate between short-term vegetatesponses and long-term
degradation. During the 1990s, hundreds of questioes were used to define
desertification as light, medium, severe or extigreevere (Wangt al 1998; Yanget
al. 2005). Apart from the weaknesses of solely assgsigradation through surveys
based on perceptions, the indicators of bare saia vegetation cover and total
biomass also relied upon ‘faster’ variables dritgrshort-term precipitation patterns

that may, or may not, mask permanent degradation.

Ho (2001) used a case study in Ningxia Hui AutonosBegion, China, to illustrate

the problems of ignoring temporal scaling, andvileaknesses of relying upon linear
rangeland models to understand condition. Over 80¥anchi County was classed as
desertified in the early 1980s, with overgrazingaias a primary mechanism for the
degradation. In 1995, a government report stateddésertification affected only about
three quarters of the county but it was unlikelgtttine extent of ‘permanent’
degradation could have so significantly declinedrduthat time period. Regardless, the
stocking rates in Yanchi County were below estimai@rying capacity. Government
reports did not acknowledge the discrepancy betwaederstocking and the large area
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of degradation. Other factors not cited by Ho (2080ich as poorly collected or

reported statistics, may also have led to inappagpronclusions.

The origins of desert expansion in northwest Chiasibeen linked to the Ming dynasty
(1368 to 1644), when human influence was belieedaetminimal (Ho 2001). High
levels of desertification were probably an accudascription of Yanchi County if the
assessed level of degradation used the historgsaline of the Ming dynasty. This
means that the ‘pristine’ baseline under a linaagelands model should have been a
desert rather than a pre-desert state. Regartiesssefulness of such an old baseline in
terms of guiding expectations about the abilitpsent day rangeland management to
produce good rangeland condition outcomes is tesiuou

Other socio-cultural factors may have contributechtidequate understanding of
rangeland condition and change in Inner Asia. Zdod Pu (1996) in Zha and Gao
(1997) noted translation errors of internationabmags of ‘desertification’ into
Chinese that overemphasised the material (sarfthrrtitan the degrading process.
Robinsoret al. (2003) compared Soviet and western methods ofiingathe Kazakh
rangelands. They highlighted the vagaries of uideding rangeland condition when
past and present assessments were underpinneldénsasumptions imported from
elsewhere, were methodologically inconsistent drrdit include field-based
assessment. In Mongolia during the early post-fistiE990s, degradation was blamed
on Soviet-influenced attempts to make herders rmedentary. This belief was later
considered by some in the development sector towestern bias against socialism
rather than one based upon rangeland science (aromsyinternational consultant in

Mongolia during the early 1990s, interviewed in 20fiersonal communication).

The factors believed to contribute to rangeland-aggtion in Inner Asia have also
varied depending upon whether the classic or paligcology approach to
understanding degradation has been taken. Rededioshing the classic approach has
attributed the cause of degradation to overgrazsged by too many livestock (Han

al. 2008) managed by ‘irrational’ or ‘backward’ herd€&Zsaoliet al.2005). Other
research with an approach more closely alignealitigal ecology has foregrounded
significant social and demographic change, sugtoaslation increases associated with
colonialism and expansionism (Neupert 1999; Wilka®®00; Chen and Tang 2005;
Janes 2010), or acknowledged that assessmentstofgdasystem efficiencies can be
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too narrow, missing key components that provideas@c economic benefits other than

immediate revenue in the form of cash (Banks 2003).

The growing acknowledgement that degradation h#sdsocial and biophysical
context has made it increasingly difficult for mglimakers to interpret and respond to
biophysical change. The design of policy must b Ipoescriptive enough to achieve
natural resource management aims, and flexiblegimtallow for social and
biophysical variation across space and time. Thgtutional settings of arid rangelands
illustrate some of the challenges associated vaighing policy in a way that balances
prescriptiveness and flexibility in such a diffitgbcial and biophysical context. The

thesis now turns to this discussion.

2.4 Institutional settings of the arid rangelands
Institutional settings can exert significant infhee over the way in which herders

manage the risk associated with a highly variatade resource (Alimaev and Behnke
2008). In arid rangelands, institutional settingsénevolved, or been designed and
applied, for a multitude of reasons. Social, ecoieaand political purposes (MacLeod
1990; Passmore and Brown 1992) are important,dtdsare cultural legacies, such as
the colonisation by people with institutions degidnn more temperate landscapes.
Consequently, institutional settings are diversepglex, overlapping in time and space,
and consist of a dynamic mix of bureaucratic ardadly embedded institutions. This
section firstly discusses attributes of the foreggource that are most relevant to the
evolution of institutions in arid rangelands. lethdescribes the main institutional

settings operating internationally.

Common pool resources act like public goods in ithatdifficult to prevent their
utilisation by others. However they are subtracdiile private goods in that utilisation
by an individual will lessen the potential for igdtion by another individual (Ostrom
1990). The common pool, forage resource is notusket to a defined group or
individual at any point in time in open accessaditons. Access is neither controlled by
local, socially embedded institutions that are qeadi by herders, nor by the State.
Externalities can be created by this absence tfutiens governing access to the

forage resource.
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The ‘tragedy of the commons’ concept (Hardin 1988)lved from open access
situations, or where such a situation was assumbd present by external agents. The
‘tragedy’ was believed to arise when an individsaise of the resource provided them
with benefit, but subtracted from the benefit &f tesource to others when there was a
lack of institutions governing resource use. Famegle, an individual herder gains for
each additional animal that they bring to an opmaess resource, but other herders
suffer through having less resource to use therasela such a scenario, there is no
incentive for any one individual to cap their lit@sk number, so the total livestock
number increases, ultimately degrading the forageurce such that the collective cost
of resource utilisation is greater than the coilecbenefit. Overgrazing and declining
rangeland condition across the world have beeibatéd to less exclusive settings and
the ‘tragedy of the commons’ mechanism (e.g. Al-Ribyv1999).

Exclusivity over the forage resource is one inseatrby which the ‘tragedy of the
commons’ mechanism can be resolved. Institutioatilrgys that are exclusive are
believed to evolve when it becomes economic forcthsts of externalities to be
internalised (Anderson and Hill 1975). Dyson-Hudsond Smith (1978) hypothesised
that forage availability and variability were impamt biophysical attributes affecting
the viability of institutions of exclusivity (Figer2-1):
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Figure 2-1 Territoriality as a product of forage resource attributes. A = availability, V = variability, | = low, h = high. Forage availability = forageproduction per head of
livestock per unit area. Forage variability = the lkelihood that a unit of forage will be present atany one point in time or space. Figure modified from Dyson-Hudson and
Smith (1978).
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In Figure 2-1, AV, and AV} represent low economic defendability. That isdees
gain little return from investing in the capturedasefense of the forage resource.
Access to the resource is less exclusive. In cmmditof AV}, Dyson and Hudson
(1978) propose that resources will be secured girancreased mobility over a large
area, and that resource user boundaries will bé& aead dynamic. Reciprocal altruism
may arise for insurance purposes. There is highauoa defendability in AV,
situations. Resources are abundant but their dow#Nas limited. Territories will be
defined for groups and will be stable through tiliecess to the resource is more
exclusive. Resource users will invest energy iredeing their resource. The economic
defendability of AV, is fairly low, and there will be large home rangat some

overlap between resource users.

The evolution of institutions governing accesshi® forage resource is believed to
reduce the risk of an individual herder being exgoo® livestock feed gaps. They do
this by effectively sharing the risk inherent imgtically variable landscapes amongst
a group of herders at key times (Mearns 1993; Khanlaky 2002; Alimaev and
Behnke 2008). Prior to Soviet influence, the cland member encampments of the
Kazakhs, and most people of the Inner and CenserAsteppe, had recognised
territory between which they migrated in summer amter (Alimaev and Behnke
2008). Bedouin herders allowed access to foragethmsr groups when it was locally
sufficient but poorer in other areas (Perevolots887; Ostronet al. 1999; McAllister

et al.2006).

The regulations of access to the forage resourdeelders provided here demonstrate
socially embedded institutions. However Statesdawlopment organisations have
made a considerable effort to develop pastoralisredent years. That is, improve
economic returns to herders whilst maintainingnmprioving the natural capital of the
forage resource. Proposed policy interventions ludie® been to alter institutional
settings in cases where there is an assumed lanktdtitions that effectively govern
access to the forage resource. This has includaeaing an institutional setting from
that which is non-exclusive or exclusive to a graiehat which is exclusive to an
individual household or business entity. The ralerhas been that the value of
exclusive rights, and the ability to transfer thagéts, captures investments in good
land management. In these rangelands, governraentker external agents have

formalised grazing use rights at the level of tidividual herder household. Rights are
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transferrable, recognised by the State and aretafédy secure, regardless of whether

they are leasehold or freehold.

Amongst other aims, such a policy change has attrtp encourage reductions in
stocking rates (Ellis and Swift 1988; Abel and Riai1989). Under the linear rangeland
model of changes in vegetation assemblages over this reduction in stocking rates
would theoretically remove the ‘downward’ pressanethe vegetation community,
subsequently allowing it to progress back to ariliggum state (Ellis and Swift 1988).
Herders would leave the forage resource ‘in resevithout fear that others would
utilise it. Restricting the number of herders watttess to an area of forage was
therefore believed to improve rangeland conditieith the higher value of rangeland in

good condition adequately compensating the herterivad destocked.

The efficacy of this policy position appears to éaaried according to, amongst other
factors, the variability patterns of the forageorgge. Semi-humid Zimbabwe and the
Kenyan highlands, where rainfall is reliable, hasgortedly been privatised
successfully from a rangeland condition perspedtagchamps 1998). The
privatisation of other parts of arid and semi-gifdca has not been so successful
(Fafchamps 1998). Hogg (1992) considers that tipécgtion of the exclusivity concept
in general has failed in its ability to improvehat rangeland condition or herder
livelihoods. State-mediated attempts to developgpaksm using the exclusive
institutional settings as a policy instrument haeen criticised as ignoring herder
livelihood strategies; mobility has been removead aisk management strategy without

replacing it with a compensatory mechanism (Agraavel Saberwal 2004).

There is growing recognition that the ‘tragedylsf tommons’ is often misdiagnosed,
and that the ability of the State to manage natesdurces at the local level is
extremely limited e.g. (Swallow and Bromley 199grawal and Gibson; 1999).
Combined with the growth of political ecology (seslier), the role of more socially
embedded institutions and collective action in relttesource management has been
re-examined (e.g. Ostrom 1990). Community basedagement, joint management,
co-management and collaborative management ara fest of the different
manifestations of a return to common property ressmanagement (Campbetlal.
2001).
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International development agencies, in particliake sought to recreate or strengthen
socially embedded institutions for natural resounaagement (Hogg 1992a; Brosius
et al.1998). Governments have also been supportive tongadegrees. At times, the
support for these institutions has involved a caraggement agreement between the
State and resource users that recognises theyaifiliocal resource users, like herders,
to manage the local resource effectively. At otiraes, local land-users have
attempted to re-establish weakened socially emlzkoidéitutions with the facilitation
and support of an external agent such as a noragmeat organisation. In some
countries, these institutional settings are forgnedcognised by the State, with Swallow
and Bromley (1995) noting that they governing thiegelands of African countries
including Ethiopia (Helland 1982), Tanzania (La®®1; Carswell 1997) and Morocco
(Gilleset al.1992).

Despite the renewed emphasis on socially embecahdtitLitions and collective action,
their purported benefits are being scrutinised wargety of fronts. Theoretical
assumptions may be flawed. Local ecological knoggechin be misunderstood or
mistranslated by those from the dominant knowlezigtire (e.g. western science),
particularly when local resource users deliberanggtd the power of the dominant
culture’s environmental rhetoric for their own pasgs (Davis and Ruddle 2010).
Defining a local ‘group’ or ‘community’ can be difult, with definitions of the term
often missing entirely in the documentation of #nasing this concepts to progress
natural resource management aims (Clifford 1988)dH1992a; Cleaver 2000). The
belief that natural resources were historically aged sustainably and by a
homogenous group of local actors may be similaalya (Li 1996). This is particularly
the case if new institutions are crafted from pxiesteng ones that are no longer relevant
to the new socio-economic context, and consequemdly no longer be the best
institutions for the task of natural resource mamagnt (Cleaver 2000).

Field complexities often strongly contrast with #gectations arising from theory.
Some suggest that common property theory is owgiiynistic, an artefact of a
particular ideology or an overstatement of suc¢esgg 1992a; Campbetit al.2001).
Assumptions that community control automaticalgnslates into environmental
benefits has been labelled gs€en romanticismhor naive (Vayda and Walters 1999;
Davis and Ruddle 2010). Local groups may seek tammae income, becoming
involved in natural resource projects only for emmic gain (Vayda and Walters 1999).
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Local groups may deliberately attempt to become-aperative community for the
purposes of accessing donor resources (Cleave)) 2800 may prioritise monetary
income over sustainability (Conklin and Graham 1995

The resilience of common property or locally basestitutions to shocks and stresses
may also have been overstated. Collective actiespite being purported to increase
wealth (see, for example, Rudd 2000), can failrevent degradation in the face of
other social, political and economic pressures (Hb@92a; Agrawal and Gibson 1999;
Campbell 2001; Sneath 2003). It can contributeéguality or marginalisation of the
most poor (Cleaver 2005; Upton 2009). Boesen (2@f#)d that top-down approaches
for reducing corruption were more effective thattdam-up, collective action. Small,
property sizes can contribute to unsustainably bighking rates and grazing-facilitated
degradation, regardless of the type of instituti@xalusivity governing access to the
forage resource e.g. Young (1985); MacLeod (19R@ssmore and Brown (1992);
Williams (2006).

The involvement of an external agent in the martufacof community-based
interventions in the pastoral sector has also lbe&nised. Hogg (1992a) suggested that
agencies operating in pastoral Africa that empleast®mmunity-based development
had ridden on a crest of a public and academic reactgainst older, top-down,
development approachegut that the record of NGO projects is rarely examined’
Campbellet al. (2001) suggested thdalse optimisrharound the use of common
property institutions to achieve natural resouremagement goals may be due to the
dominance of developed countries in the developmiscburse, with the subject matter

being predominantly about developing countries.

2.5 Institutional settings in the Gobi Desert
Sections 2.2 and 2.4 highlight that theoreticalgeaa can be risky to both rangeland

condition and herder livelihoods. Newly introduascevolved institutional settings will
have different effects on rangeland condition aastgral livelihoods in different
biophysical, political, economic and cultural cotte(Cleaver 2000; Ostrom 2007).
Accurately predicting the efficacy of new policydaprogramme interventions requires
an understanding of the specific context in whielwvmnstitutions are being introduced
(Hogg 1992a). The following section documents tiséohnical context of pastoral
institutions in the Gobi Desert.
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The Great Yassa legal code of the 13th centuredrdggoups of herders to certain
pastures in the Gobi Desert (Ykhanbai 2004). Fioenil6th to 20th century, an
aristocratic elite controlled significant areasoth livestock and people under a
monastic feudal system that became increasinglyioek (Rosenberg 1981; Soucek
2000; Sneath 2003; Gaubatz and Stevens 2006).r&dsbaiseholds moved between
different pastures within a banner, a large tetiatainit managed by noble or religious
officials (Sneath 2003). Whilst herders were ntiva¢d to leave these areas, areas were
relatively large and often straddled different egital zones (e.g. the desert steppe
zone of the Gobi Desert, and the mountain steppe abthe Khangai mountains)
(Mearns 1993). Mearns (1993) cites Shirendyb (1@86tating that whilst some feudal
lords had attempted tget up their own accord marks establishing the ypastnot only
of [administrative subdivisiongjut also of individual households... these conditions

were never found in the gobi regians

Large numbers of livestock owned by the elite wesmded by subjects who received
subsistence compensation for their labour in the fof animal produce (Sneath 2003).
Many members of the elite were in debt to Chinesechmants, and large numbers of
livestock were exported out of the country each yeaervice the debts (Sneath 2003).
Officials also organized other activities that bigtted the pastoral economy, such as
cultivation of wheat (Sneath 2003).

It is believed that the monasteries/noble lord$dratl climatic risk to some extent by
providing relief to poorer herders, including thaedkected by drought atzud(a
multifaceted term implying a winter/spring peri@dmetimes preceded by a drier than
usual summer, that has an impact on pastoral ptiodubat is more negative than
usual). Poor herders, perhaps impoverished bytbekanortalities, worked for
wealthier herders (Humphrey 1978). Market forcémsnadd for the transfer of resources
during this time, with the evolution of a market Winter/spring camps (Fernandez-
Gimenez 1999). Such mechanisms may have helpedrisarthnage the effects that
stochastic events, such@mud, had on the pastoral system.

At a more local scale, recognized groups of herbladsrecognized grazing rights in
time and space. Herding and migration patterns weverned by unwritten laws and
customs (Fernandez-Gimenez 2002). Family groupddaaitempt to match grazing
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pressure with forage availability through movingriselves and their livestock
frequently, with seasons and altitude. In additewgioeconomic factors like household
labour availability and wealth/debt dictated looat{Gaubatz and Stevens 2006).
Herders in the Gobi Desert moved greater distati@@selsewhere in Inner Asia to

compensate for the greater spatio-temporal vanatidorage (Readingt al.2006).

What is now the Inner Mongolia Autonomous RegioiCbafna (Inner Mongolia) was
annexed from today’s country of Mongolia in 1644thg Manchu dynasty that ruled
China. Mongolia became a dependency in 1691 (So2@e®). Large herds of livestock
were traded from northwest Mongolia, across souathed central Mongolian Gobi
Desert areas and into Hohhot, the capital of pted@&yInner Mongolia (Gaubatz and
Stevens 2006). Regulations required that localdrerkleep their livestock a significant
distance from the trade route to allow for foragedtock route animals, but the on-
ground reality may have been that these regulatiere not strictly enforced (Gaubatz
and Stevens 2006). Trading companies controlleglareas of pasture. Significant
areas of grasslands in Inner Mongolia were incngggiconverted to agriculture as a
result of Han Chinese agricultural colonizationthssome sedentary Mongols also

privately owning small pockets of land (Lattimor@38; Gaubatz and Stevens 2006).

When the Manchu dynasty collapsed in 1911, Mongmiaght to be free of Chinese
influence and debt to merchants (Sneath 2003)tdwliprotection from Russia was
sought to assist with this (Soucek 2000). From 19&shgolia became a protectorate of
the Soviets and began to model itself institutitynah the Soviet system (Soucek
2000). Inner Mongolia stayed under Chinese confriois essentially cleaved the Gobi
Desert politically, initiating increasingly divengeinstitutional settings between the two

otherwise geographically and culturally similarase

Rosenberg (1981) described an institutional vacuu®®20s Mongolia as the old
feudal system broke down with the socialist reviolut‘there was a need for
alternative community institutions to replace thtsat had disappeared or were in
declire’ p25. Negdel co-operative herding groups, encouraged by théeSietween
1930 and 1933, filled this vacuum. Whilst soméhef early attempts at collectivization
were futile, from the 1950s until the start of #890s, individual herders largely
managed livestock on behalf of a collective thas wecognized by the State (Sneath
2003; Johnsoet al. 2006). Pastoral households were paid a regulameg provided
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with veterinarian assistance, free healthcare dndaion (Potanski 1993). In addition,
herder families were able to personally own a aertamber of livestock. In Gobi
Desertaimagg, this number stood at seventy five head of laads(Soucek 2000).

The new territorial-administrative structure of tBecialist period produced significant
differences in forage and its availability to hesdand their livestock (Mearns 1993).
Mobility became more regulated and bureaucratid (@nce less flexible) during this
period, and the distance of territorial moves bydbees and their livestock reduced
(Potkanski 1993). The new structure meant thaethers approximately omeegdelper
soum- an area smaller than the pre-revolutionary bemftneath 2003). Mearns (1993)
estimated that the 330 districts since the 193@spemed to the 100 or so pre-
revolutionary banners reduced the territorial @esilable to herders to one third of the
previous area. Whilst herders informally crossdtial boundaries to a greater extent
than was officially acknowledged, the ability ofrtlers to manage subsequent feed gaps
through mobility was still reduced (Mearns 1993).

The State buffered some of the risk produced bselvhanges. Strategies that the State
supported to improve and temporally ‘smooth’ livest feed gaps and production
included specialization of livestock withimegdes, the building of shelters that were
provided with fodder each winter, the sinking ofllw@nd the provision of freely
available trucks for moving stock (Potkanski 1998hnsoret al.2006). The practice of
otor (long distance movements) was maintained, fatitdoy the trucks of theegdel
(Sneath 2003). These factors meant that that #ite,3hrough theegdes, carried

much of the production risk (Mearns 1993). It alseant that livestock numbers in
areas like the Gobi Desert may have stabilizee\adl$ that at times were close to, or

exceeded, the carrying capacity (Mearns 1993).

In the 1930s there was an estimated rangelandicgregpacity of 60 million Sheep
Forage Units (SFU) in Mongolia (but see Sectionf@r2 critique of the carrying
capacity concept). Whilst estimates of livestocknbers can only ever be approximate,
Sneath (2003) cites the total number of livestocthe country in 1918 as 10 million,
increasing to over 25 million livestock by 1940e8hy (1995) gives a figure of 56
million SFU by 1940. Despite the increased inptitsadlectivization, livestock

numbers did not continue to increase. In 1965 there only 24 million animals in
Mongolia (Soucek 2000; Readimeg al. 2006). The decline since 1940 may have been
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due to a number of reasons. The coordinated erppdstoral products may have been
important at removing surplus livestock from théioraal herd (Sneath 2003). The
removal of incentives for herders to increase nus)isich as by the State provision of
pensions and insurance or low commodity prices, atsy have meant that herders may
have had little incentive to increase their herp@ sis a way of buffering the risk

associated with climatic variability (Mearesal.1992).

In Inner Mongolia between 1947 and 1953, land rafbegan in earnest (Ho 2000).
Rangelands were collectivized. Disparities betwdiéfierent laws and local variations
in their interpretation meant that collectivizatias not evenly implemented through
space and time (Ho 2000). Regardless, and in cgirtrdMongolia, these reforms
paralleled a long period of increasing livestocknters. Sneath (2003) cited an
increase in Inner Mongolian livestock numbers frbfmmillion head in 1957 to 32
million in 1980. Ho (2000; 2001) cited an increasévestock numbers in Chinese
pastoral areas from about 29 million in 1949 ta8ion by the 1990s. Whilst the
more recent livestock figures are far greater thamolder figures, Sneath (2003) noted
that high livestock numbers may not have been sty atypical. Historical data
from the 1930s placed the total SFU of Inner Moragat 67 million SFU — only
marginally lower than the 72 million SFU of the lgek990s (Sneath 2003). An
estimated 6.5 million hectares of the most prodectangelands areas were
simultaneously claimed for farming, however, redgdheir total area and increasing

grazing pressures per unit area (Ho 2000).

In the early 1980s, and as part of the introductibthe Household Responsibility
System to pastoral areas, the Inner Mongolian conesiwere dismantled. Collective
livestock were allocated to individual herder hdusdds and the Rangeland Law’s
Household Responsibility System was introduced ZBI@0; 2001). The System was
copied from farmland areas with the aim of prevemteveryone eating from the same
pot, considered to cause low production efficiencydhd Huntsinger 2011). This
System was designed for use across all China’stands, but different rangeland
areas were contracted out at different times frioen1t980s onwards. The System
attempted to address the perceived ‘tragedy ofdhemons’ of collectivized
pastoralism (Hardin 1968; Li and Duo 1995). In saarggelands, the rights and

responsibilities of good rangeland management dedaio herders through the
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provision of pastoral use rights (Ho 2000). Theeggoment or collectives still retained
ownership of this land (Ho 2000).

With the collapse of Mongolian socialism in thelgdi990s, Mongolia also privatised
livestock. Full privatization occurred in stages1P991 negdelanimals were leased to
families with the leasing company charging for finevision of fodder, veterinary drugs
and transport (Potkanski 1993). In exchange, fasilvere required to fulfil livestock
production targets (Potkanski 1993). New formsamperatives also evolved, although

these dissolved fairly quickly.

Unlike the Gobi Desert in Inner Mongolia, Mongatia not introduce grazing use
rights. The Mongolian Law on Land 1994 (revised 20fefined the rangelands as
common-use public property, with its privatisatimanned (Fernandez-Gimenez and
Batbuyan 2004; Tumur-Ochir 2002; Johnsbral. 2006). Although some of the Law’s
terminology was ambiguous in parts, leasing of i@ind spring campsites and their
immediate pasturelands was permitted, with thearesipility of allocation and
regulation largely devolved to the governors ofghwller administrativbagsand

souns.

In Mongolia, Gross Domestic Product (GDP) droppgdiicantly from 1989 levels
during the early 1990s due to economic reformsthaademoval of Soviet era subsidies.
Mearns (2004) puts this decline at about 33% of GQlith Luvsanjamts (2005) putting
it at 20%. National savings declined and there \ggh levels of inflation (Asian
Development Bank 1995; Mearns 2004). Poverty, betido be almost non-exist prior
to economic reforms, expanded to include about 868e population by 1995, and

wealth inequality (as measured by herd sizes),ialseased (Mearns 2004).

Mongolia began receiving aid from a number of west®untries, firstly as an
emergency measure and then for infrastructure dpuent. Luvsanjamts (2005)
estimated that 17 — 32% of Mongolia’s GDP has ctora foreign aid since the early
1990s. This has reportedly made Mongolia the fifitbst aid dependent country in the
world (Luvsanjamts 2005) despite it being only reahié1st in the world in terms of
lowest GDP per capita (International Monetary F@Ad1). With this relatively high
level of aid dependency since the 1990s, non-Sawetnational development
organizations have become an increasingly imposiakieholder in Mongolia’s
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domestic affairs. Murphy (2011) suggested that sthiie influence of development

‘experts’ should not be exaggerated, they haveenited the shape of rural reforms.

The economic uncertainty of the early 1990s in Mibiagcontributed to a mass exodus
of people from urban areas (Mearns 2004). Thesplpegere absorbed into extended

family groups in rural areas, doubling the numldenexder families between 1992 and
2000 (Johnsoet al.2006). Even though the country’s total herd sizeaased during

the 1990s, there was a decline in herd size pehfa®s livestock resources were split.

Combined with other economic changes during thigtithe pastoral focus shifted from
yield and export towards subsistence and food gga@g a household survival strategy
(Sneath 2003; Mearns 2004). Sneath (2003) estintlhée®% of the national herd was
exported to China each year during the feudalreegtlelperiods. By 1992, the total
exported had declined to one-fifth of the 1985 fegas livestock were retained for
personal consumption. The Asian Development BaBR%) also cited high inflation

and depressed meat consumption by the domestici@skeasons for reduced off-take
of livestock, and the response of herders to hagihmere prices as being the primary
reason for increased livestock numbers. The nesdgport more households with
urban-rural migration also probably contributed.r®loural households, a shift to
subsistence and the retreat of the State fromdk®ml sector led to smaller household
herd sizes than those of thegdelcollectives and pre-revolutionary elites. Theres\aa

decline in the economies of scale providedibgdes$, such as herds of one livestock

type.

Socioeconomic changes made herds, and herders,somreptible to extreme climatic
events (Johnsoet al.2006), and contributed to a decline in agricultawad labour
productivity (Mearns 2004). The State Emergencydeéodrund supplied 200,000T of
fodder to herders during 1990/91, a figure thapdeal to 18,000T by 1994/95 (Asian
Development Bank 1995). Declines in the transpblivestock and waterpoint
maintenance occurred simultaneously. Droughtsdands of the late 20th and early
21st century killed a significant number of livegtan the Mongolian Gobi Desert,
particularly in Dundgobaimag This exacerbated rural poverty and contributedital-
urban migration as herders became destitute, oethttvurban areas to reduce market
transaction costs and to access better termsad# (Mearns 2004). The ways in which
thedzudof 2009/2010 has affected pastoral patterns ofem@nt in the Mongolian
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Gobi Desert is not yet clear, although it is likéhat herder destitution will contribute to
increased rural-urban migration over the next fearg as it did during the lagtud
(Murphy 2011).

In Inner Mongolia, many herders also lost theie$itock and began working as hired
hands aftedzuds in the early 1980s (Sneath 2003; Li and Huntsi@@41). In parts of
Inner Mongolia, these livestock deaths occurreghidesocal government attempts to
dig wells, facilitate bank loans, provide veterinaare and improve livestock breeding
programmes. Li and Huntsinger (2011) attributedé¢hesestock deaths to higher levels
of exclusivity under the Household Responsibiligsteém. This was because higher
exclusivity reduced cooperative relationships thailitated labour sharing, and
increased transaction costs of rent-paying andp@m when herders wished to move
livestock to others’ properties whilst avoiding éess during poor forage periods. As no
comparison was made with mortality rates in Inn@nigblian rangelands prior to
higher levels of exclusivity, it is difficult to kaw whether government support
programmes in Inner Mongolia off-set the risks agsed with reduced levels of

livestock mobility.

Back in Mongolia, socioeconomic changes associattdthe transition to a market
economy were associated with reduced customarysouer access to forage (Mearns
1993; Mearns 2004; Mearns 2005). Rapid change esfiiine opportunity cost of
maximizing individual gain by grazing available pas to which a herder may or may
not have rights, and made it difficult for expegerto inform decision making and the
evolution of norms (Mearns 1993). The resultingeiys believed to increasingly
resemble an open access institutional setting,rbegerticularly evident around water
points, roads, settlements and seasonal campsibedimg to overgrazing (Fernandez-
Gimenez 2002; Mearns 2004; Johnsoml.2006). Disruption to previous patterns of
movement, as well as the increase in herders nggdistoral resources, is also believed
to have caused an increase in disputes over atesger and grazing lands in some
areas (Fernandez-Gimenez and Batbuyan 2004; M2864y.

Whilst such changes were attributed to the econamdcpolitical changes of the early
1990s, Mearns (1993) suggested that some of thegeban the pastoral system
preceding this time may also have also contribtaguroblems like overgrazing.
Mearns (1993) suggested that camps in the latesl®8€e closer to roads and tracks
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than they had been in the mid to late 1970s. Coctstn of the winter/spring shelters of
the 1930s and 1940s significantly reduced livestooktality, but also encouraged more
sedentary herding practices. The increase in dpmaherds increased grazing
pressures on the plants most preferred by thecpatilivestock type. These changes,
and the bearing of production risk by the Statexrdgased overutilization of pastures and
reduced herders’ technical knowledge of pastureag@ment (Mearns 1993). Mearns
(1993) stated that conflict over water, pastures@her natural resources increased
under collectivization. It is unclear whether theelihes in customary institutions or
land/livestock ratios were the primary reasondlierasserted increase in herder-to-
herder conflict and overgrazing during thegdelperiod (Mearns 1993). However the
decline in institutions governing access to thaderresource increasingly resembled
the ‘institutional vacuum’ of the 1920s (Rosenb&®81). Like the 1920s period, this

vacuum was similarly perceived by government t@a Ipeoblem that needed resolution.

During the early 1990s, Mongolia reassessed itgutisnal settings in light of overall
market-driven reforms. Key donors were openly suipyp® of complete land
privatisation e.g. GISL Ltd and Biotechnology Coltesnts Limited (1997). The Asian
Development Bank (1995) stated thatrmarket-driven agriculture, the ownership of
land or land use rights arpsic] essential to provide farmers with the incentivemtike
investments and optimal use of productive asseth sentiments were extremely
unpopular amongst the Mongolian public. The devslept of the 1995 Law on Land
(Tumur-Ochir 2002), that granted use rights to wifspring shelters, was still causing
controversy in 1999 (Sneath 2003). Donor orgarmasathave significant influence in
the Mongolian rangeland and environment sector@@2010). According to Sneath
(2003), Prime Minister J. Narantsatsralt felt coltgueto defend his government against
accusations of being unduly influenced by dononleuirements, stating to the Daily
Newspaper thafThe ADB loan and the development, approval andeamphtation of

the law[on Land]are two separate things

To resolve the perceived ‘tragedy of the commoassbaiated with institutional decline,
policies and programmes have taken one of twordifiteapproaches. The first of these
is supporting institutional exclusivity at the Iéwd the individual household. In 2007,
the Government of Mongolia and the Millennium Ciealje Corporation signed an
agreement to administer property rights to peraarkangeland herders to “[improve]
range and livestock managemiegiillennium Challenge Corporation 2007). The
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Millennium Challenge Account provided a large sunmoney to the programme with
the aim of assisting peri-urban herders to intgrisiéir herding enterprise. The
signatories believed that this would increase taity and quantity of milk and meat
sold to Ulaanbaatar, the capital of Mongolia, ammaila improve rangeland condition.
Plans or aspirations to privatize or intensify peatland-use in peri-urban areas of the
Gobi Desert have also been floated for the sams.dangelands around Omnogobi
aimags Dalanzadgad and the minisgumcentres of Khanbogd and Tsogtseggi are
proposed as being suitable locations for more sxainstitutional settings (Omnogobi
aimagofficial, personal communication, 2010; GTZ staémber, personal

communication, 2011).

Whilst the initial intention of the Millennium CHahge Corporation was to establish
exclusive grazing use rights to individual housdlpthe current project design has
been modified to link use rights to herder groupss change has been due to the
practical difficulties of implementing a more exsive institutional setting. However
the purposes and assumptions behind project desigain the same; more exclusive
institutions governing access to the forage resowilt improve rangeland condition

and livelihoods.

The second approach that policies and programmaesthken to improve rangeland
condition and herder livelihoods is the supporinstitutional exclusivity at the group
level. Pasture User Groups (PUGSs) have become @ taajl by which the internal
regulation of forage use by self-organising herdieis been encouraged (The
International Development Research Centre 200arhaya and Nyamdorj 2003;
Schmidt 2006; Hesst al.2010; Usuktet al.2010). PUGs are increasingly the
institutional model of choice for the economicalignificant and arguably influential
development sector (Upton 2010). There have been2800 PUGs and herder groups
established by more than 12 different non-goverrnrogganisation programmes (Mau
and Chantsalkham (2006) in Fernandez-Gimexnei. (2008)), and they vary widely in
terms of the participatory process involved in tlestablishment and their functionality
(see Section 5.2.2 for a more detailed discusdiétigss). The PUGs model has also
expanded into the policy arena. The draft Pastndelaw, debated by Parliament for
some years as noted above, currently proposegsateca series of spatially bounded,

PUG-like institutions across the entire country ifgeh Nations Development
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Programme, 2008). Continuing dialogue aroundtun#binal settings is also apparent in

Inner Mongolia.

2.6 Institutions, rangeland condition and livelihoo ds
Over 20 years ago, Mearasal.(1992) noted thathe relationship between research

and policy-making in Mongolia is an extremely weak’. Incongruity between the
findings of empirically based research and policgation may be, or may have been,
true. However there are other ways of creating kadge-based policy. Evidence from
this research suggests that Mongolian Gobi Desgdens have a very good
understanding of the relationships between ingitgt rangeland condition and
livelihoods. Herders have significant political pemin Mongolia (Murphy 2011). They
may therefore be an effective channel for the ayeaif knowledge-based policy,
acting as a buffer between a lack of empirical ent® and policy making. Despite this
potentially important function, the lack of empalanalysis of the ability of a change
in institutional settings to affect rangeland cdiwehi and herder livelihoods in Mongolia
is striking. This is of concern given the significaiscussion, and lobbying, around
bureaucratic institutional settings within the poll and development sectors (Section
2.5).

2.6.1 Degradation in the Mongolian Gobi Desertran  gelands
under the current Law on Land

It is widely assumed by a range of stakeholderslieypmakers, development agencies,
academics and the media — that the rangelands nfMia are degraded (see, for
example, Batjargal 1997; Johnseinal. 2006; Mau and Dash 2007; United Nations
Development Programme 2007; Enkh-Amgalan 2008;VWWhdd Bank 2009; Hesst
al. 2010; Mongolian Society for Rangeland ManagemeaD2Qsukhet al.2010;
Sneath 2003). An increase in the number of livéstparticularly goats, is commonly
cited as a major contributor to landscape degradgt/nited Nations Development
Programme 2007; Bayanmonkh 2007; Index Based logkdnhsurance Project
Implementation Unit 2009; Sheehy and Damiran 20UBitten 2009; Hesst al. 2010;
Sternberg 2010). A change in precipitation pattgoasticularly the decline of rainfall
and subsequent decline in forage productivitynstlaer commonly cited cause
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(Bayanmonkh 2009; Index Based Livestock InsuramogeBt Implementation Unit
2009; Nakamura 2009).

Despite these widely held perceptions, the statidomgolia’s rangelands is neither as
well documented nor agreed upon as is often assuvi@uolia does not have a
nationally recognised rangeland monitoring systalthough one is currently in
development (Mongolian Society for Rangeland Managy#, personal communication,
2010). Various rangeland condition assessments Ueea different scales, indicators
and sampling regimes. Survey techniques and melihgids are rarely described when
statements are made about degradation. This miakegassible to assess their
reliability — a problem noted in rangelands elsesgt{&lellden 1991). Mechanistic

causes of assumed degradation have also been pagpttyred.

These factors may have contributed to conflictiagcpptions of Mongolia’s rangeland
condition. Batsuuri (2009) stated that 90% of thentry was affected by desertification
and land degradation, 70% of which was medium werse but Awaadorj and Badrakh
(2007) quoted Chognii (2001) as stating that 0f1%3f Mongolia’s rangeland area
was degraded. Mau and Dash (2007) put this figug®%b, whilst Bayankhishig (2009)
stated that 77.2% was degraded to some extenttl5{i€98) quoted Sheehy (1995) as
stating that only 9% of the country was degraddw: T0% figure that is the most
commonly cited (e.g. Sukhtulga 2009, Dorligsurei@Qhas also been contested (The
World Bank 2003).

Assumptions of degradation have been uniformlyiagpcross all Mongolian
rangelands. However the peer-reviewed, Englishuagg literature counteracts some
of the degradation assumptions when applied tditvegolian Gobi Desert. The
Mongolian desert and desert steppe vegetation zmeegpying about 40% of the
country’s landmass (Sodnomdarjaa and Johnson 20@Binay respond differently to
grazing than areas further north. Precipitatioméseasingly foregrounded as the
overriding factor affecting vegetation dynamicghie Mongolian desert steppe
(Lavrenko and Karamysheva 1993; Wesche and Re@s; Ronnenbergt al. 2008;
Wescheet al.2010; Sasaket al.2009a). Echoing international trends (see Sectid) 2
research in the Gobi Desert assessing the effegptaaing pressures on vegetation
dynamics over a number of seasons recognisesuhant grazing pressures have less
effect on rangeland condition than was previousBuaned (Wesche and Retzer 2005;
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Wescheet al.2010; Chenget al.2011). There is evidence from other similar laages
that areas grazed for a long time have far gréewets of resilience to grazing
(Cingolaniet al.2005), that Mongolian steppe areas are resiliehigb grazing
pressures and that grazing is needed to maintactiénality in the desired vegetation

community (Lavrenko and Karamysheva 1993).

Conclusions about effectively irreversible degramatannot be easily made from
short-term vegetation assessments (Abel 1997 Bsdessments in the Gobi Desert
have often been of short duration, usually onlyaximum of three years in length. This
is a common and potentially significant weaknessrofironmental research in dryland
rangelands (Allert al.2008). Studies on vegetation changes at varyirtgrities
around waterpoints in the Gobi Desert have attethjmtenitigate this weakness
(Fernandez-Gimenez and Allen-Diaz 2001; Sastaki.2005; Sasaket al.2009b).
Vegetation-based studies in the Mongolian Gobi Bgsevide useful insights into
grazing effects. However the use of soil-basedcatdrs that may be better able to
differentiate between biophysical change that issed by human activities and that
which is natural variability and what is reversiblghin planning horizons and what it
is not. The use of such indicators has been ladkimtate.

The uncertainty in the international literature afowhat constitutes degradation in arid
rangelands (Section 2.2) suggests that the assumspif degradation in the Mongolian
Gobi Desert need careful examination. This is paldirly true given the push for
interventions that share similarities with instibuial interventions that have been
known to contribute to declines in rangeland caadiaind herder livelihoods

elsewhere.

2.6.2 Degradation in the Mongolian Gobi Desert rang  elands
under PUGs

The common response to assumptions of weakenetlimsts has been an attempt to
either directly rebuild them, or facilitate a coxtterhere they will rebuild ‘naturally’
(Murphy 2011). The explicit assumption has beeh sh@ngthened institutions will
result in environmental and livelihood benefitg(évlongolian National Livestock
Program 2010), although see Murphy (2011) for er@htive argument that links the
push for collective action with a neo-liberal ageanBegardless of the underlying

reasons, supporting collective action by a defigeedip of herders, often operating
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within a defined area, has become been an impgutahbf policy and programme
design. However there has been little assessmémmvoPPUG creation may affect
indicators of rangeland condition in the Gobi Désehis is despite international
evidence that formal collectives, such as thoga®f1980s Inner Mongolia (Sneath
2003), or collective informal institutions suchthese in the forests of Zimbabwe
(Campbellet al.2001), have been unable to prevent degradatidmeifieice of other

social, political and economic pressures.

There has been some assessment of the effect ofcRiaon on pastoral livelihoods in
the Mongolian Gobi Desert. Hessal. (2010) described member-perceived benefits
from PUGs that included empowerment of women anttbeommunication between
herders. Upton (2009) supported the claims of adgraent organisations that PUG
membership brought benefits to herders. Howevemoek also suggested that PUG
creation may have contributed to feelings of exolusmongst non-members who
could not participate in the group due to theiatigk poverty and lack of labour for
activities. Upton (2009) concluded that the deviolubf power to the PUG may have
exacerbated inequity, threatening the overall iihna@d goals of development

organisations.

Bias towards collection of social data not directiated to natural resource
management, despite the natural resource aimsvefagement projects, has been noted
elsewhere (Hogg 1992a). The social benefits attila to PUG institutions are not
necessarily correlated with rangeland conditiorsdbiae biophysical data are rarely
collected, a weakness noted in rangeland developpnejects internationally (Hogg
1992a). Herder accounts of perceived environmdriaéfits are more commonly used
to understand the biophysical effects of PUGs thiaphysical assessments. Leisker
al. (2012) are a rare exception. They found that telpm@ensed NDVI, an indicator of
vegetation production, was higher in PUG areas tltamPUG areas in Omnogobi
aimag Leisheret al (2012) linked this difference to the presencthefPUG. However
they did not stipulate which institutions attribolto the PUG could have contributed
to this difference, such as declining grazing press within the PUG due to group
members exerting pressure on each other to degtockssessment of PUGSs’ ability to
contribute to sustainable rangeland use in a watyghantifies an ecological
mechanism by which this may occur would have stiemged their assertion that PUGS

improve rangeland condition.
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For PUG institutions to be successful at improwiaiggeland condition in the long-
term, they must maintain functionality during pelsovhen the pastoral system is
exposed to external shocks. The pamtidtime period is an opportune period in which
to assess the efficacy of PUG institutions. Thetheen little assessment of the ability

PUG of institutions to be maintained through theseods.

As described earlier in this literature review, regquilibrium theory suggests that
highly variable landscapes like that of the Gobs&€ may be more resilient to ‘boom
and bust’ changes in grazing pressures than lapdsagith more predictable
precipitation patterns. However the present raargktondition of the Mongolian Gobi
Desert rangelands is uncertain. Mechanisms asstoramhtribute to degradation, such
as increased grazing pressures, have not beed tésdescale relevant to management.
Neither the ability of PUG institutions to be maimed through variable climatic
conditions, nor the ability of institutions to ingwe rangeland condition, has been
robustly assessed. Local and international devetopmmrganisations have put
considerable effort into developing PUGSs, and taon-wide draft Pastureland Law
may ultimately borrow from PUG design. Given thé&seors, a more critical
examination of the ability of PUGs to improve ralagel condition and herder

livelihoods is required.

2.6.3 Biophysical and socioeconomic factors influen cing
adherence to institutional settings
Pastoralism is affected by a variety of socialjtmall, economic and environmental

variables and shocks and stresses that occurfatesht spatial and temporal scales (see
Section 2.2). Institutions are only one of a langenber of attributes affecting

behaviour in a particular situation (Boesen 206iéxders constantly engage with this
larger pastoral context. The likelihood that exédisaderived interventions will fail
increases if these interventions are scaled in watsdo not consider shocks and
stresses (Hogg 1992a). The lowest level of insbitytoperational institutions over day
to day activities (Ostrom 2005), may amplify thekrof feed gaps in situations with a

highly dynamic resource by being too prescriptioe example.

For pastoral institutions to be sustainable, thegtprovide tangible benefit to herders

(Hogg 1992a). Shocks, stresses and exogenousdaetiompermanently or temporarily
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supersede or modify institutional settings by clagghe relative strength of the
‘reward’ or ‘punishment’ that herders are exposed/hen breaking a institutional rule
or norm (Boesen 2007). Understanding interacti@ia/&en these factors and the
institutions governing herding can help providelarptory mechanisms for why some

institutions are more appropriate than others.

Livestock mobility is an adaptation to risk (Hog@9P). A significant form of risk faced
by Gobi Desert herders is climatic variability. dascribed earlier, Mongolia’s Gobi
Desert has a variable pattern of precipitation kizest been described as non-equilibrium
(Fernandez-Gimenez and Allen-Diaz 1999; Begzsu@&4 2Zemmrich 2007; Okayasu
et al.2011). Given thatizuds add a layer of unpredictability to the forageotase, the
risk management options available to herders kedylto be most constrained during
dzudsituations. Climatic variability may interact withher factors to amplify risk. For
example, the Mongolian Gobi Desert, like many otréd rangelands (Stafford Smith
2008), is poorly connected via transport linksaime urban centres. Access to markets
is more difficult duringdzuds. This may constrain timely responses by herawgrs f

dealing with climatic variability, such as mobility

Institutional settings can directly modify the riskanagement tools available to herders
by placing spatial and temporal constraints upaess to forage (Agrawal and
Saberwal 2004; Fernandez-Gimenez and Le Febre 3i0keset al.2006). However,
non-institutional options may adequately compengatthe feed gaps produced by
altered institutional settings. The discussiomgtitutional settings in Mongolia rarely
examines non-institutional options for resolvingdegaps, such as the use availability
and affordability of commercial fodder. To undenstdahe costs and benefits to herders
of bureaucratic institutional settings that aredo@ed in highly variable landscapes,
interactions between the following therefore neetd appreciated, i) the spatial and
temporal nature of climatic variability, ii) the tigns available to herders for managing

this variability, and iii) how institutions may eract with these options.

Forage modelling can assist with exploring theigpahd temporal nature of climatic
variability. However the quantity of palatable fgeaproduction does not directly equate
to the total resource pool that herders have adaikm them because it ignores the
broader social context in which herders operaten@elez-Gimenez and Le Febre
2006; Vogel and O'Brien 2006). There may also bgsdzetween the scale at which
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modelling occurs and the most appropriate scalbédoder risk management strategies,

for example.

Herder accounts can reveal access issues thatafecdr constrain utilisation of the
resource, an important factor affecting livelihog@sambers and Conway 1992).The
accounts of herders can also help verify whetheotitputs of forage modelling
translate into on-ground biophysical conditions;isien-making or risk. Herder
accounts can distinguish where along a continuam fgood’ to ‘bad’ any one year or
season may be placed from a livelihoods perspeatatieer than making simplistic
assumptions based on modelled forage quantity aldyson-Hudson and Smith’s
(1978) model asserts that forage availability aadability has important implications
for institutions. Understanding the forage resoparel the factors affecting herder
access to it, can therefore help predict periodghith herders may ‘rule-break’

institutions.

An analysis of institutional settings must alsosider herder livelihoods (Fernandez-
Gimenez 2006). Reducing the vulnerability of heldezlihoods to shocks and stresses
is needed for the secure and adequate liveliho&bin Desert herders (Chambers
1987). Pastoral economic viability is difficult ieasure, in part because of the
difficulties in accounting for the vulnerability dierder livelihoods to numerous shocks
and stresses. Viability is also a product of weaftpirations, other non-pastoral income
opportunities, the relative number of dependents iousehold (Mearret al. 1992)

and labour requirements etc (Chambers 1987). lildhaccount for the non-economic
or indirect economic value of the pastoral entsgrsuch as the role of pastoralism in
cultural identity, the use of livestock for transipananure for fire etc (Bennisaat al.
1997; Ayalewet al.2002).

Mongolian pastoralism is primarily subsistent (latl Statistical Office of Mongolia
2009). Consequently, herd size is the key indicatmulnerability to climatic

variability in Mongolia (Janes 2010). However thensition to a market economy
means that Mongolian herder households must noagmngith a cash economy. Sales
of commodities, such as cashmere, are necesspayttor livestock transport,

imported fodder and school fees. Volatility in coouity prices through space and time
creates price risk (Barrett and Luseno 2004). Tfiekscan counteract, or amplify, the
risks caused by a variable climate.
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Access to markets by herders can be constrainedteynal factors such as road access,
money for fuel or whether herders believe priceshagh enough to make accessing the
market viable (Banks 2003; Barrett and Luseno 28@gel and O’Brien 2006). Market
participation can also be constrained by factaiexiral to the household economy, such
as the trade-offs between domestic subsistencesveesus off-take for cash. Edstrom
(1993) found that both internal and external faxtoad a significant effect on the risk
management options available to Mongolian herders.timely off-take of livestock is
an important risk management strategy in rangelarttsboth high levels of climatic
variability and exclusive tenure systems. In Momgdhis strategy was found to be
particularly constrained by low prices and the nieederders to minimise levels of off-
take to enlarge their herds, minimise productiskgiand enhance food security
(Edstrom 1993). Understanding herder decision ngagiven the constraints placed
upon them by a broader social and economic cortaxtherefore assist with an
analysis of institutional efficacy.

2.7 Summary
Degradation is increasingly recognised as being@uégnt upon biophysical, social and

cultural context. The use of a reduced suite ophysical indicators for understanding
rangeland change is therefore risky. As an examplgetation in arid rangelands is
increasingly understood to have non-linear andesdapendent responses to grazing
pressures. Such responses have challenged thg abire-existing rangeland models
to differentiate between manageable and unmanagehbhge. In turn, these
complexities make it difficult for stakeholdersunderstand the causes of rangeland
change, and to design broad-scale policy responseder to address it where it is
considered to be socially undesirable.

There are conflicting perceptions of land conditiothe arid rangelands of Inner Asia.
Mongolia’s Gobi Desert is often assumed to be digtaln response, international
development organisations and local policy maké&engropose institutional responses
to perceived degradation that include exclusivitgrahe forage resource. The high
levels of climatic variability inherent in arid rgelands create risk for herders, and the
feasibility of accessing alternative options formaging climatic risk other than

mobility is largely unrecognised by policy and pragme makers. The condition of the
Mongolian Gobi Desert rangelands is uncertain,taece are international precedents
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suggesting that more exclusive institutional sg#im arid rangelands can exacerbate
degradation. Assumptions of degradation in the Mdtiag Gobi Desert, and of the
ability of institutions to respond to degradatitrerefore need careful examination.
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3 Methods

3.1 Introduction
A number of conclusions can be drawn from the issassed in the introduction

(Chapter 1) and literature review (Chapter 2). Ohthese is that a multitude of social,
political, cultural and biophysical factors caneaff rangeland condition, some of which
are shown in Figure 1-1. This conclusion has ingrdrimplications for research
methodologies. Aspects of livelihood resourcessirategies cannot be meaningfully
analysed as separate elements; the institutionabpses and organizational structures
that link these various elements together mustladsexamined (Scoones 1998).
Similarly, institutions cannot be analysed withaatlerstanding the resources to which
they govern access. The strategies that resouece esiploy to access these resources
must also be understood.

In line with the observations made by Scoones (1,38& research examines i)
attributes of the forage resource, ii) the insiitu$ governing access to this resource, iii)
non-institutional strategies for accessing resaivezighin the pastoral sector, iv) the
biophysical condition of the rangeland resourceeurifferent institutional settings,
and v) livelihood interactions with institutionadtings, options and challenges. In
doing so, the following key research questionseagdored:
1) What is the state of rangeland condition in the i@#sert, given different
institutional settings?
i) What biophysical and socioeconomic factors mayrdauie to the state of
rangeland condition described in the first reseauatstion? and
1)) How might institutional settings interact with theoader biophysical and
socioeconomic context to affect rangeland condiéiod herder livelihoods,

at present and in the future?

This chapter outlines the inter/multidisciplinargtinodological framework by which
these research questions are investigated. It b&giproviding a broad overview of the
biophysical and socio-economic context of studgssitt then describes why and how
study sites were selected for research. Next, arvew of the sampling regime and
specific methods employed in this research is plei This section also includes the
rationale for the generation of primary social énphysical datasets, and for the

selection of secondary datasets.
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3.2 Site description
The Gobi Desert occupies the basin of Central Asaouthern regions include the

northern central parts of the People’s Republi€loiha (China) and southern aimags
(States) in the Republic of Mongolia (Mongolia).eTlocation of study sites referred to

in this research is shown in Figure 3-1.
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The Gobi Desert sits atop a relatively high platdeat is broadly undulating and has
occasional rocky rises. The mountain range of tbbi Gurvan Saikhan Strictly
Protected Area in Omnogoaimag Mongolia, reaches a height of about 2800 m above
sea level. Drainage is primarily internal. There faw areas of permanent surface
water, apart from occasional springs provided bitingesnow from mountain ranges.
Where present, springs are occasionally used fatlswoale irrigated agriculture.

Figure 3-2 shows a typical desert steppe landsicatee Mongolian part of the Gobi

Desert.

Figure 3-2 A typical desert steppe landscape in Kimbbogd soum, Omnogobiaimag, Mongolian Gobi
Desert. June 2010Allium polyrrhizum Turcz. et Rgl and Allium mongolicum Regel are the main
plant species seen in this figure. The figure showilse transect line used in rangeland condition
surveys.

The northern part of the Mongolian Gobi Desertasett steppe, with more southern
areas referred to as true desert or hyper-desavtéhko and Karamysheva 1993). Soils
in desert steppe areas of the Gobi Desert arelyakgstanozems and calcisols. They
tend to have an accumulated calcium carbonate tay@yme depth that often manifests
as calcrete lag. Kastanozem calcic skeletic sagdlkenup about 80% of Omnogobi
aimag’sland area (soil data sourced from FAO shapefitesiged by the Institute of
Geoecology, Ulaanbaatar, 2007). In order of dongeanalcisols skeletic, kastanozem
haplic skeletic, kastanozem calcic skeletic, flolgshaplic and calcisols haplic make up

the remaining 20%.
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Annual precipitation in the Gobi Desert is low aratiable. Precipitation varies over
space and time, and is often described as nontaquimh (Fernandez-Gimenez and
Allen-Diaz 2001; Wesche and Retzer 2005; Westlad. 2010; Marin 2010).
Precipitation mostly falls between May and Septemalserain. Around 80% of the total
annual precipitation between 1990 and 2010 in Busgaum Omnogobiaimag
Mongolia, fell within this time period (Institutd &eteorology and Hydrology,
Ulaanbaatar, 2010). For the remainder of this ya@@gipitation normally falls as snow.

Temperatures show significant, predictable intrateah variability

Two meteorological stations in the Mongolian Goleisbrt study area in Omnogobi
aimagrecorded an average annual precipitation ovela$te20 years of 72 mm and 132
mm, with annual co-efficient of variations of 0.d4dd 0.26, respectively (Institute of
Meteorology and Hydrology, Ulaanbaatar, 2010). idhdé long-term precipitation data
was not able to be sourced for the southern paheoGobi Desert within Inner
Mongolia (see Section 3.4.5), but Linhe Districtat/Rear Banner’s nearest main city,
is cited by Wikipedia (2011) as having had an ager@nnual precipitation of 145.7 mm
between 1971 and 2000. The Haliut meteorologiedicst in Inner Mongolia (latitude
41.57, longitude 108.52), had a mean annual ptatipn of 207.3 mm between 1951
and 1980 according to Web-GIS China (2011). Theageemaximum temperature at
the Haliut station during this same period wasdcée 14.93°C, and the average
minimum temperature during this period was 2.03A0k{pedia 2011). Baotou
Prefecture, to the east of Urat Rear Banner, haal’arage annual precipitation of 297.6
mm between 1971 and 2000, with an average annuaime temperature of 14.12°C

and an average annual minimum temperature of 0.84/Kipedia 2011).

Dzudsoccasionallyoccur in both Mongolia (Sternberg 2010) and Innenigblia

(Brown et al.2008; Li and Huntsinger 2011), and add a furtheellef unpredictability
to the pastoral environmerzudsare a multifaceted term implying winter conditions
that have an unusually negative impact on paspoaaluction (e.g. higher than average
levels of livestock mortality, and are sometimesgeded by a dry summer that limits
pastoral production). Livestock management carctffee impact otizudson livestock
production (Li and Huntsinger 2011). The Gobi Des&perienced a significadizud
during 2009/2010 that resulted in substantial livels losses for many herders in both
Mongolia (Sternberg 2010) and Inner Mongolia (Lddtuntsinger 2011). The majority

of Mongolian herders interviewed for this thes&ssiified the 2010 summer as fair to
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good due to good pasture growth, with the precediinger season assessed as poor due

to extremely cold temperatures.

The term ‘gobi’ comes from a Mongolian term refegito a particular type of rocky
desert. Mongolian herders interviewed for this iheentified two types of landscape
bounded by the Mongolian desert steppe area, ndgwylike’ and ‘steppe-like’
(Table 3-1).
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Table 3-1 Examples of features distinguishing thento types of desert steppe landscapes identified herders and local officials in Mongolian desert stgpe areas.

Gobi-like Steppe-like
Annual mean precipitation 72 mm 94 mn?
(1990-2009)
Annual precipitation coefficient of 0.5% 0.30¢
variation (1990-2009)
Altitude ~1200 m ~1800 m
Major soil differences Greater proportion of cabt$s Greater proportion of kastenozems
Vegetation Greater proportion of shrubs sucReaumaria soongooricRall., Greater proportion of perennial forbs and grassek asAllium
Salsola passerinBge. andAnabasis brevifoliaC.A. Mey polyrrhizumTurcz. et Rgl. Artemisia frigidawilld. and Stipaspp

A A gobi-like meteorological station recorded anrage annual precipitation of 72 mm between 193D2009 (Institute of Meteorology and Hydrology, biédbaatar, 20105, A
steppe-like meteorological stations recorded anamesannual precipitation between 1990 and 20094mm (Institute of Meteorology and Hydrology, biépaatar, 2010y,An
average annual precipitation coefficient of vadatduring the forage growing period between 19902010 (Institute of Meteorology and Hydrology, bMdaatar, 2010).

59



Chapter 3: Methods

In Inner Mongolia, the Darhan Muminggan United Ban(Damao) grassland, north
east of Baotao, is akin to the steppe-like landsedentified by herders in Mongolia
(Table 3-1). Urat Rear Banner, north west of Bapgwades from desert steppe into true
desert. The true desert of Urat Rear Banner idairna the gobi-like landscape
identified by Mongolian herders.

In 2009, the official population densities of Omonbgand Dundgobaimagsin
Mongolia were 0.3 and 0.6 people kmespectively (National Statistical Office of
Mongolia 2010) but it is unclear how the populatdensity fluctuated with space and
time as herders moved in and ouaohagsto exploit the forage resource. Omnogobi
and Dundgobaimagshad populations that were approximately 66 and 7@,
respectively (National Statistical Office of MongoR010). Of the total number of
households in 2009, 41% and 54% described thenssab/berding households,
respectively (National Statistical Office of Mon@oR010). These figures may be
explained by the relatively higher levels of vegietaproductivity in Dundgobaimag
that can support relatively higher numbers of hexger unit area than in Omnogobi

aimag

In summer (June — August) and autumn (Septembervember), most Mongolian
Gobi Desert herders move their livestock to moaapctive valley areas and mountain

pediments (Figure 3-3).

Figure 3-3 A mobile summerger in Manlai soum, Omnogobiaimag, Mongolia. October 2010Ger
normally take less than an hour or two to pack updr transportation. Russian jeeps and a small
trailer are commonly used for transportation. Someherders had multiple ger, with a smaller one
with less furniture being used in warmer months tanake relocation easier. Photo: Margaret
Friedel.
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In winter, Mongolian Gobi Desert herders seek ghnéibm the wind in rocky gorges
and midslopes. Winter/spring shelters, or campsegdly consist of a pen with walls
made of rocks or livestock dung, with some woodgpsrts. These livestock shelters
often have a low ceiling in one section of the srelnd a floor of compacted dung that
both insulates livestock during winter, and prositheickettes of fuel to herders (Figure
3-4). Herders live in a separate, transportgele

Figure 3-4 A permanent winter/spring camp in Omnogbi aimag, Mongolia that is only accessed
seasonally. Camps are relatively open, and functiato contain livestock and provide some
protection from the wind. August 2010. The herder busehold was absent at the time of the photo.

In winter/spring, aeris usually situated nearby to a livestock shelteliving quarters
for herders. A small, permanent, lockable shedisis sometimes located nearby, and a
well for livestock and domestic use located withifew kilometres of the permanent
winter/spring camp. A low range of hills, like trettown in Figure 3-4, gives some

protection from the wind.

The first of the two Inner Mongolian areas usethmstudy is Urat Rear Banner, which
is in Bayannuur Prefecture. The banner’s areadsite®4,925km In 2004, Urat Rear
Banner had a population of about 60,000 peoplejmgak population density of about 2
people km. About 94% of people in Bayannuur Prefecture vetheic Han Chinese,
with about 5% being ethnic Mongolian. As this figuncludes densely settled irrigated
agricultural areas and cities that are often doteshédy Han Chinese, the ethnic
Mongolian population in the more pastoral Urat Réanner is probably a much higher
proportion than this. The majority of herders livadricked livestock compounds that
were fully enclosed and attached to permanent titolg quarters (Figure 3-5). Only
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small enclosures for key forage resources, AikBnatherum splendei{$rin.) Nevski.,

were fenced.

Figure 3-5 Permanent house and pen in Urat Rear Baer, Inner Mongolia, that is used all year.
July 2009. The herder’s property was unfenced withivestock, primarily goats like the newborn in
this photo, able to access pasture on demand duririge day.Salsola passerina Bge. dominated the
pasture when this photo was taken. Goats were sigid foraging onAchnatherum splendens (Trin.)
Nevski.

The second Inner Mongolian study site is Damaockvisg in Baotou Prefecture. The
population of the prefecture in 2004 was about QQ@ people (Wikipedia 2011). The
area of the banner is 17,410kgiving a population density of about 6 people’km
About 94% of the population is Han Chinese, witbw@t8% being ethnic Mongolian.
Eighty seven percent of the herders interviewe2Dih0 were ethnic Mongolian (Table
3-5) but it is likely that the relatively small grortion of ethnic Mongolians in the
Prefecture as a whole is a product of the largebausof Han Chinese in Baotou City,

mining and irrigated agricultural areas, rathenthéaiased sampled of herders.

In the Damao study area, most herders had beettl@dsato compounds surrounding
major towns by 2010 (Figure 3-5). Resettlement avesssult of regional grazing bans
put in place three years earlier to reduce theugaqy and severity of dust-storms
affecting urban centres such as Beijing. Herdesisanterviews that they still had
grazing use rights, and were compensated on ag@ebasis for not being able to graze
livestock (see Chapter 5). They also had rights exell areas of irrigated land that
they use to feed penned livestock. Those herdeoshatl not been resettled had
exclusive rights over an area of land, and a fixechestead that usually included a
brick penned area (Figure 3-6).
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A local official interviewed as part of this reselaistated that the population around
Damao was founded in 1950, but the meaning ofténim is unclear given that the area
had long been utilised by primarily ethnic Mongalizerders. Regardless, the
population was high at that time. It then decredsfdre increasing again. About 20
years ago, there were about 1,200,000 livestottkarDamao area. Before the grazing
ban (see Chapter 5), this had increased to 1,6004300f July 2010, the same local
official estimated that there were an estimated @0 livestock in the region. It is
unclear whether this figure included penned daiys; which are common in the

resettlement villages.
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Figure 3-6 Resettlement village on the edge of Dam city, Inner Mongolia. July 2010. Each
occupancy included a small living quarters and a pdially covered pen for dairy cows, within a
brick compound. Electricity was provided, with a stared ablution block.

Figure 3-7 Homestead, Chagaan Hada grazing area rtbrof Damao, Inner Mongolia, July 2010.
The goats were penned at the time the photo was taik, but were generally allowed to graze freely
during the day. The surrounding area was unfenced.

64



Chapter 3: Methods

3.3

Site selection

This section outlines why the study areas werectsdefor research. Rationales for

study site selection are presented and discusskffeaent spatial scales, with a focus

first on Mongolia, then Inner Mongolia. The ratitaéor selection of sites at the more

local scale can be found in Section 3.4 of thigptéa

3.3.1 Gobi Desert
The Gobi Desert was selected as a research ardeeftollowing reasons:

There were contiguous Gobi Desert areas in bothddkenand Inner Mongolia
with different institutional settings, allowing amparative study to be
attempted,;

Precipitation is highly variable. Consequently, affct that institutional
settings placing spatial and temporal constraintpasture access have on the
social-ecological systems (such as ‘rule-breakasgociated with disrespecting
administrative boundaries) may be more apparentithtandscapes with more
predictable precipitation patterns (see below fooanter-argument to this
assumption); and

| had a greater level of professional experienda atid landscapes than steppe,
mountain or forest landscapes, was somewhat farmilth the landscape and
people of the Mongolian Gobi Desert, and had presiipmet some of the local

officials.

Because this thesis aimed to assess rangelandioondne limitation with using the

Gobi Desert as a study area was that land degoadaitilitated by overgrazing may be

less likely there than in rangelands where preaijpih was more predictable and

grazing/precipitation relationships were more tiglkbupled (see Chapter 2). The

affects of institutional or management intervergiom rangeland condition may

therefore take longer to become apparent, if aHallvever the demonstration of these

effects would also provide useful information byalknging the efficacy of institutions

or management interventions.

3.3.2 Mongolia
Omnogobi and Dundgolaimagswere selected for the following reasons:
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* There was English language, peer reviewed liteedtom within thesaimags
that could supplement my understanding. From Omibicgjanag this included
Bedunah and Schmidt (2004), Sasstkal. (2005), Wesche and Retzer (2005),
Schmidt (2006), Ronnenbeeg al. (2008), Sternbergt al.(2009), Weschet
al. (2010), Sternberg (2010). From Dundgabmag these included Sasadi al.
(2009a and b), Okayas al. (2010) and Sasakit al. (2011).

» Cost and accessibility. Omnogobi and Dundgobi wieeeGobi Deseraimags
closest to the Mongolian capital, Ulaanbaatar, \mack serviced by a reasonable

unsealed road.

There were two potential limitations to the chadé@imags particularly Omnogobi
aimag Firstly, Omnogobaimaghad higher levels of tourism and mining than other
Gobi Deseraiimags The impact of these on local economies may h#feetad the
pastoral system by making some areas unsuitabt@ocessible for grazing. In
addition, herders may have moved themselves amdithestock to areas in which they
could supplement their income (see Chapter 7). ifi@ans that the Omnogadimag

dataset presented in this thesis may not be reti¢vanheraimags

Secondly, the pastoral system of Omnogutnaghad also been disproportionately
researched and ‘developed’ when compared to othbr Beseraimags This was
largely due to the presence of the Gobi Gurvani&alStrictly Protected Area within
theaimag Multiple development agencies and researchersavivironmental agendas
have worked within the Strictly Protected Area #sduffer zone to conserve
rare/iconic flora and fauna (e.g. Bedunah and Sdh2204; Wesche and Retzer 2005;
Schmidt 2006; Ronnenbegg al. 2008; Weschet al.2010). Relative proximity to
Ulaanbaatar, the presence of an airport and the slamwcards of natural beauty that
attracted tourists may also have encouraged rdsaartthe presence of development
agencies in Omnogohimag The research ‘snowball’ effect associated with on
researcher passing on local contacts to new rdsarmay have similarly focused

research in thisimag

The low population density in the Mongolian Gobised combined with this focus on
the area meant that some herders had been inteiewltiple times. A number of
herders interviewed during this research stategl tlae been interviewed previously,
sometimes on a similar topic. At least two intewsewith near destitute herders in close
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proximity to international mining camps were prolyabfluenced by the interviewees’
assumption that | could facilitate financial aidrfr either the mine or a development
agency, even though it was explained that thismweishe case. Herder responses may
have been influenced by development agency oniieiger attitudes, or as they sought
to leverage access to funding (either actual oeetgal). However as the research
focussed on institutional settings, including PW&titutions that by their very nature
had been established with the involvement of esleaigents, these factors were not

considered important.

Mongoliansoumswere selected to have:
* An annual average precipitation between 70 andnii30
* A dominance of kastanozems and calcisols; and
» Accessibility.Soumsalong a loop across northern Omnogainhagwere

selected to minimise travel times and costs.

Some Mongolian study sites were located under Lawand institutional settings, with
other areas having the additional institutions Gf3R. | included sites with both
institutional settings for comparative reasons, lb@chuse of conversations held with a
well-informed Ulaanbaatar-based researcher (anongnmersonal communication,
2007) who suggested that PUG institutions weramahtained after withdrawal of
funding by external development agencies, whiclysstgd to me that PUG institutions
may be not be appropriate for the Gobi Desert.imtetlectual input of this person is

acknowledged.

Additional criteria for choosing PUG sites were:
) Essential:
* Environmental purpose related to pasture manageraedt
* Desert steppe location.
i) Desirable criteria:
« At least one effective vegetation growing seasahpgessed since
PUG establishment;
* At least some level of institutional functionaligmained,;
* A biophysically comparable Law on Land area wasied nearby
for comparison; and

e An exclusive boundary.
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Discussions were held with a number of UlaanbaatdrGobi Desert based non-
government organizations to find PUGs that mettiteria. A number of PUGS,
including those facilitated by MercyCorps Mongolere discounted because their
aims did not include pasture management. The S&gsscy for Development and
Cooperation (SDC) and the New Zealand Nature LristiiNZNI) were both known to
have PUG areas in Dundgobi and Omnogoinags respectivelyUlaanbaatar-based
meetings with these organisations, project docuatiem and meetings with local group
leaders during a reconnaissance trip in June 28@®leshed the suitability of their
PUGs

The southern area of SDC’s PUGs in Ulgoum,Dundgobiaimag met the criterion of
having a desert steppe landscape. The PUGs hademagtly been established, in
2007. There had not been an exceptionally aboveageerecipitation year between
2007 and the 2009/2010 surveys, with the 2007 9 20Bual precipitation average of
49 mm being much lower than the 20 year annualgitaton average of 72 mm
(Institute of Meteorology, Ulaanbaatar, 2010). Thue first of the desirable criteria for

a PUG earlier (see earlier) was not met althoubbthérs were.

Two PUGs (9-Erdene, Bulgaoum and Ireedui, Bayandalaoun) in Omnogobi
aimagwere selected due to the relative accessibilityaakground information, age of
the groups and greater level of functionality tlo#imer available groups. However, Law
on Land sites that were biophysically matched werteavailable for direct comparison
with PUG areas in Omnogohimag PUG sites were primarily clustered along the Gobi
Gurvan Saikhan Strictly Protected Area. Altitudieefs meant that this area had more
of a steppe vegetation community rather than ardetgppe community. There were
also a multitude of other government and non-gawemt projects along the Gobi
Gurvan Saikhan Strictly Protected Area. Given drgeé number of external agencies
involved in the area, and the high mobility of heng] it was difficult to ascertain where
and when groups were established, and whethemotreyapped. A map of some PUGs
in the area provided to me by NZNI suggested thatea@rby areas with similar

landscape characteristics all had a PUG establigtezd at some point.

68



Chapter 3: Methods

3.3.3 Inner Mongolia
The primary focus of this thesis is the relatiopshetween institutional settings,

rangeland condition and herder livelihoods in thenigbolian Gobi Desert. However, the
pastoral system across the border in Inner Mondiaga common cultural and
biogeographical heritage (see Chapter 2). A notakdeption to this heritage is the
introduction of more exclusive institutional segfinin pastoral regions. For this reason,
Inner Mongolia can provide a surrogate instituti@®iting that may be applicable to
the Mongolian Gobi Desert. For this reason, dasafsetn Inner Mongolia are used in
this thesis to supplement understandings of theogdsystem in the Mongolian Gobi

Desert.

Inner Mongolia was selected over other provincasfaamous regions for the following
reasons:
« Inner Mongolia was contiguous with Mongoliarmags;
* An area of Inner Mongolia was able to be biophysicaatched with
Mongolianaimags having similar soils and average annual predipitaand
* Arelationship had been established with reseaschiethe Inner Mongolia

Agricultural University prior to commencing researc

Urat Rear Banner was selected for the followingoea:
* It was the most closely matched area to Omnogadbzamdgobiaimagsin
terms of total annual rainfall and soil type; and
» Researchers at the Inner Mongolia Agricultural énsity had contacts with
local officials in the area. This was essentidChina, whereas accessing herders

and rangelands directly was more difficult thamMiangolia.

Urat Rear Banner was visited in 2009 for rangeleontlition and interview pilots, and
forage model verification. In 2010, attempts toisgvthe 2009 Urat Rear Banner sites
for rangeland condition surveys and interviewsefilThese areas were considered by
police and military authorities at the time to be tlose to the Mongolian border for
foreigners to access, and were also difficult tweas due to recent roadworks. An
alternative location was therefore needed in 2010.

Damao in Inner Mongolia was selected in 2010 ferftllowing reasons:

* The area was desert steppe;
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* Itwas considered to be accessible; and
* Researchers at the Inner Mongolia Agricultural @nsity had contacts with

local officials in the area.

However this area had a higher annual precipitahan Mongolian Gobi Desert sites
(about 270 mm cf. ~70 — 130 mm). Further problerasavencountered for data
collection in this area in 2010. A lack of supplooim local officials for rangeland
condition surveys and forage model verification mehat biophysical data could not
be collected. A grazing ban meant herders wereailadle to be interviewed on their
Darhan Muminggan United Banner grazing lands. Assalt, data collection was
limited to interviews with resettled herders in tresettlement compounds, Nayan and

Dwa Ama, which were facilitated by a local official

The following sections describe methods for asagssingeland condition, forage
model verification and conducting interviews witlstudy sites, and how data were

assessed and analysed.

3.4 Methodology

3.4.1 Overview
This research compared three different bureauarstttutional settings, two in

Mongolia and one in Inner Mongolia. The first oéfle three institutional settings was
governed by the Law on Land, Mongolia. The secoad that covered by the
institutions of PUGs in Ulziisoum Dundgobi, and Bulgan and Bayandaaums
Omnogobiaimag,Mongolia. These institutions existed in additiorthe Law on Land,
an overlap more fully described in Section 5.212e Third was that covered by

Household Responsibility Systems in Inner Mongolia.

These three institutional settings are simplistyciabelled as Law on Land, PUGs and
Household Responsibility System for the sake obibyehroughout the thesis. Whilst

all three settings aimed to facilitate or consttam access of herders and their livestock
to the forage resource, they are distinguished Imgtae way their institutions evolved

or functioned, as well as the more specific waywlch they regulated access to the
forage resource. An historical account of theseghnstitutional settings was provided
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in Chapter 2, with a more detailed account of tbkaracteristic institutions provided in
Chapters 5 and 6.

Forage modelling sites were located across thes ameahich the first and second
institutional setting applied, but not the thiré€sSection 3.4.2 for further explanation).
Twenty-five rangeland condition surveys were conelddn each of the areas of the first
and second institutional settings, but only pilotveys were taken in the third (see
Section 3.4.3 for further explanation). Herderseniaterviewed in each of these three
institutional settings, approximately 25 in eaobe(Section 3.4.4 for exceptions). Table

3-2 summarises the sampling regime for all datagstd in this thesis.
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Table 3-2 Summary of the location, type and samplgize of data used in this thesis. Data sources as follows: forage verification (primary data, MercyCorps Mongolia),
rangeland condition (primary data), interviews for herders and officials (primary data), fodder and lvestock prices (Media for Business 2010), biomassdclimate data
(Institute of Meteorology and Hydrology, local officials), livestock data (local officials). Ppt = preipitation. Temp = temperature.

Forage Rangeland Interviews Secondary data
verification® condition® Herders®  Officials ° Fodder Livestock  Biomas$ Ppt/ Livestock
prices™ prices’ Temp"

Mongolia
Ulziit Soum 15 15 15 1 0 0 1990 -2010 1990 - 2010 2009 and 2010
Tsogt-ovoo Soum 2 2 6 1 0 0 0 0 0
Manlai Soum 6 5 7 1 0 0 0 0 1960 - 2010
Bulgan Soum 8 8 6 1 0 0 1990 -2010 1990 - 2010 0
Bayandalai Soum 5 5 4 1 0 0 1990 -2010 1990 - 2010 1960 - 2009
Tsogtseggi Soum 3 3 5 1 0 0 1990 -2010 1990 - 2010 1960 - 2010
Khanbogd Soum 0 0 1 0 0 0 1990 -2010 1990 - 2010 1960 — 2009
Sevrei Soum 3 3 4 0 0 0 1990 -2010 1990 - 2010 1960 — 2009
Noyon Soum 1 1 0 0 0 0 0 0 1960 — 2009
Nomgon Soum 1 1 0 0 0 0 0 0 1960 — 2009
Bayan-ovoo  Soum 1 1 0 0 0 0 0 0 1960 — 2009
Khankhongor Soum 3 3 0 0 0 0 0 0 1960 — 2009
Mandal-ovoo Soum 1 1 2 0 0 0 0 0 1960 — 2009
Gurvantes Soum 0 0 0 0 0 0 0 0 1960 — 2009
Khurmen Soum 1 1 0 0 0 0 0 0 1960 - 2009
Mandalgobi  Aimag - 0 0 1 2007 - 2010 2007 - 2010 0 0 0
Omnogobi Aimag - 0 0 1 2007 - 2010 2007 - 2010 0 0 1960 - 2009
Inner Mongolia
Urat Rear Banner b 0 0 1 0 0 0 0 1990, 2007, 2010
Damao Banner 0 0 23 1 0 0 0 2001 - 2009 No fixedge
TOTAL 50 50 73 11 2 2 6 6 14

A Assessment frequency varies — once for Inner Miisnysites, multiple times for Mongolian sites. figs in table refer to the number of forage modgléites that were assessed.
B Number of rangeland condition sites, each assesseel” Number of interviewed herders, each interviewecedh Number of officials, each interviewed on€elime period

over which fodder prices were sourced, with prizemg collected twice weekly throughout the citieaet period” Time period over which livestock prices were sedrawith

prices being collected twice weekly throughoutdhed time period.® Time period over which annual biomass data waecteld.” Time period over which monthly precipitation
and temperature data was collectddme period over which annual livestock numbersenesllected? Data collected but not used. “0” = not availal$#e = not applicable at that

scale.
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3.4.2 Forage modelling
In arid rangelands, forage variability is closeligiaed with climatic variability. High

levels of climatic variability can increase thekridf feed gaps, and hence, declines in
rangeland condition. Forage modelling was usediisithesis to explore the spatial and
temporal nature of forage variability in Gobi Dasg#udy areas, and to assess sites
against the Dyson-Hudson and Smith (1978) modekshio Figure 2-1. The following

section describes the methods employed for thisqaar.

PHYGROW model
Forage modelling can be used to understand theaiingnd spatial dynamics of the

forage resource. PHYGROW is a simulation model usqatedict forage availability
(in kg/ha) in the short-term (Rowan 1995; Lembetrgl. 2002; Stutret al. 2003). It
uses soil, weather, grazing and plant communitgipaters to characterise rangeland
sites, with factors like biomass production, heooy(with grazing preferences

considered) and water balance incorporated as &&dbops (Lembergt al.2002).

PHYGROW has been used internationally. It was folanie a good predictor’(s

0.69) of forage availability in Uganda (Byenka 2pGhd Kenya @=0.99) when two
outliers were excluded (Ryan 2004). In MongoliapHaborative project involving
USAID, Texas A and M University, MercyCorps Mongoand the World Bank uses
the PHYGROW model as part of a livestock early wagrsystem. Field-based
verification of the PHYGROW model has been led bgr&4Corps Mongolia in the
Mongolian Gobi Desert since 2005. PHYGROW's strhadie in its temporal scale,
with the daily input of climatic data via CMORPHsatellite based estimate of daily
climatic parameters like rainfall and temperatétgit has been used as part of an
ongoing livestock early warning system in the MdrajoGobi Desert, each verification
site has been sampled multiple times. This hasvatiche manipulation of parameters
to increase the accuracy of model outputs. The has$esses plant species as a
livestock resource. Its productivity outputs reflpalatability to different livestock
types at different times of the year. This congagth the ‘greenness’ index of NDVI
which includes unpalatable species sucReganum nigellastrurBunge. In this thesis,
‘total standing crop’ model outputs only refer targling crop that is palatable to

livestock.
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The model has several weaknesses. The spatialafdhke model is constrained by the
size of CMORPH rainfall grid cells (64 Kin This means that the model treats each grid
cell as a single, uniform point, despite potengi@iigh levels of on-ground variability
within these grids. The model assumes that runroiran-off between grids does not
occur through water or wind vectors. Plant phygjalal parameters are highly detailed
and particularly sensitive, so that their modificatmay have a significant effect on
production values. Their accuracy is importantetedmining model outputs. However
many are derived from standard one-off assessméntep species (sourced from the
U.S. Natural Resources Conservation Service) tinae been assumed to be applicable
to Gobi Desert pasture species. The model alsaagrforage off-take by non-livestock
grazers, like theika (a small mammal), that are known to consume lachemes of
biomass in some areas and at certain times (Retzr2006). These limitations mean
that PHYGROW outputs are best used for comparatikexploratory purposes, rather
than taken as accurately reflecting an on-grouaditye In the context of this thesis,
PHYGROW is a useful tool for understanding andsiltating forage dynamics.

Field verification
Data collected in Mongolia by MercyCorps Mongoloarh the base verification dataset

for modelling in Mongolia. No attempt was made by to confirm the accuracy of the
dataset’s plant identification. Additional modelifieation of previously established
sites was conducted with MercyCorps Mongolia in Maye 2009. Twenty-five of
these sites that were biophysically matched witlRdd Inner Mongolian sites were
then chosen within theoumsdescribed in Table 3-2 on the basis of practical

considerations such as accessibility.

Sites in 9-Erdene and Ireedui PUG areas (5 siteaéch PUG) were established and
verified in May/June 2009. Some UlzsibumPUG sites were established and verified
with MercyCorps in September 2009, with the regheke sites established and verified
independently by myself in November 2009 to maketa of 15 sites. Litter was
additionally collected from all sites, includingpim Ireedui and 9-Erdene PUG sites, in
November 2009.

Urat Rear Banner was selected as the best bioghysatch in Inner Mongolia for
Mongolian Gobi Desert areas. In July 2009, a rea@sance and forage verification

trip confirmed that Urat Rear Banner landscape<ineat many areas of Mongolia
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under Law on Land and PUG institutions. Practicaistraints influenced selection of
forage sites within Urat Rear Banner. During th826eld trip, the lack of availability
of a vehicle suitable for going off-road meant tbaly sites accessible on foot from a
main road were available. There were only threenmaads in the area, and one of
these was inaccessible due to its proximity with @hinese-Mongolian border. Given
that each site needed to be at least 8 km fromttier to match CMORPH satellite data
used in forage modelling (see below), this creatbsks representative and more linear
selection of sites than ideal. Nevertheless, 2Bivation sites in Household
Responsibility System areas of Urat Rear Bannee wstablished with field assistance
from the Inner Mongolian Agricultural Universitynd after verbal permission had been
granted by herders.

Whilst verification occurred over different perigdse potential weakness of the
PHYGROW verification dataset (both MercyCorps’ grasting dataset and that
created for this research) was the lack of vetifocaduring winter and spring months
when forage availability is likely to be at its lest. Sites verified in November 2009, at
the beginning of @dzudperiod, may have partially rectified this weakn&dther issues
that may have affected the ability to accuratebugd-truth parameters, such as the
difficulty of collecting leaf litter through the smw when standing vegetation is also
frozen and liable to snap, arose during this sargperiod (Figure 3-8). Snow cover
and temperatures around -30°C during field veriftcamade it difficult to follow
methods designed for warmer months. Attempts wergento dig through the snow to
determine the type of ground cover at sampling tsoiRings were brushed free of snow
to collect litter or forage, but litter may havendoined with frozen standing dead

vegetation at times as this vegetation detachaty easub-zero temperatures.

75



Chapter 3: Methods
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Figure 3-8 PHYGROW verification, PUG site DGHL10. Uziit soum, Dundgobiaimag, Mongolia.
The tool used for site establishment is shown in ¢hcentre foreground. The photo was taken in
November 2009 and there had been an unseasonablylgdlizzard in the days preceding. The
2009/201dzud followed.

Precipitation data generated from CMORPH is antinptPHYGROW. As it is
generated via satellite, there is a need for sitée placed at least 8km apart to avoid
repeating samples within one satellite pixel. Atkks were therefore selected to
represent the ‘typical’ pasture type within CMORPigcipitation grid cells. Atypical
geographical features were avoided, as were antlais\a few kilometres of permanent

water points or settlements.

9-Erdene and Ireedui PUG sites were selected liectefs much forage variability as
herders in the PUG had access to whilst stayingimvthe PUG boundary. This resulted
in sites being placed along an altitudinal gradi&ame sites were invariably situated
within the same remote sensing rainfall grid cadl sites needed to be about 5 km apart
(rather than 8km as planned) in order to fit enorggiticates into the one PUG area. In
the larger UlziitsoumPUGs areas, sites were randomly situated at dissagreater than
8 km.

The establishment of new sites involved a diffepotess to the verification of earlier
sites. Landscape photos were taken at each site skies were assessed for
latitude/longitude, elevation, soil type, asped alope, and two photographs (one
horizontal, one vertical) were taken. Five samphngas were defined by two nails
welded flat, and one sharpened nail welded at giteamto a 1m long star-picket
(Figure 3-9). The sharpened nails were 25 cm aphd.presence of litter, bare ground,
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surface rock and grass cover were recorded wherghiérpened nail *hit’ one of these
functional groups. Measurements were repeatedcatreaw site 25 times at an interval
of 10 m along a linear transect.

0.5m?
Clipped vegetation
N

=
3

250 m

Sharpened nail Tyne

[TTTTTTTTTTTTTTTITITTITTTTRIN

Figure 3-9 Layout of sampling plots used for foragenodel verification.

Plant species were identified with the help of M€arps Mongolia staff member and
botanist M. Urgamal. Plants were identified in fieéd or photos and pressed samples
taken for later identification. The online planemdification database, FloraGREIF -
Virtual Flora of Mongolia, described by Rilke an@jihi (2011), was used as reference
material, as was Grubov (2001) and Sodnomdarjadaimason (2003).

After site establishment, and during each roundeuification after that, a 0.5Mire

ring (Figure 3-9) was used to define an area oétadgn to be clipped. All non-woody
vegetation within each quadrat was clipped withvigesuty scissors and placed in paper
bags. For previously established sites, the costamates were replaced by
presence/absence records by species (both anmagteeennials) for each wire

guadrat, followed by clipping and bagging. This weyseated 10 times at 25 step
intervals (with one step equating to approximatelg metre) along a linear transect.
Bagged samples were oven-dried in the laborato®@¥t for 48 hours, and weighed

and averaged to determine forage availability ifin&g
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Over a two week period in January/February 2018c¢ived training from the Centre
for Natural Resource Information Technology at T&efAaand M University as to the
use and parameterisation of the PHYGROW model tiirais online interface,
PHYWEB 2.0. A separate, virtual project was credtedhe purpose of modelling with
a combination of the MercyCorps Mongolia datasefnifthe existing project, and the
new data that | had collected. The parametersesegisting MercyCorps Mongolia
forage verification sites were copied into the r@wject. The field data | collected in

2009 was then entered into the model.

As a result of this PHYGROW training, | decidedgether additional field based
information that could be used to increase the stimss of model parameterization. In
June 2010, 20 Law on Land sites and five PUG sit€mnogobiaimagwere revisited
and verified according to the methods describelieeaDuring August and October, an
additional 20 PUG and five Law on Land sites wdse aevisited. Most of these sites
had been clipped previously by MercyCorps Mongdiiat, other easily measurable
parameters such as litter cover (%) and dry welgdne ground (%), rock cover (%) and

soil texture had not been verified at these sites.

All collectable litter material was taken from wiittten, 0.5mMquadrats located 25 m
apart. Litter was then oven-dried at 60°C for 48rkon the laboratory, and then
weighed and averaged to determine litter dry wepghtsite. These litter weights were
then used to assist verification of the model, ld¥ BROW produces litter weight
outputs in addition to forage availability. In te@me five quadrats, % bare ground, %
litter cover and % rock cover (> 20 mm) was alssusily estimated. These parameters
were averaged with the intention that they wouldidber used in model
parameterisation. Field textures of soils werenestied concurrently with rangeland
condition surveys (see Section 3.4.3) based ongiarats placed at equal distances
along a transect line of a length that was detezthivy the relative length of patch
(obstructions such as rocks or perennial vegetatiahcould obstructive erosive
vectors) and interpatches (areas between patches).

Parameterisation
The parameters used to model standing crop anidstatading crop are shown in Table

3-3.
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Table 3-3 PHYGROW parameters used to model biomass,

Scenario data Weather Plants Soils Grazing regimes
Latitude® Min. temp’ (All the below for each species present) Surface rock Decision day
Longitudé' Max. temp® Dry matter to radiatioh Baregrounfl Minimum stocking rate$S
Aspecf Solar rad® Suppression temperattte Soil group' Maximum stocking rates
Surface slope  NDVI® Optimum temperature Soil depth* Stocking rate incremefit
Elevatiort Precipitatioff Leaf turnover raté Surface water storage Minimum pdu®

Green to dead ratfo Bottom type” Maximum pduf

Max. leaf litter decomposition rate Max SCS curve

Leaf/above ground biomass raftio
Stem turnovet

Cover typé&

Fuel®

Cover clas§

Functional group®

Leaf area indek

Decomposition rate

Rooting deptft

Percentage maximum expressfon

Min SCS curvé

(All the below for each soil layer)

Thicknes$

Rock factof

Saturated hydraulic conductivity

Bulk density”

Volumetric water contact at 0, -1/3 and -15 bar
Dry bulk density’

A Parameter data was colleciadsitu (by myself or others).
® Parameter data was linked to CMORPH.
€ Parameter data was estimated from the literatuexmert option.
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The type of data was sourced to populate the pdessnghown in Table 3-3 is as
follows. Field parameters, including forage dry g¥gs, slope, altitude, litter dry
weights, species composition and frequency, fiekiiure, % bare ground, % litter and
% rock were loaded into the PHYGROW model via thReY®WEB 2.0 interface.
Parameters were estimated for new plant species@htypes using various sources,
such as FAO soil classes (IUSS Working Group WRB8720Sodnomdarjaa and
Johnson (2003), Damiran (2005), site photos anadlti@or's own experience with Gobi
Desert plant species and soil types. It was assuihatgre-existing parameters were as
accurate as was possible given that they had hmestracted by the Gobi Forage team
using a combination of peer-reviewed literaturdyssitution of parameters from
functionally similar plant species known from el$@se, and/or the knowledge of
Mongolian soil scientists, botanists and livestaakritionists. Grazing parameters for
all sites were set to zero to model the innate ycbvdty of the sites. It is acknowledged
that many of the plant species in the Gobi Desext have positive responses to the
presence or absence of grazing not considered WEGROW feedback loops, but this

was ignored for the purposes of this exercise.

Running the model
In June 2010, Texas A and M University discoveted the CMORPH precipitation

data that fed into PHYGROW had had previously uected problems since August 1,

2009 (Jay Angerer, personal communication, 201ft)eQ ongoing technical issues
with the PHYWEB 2.0 interface occurred over a mextended period of time. These
could not be resolved by the author as they wenéralted by model programmers in
Texas. It was therefore decided that the use of WHB 2.0 for modelling new sites
should be abandoned.

Pre-existing PHYGROW output files for total stargicrop and NDVI were
downloaded from the Gobi Project website becaussetllata had been checked and
corrected by Texas A and M University. By choosimgbandon PHYWEB 2.0, an
ability to assess variations in forage productioinner Mongolia was lost, as was the
capacity to analyse new verification sites for theiit soumPUGs. Model runs for 9-
Erdene and Ireedui PUGs were available, but cootda verified against primary data.
For this reason, no attempt is made to statisyiealblyse the outputs, even though

these runs are included in this thesis as datdldstrative purposes.
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Parameter files for NDVI and modelled standing dilmp species) and total standing
crop for all Gobi Forage sites in Ulzgébum Dundgobiaimag and Omnogobaimag

were downloaded frorhttp:/glews.tamu.edwn the 11 of January, 2011. These sites

were largely within Law on Land areas. An additiot@aset that went back as far as
1970 was downloaded for selected sites in Januzt® B help crosscheck both
conclusions made from the verified time period, hadder accounts of forage
availability during thenegdelperiod. Whilst references are made to this daiagée
thesis, it was never verified in the field andatsuracy cannot be assessed.
Consequently, raw forage modelling prior to thafieation period is not presented in
this thesis.

Analysis
Scatterplots of both NDVI and total standing crappaits were produced in SPSS

(SPSS Inc 2003) to check for outliers, with botartlyraphed. Pearson correlation
coefficients comparing NDVI and total standing cfopseveral sites were assessed to

check that modelled outputs were reasonably ceectlaith ‘real world’ data.

The modelled total standing crop and standing ofdpdividual plant species at i) all
sites, ii) five sites within 9-Erdene PUG, and fil)e sites within Ireedui PUG, were
graphed. These were visually assessed for temandaspatial trends. Monthly co-
efficients of variation for modelled total standiagp were additionally graphed for
Ulziit soum,Dundgobiaimagsites, and for all Omnogobimagsites, to explore the
temporality of forage variability. Herder accountgyood and bad years were visually

cross-checked with forage outputs from sites withgir soum

Forage that is biophysically available does noessarily reflect the forage that herders
have access to in practice (see Chapter 2). Melfgidtors other than forage availability
contribute to herder decision making around mab(see, for example, Chapter 6),
including limited economic resources and the ddsirtay near friends/relatives. In
general, these factors suggest that herders vabs#to move to the area closest to
their ‘base’ (e.g. registered winter/spring cant@tthas available forage. The modelled
total standing forage available to a mobile heetéeey mobility decision periods was
estimated, as in Box 1, to explore differencenade availability to herders at

different spatial scales.
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Box 1. An estimate of total standing forage availdb to a mobile herder (see Chapter 4 for results)

Two soumswere selected that each had three previouslyi@@r@obi Desert forage
sites: Bulgarsoumbecause it included ‘steppe-like’ landscapes amdime modelled
total standing crop was available for the 9-Erdebks; and Nomgosoumselected at
random as a ‘gobi-like’ landscape. In a herderrafigood year (2008 — see Chapter
4), two hypothetical herders and their livestoaktsaht Nomgorsoumcentre, and in
April choose to move their livestock to a new pastrhey choose between the threeg
nearest modelled total standing crop sites for Wwkiey have information on forage
availability. They choose the site with the mosaktgtanding crop at the time, and
move their livestock there. They may choose tomave if the forage is greater in their
current location. They repeat the decision makimg@ss on July 1, September 1 ang
November 1. One herder respestsimboundaries, and does not cross into another
soum The second herder makes their decision basedodelted forage availability
alone. The modelled total standing crop at eadhesites the two herders visit is
summed. The two herders, beginning from the saarérgj point and under the same

restrictions, repeat the process in a herder-defoael year (2009 — see Chapter 4).

A similar exercise was simulated for Bulgesumin both good and bad years in which
additional hypothetical herder followed the sameisien-making process, but was not
allowed to enter winter pastures of the mountangeaif it was not winter. The exercise
was repeated for the PUG in Bulgsoum 9-Erdene. In this case, one hypothetical
herder must stay within the PUG boundary, choosites based on three forage
verification sites established in 2009. Anothayst within the PUG boundary, but
was forced to leave the winter pastures of the rtaonnf it was not winter. Total
standing crop was summed, as described earlier.

3.4.3 Rangeland condition
Rangeland condition was assessed in order to explbether Mongolian Gobi Desert

rangelands were degraded under the Law on Landyhather PUG areas were in
different rangeland condition states than Law ond_areas. More specifically,
rangeland condition surveys explored the followdgugstions:

i) Do ‘slower’ rangeland condition indicators, suchlaes presence of erosive

features, indicate land degradation in Gobi Deseras?;
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i) Are there other indicators, such as the propomiounpalatable, perennial
forage species, which indicate an overgrazed am#graded system?; and
lii) Do rangeland condition indicators have differetvilagites under Law on Land

and PUG institutional settings?

The results of rangeland condition surveys aregmtesl and discussed in Chapter 8,
where they are combined with the accounts of loffatials and herders, as well as
secondary data, to explore assumptions of degmadatithe Mongolian Gobi Desert.

The following section describes the methods employe

Pilot studies and rationale for the selection digators
Tongway and Hindley (1995) argue that functionablscapes minimise nutrient and

moisture flows out of the system as vegetationhgg¢ccapture’ nutrients and water,
and recycle them. Indicators of perennial vegetgbatch and litter cover can be
important in assessing the landscape’s abilitgépture’ resources, as can soil surface
condition indicators such as biological crusts| smsion, crust brokenness, amount of
eroded material, surface nature, soil texture amtdatopography (Tongway and
Hindley 1995). Landscape Function Analysis (LFAp§way and Hindley 1995) is a
rangeland monitoring framework that includes mahthese indicators. Like all
rangeland monitoring techniques (see Chapter 23t vgHfunctional versus
dysfunctional, and what is resource ‘leaky’ versas‘leaky’ in landscapes, is
inherently scaled. With careful recognition of tmitations of scale, many of the
indicators commonly used in LFA can overcome thakmesses of methods based on
linear models of plant succession, as well as thosthods that cannot differentiate
between anthropogenic caused change and shortsgrability in precipitation (see
Chapter 2).

Rangeland condition surveys using a modified versioLFA (Table 3-4 and as

follows) were piloted at 10 sites during Octobe®2n Ulziit soum Dundgobiaimag,
Mongolia. Socioeconomic interviews were simultarsp piloted. This helped explore
the ability of social and biophysical data to biegrated. Other desert-steppe study sites
were visually inspected during May and July 200% between May and September
20009.
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A suite of site information attributes were iniljaincluded for surveying. Distance to
nearest water angerswere subsequently removed from these attribut@srasult of

the pilots as it was impractical to assess thesledarield.Gersare mobile, and the
relationship between long-term grazing pressuressammer surface waters may be
tenuous as many summer waters are ephemeral.iSaeaks from these were visually
assessed as having limited functional use. Insiea@s determined that would be at
least 1 km from permanent settlements, wells otevispring camps, with the distance

to these recorded if feasible.

As no site was located close to permanent watefirder/spring shelters, it was
assumed that grazing pressures were comparatoelat all sites. A number of
indicators of livestock utilization of the sites eassessed, as follows, to explore this
assumption. It became evident that each had theakmesses. Perhaps due to the lack
of obstructions impeding mobility, livestock in tMongolian Gobi Desert tended to
‘fan’ whilst foraging rather than following a distit livestock pad/track. This makes the
presence of livestock pads/tracks a relativelynsgee indicator of grazing pressures.
The rate of breakdown of livestock manure was mat¥n. Given the long winter and
aridity of the area, the degradation rate may g Msv, making it difficult to use the
level of livestock manure as a surrogate for stemz grazing pressures. This difficulty
was compounded by the collection of livestock marag a fuel source by herders. The
presence of defoliation by livestock was assessdxbmg the most useful indicator of
recent grazing pressures, but this cannot indioaiger-term pressure. In an attempt to
off-set the weakness of any one indicator, allaatbrs were ultimately retained.

The length and width of obstructive patches anerp#tches along a transect were
assessed, with obstructive patches including rackislogs more than 1cm in length and
perennial vegetation, and interpatches being tbasan between. The length of the
transect depended upon the patch/interpatch leWgtiist this method generally
worked well, at the site and landscape scalestiggyested that the ‘patchiness’ of the
Gobi Desert is less than at the location wherd % methodology was developed
(arid Australian rangelands). This difference, cametd with the rockier surface in the
Gobi Desert, made it difficult to balance tempaoegresentativeness and
patch/interpatch assumptions. For example, at site® the dominance of gravel
lag/fine rock armouring meant that each rock mbeatl cm was recorded as a patch.
The patch/interpatch sample size grew extremelgidyiireaching the required
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replicate number (seventy) over an extremely stu@d (sometimes just a few metres).
The alternative, defining ‘patches’ at the vegetatommunity level, would have
meant transects tens of kilometres long. The metraxitherefore retained as initially

designed.

Five 1nf quadrats were also used to assess a range ddioidicTable 3-4 along each
transect. This quadrat size was the maximum comyng®d in Mongolian desert
steppe areas (Sheehy and Damiran 2009; Sasaki2009a; MercyCorps Mongolia
and Texas A and M University, personal communicat®09). Litter and most
vegetation based indicators appeared to provitle liseful information during the
pilots as, for example, litter seemed to be a mmoke significant indicator of inherent
productivity than condition. It therefore has ligdtuse for spatial comparisons between
institutional settings. The relative windinesslod Gobi Desert meant that very little
litter accumulated on the soil surface. Vegetatias dominated by geophytes like
Allium spp. or perennial grasses suclsapaspp. that were highly responsive to short-
term precipitation events. This confounding fact@de interpreting the causes of

differences in indicator states difficult.

These factors, and the acknowledgement that ramgjelandition surveys need to
manage the weaknesses inherent in a one-off assesefirangeland condition, meant
that additional soil-based indicators were inclugdedurveys. Whilst vegetation/litter
indicators were retained, these additional indicagomed to assess the relative level of
erosion and armouring of the soil surface. Thetamtthl inclusion of soil-based
indicators (such as the relative cover of gravel mntks of different size classes) sought
to further investigate the potentially fine distioo between ‘natural’ and accelerated

rates of soil erosion.

Surveys
Fifty sites were assessed for indicators of rangktondition across thirteen Mongolian

soumgTable 3-2)in central and northern Omnogadimag and southern Dundgobi
aimagbetween June and October, 2010. Table 3-4 sumesalkthe indicators of

rangeland condition, and other descriptors, asdesse
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Table 3-4 Indicators of rangeland condition and otler descriptors. The table describes the data recoed at each of 50 sites. More detailed informatioan the indicators
can be found in the main text.

Indicator Spatiality/sample size Methods
Latitude/longitude Point Global Positioning System
Date Point -

Photo - Landscape, full zoom out
Utilization Transect and 5 x points along transect

Plant species list

Phenological features
Patch: interpatch ratio

Basal cover

Plant frequency
Litter

Litter origin
Incorporation of litter
Aerial cover

Bare

Fine gravel

Coarse gravel
Erosion extent
Erosion type
Erosion severity
Category of surface
Biological crust
Slake test

Crust brokenness
Texture

Deposited materials

In immediate area of transect
In immediate area of transect
Transect
Transect
Transect
5 x 1nf quadrats along transect
5 x 1nf quadrats along transect
5 x 1fquadrats along transect
5 x 1rhquadrats along transect
5 x 1rhquadrats along transect
5 x 1fhquadrats along transect
5 x 1Tquadrats along transect
5 x 1frguadrats along transect
5 x 1fmuadrats along transect
5 x 1frguadrats along transect
5 x fmuadrats along transect
5 x 1fhquadrats along transect
5 x 1fmuadrats along transect
5 x fmuadrats along transect
5 x 1rhquadrats along transect
5 x frquadrats along transect

Presence/absence of livestads/tracks, dung and plant defoliation
miDant species (by frequency) noted
Flowering or seeding plant species noted whersegnte
As per Tongwap&0Dependent on the length of landscape strdatlgaents, but generally <50m
As per Tongway (2008). Basaticby obstruction type, or functional plant gralpng transect
Derived from basal cowdicator, with proportional species ‘hits’ alongrsect
% cover of quadrat
As per Tongway (2008t &l lor foreign in origin (local was defined as viitla few metres of the quadrat)
As per Tongway (2008erporated or not incorporated into the soil swefac
As per Fehmi (2010) - %&rcof quadrat
% of quadrat with a serfdgarticle size <2 mm
% of quadrat with a sarfd@article size 2 mm — 20 mm
% of quadrat with a sarfd@article size > 20 mm
Presence or absenceadérted erosion
Rilling/Pedestals/Humnmagsheeting/Terracettes/Scalding/Gullying
Score of 1 — 4 ( 1 =endsi least severe, 4 = most severe)
Modified from Frieelehl (1993).
As per Tongway (2008ksauce/absence
Modified from Tongway @0&core of 0 — 4 (0 = soil ped not achievablesltikes within seconds, 4 = intact)
Modified from Tongway @0&core of 0 — 4 (0 = soil surface has no crustcrust extremely broken, 4 = intact)
Modified from Tongway @0&core of 1 — 4 (1 = soil surface is more clayey more sandy).
As per Tongway (2008)eSabl — 4 (1 = >50% of quadrat is covered in détpd soil/plant material, 4 = <5%)
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Twenty-five sites were located in areas that hashlestablished as PUG areas, and 25
were located in non-PUG areas. Although crossirange of soil-types, these sites
were all classed as desert steppe (Lavrenko arahi§esheva 1993) and had 20 year
annual precipitation means between 67 and 132 mbroAd, landscape-scale approach
to sampling was taken with the aim of maximisingts representativeness.
Unrepresentative features of the landscape (suntoastain-tops, or areas relatively

close to settlements and water) were avoided.

In steppe-like 9-Erdene and Ireedui PUG areasensyiring camps tended to be in the
mountains, with summer pastures on mountain pedsn&angeland condition sites
were therefore located along an altitudinal graidoeenthe slopes leading to and
including the Gobi Gurvan Saikhan Strictly Protelcéeea. In the gobi-like Ulziit PUG
areas, spatial variability appeared to be moreaandn these and non-PUG areas of
Omnogobi/Dundgobaimags surveys were therefore located more randomlyacs,
but were still representative of topographical Gees. Surveys were sited close to
forage modelling sites (Section 3.4.2) for pradtieasons (fieldwork time and funding
constraints), and so that the information gainedfeither forage availability or
rangeland condition surveys could complement thenmation gained from the other.
Sites were chosen to be at least one kilometre &ewaterpoint or permanent

settlement so as to minimise any localised piospbh#ect (Sasalet al.2009b).

A 50 m transect was laid perpendicular to the neansive vector at each site. If slope
was significant, it was assumed that water was i rsignificant vector of
nutrient/water flow than wind but wind was the msiginificant vector at most sites. If
obvious hummock-lags were visible, the wind dir@ctivas calculated based on
sediment alignment in relation to an obstructiothegdwise, the prevailing spring wind
direction was used with the assumption that spniag the time of year when
obstructive cover was lowest, hence the time wloeelarated soil erosion was most
likely. A site photo was taken, with land-type,tdisce from water and permanent
winter/spring camps noted. The immediate presehserface of grazing livestock was
recorded, as were indicators of local grazing derss{described earlier).

The length and width of obstructive patches anerp@tches along the transect were
assessed using a modified version of Landscapetibarsnalysis (Tongway 2008).
Perennial species were generally identified to igsdevel if known, or genus level if
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not. Species were identified as per forage vetifica(described in Section 3.4.2).
Livestock nutritionist Udval at MercyCorps Mongqlend Sodnomdarjaa and Johnson
(2003), were additionally consulted in regardslamppalatability. In the few instances
where the genus was not known, the functional &/ge‘perennial forb,” was recorded.
Desert perennials, such as the perennial Adilom polyrrhizumTurcz. et Rglcontract

to underground bulbs in dry times. If such bulbsenégsible during recording, they
were recorded separately although they did nottionally act as perennials under all
LFA assumptions, or as a bad-precipitation seasarce of forage for grazing

livestock.

Five 1nf quadrats were laid equi-distance along the LFASeat. In each quadrat, the
percentage cover of fine gravel, coarse gravelcamnd ground were assessed visually.
The extent (presence/absence), severity (1 — A,4uiteing most severe) and type of
erosional features were noted. The percentagecbf@aadrat covered by litter, whether
this litter was incorporated into the soil or nextd whether the litter was spatially local
or foreign in origin was visually assessed. Peagmerial cover was visually assessed,
and the presence/absence of a biological crustecasded. Field texture, slake-ability

of a soil ped and crust-brokenness were categoused LFA methods (Tongway

2008). Major erosive features encountered alongrémsect were also assessed for
breadth and length.

As precipitation in the area was relatively higtwimter/spring (see Chapter 2), soil
moisture was such that many more species werergfigimtifiable during the 2010

survey period than in previous, lower rainfall y@é8pecies presence/absence was
therefore recorded opportunistically during rangdlaondition surveys, with

phenology noted.

Analysis
Indicators of rangeland condition were entered arid=xcel spreadsheet, and then

imported into SPSS Inc (2003) for statistical armlyAll analytical tests were selected
following Pallant (2011). Indicators with a contous dependent variable were assessed
for normality using a variety of quantitative angadjtative tests. Trimmed means,
kurtosis, skewedness, Kolmogorov-Smirnov statistiese assessed, with histograms
and g-q plots visually checked. All indicators wesasonably normally distributed

apart from coarse gravel cover and aerial vegetatbver. These indicators were
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subsequently transformed \8qur(coarsegravelandlog(aerialvegcoverjo meet
assumptions of normality. Litter cover also did neget assumptions of normality, but
transformation viaqur(littercover)did not significantly improve normality. For this

reason, litter cover was subsequently treatedremmgparametric variable.

One-way ANOVA tested whether normal, continuousdatbrs were significantly
different between institutional settings. If diféeices were found, Tukey’s HSD test for
an unequal sample size (the Spjotvoll-Stoline tieetified how the institutional
settings were different for that particular indmatCategorical indicators were tested
using the Kruskal-Wallis test. If significant difences were found between institutional
settings, the Mann-Whitney U test was used postthadentify how the institutional

settings were different for that particular indmat

3.4.4 Interviews
Interviews with herders, local officials and staffdevelopment agencies explored the

following broad questions:

1)  What types of climatic variability do herders renagg, and how do they
manage this variability in Gobi Desert study areas?

i) What kind of changes in the rangelands have herdsrsed, if any, and
what do they believe are the causes of these change

lii) Are there institutional mechanisms that can substi@nthe claim that PUGs
reduce and repair land degradation in the Gobi 2se

iv) Is there any evidence that herder livelihoods irGPAdeas are different than
those on Law on Land areas?

v) How do herders think different institutional segisnimpact, or may impact,
the pastoral system?

vi) How might institutional settings interact with feeariability to create, or

mitigate, feed gaps?

This section outlines the methods used for inteving herders, local officials and
development agency staff in Mongolia and Inner Miiag and then describes the
subsequent process of data analysis. The resudisadysis of interview data are found
in multiple chapters throughout the thesis. Chagtéescribes good and bad years for
the pastoral system from the perspective of herdieiShapters 5 and 6, interview data

is used in conjunction with the Figure 2-1model &mdwford and Ostrom (1995)
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typology to identify the likelihood of feed gapsden different institutional settings. In
Chapter 7 interview data is used to explore theoaptherders have available for
managing climatic risk. In Chapter 8 it used tolerpassumptions of degradation and,

in Chapter 9, to look at linkages between rangetamdlition and herder livelihoods.

The interviewer-interviewee relationship
The primary purpose of interviews, and this redeam@s not to gain an in-depth insight

into cultural values and practices of Mongoliantpesdism, such as was the aim of the
anthropological work of Murphy (2011). Neverthelegsecific cultural values and
practices are acknowledged here where known telbgant to the thesis objectives.
The more general anthropological assertion thaares cannot adequately sample,
interpret and present aariruly social experience as a meaningful, discrete éaias
also relevant, particularly in the cross-cultuidaion created by this research (Geertz
1976, Clifford 1983). The reasons for this in tleatext of this research are varied but,
as an example, a researcher can indirectly aféget cbllected during interviews
through factors such as their social position latren to the individuals being
interviewed, and what each party seeks to achi®re the interview (Clifford 1983,
Bertrand 1994).

It is unlikely that herder responses in their enyirwere significantly affected by gender
as the male/female ratio of respondents was alfi¥t(3 able 3-5). Responses did not
appear to be significantly different between mald temale respondents, although
female respondents in PUG areas appeared to bekmandedgeable about PUG
operations than male respondents. The 2009/d@a0that preceded the interviews was
more likely to have had an effect on interviewsstRizudinterviews may have created
more negative expectations about livelihoods thampredzudperiod. Some herders
impoverished by thdzudmay also have sought to access financial resofnwes
external agents such as myself, hence biasingtse€e interview in Inner Mongolia
was stopped prematurely when the herder askedasla journalist, despite having the
purpose of the interview explained previously. Arestinterview in Mongolia was
stopped prematurely when one of the interviewestedtthat herders are always asked

questions by researchers who had never given amgyback.

Other attributes of the interviewer that may haffectéed responses are discussed where

relevant in the sections that follow. Attempts titigate other observer-observed effects
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are also included. Factors that reduce the riskisinterpreting social data in this
research include the two years | spent living imiglalia, one of which preceded the
research discussed here, the literature reviemtbf@pological papers relevant to
Mongolia and Inner Mongolia (Chapter 2) and thartgulation of social and
biophysical datasets (Davis and Ruddle 2010).

Pilot studies and rationale for the selection céstions

Ethics approval for interviews was obtained, arehtbxtended, at the University of
South Australia Ethics Committee (Ethics Protodad®09 "Rangeland condition,
herder livelihoods and land tenure in the Gobi Et8sen the 22¢ of February 2009.

Ten herder interviews were piloted during Octob@2in Ulziitsoum Dundgobi
aimag Mongolia. Interviews took a semi-structured apggig with occasional
diversions from questions if herders wished to @late, or if additional questions
would provide a more nuanced understanding ofdpet Only one herder in the pilot
study declined to be interviewed, citing other catnments. Initially pilots were held
early in the morning but this was subsequently gedrto being later in the morning

after morning milking activities were completed.

Piloted indicators of material wealth were inityatjuantified for each herder
interviewed. This was later abandoned as assets afiEmn not fixed in space (e.g.
motorcycles were highly mobile) and consequentiyrthresence or absence may have
reflected on factors other than wealth. The mbbdf herders in Mongolia, and the
subsequent necessity for few consumer goods in sugens, meant that wealth may
also have been underestimated for more mobile herdiee author concurred with
research suggesting that livestock numbers armtis suitable surrogate of wealth in
the Mongolian pastoral context (Meamtsal. 1992; Mearns 2004; Janes 2010). This
indicator of household wealth was therefore rethinévestock wealth and other
livelihood indicators were selected from those ledsthed by Mearnst al.(1992),
Mearns (2004) and Janes (2010) as being impoxavibnhgolian herders, and from
indicators within the international literature (@hlzers and Conway 1992; Scoones
1998).

Piloted questions relating to herder expectatidimaialivestock mortality were later
dropped from interviews. This was largely becauseesherders were found to believe
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that the expression of negative expectations abeufiuture converted that expectation
into an outcome, producingfait accompli Some herders were likely to have expressed
over-optimism about their livestock’s’ ability toiwive a bad winter for similar
reasons. The detailed household costs and revereeesd to undertake a complete
household economic modelling were found to be iffecdlt to ascertain within a
reasonable timeframe. The informal economy andatsstituent parts, such as the flow
of resources (e.g. cash and livestock) within edeeinfamilies, are significant in
Mongolia (Mearns 2004; Sneath 2006). Food secigitypt necessarily related to the
immediate generation of income. The reluctanddafgolian herders to elucidate
their often high level of debt (Fairclough 20095ahe author’'s own cultural values
produced a reluctance to ask in-depth questionstdin@ances. To replace questions
around detailed household costs and revenues,rsexeee asked broader surrogate
questions (such as ‘Do you want your children tegkkeerding?). This allowed them to
weigh the attributes of well-being that they fektr& important. Livelihood elements
assessed by herders as being valuable could thesnis&lered, removing tlaepriori

assumption that a household economic budget wadeguate indicator of livelihoods.
Questions found to be overly time consuming, oséhthhat became redundant due to
prior answers, were also removed. The list of qaestthus refined was used in

subsequent interviews.

Interview questions

Twenty-five herder households were interviewedaaoheof the Law on Land and PUG
institutional settings in Mongolia between July @xctober, 2010. Data collection was
structured around the following themes:
)] Herder household demographics e.g.
» Sex of the primary respondent;
* Years the primary respondent had been herding;
* Number of household members;
* Number of livestock, by type; and
* Soumin which they were registeresipumin which they were currently
located.
i) The types, and nature of, select bureaucratic acidlsy embedded institutions
governing access to the forage resource, and vkeédéadherence to

bureaucratic institutions e.g.
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* Number of registered winter/spring camps per hooiseh
* Herder group membership and the activities of sughoup, particularly in
relation to institutions that regulated grazinggsuaes;
* Institutions managing access to winter/spring camps
» Decision making around mobility; and
* Mobility patterns in herder-defined good and badrgeincluding frequency
of movements, and distances moved, and how thésmaated with other
institutions.
iii) The relative availability and uptake of financi@chnical or behavioural tools
that allowed herders to manage climatic risk e.g.
* The nature and type of State and non-State suppp#storal livelihoods;
» Commodity prices received at key times;
» Livestock management in relation to climate; and
» Decision making in choosing risk management options
iv) Perceptions around social and environmental chargge
* The nature, timing and causes of environmental ggamce the herder had
begun herding;
* How bureaucratic institutional settings affectednay affect, herding
activities; and

* How positive herders were about the future of pasism.

A map drawing exercise was also used early inrttexview to illicit mobility patterns

in herder defined good and bad years. Herders asked to draw their camps during
the last good year, and the distances between theomtaimagboundaries and key
landscape features (such as wells or mountain samggre included. The exercise was
repeated for the last bad year. Herders were askeodminate which camps overlapped
between the last good and bad year. This exerersed secondary functions of
prompting a more general discussion of the passysiem, and encouraging a better

interviewer-interviewee relationship.

If further information was volunteered, or a respowarranted follow-up, additional
questions were asked. Not all questions were amrsi\®y all herders, and not all
questions were asked of all herders if constragush as time, were present.

The map exercise was dropped from interviews ifelveere time limitations, as were
guestions that elicited similar answers betweeddrsr
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Inner Mongolian herders were generally asked qoestivith similar themes as
Mongolian herders. However Inner Mongolian and Maian herders were sometimes
asked differently worded questions, as intervieesded to be tailored according to
institutional settings. For example, Inner Mongoligerders were asked about the
dimensions of their lease areas rather than tlhwenter of registered winter/spring
camps. There were also some differences in theh@eders were recruited for

interview. These are as follows.

Interviews in Mongolia

Herders were approached directly at tlgeir The initial intention was to conduct
interviews near rangeland condition and/or foragpfication sites. Spatially patchy
precipitation meant that herders had moved fromesofithese areas. Herders were
therefore chosen opportunistically for intervievinéy were sighted between rangeland
condition or forage verification sites, althougkeiraimagroads were avoided as
herders in these areas may have moved near theaeagloit the economic
opportunities provided by through-traffic, and wéras likely to have atypical mobility

patterns.

Some interviewed herders engaged in illegal mimictiyities (as indicated by the
presence of gold detectorsgers,or as self-described).These herders all granted
permission to be interviewed but interviews weik whcomfortable for interviewees.
This was probably either because of the illegadittheir activities, or because
‘unbalancing nature’ by ‘digging the topsoil’ waslieved by some Mongolian herders
to create negative consequences via a spiritualiyagt (Humphrey 1978; Humphrey
1993). This made for poorer quality interviewsrdis engaged in illegal mining
activities were therefore increasingly avoidedifierview over time. This may have

added a level of bias to the results, particularilgelation to mobility patterns.

Time was allowed to fulfil social etiquette requirents prior to the formal interview.
This generally involved entering tlger, sitting down, accepting a cup of tea and
occasionally some food. Some conversation abouvéather, or where the
author/translator and driver had been or were goad, generally followed. The
translator then explained the nature of the rebearthe herder household, and herders

were asked for permission to be interviewed. Afiezepting the invitation to be
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interviewed, herders were then asked if they caeseto the interview being tape
recorded. More than half of Mongolian herders agjiteebeing recorded. Field notes

were taken for all interviews.

Ideally the same translator would have been usedlffinterviews, but three different
translators were used due to unavoidable circurasgam he first translator assisted
with all pilot interviews. She was in her late 20l female, and fluent in English and
Mongolian. The second translator assisted with allsmmber of interviews with local
officials. He was in his 30s and male, and wasrfiue English. The third assisted with
the majority of herder interviews, and a numbeintérviews with officials. She was in
her early 20s and female. Her English was goodpa@ih she was not as fluent as the
previous two. Her understanding of Mongolian hegdivas superior to the former two
translators. The two female translators appearegditkly establish rapport with the

herders interviewed, particularly if the primargpendent was female.

The translator followed social cues to determin® Wie most appropriate person was
to be asked for interview, and generally the hoakkgelf-identified who they felt was
the most appropriate person. This was generalyld@er, although not always the
oldest, herder who owned tiger in which the interview took place. It was not unals
for the partners of the primary respondent, whetth&le or female, or adult herding
children, to additionally contribute to the intezwi. At times, visiting neighbours also

contributed. For a demographic summary, see Table 3

Interviews varied greatly in length - 30 minutedit@ hours - depending on the
responsiveness of the herder being interviewed.al/Beage length was one hour.
Longer interviews sometimes involved rest for favdblution breaks. If the primary
respondent was female, she generally continueding(k.g. preparing meals) whilst
responding to questions. Male respondents wererginenore at rest. Attempts were
made to make the interview less burdensome fondénger, particularly if they
continued to work. For example, my translator wefe able to provide assistance with
child-care during the interview. The driver occasilly borrowed the interviewed

herder’'s motorbike to check on livestock.

A small gift was presented upon interview completiwhich usually included lsadag
(ceremonial scarf) and incense. This was genegallyn to the primary respondent, or
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eldest household member, at the suggestion ofdhslator. In a small number of
interviews, photos were then taken. The transhats first asked whether she/he
thought it appropriate to ask for permission. Isesawhere thger was small or the
family obviously poor, the translator sometimesgasgied that asking to take a photo
was not appropriate. If permission was asked it wgaglly granted. These photos
primarily involved features within thger (for example, supplementary feedstuff for
livestock) or of livestock themselves. Where phatese taken of herders, colour
copies were always printed and sent to them via Soeimaddress. At other times,
herders were given a lift into town at their reques additional small items, e.g.
medicine for headaches, or a set of batteries &bild’s toy, were given. An Australian
pastoralist joined in with interviews on one figidt and she shared anecdotes and
photos of Australian pastoralism. This appearegie legitimacy to the interview
process, as interviewees felt that the sharingfofimation between herders was a valid
reason for conducting interviews. Cash was newagrgialthough on two occasions the
translator purchased milk products from the headé¢he end of the interview.

Interviews in Inner Mongolia

In July 2009, five herders in Inner Mongolia wemgrviewed. The translator was
young (early 20s), male, ethnic Mongolian and frpastoral background, and had
been provided by the Inner Mongolia Agriculturali\darsity. These interviews were
severely constrained by his limited English. Bagiestions, such as the herder’s

grazing lease area and number of livestock, wétaat could be asked.

In July 2010, 23 interviews were completed in ink@ngolia. This was fewer than the
planned 25 due to restrictions imposed by a locdgjand official. The local grassland
official arranged a local ‘fixet'at each of the two settlements. These fixers et
male, ethnic Mongolian herders who could speak btdhdarin and Mongolian. They
had been elected by each settlement of (ex)-heeseifseir representative, and were
remunerated for their time. The use of these fixeay have reduced the potential
impact that having a young (early 20s), female ethadiic Han Chinese translator,
arranged by Inner Mongolia Agricultural Universityho was not familiar with

pastoralism and did not speak Mongolian, had cerigw responses.

! Cultural translator who is able to act as a bridgaveen two cultures (in this case, between miycil
and as a researcher, and the culture of the hardersiewed)
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Each of the fixers was interviewed. They then apphed herders to organize the
interviews at which they were mostly present. Mastders were ethnic Mongolian.
This meant that although the interviewed herderg nod have been representative of
the local population that was largely Han Chinesleetter comparison could be made
with Mongolian herders. At times, the fixer asdgilstgth translation from Chinese to
Mongolian or vice versa. The author’'s knowledg®aingolian was adequate enough
to confirm that fixers translated questions rathan suggesting answers, although the
first three interviews were conducted with the lawféicial present, and he answered on
behalf of herders on several occasions. It waseandiow the local fixer chose
appropriate herders for interview, but intervievesl fa representative spread of physical
location within the settlement, sex, grazing la@atihousehold size, the year the herder
household moved into the settlement, and livestee&ith. Interview etiquette generally
followed that of Mongolia, with Inner Mongolian fiars also rewarded in a similar
manner. The first five Inner Mongolian herders wasked to be tape recorded but all
declined. For this reason, later herders were sikg@to be taped. Instead, field notes

were taken for each interview.

Demographic attributes of the herders interviewedmaTable 3-5.

Table 3-5 Demographics of interviewed herders, bynstitutional settings. Results are means, with
standard deviations bracketed. Min = minimum, max=nmaximum.

Law on Land PUG Household
Responsibility
System
Location Mongolia Mongolia Inner Mongolia
% female 53% 48% 43%
% ethnic Mongolian 100% 100% 87%
Mean household size 4.8 (1.7) 4.8 (1.4) 4.4 (1.4)
(min=3, max=8) (min=2, max=8) (min=3. max=8)
Mean years herding 23 (8) 21 (8) 24 (7)
(min=8, max=30) (min=8, max=30) (min=10, max=30)
Mean number livestock 181 (126) 319 (207) 540 (471)

(min=70, max=440) (min=56, max=1001) (min=120, max=2040)
~ Prior to the grazing ban (see Chapter 5).

Interviews with local officials and leaders
In Mongolia, local officials from Ulziit, Tsogt-o\a Manlai, Bulgan, Bayandalai and

Tsogtseggsoumsand Dundgobi and Omnogoaimags,were interviewed. Aag
leader from Ulziitsoumwas also interviewed. A mixture sbumswith and without

PUGs was chosen, and a geographically represemtalection was sampled. Officials
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generally had agricultural responsibilities olinierviews with these officials could not

be obtained, pasture land registration responsdsli

Officials were directly approached in thewumor aimagoffice. In many cases, they
were reported as sick or missing, and repeat wste made. A phone/skype interview
from Ulaanbaatar was conducted after the Dundgmbagofficial was twice missed.
Thebagleader from Ulziitsoumwas opportunistically interviewed at a mechanic’s
workshop in the Ulziisoumcentre. Research aims were described to officald,
permission for interview was requested. Local adfscin Mongolia who were

interviewed were not remunerated.

Local officials in Mongolia were interviewed ttetermine their views on rangeland
condition in their administrative region, bureadicranstitutions governing access to the
forage resource and the relationship between the®i#ficials of administrative

districts which included PUGs within their admingive districts were asked about the
nature of these groups, and their efficacy. Offscigithout such groups were asked
about the appropriateness of PUGs for their arka.nBture and extent of support that

their administration provided to herders was alscidated.

In Inner Mongolia, the Inner Mongolia Agriculturenlyersity brokered an informal
meeting between two higher level officials and m2009. Approval was subsequently
given to visit study areas. Additional approvalnfréocal officials was also required for
the interviews to proceed. Two local grasslandcadfs were contacted on my behalf by
the Inner Mongolian Agricultural University, andreeeting was arranged to facilitate
the process of interviewing herders. Interviewshuitese two Inner Mongolian officials
were conducted both formally and informally (mosdlser banquets). Officials were
asked about the administration of the Householgp&esbility System and grazing
bans in their banner. Requests were made for teahperies of climate and livestock
data. Banquets were generally paid for by the loffaials, but gifts were given in

appreciation. One official was male, one was ferratel they were both Han Chinese.

Interviews with other key informants
In 2009, two representatives from the developmgahay administering Ulzigoum,

Dundgobiaimag,PUGs were interviewed. This programme establishedPUGs in

Ulziit soum Dundgobiaimag One of these interviewees was an Ulaanbaatadbase
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administrator, and the other was the PUG represeata thesoum They were
interviewed about the aims and operationalizatiothe PUGs, PUG institutions, as
well as their perspectives on the efficacy of theugs. Some programme
documentation on the PUGs was received from a stafiber in 2009 and 2010. One
herder interviewed from Ulzisgoum(PUG, Ulziitsoum 5 years herdingkas a PUG
leader, and he provided additional detail on timetionality of the group.

A representative from NZNI, the agency that essdigld the OmnogolkiimagPUGs
with funding from the GTZ, was briefly interviewad 2009. Follow-up informal verbal
interviews and email correspondence occurred i 20 2011. Discussions largely
centred on the aims and operationalization of H&&, and their efficacy.
Documentation about the functioning of PUGs wawioled. The Omnogolaimag
representative of the group was interviewed toréaicethe overall nature of PUGs
established by that development agency, and totgainontact details of local PUG
representatives. The 9-Erdene PUG representatigsedditionally interviewed to
ascertain operational attributes of the group,iq@aerly in relation to the spatial and
temporal dimensions of the group. Other developragetcies were interviewed as part
of the selection process for choosing PUG aregsauthese interviews do not form
part of the dataset, they are not described further

Analysis
Ten taped interviews were translated then transdritbom Mongolian into English by

an independent transcriber. Field-notes were artbesked with interviews where
transcriptions were available, and were found toeasonably accurate. Direct
interview quotations were therefore sourced diyeftdm these
transcriptions/translations, with field-notes infong quantitative dafa

Data analysis was done manually rather than usidgg based software due to
translation issues. Quantitative data, such as deapbic data, was assessed for means
and standard deviations where appropriate. Intervésponses that were opinion based
were grouped thematically, with themes selectesltter directly answer research
guestions (see Chapter 1), or to triangulate witiprovide explanations for, other data
sources. Categorical responses to interrogativetiquns such as ‘did the herder have a

2 Whilst the initial aim had been to translate, ta@i®e and code all taped interviews, after sevei@hths the translator had failed
to deliver transcriptions, despite payment. Giveat the translator had since left the country virenk was ‘written off’. An
alternative translator was located but was bothipitively expensive and could not guarantee dejiw transcriptions within a
reasonable timeframe.
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positive opinion of the future of herding?’ werethcalculated by percentage.
Quotations from transcriptions that were represes@a@f response types, or assisted in
explaining response types, were then selectedesfionses were managed so that
herders were not identifiable, with only locatiamstitutional setting and the number of
years a herder had been herding included with resgso Other identifiers, such as sex,
were not considered to significantly influence @sges, and were therefore not
included. Herder-cited institutions that were sthgiambedded were also tabulated and
coded as per Crawford and Ostrom’s (1995) DEON[®ltygy.

3.4.5 Additional secondary datasets used in thisre  search

Policies
Policies were sought in order to investigate thee@ucratic institutions governing

access to the forage resource in the Gobi Deseetfdllowing questions were asked in
respect to these policies:

i) Do herders conform to bureaucratic institutionsegaing forage access?

i) For what reason do herders not conform to thesedoigratic institutions?

iii) How do bureaucratic institutions contribute tohetp to reduce, feed gaps?

The Law on Land (Tumur-Ochir 2002) and draft LawRastureland (United Nations
Development Programme 2008) were sourced from Mdnblyamtseren at the
Institute of Geoecology in 2007. The Mongolian ®bgifor Range Management draft
Law on Pastureland (Mongolian Society for Range &g@ment, unknown year) was
sourced from the Mongolian Society for Range Manag# via their consultant, Gavin
Sheath, in 2009. An example of an individual HowseiResponsibility System
contract could not be sourced. The Grassland La@hafia (2002), Agriculture Law of
China (2002), Measures of Right to Contract Ruaaid.(2003) and Ministry of
Agriculture Livestock Fodder Balance Measures (2Q@bicies and laws were obtained
in 2011. Information on PUGs was sourced fromrinésvs with herders, local group
leaders and representatives, development agenulessaeferenced throughout the
thesis, between 2009 and 2011.

Documentation was viewed and manually checkedn@fdllowing:
i) Policy/institutional aim;
i) Basic attributes, such as the time period over Wwhigrazing use right could be

granted, or the spatial dimensions of the grazigigts; and
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iii) Any attribute that may influence grazing pressuocegther factors affecting the

sustainability of the forage resource.

Institutions were assessed in relation to the ®idygnamics established in Chapter 4,
with the aim of identifying their ability to influece rangeland condition via:
1) Livestock numbers per herder household, or the mumbherder households
with livestock;
i) Spatiality of the grazing pressure;
iii) Temporality of the grazing pressure; or

Iv) The direct off-take of forage by humans or aninwdbeer than livestock.

Climate
Climate data (precipitation and temperature) weedto assess the nature of climatic

variability in Gobi Desert study areas. Specifigatllimate data were used to explore
the following questions:

i) What is the temporal nature of climate variability?

i) What is the spatiality of climate variability?

iii) Have climatic attributes changed over time in a waymonly asserted by

herders and the formal rangeland sector?

The climate data are used in the analysis presem@tapter 4, where they are used to
describe climatic variability in study areas, artth@ter 8, where they are used to test
assumptions related to declining rangeland condifidonthly precipitation and
temperature data were purchased from local ofidad Bulgansoum Omnogobi

aimag for the period January 1990 to May 2010. The sdata were sourced for no
payment for Bayandalaoum Omnogobiaimag from January 1990 to December 2009.
Climatic data for additionaoumgsee Table 3-2) were sourced from the Institute of
Meteorology and Hydrology in Ulaanbaatar. As thésta required payment, only 20
years of data could be sourced for a select nuwitsyums

Official precipitation records could not be obtairfer the Inner Mongolian sites; local
meteorological officials in China considered tha study sites were too close to the
Mongolian border for precipitation data to be reksd and that these were classified.
Limited records for this area were sourced froneptfficials. These data lacked
metadata and were for a limited timespan. Souregal idcluded annual precipitation

means from 1987 to 2002 for Urat Rear Banner, aoitihhy records for three sites
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within the banner between 2003 and 2008. Monthégipitation figures for 2001 to
2008 were sourced for Damao. Approximate livestestknates for three points in time
were additionally sourced from the Damao Grass(@fiiter.

Data were graphed to check for outliers and undrgetata points. The data were
generally assessed to be of reasonable qualityplych small number of outliers
presumably created from data entry errors, wer@veh Descriptive statistics,
including means and standard deviations, were lzbmlifor all months, years and the
complete dataset. Average monthly temperatureseasiog below 0°C were used to
distinguish between vegetation growth and non-gnqveriods. It was assumed that
temperatures above 0°C defined the growth periadt Imiacknowledged that different
plant species will have different physiologicalpesses to temperature, and that
monthly means will mask intra-mean variability @mtperatures to which plants may
respond. Means and standard deviations for pratigit were calculated separately for
growth and non-growth periods.

The co-efficient of variation, by month and by ygaxas calculated for easbum
where precipitation data were sourced. The stanelgudtiongc, = o/l whereo is the
standard deviation andthe mean, was used. Coefficients of variationretipitation
were calculated for growth, non-growth, and comdiperiods. The significance of
linear regressions of seasonal precipitation t@atbaverage monthly temperatures
(1990 - 2009) were calculated for six Mongolsoumsn SPSS Inc (2003), following
Pallant (2011).

Livestock
Assumptions about declining rangeland conditiothenGobi Desert are often attributed

to an increase in livestock numbers. Data on tmehau of livestock in Mongolian Gobi
Desertsoumswere used to test this assumption. The Omnogiotig Food and
Agricultural Specialist freely provided data by ¢yandsoumfor livestock in Omngobi
aimagbetween 1960 and 2009. Bulgsmumprovided detailed livestock data but
requested payment, which was given. The Usaiitmofficial stated that livestock
information was classified. Limited data were ablée sourced freely from the
Dundgobiaimagofficial instead. Livestock numbers were graphedugh time by total
number of goats, total livestock numbers and tshakp forage units, the last of which

was calculated by converting the total number biivadstock by type following the

102



Chapter 3: Methods

conversion rates in Sheehy and Damiran (2008):at g®.8 sheep, 1 cow =5 sheep, 1
horse = 6 sheep, 1 camel = 6 sheep. Total sheageamits were graphed to ascertain
whether grazing pressures had increased over Tieesignificance of linear
regressions of annual total number of goats, &taep forage units and total livestock
numbers (1990 - 2009) were calculated for eight gbdiansoumsn SPSS Inc (2003),
following Pallant (2011).

Livestock available biomass
Assumptions about declining rangeland conditiothenGobi Desert are often attributed

to a decline in forage production. Data on livektavailable biomass in Mongolian
Gobi Desersoumswvere used to test this assumption in a way thag®modelling
could only predict. Livestock available biomassadatre obtained from the Institute of
Meteorology and Hydrology in Ulaanbaatar for soumsover the last 20 years. These
data were collected by local Institute of Meteogyl@nd Hydrology staff by clipping,
weighing and drying vegetation in non-grazed aw#in soummeteorological
stations. The methods by which these data werensatavere described by

Munkhtsetsegt al. (2007), as follows:

‘The pasture yield (dry biomass) was measured al [gant observation sites near the
meteorological stations.... Fences protected tlgetagion in eacljplot] site from
grazing. The measurements were performed at 10ndiayvals, beginning when the
grass height exceeded 3 cm and continuing untigthes reached the senescence
stage. The grass biomass was measured in fourplttsareas of 1/ while leaving a

biomass under a height of 1cm to assess animaladblaibiomass

The significance of linear regressions of livestagkilable biomass against time (1990
- 2009) were calculated for six Mongoliaoumsn SPSS Inc (2003), following Pallant
(2011).

Commodity prices
Commodity prices are a key component of herdermme They can be used to assess

the spatial and temporal price risks faced by herded to help identify options herders
have for managing potential feed gaps. Howeveneaggde, official or statistical
commodity prices may not reflect the prices thatlbes actually receive (Barrett and
Luseno 2004). Herder interviews can assist, agegploring commodity prices at the

aimagandsoumlevels. Price information on key pastoral commaeditivas purchased
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for markets in Mandalgobi, the capital of Dundgaimhag and Dalanzadgad, the

capital of Omnogobaimag Purchased data was sourced from Media for Busjaes
Ulaanbaatar-based organisation created with seegyrfoom MercyCorps Mongolia to
provide a service on agricultural commodity pritgovernment and non-government
organisations. Purchased data included prices ingdiean Tugrik (T) for each week
between 2007 and 2010 for light cashmere (T/kg)tendashmere (T/kg), brown
cashmere (T/kg), sheep wool, hay grass (25kg psicaatl fodder (25kg packets).
Descriptive statistics (means and standard dewisltifor price data at each market were

produced, with data then graphed by mean montldg pr

Virtual and georeferenced datasets
A geographical information system (GIS) was useprtmluce the maps used in this

research, and to assist with site stratificatioth selection (this chapter). Shapefiles for
use in the GIS software, ArcMap (ESRI 9.3), wenersed from the Mongolian Institute
of Geology and MercyCorps Mongolia. These includledpefiles for Mongolian soils,
bioregions, riverssoumandaimagcentres and boundaries, the location of Ulaanbaata
Strictly Protected Areas, and the Mongolian andn€be national boundaries. Provinces
and banners of China were also contained withird#taset of Mongolian

administrative boundaries. The Mongolian soil lagata relied upon the Food and
Agriculture Organisation classification system (ésed by IUSS Working Group

WRB 2007). As metadata was unobtainable for theapedfiles, and reliability/accuracy
could not be verified, these datasets were not fegexpatial analysis. The Food and
Agriculture Organisation’s spatial Harmonized Wd8dil Database (Food and
Agriculture Organisation 2008) was useful for thratfication of sites based on soill

type in Inner Mongolia.

Other
Additional opportunistic information was collectbdtween 2007 and 2010. Eighteen

months of this time was spent with local rangelaaded research or non-government
organizations, and about one month (in total) vieemsin Inner Mongolia. Information
collected during this time included informal inteaws with non-government,
government and research organizations, informahmgws with herders and the public
in general, attendance at various local confereandsmonitoring of both the local and
international media. Whilst this information doex nontribute to the formal dataset, it
does inform an understanding of both the Gobi Des®Ttext, and an interpretation of

results. Personal communications are indicated evappropriate.
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4 Variability

4.1 Introduction
The literature review in Chapter 2 highlighted thatlerstanding spatial and temporal

patterns of climate and forage metrics in arid edagds is important for a number of
reasons. Climate and forage metrics can be usgkthict the likelihood of feed gaps
and the risk of degradation (Von Wehrdsral 2012). They can also be used to predict
the preferred movements of herders and therefersttesses and strains on pre-existing
institutions that govern access to the forage mreso{Dyson-Hudson and Smith 1978).

Arid rangelands are characterised by high interdahwariation in precipitation.
However patterns of climatic and forage variabiéitg more spatially and temporally
nuanced than can be detected by comparing preicypitetals between years. Other
biophysical characteristics may also produce ag®rasource more predictable through
time than areas with vegetation more responsiwghoot-term precipitation patterns.
This means that the relative benefit of any onesetstitutions for managing access to
the forage resource may change through time arzespastitutions must therefore be
examined in a way that accounts for both intra- iater-annual forage variability

(Mearns 1993), and forage variability through diéfet landscape types.

Chapter 2 included a model that used the biophlydigaamics of the forage resource to
predict the territoriality of herding. Figure 2-teglicted that, all else being equal,
socially-embedded institutions are a function et availability (e.g. forage
production per head of livestock per unit area) famdge variability (e.g. the likelihood
that a unit of forage will be present at any onmpim time or space). This model can
help to explain the evolution of socially embeddestitutions governing access to the
forage resource. It can also be used to prediatiwbiireaucratic institutional settings
facilitate or reduce feed gaps, and which are kol to fail or succeed. The model
can ultimately be used to predict the likelihoodegource overutilization, with

implications for both rangeland condition and helddelihoods.

This chapter assesses climate and forage vanawilihin and between years. Two
biophysical contexts that herders feel have thet positive and negative impact on
their pastoral livelihood, good and bad years, @espely, are examined but are not

assumed to be discrete states separated by ctitresholds that affect herder decision
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making. This chapter also cross-checks the accadtsrders with biophysical data
from good and bad years. This is important forlgher validation of claims of
degradation that may impact herder livelihoodsadratbased upon a limited number of
biophysical indicators. Two landscapes with difféareegetation and soil characteristics
are also used to explore more locally nuanced b#itia The interaction between these
patterns of variability and existing bureaucratistitutions governing access to the
forage resource (described in more detail in Chidgtes also investigated using a series
of case studies. The results of this chapter ae tised to inform and explain the
institutional responses described in Chapters S6araplore the availability and uptake
of the alternative tools for managing feed gaps &lna described in Chapter 7, and
examine the likelihood of forage being overutiligbtbugh time and space (Chapter 8).

4.2 How do herders see variability?
Herders in both Mongolia and Inner Mongolia werkeaisto describe the last year that

they felt had a significantly positive affect oreithpastoral livelihood (the last good
year), and the last that had a significantly negagiffect on their livelihood (the last bad
year). Although ‘good’ and ‘bad’ are subjectiverdhers did not require clarification as
to what was meant by the terms as they understood teadily. Herders were also
relatively consistent in their responses, partitula their assessment of the timing and
nature of the last bad year. A ‘year’ as definedbgders generally spanned a 12 month
period beginning aisagaan Sa(Mongolian New Year, late January or February
depending on the year). In this thesis, referetwg®od and bad years follow the
description given by herders. This descriptionuimarised in Table 4-1 and then

described in more detail in the rest of the section
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Table 4-1 Summarized herder descriptions of the lagiood and bad year.

Good year Bad year
Last experienced 2008/2009 2009/2010
Frequency Varied Every three to four years
(rare — every one in three years)

Summer precipitation Early on-set, low intensitglw Late on-set, high intensity, infrequent,

spread, large quantity small quantity
Winter precipitation Moderate Low or high
Summer temperatures Warm but not hot -
Winter temperatures Warm Cold
Other Forage tall and dense Forage inaccessibléodireep snow,

windy, forage short and sparse

4.2.1 Good year
Herders incorporated a number of variables into thescriptions of a good year. A

good year was consistently described as one inhndlimatic variables interacted to
produce food for livestock, when livestock were able toegetugh body falPUG,

Ulziit soum Omnogobiaimag 25 years herding). A year that maximized livektoc
production included sufficient, early summer raoifowed by additional low intensity
showers such that palatable vegetation became ahtur@ne herder summarized such

a good year:

‘There was more rain, more grass. All the grass dradvn. The winteffollowing] was
warm and because of that the livestock had enoafgflof the winter. Because of that

my soul was good(Law on Land, Sevresoum Omnogobiaimag 30 years herding)

Weather patterns that reduced vulnerability togexous shocks were seen favourably.
A climatic variable that was seen as being paridulimportant for creating a good

year waslots of rain that could help to grow the grassisestock could get along

with severe winter weathgiPUG, Ulziit soum Omnogobiaimag 30 years herding).
Winter/spring was the period of highest livestoasrtalities in the Gobi Desert, but
herders recognized the importance of the precesBagon(s) for decreasing the risk that
these high mortalities were realized. Precipitatioaarly to mid-summer, that fefior
about 10 weekgHousehold Responsibility System, Chargaan chtluu30 years
herding), was commonly described as the rainfatiepa most likely to contribute to the
fattening of livestock. Additional rains later inramer were also considered important.

A Mongolian herder stated that:
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‘May/June rains are good. Also two to three daysf as a follow-up in August is

good’ (PUG, Ulziit soum Omnogobiaimag 15 years herding)

Three rain episodes per month during the growisge were considered to be
beneficial by one Household Responsibility Systerdar (Bayanbulag, unknown
number of years herding). One Law on Land herdsogfovoosoum Omngobiaimag,
25 years herding) said that rain must begin or2®iof June, and it should bedft[of

low intensity]’. Another herder interviewed in Augjustated that:

‘Basically we wish to receive more rain in May andd. It would be nice if it rains in
the next two or three days, it can refresh whatewe now (PUG, Ulziit soum

Omnogobiaimag 30 years herding)

Snow during winter,dbout 15 cm of snowWHousehold Responsibility System,
Chargaan choluu tuu, 30 years herding) was coresdiderportant, as were warm

temperatures in winter.

Inner Mongolian herders also described the reldiaight or cover of forage being
indicative of a good yearNo bare ground{Household Responsibility System,
Chargaan choluu tuu, 30 years herding) was a conuinaracteristic of a good year
described by Inner Mongolian herders. Grass heigiht®, 20, 30 or 50 cm were
features attributed to good years. Some herdevsdaiscribed the attributes of specific
plants, such aghere is lots of Stipap.’ (Household Responsibility System, Char Gar
Handa, 30 years herding) or thdte[Achnatherum splendens (Trin.) Nevsis]up to 2
m[high]’ (Household Responsibility System, Chargaaoluu tuu, 30 years herding).

There was some variation in the year in which herde = 39) gave as being their last
good year. Forty one percent of Mongolian herdaesl 008 as being their last good
year. Eight percent of herders cited 2006 as thsirgood year. One herder described
2010 (the year of interview) as the last good yker to sufficient forage availability.
Although there was general agreement amongst Ieetiolar the 2010 summer/autumn
period was good, 2010 was not generally descrisdzbang a good year. This may have
been because the year was not yet complete, oit tieed included the end of the
2009/2010dzud
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Twenty-nine percent of Inner Mongolian herders (b7F stated that 2000 had been the
last good year. Eighteen percent stated that 2@38tke last good year, with 18% also
stating that 1997 was the last good year. The maheaisaid that 1991, 1998, 2001 or
2007 were the last good years. These figures fromarIMongolia may be influenced by
the year that the responding herder had resetibed their grazing area. That is, herders
may have given the date of the last good year baged either their own experience, or
the experience of other herders still herding &irthegistered area.

4.2.2 Bad year
Bad years were generally seen as those that hadtadiconditions that surpassed the

ability of herders to manage feed gaps, eithelhénshort term or during a subsequent
season. Descriptions of bad years were generalgpposite of those given for good
years, but temperatures were considered to bevediamore important in determining

bad years than they were in good years.

In contrast to the high level of forage availalnlggood years, bad years were described
as having shorter grass or no grass cover at all:

‘If there is no rain and the grass is bad, it isadlyear (Household Responsibility

System, Bayanbulag, 30 years herding)

Dry, windy conditions were considered to be comnWhilst some winter snow was

considered to be a characteristic of good yeaositoch snow characterized a bad year:

‘The last bad year was really cold. There were shawss and less grass. In December
and January the snow depth was 30 — 40 cm, deedentin holes. The snow was too
deep for the livestock to eat through. The toplathrubs were eaten(PUG, Ulziit

soum Omnogobiaimag 25 years herding)

Infrequent, heavy rainfall events, as opposeddti’‘sainfall, were also considered to
produce a bad year. Such events were believetegiroy the rootsof plants by one
herder (Law on Land, Tsogtoveoum Omnogobiaimag,25 years herding). Late rains
contributed to a bad year:
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‘When the rain is latpAugust/Septemberjaan(Allium polyrrhizum Turcz. et Rgland
humul (Allium mongolicunRgl) grow but others likenongol uvs(Stipasp.) and
khazaarCleistogenes songori¢@osheydo not’ (Law on Land, Tsogtovosoum

Omnogobiaimag,30 years herding)

Cold temperatures were seen as being particulapyfisant during bad years, having a
direct impact on livestock irrespective of feed gjap

‘Last summefsummer 2009there was no rain, no grass, the winter was readiid.

The animals froze on the way to their pasture. N® lmas seen such a cold year. Even
in my life | have never experienced such cold. ¥rhore than 1,000 animals, now
only 700. In cold weather even the fat and stronignals could not go to their pasture
[due to physical weaknes$lm] not[just] talking about newborns and two year olds.
We used all of our resources of fodder and prot¢RlUG, Bulgansoum Omnogobi

aimag 30 years herding)

One hundred percent of Mongolian herders (n = 83tdbed 2009 (and early 2010) as
being the last bad year. Seven Inner Mongoliandrsrth = 12) also stated that 2009
(and early 2010) was the last bad year, with twingd2003 as a bad year. The majority
of resettled Inner Mongolian herders were lesan¢lon natural forage availability
during 2010 than in the past when their major sewfdncome was from herding rather
than compensation payments (Chapter 3). As wasabe with estimates of good years,
it is unknown how this affected Inner Mongolianpgesses.

4.2.3 Frequency of good and bad years
Herders varied in their perspectives about theukeegy of good and bad years. A few

Mongolian herders stated that it had been so lormggghey had had a good year that
they could not remember the year, or that it hashlsmme time in the 1990s. An Inner
Mongolian herder believed that good years only oeclionce every 10 years
(Household Responsibility System, Char Gar Han@ayears herding). One Household
Responsibility System herder (Household Respoiitsil3lystem, Chargaan choluu tuu,
30 years herding) stated that good years were nmwrenon, occurring about three
times in any 10 year period. A Mongolian herdereag initially stating that good years

were rare, but then stating that they occurredouaone of every three years (PUG,

110



Chapter 4. Variability
Bulgansoum Omngobiaimag 25 years herding). The highest frequency of geats
was given by an Inner Mongolian herder who statedt t

‘In the last 10 years, most of the years have beed.gn my area the rain is good.

(Household Responsibility System, Bi Li Tov, 20 seeherding)

The lowest frequency of good years cited in Inneniyblia was:

‘There are no good years in ten. | don’t rememberaist good year(Household

Responsibility System, Hoerhot, 25 years herding)

One Ulziitsoumherder stated:

‘It looks like[bad yearstirculate every three or four year¢PUG, Ulziit soum
Omnogobiaimag 30 years herding)

Another stated that bad years were becoming meguiént (PUG, Bulgasoum
Omnogobiaimag 15 years herding). This view was indirectly comied by the
responses of many herders describing rangelandyeharthe context of changed

weather patterns (see Chapter 8) or increasinghy tivelihoods (Chapter 9).

4.3 Spatial and temporal variability
At a broad scale, variability in the Gobi Deseftgge resource is closely linked to

climatic variability (Von Wehdren and Wesche 200Ihis section begins by describing
key climatic variables in the Gobi Desert, and ttrezir effect on the forage resource.
Interactions between forage variability, scale mstitutions are then explored.

4.3.1 Precipitation and temperature
A weak, negative relationship existed between ttezage annual precipitation and the

annual precipitation variability in the studgumsbetween 1990 and 2010 (Figure 4-1).
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Figure 4-1 Coefficient of variation of total mean anual precipitation (%), and the mean annual preciptation (mm) for select Gobi Desert meteorologicastations.
Mongolian precipitation records were from 1990 — 209 (Institute of Meteorology and Hydrology, Ulaanbatar, 2010). Inner Mongolian precipitation recordswere from
2001 — 2009 (Damao) and 2003 — 2008 (Urat Rear)danere provided by local officials.
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Two sites, Damao in Inner Mongolia’s Urat Rear Bamand Bulgarsoumin
Omnogobiaimag Mongolia, had annual precipitation coefficientsariation less than
0.33, a figure often used to distinguish betweanlggium and non-equilibrium
precipitation patterns (see Begzsuren 2004). Dasrawi coefficient of variation may
be explained by the small sample size but a lowérslpredicted by the negative
relationship between CV and mean annual precipitati regional studies (Von
Wehdrenret al. 2010).

Intra-annual precipitation patterns were relativyedgdictable, with summer rainfall
dominating across atloums Autumn (September, October and November) had the
most variable inter-annual precipitation of all s&as (Figure 4-2). Coefficient of
variations of precipitation for summer months (Juhdy and August) were much lower

than those for autumn.
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Figure 4-2 Monthly coefficient of variation of predpitation for six soums (Khanbogd, Bulgan, Bayandalai, Sevrei, Ulziit, Tsotgeggi). Coefficients of variation represent the
spatial variability between these sixsoums during any one month period.
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Mean monthly temperatures showed a predictablenpetihirough time, with little
variation through space (Figure 4-3). The great#fdrence in mean temperatures
betweersoumsoccurred in winter months (December — Februamoailgh this matters
little from a forage growth perspective as all temgtures are below freezing during this

period.
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Figure 4-3 Monthly average temperatures between 19%nd 2010 for sixsoums.
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Total cumulative precipitation over cold montheisnterest as sub-zero temperatures
(Figure 4-3) prevent vegetation from utilizing ppetation until temperatures rise above
zero once more. Precipitation variability when temgpures are sub-zero therefore
affects vegetation dynamics less than when temyresare above freezing. Total
cumulative precipitation between October and Masatied between years, with
2009/2010 having the highest cumulative precimptabetween 1990 and 2010 (Figure
4-4):
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Figure 4-4 Total precipitation from October to March in Bulgan soum for the 1990 — 2010 period. High October to March gecipitation totals tend to coincide withdzud
periods.
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4.3.2 Forage

Dynamics
The Mongolian Gobi Desert climate produced a tstahding crop that could be

considered predictable or unpredictable, dependjmn the scale examined. The
relatively high annual precipitation coefficient\ariations between years (1990 to
2010) (Figure 4-3) suggests that the forage resahould be relatively unpredictable
to herders. Whilst this was generally the casejrtezaction between precipitation and
temperature meant that some types of forage avéijabuch as intra-annual patterns,
were more predictable than might be expected. Batvi®90 and 2010, total standing
crop peaked towards the end of summer (Augusth feitage availability being low
from the end of autumn until the beginning of tlextrspring (March), regardless of a

year’s total annual precipitation (Figure 4-5).
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Figure 4-5 Total standing crop for all modeled sits. Total standing crop peaked in late summer/earlputumn each year, with peak height varying betweegears. The
legend is not shown for clarity’s sake due to theatge number of sites, and the figure being used fallustrative purposes only.
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Figure 4-5 suggests that some sites are consigtantie productive than others,
regardless of localised precipitation dynamics. Taadelled sites, one in a steppe-like
landscape and one in a gobi-like landscape, waamged in more detail to explore
spatial variability between sites (this chapte smtest claims made about the types of
landscapes more suited to PUG institutions (ChajteFhese sites were UG0014
(along the Gobi Gurvan Saikhan mountain range yaBdalaisoum Omnogobi

aimag and UG0017 (northern Bulgaoum,0Omnogobiaimag (Figure 4-6).

Figure 4-6 Omnogobiaimag sites UG0014 (steppe-like, on the left) and UG001dobi-like, on the
right). Steppe-like landscapes tend to be at a high altitude, have a greater proportion of
perennials herbs and grasses, and have fewer shrutbein gobi-like landscapes (Table 3-1).

At both sites, the heights of the total standir@psrpeaks were more variable than the
heights of the troughs (Figure 4-7, Figure 4-8)e Bteppe-like site, UG0014, was far
more variable through time than the gobi-like di#€&0017. For example, the
coefficient of variation for peak biomass was 0af steppe-like UG0014 compared to
0.25 at gobi-like UG0017.
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particularly in spring, may be explained by the presence of unpalatable species such Bsganum
nigellastrum Bunge being detected by NDVI that are not includeih model are not included in
model predictions.
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Figure 4-8 Gobi Forage sites UG0017 in the gobi-kklandscape showing total standing crop
(modeled) and NDVI (actual). Discrepancies betweddDVI and modeled total standing crop,
particularly in spring, may be explained by the presence of unpalatable species such Beganum
nigellastrum Bunge being detected by NDVI that are not includeéh model are not included in
model predictions.
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The greater variability of peak biomass in the géejike UG0014 when compared to
the gobi-like site UG0017 was largely due to a teproportion ofStipa glareos&.

A. Smirn. (Figure 4-9). The shrukrtemisia frigidawilld. was the most predictable
forage resource at this site between years, prgluatd to its lower level of reliance on
short-term summer precipitation patter8ipa glareos@. A. Smirn. became more
dominant in terms of standing crop thartemisia frigidawilld. during high

precipitation, warm periods.
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Figure 4-9 Standing crop of steppe-like site UG001& he site was relatively variable between years,ith summer grasses creating relatively more standip crop than in
gobi-like sites.
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The dominance of sub-shrubs and shrubs@&ligonum mongolicunat the gobi-like

site UG0017 smoothed forage variability betweerlsatasons and years (Figure 4-10).
Stipa glareos@.A. Smirn. was present at UG0017 (Figure 4-19)t was at UG0014
(Figure 4-10), but was less dominant. Whilst itkeehduring the same periods as
UGO0014, the lower proportion of grasses in UGO0OEam that grasses lil&tipa
glareosaP. A. Smirn contributed a relatively smaller amioianpeak total standing crop
during warm, wet periods. In both sites, only twdhoee species contributed the

majority of standing crop during cool periods. Tée@gere all shrubs.
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—— Ajania trifida —— Artemisia xerophytica Calligonum mongolicum Cleistogenes squarrosa

—— Eurotia ceratoides —— Haloxylon ammodendron —— Nitraria sphearocarpa —— Oxytropis aciphylla
Pedicularis obratanifolia Reaumuria soongorica Scorzonera austriaca Stipa glareosa
Zygophyllum xanthoxylon

Figure 4-10 Standing crop of gobi-like site UG0017The shrubs dominating this site showed less flucation through time than the grasses and perenniabfbs of the
steppe-like site UG0014.
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The rate of change in forage availability was @ssater during warmer periods than
periods when temperatures were sub-zero. Durinfptiage modelling period, the
palatable forage resource switched from being mopgedictable in warmer months to
exhibiting relative stability with a gradual, pretiible decline in total biomass from
winter until the end of spring (Figure 4-11). Thesage pattern suggests that it is
difficult for herders to estimate the summer/autymeak biomass, but they could be
certain that biomass would remain relatively contstauring the first half of each year.
The territoriality model shown in Figure 2-1 suggdbat this has important
implications for the institutions later discussaddhapters 5 and 6.
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Figure 4-11 Total standing crop of all modeled forge sites for a good year (2008), bad year (2009)datie period after the 2009/201@zud (see Sectiort.2for descriptions
of good and bad years).
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Precipitation between about November and Marchraatated on the soil surface once
temperatures dropped so low as to prevent snow Waken temperatures rose to above
zero, winter’s cumulative precipitation became asd#e as soil moisture and plant
growth was triggered. Vegetation patches have atgrability to accumulate snow
during winter than interpatch areas (see Tongwaltéiindley 1995, and Section 3.4.3).
Consequently, there may be increased soil moisiwa@able to individual plants that
were present aboveground over winter. Perennrabsh particularly those with sand
accumulated around their base, may have been ngmiéant obstructions to water
and nutrient flows than perennial forbs or gragsegure 4-12).

Figure 4-12 In the foreground,Reaumaria soongorica Pall. in a gobi-like landscape accumulates
snow. The ability of landscapes obstructions to géure moisture and nutrients concurs with the
rationale for the rangeland condition methodology é@scribed in Section 3.4.3. In the background,
the Gobi Gurvan Saikhan mountain range also obstruts winter precipitation (the orographic
effect), particularly on its northern side (the sice photographed). November, 2009. Near
Dalanzadgad, Omnogobaimag.

Forage modelling for the podtzudperiod of 2010 (Figure 4-11) showed a standing
crop spike from about May. This spike was of ab#@ps, and was steeper at many sites
than in the previous two years. Visual assessmertiziit soum Dundgobiaimagand
Omnogobiaimagtowards the end of May and early June of 2010 etpgd model
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predictions that the spike was disproportionalljnposed of shrubs at thus time, with
palatable species includif@araganaspp. andygophyllum xanthoxylofBunge)
Maxim, flowering at that time.

The Bulgansoumcentre and meteorology station is located betwe®0014 and
UGO0017. Monthly precipitation at this station adigiMay and June of 2010 was higher
than the 1990 — 2010 mean. The relatively smaltitag between precipitation,
standing crop and flowering in shrubs found in ldi@y/early June suggests that this
precipitation may not have accounted for the spik&anding crop. Soil moisture from
the preceding autumn’s precipitation may also Hewvzen until the following spring,
creating a lag time between autumn precipitatiocenévand spring/summer forage
availability. Total precipitation between theudperiod of October 2009 and March
2010 was 45.9 mm. This compares to the 1990 - 20&fage of 24.9 mm (Figure 4-4).
A forage spike the following spring/summer of 2@®ued. The additional snow melt
immediately after thezudperiod may therefore also be important for repobidn by

plant species that require relatively high levdlsal moisture.

Implications for rangeland condition

The forage modelling shown in this chapter hasitmglications for rangeland
condition. Firstly, non-equilibrium theory (Ellis:\d Swift 1988, Von Wehrden 2012)
predicts that a higher level of precipitation/fagagariability through time decreases the
risk of overgrazing if livestock numbers are ndif@ially supported (e.g. through
supplementary feeding). The relationship betwesnatke, vegetation and grazing
pressures described here broadly concur with naiiHegum theory at the regional

scale.

In the current Mongolian Gobi Desert systamidsmay be more important than
summer drought in buffering the rangeland agaimstgrazing. Perennial grasses and
forbs that are both palatable and preferred bytek, such adllium spp. -Stipaspp
(see Table 8-2), dominate many areas of the Moag@hiobi Desert. These perennials
are mostly deciduous or retreat to rhizomes asagesfy for surviving long winters or

dry summers. Winter and spring is when the demanéegd by livestock is at its
greatest due to cold temperatures and gestatioeasiong the metabolic requirements of
the herd. This coincides with the period when theesaduous or geophytic plant
species are least available to livestock. This@dance can be a livelihood shock to
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herders (see Chapter 9). However the adaptatiotiesé species for surviving winter

and dry periods may also increase their resili@a@vergrazing during this period.

The second implication of this chapter to rangelemaldition is that landscape scale
theory cannot be easily applied to smaller spatis¢mporal scales. A key reproductive
opportunity for species likallium spp. andstipaspp. may be when rain falls (or snow
melts) in the months following @dzud,providing sufficient soil moisture and a lack of
grazing pressure after high livestock mortalitéglzudthat kills livestock due to a

‘cold snap’ early in winter, rather thardaudthat allows livestock to starve due to a
lack of available forage in winter/spring, may iease the likelihood of vegetative
reproduction in spring. A key risk period for theeoutilization of vegetation by
livestock in the present Mongolian Gobi Desertsysmay therefore be when livestock
numbers have built for some years, followed by l minter when livestock

mortalities are low, and then a spring period wtenperatures and soil moisture are
high enough to trigger vegetation growth whilstayng pressures are still high.

Sites dominated by shrubs are less variable/maoypglibrial’ than sites dominated by
grasses and forbs. Forage modelling illustrateisgblai-like sites, with their greater
dominance of shrubs, are more stable than theilota€ppe-like shrubs with their
greater dominance of grasses/perennial forbs. Qoestly, the gobi-like landscapes
are more likely to be overgrazed than the stegpgehindscapes if livestock mobility is
restricted. This initially appears to be somewlatrter-intuitive. Gobi-like landscapes
have a higher precipitation coefficient of varidiithan steppe-like sites (Table 3-1),
and non-equilibrium theory consequently predictd 8teppe-like landscapes should be
more susceptible to overgrazing than gobi-like taaghes. However it is important to
note that the prediction does not consider othetigbvariables, such as soil type or
relief, which can buffer the affects of short-teprecipitation patterns on vegetation
growth. Winter/spring pastures, with their slowrgrmental change in biomass and
greater shrub dominance, are also predicted todye likely to be overgrazed than

summer pastures.
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4.4 How do the accounts of herders and officials co mpare
with biophysical data?

4.4.1 Climatic data

Temperature data between 1990 and 2010 gener#ilgtexl herder assessments of
good and bad years. The average monthly maximurpdéeture during the six month
period from October 2009 to March 2010 of the ksl year was colder than for the
period 1990/91 to 2008/09 in all the six Mongolsumdor which meteorological
data was available (Table 4-2). Similarly, the agermonthly maximum temperature
during the six month period from October 2008 tar&éha?009, an oft-cited good year,

was warmer in all six Mongoliasoums

Table 4-2 Average monthly maximum temperature betwen October and March in Mongolian
soums. Temperatures in a mean, good and bad year are ihaled.

Year Khanbogd Bulgan Bayandalai Sevrei Ulziit Tsogtseggi
) ¢C) ¢C) ) ¢C) )
1990/01 — 2009/2010 -3.7 -5.5 -8.5 -7.0 -8.8 -7.8
2008/09 (good year) 0.9 -4.3 -7.3 -5.3 -7.3 -6.7
2009/10 (bad year) -8.8 -7.7 -11.6 -12.2 -13.2 213.

Precipitation data in the summer preceding wingrqals of good and bad years
reflected herder assessments of bad years, betwse less relationship to good years
(Table 4-3). This suggests that herder assessmokgtod years were less consistent
than bad yearSoumdad far lower summer precipitation in years hesakscribed as
bad than the mean of all years 1990/01 — 2009/deder only two of the fousoums
assessed had much higher levels of summer prdmpitiian the mean in good years,

whereas the other two had similar or lower preatmh.
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Table 4-3 Total precipitation June, July and Augustin the period prior to that stated by herders as
being a good/bad year. Precipitation in a mean, gal and bad year are included Soumswith
precipitation data missing in either a good year obad year have been excluded. The dash
represents data missing for at least one month.

Year Khanbogd Bulgan Bayandalai Ulziit
(mm) (mm) (mm) (mm)
1990/01 — 2009/2010 77 83 69 54
2008/09 (good year) 126 98 69 39
2009/10 (bad year) 51 19 17 -

The variability of herder responses as to what titated a good year may reflect the
more spatially local nature of precipitation pattethat produce relative high levels of
forage in warmer months. Herders equate precipitajuantity and spread through time
with good years, but temperatures are more impbntashetermining bad years (Table
4-1). Summer precipitation is more variable throgghce than cold temperatures.

The high level of consistency between herders ath@utiming of the last bad year may
reflect the larger spatial scale at which extrenoelgl winter temperatures occur
(Guirguiset al.2011). Temperatures affects livestock mortalitiesally (see Chapter

7) in addition to producing short-term feed gaps.

Variation in monthly precipitation was greatestietnsoumsduring autumn and early
winter (September, October, November and Decen{bagiire 4-2). In contrast to
herder concerns that institutions granting excitssito summer pastures would be
inappropriate because of the high level of preatfh variability during summer (see
Chapter 9), summer months (June, July and Augast}iine lowest level of variation of
precipitation betweesoums However herder concerns are more likely to reiate
between year, temporal variability in precipitatiorsummer months rather than spatial
variation. The relatively small number of foragedalhing sites pesoumalso meant

that variability withinsoumscould not be meaningfully tested.

The high level of variation in the precipitationlate autumn/early winter (Figure 4-2)
may not create an immediate risk of feed gaps tddns. Vegetation is usually in its
senescent stage during this period. However latevavearly winter variability may
increase the risk of spring feed gaps via themoikture ‘memory’ (Shinoda and

Nandintsetseg 2011) when a dry autumn contributelelayed spring burst.

The decade beginning in 1990 was wetter in fivthefsixsoumsassessed than the

decade beginning 2000 if the annual precipitatioeech year in the decade is summed.
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This supports the statements made by many hetkrthie 1990s had more good years
than the 2000s.

4.4.2 Forage availability
Variability in biophysical features (such as lozali precipitation events) between

individual sites meant that some sites had greatetelled forage in herder-cited bad
years than good years. However, herder claims20@8 (a good year) had greater
forage availability than 2009 (a bad year) werepsuied when every forage model
site’s total standing crop was summed. The fielskbladata of mean livestock-available
biomass also supported the comparative assessiingobe and bad years as made by
herders (Table 4-4). The last good year had grea¢an livestock-available biomass
than the last bad year in three of thesixmsthe same amount in oseum a lower
amount in anothesoumand could not be compared due to missing dateeifirial

soum.

Table 4-4 Mean livestock available biomass duringhe growing period between 1990 and 2010.
Biomass in a mean, good and bad year are include@onverted from tsenter into kg/ha.

Soum Khanbogd Bulgan Bayandalai  Sevrei Tsogtseggi Ulziit
1990/01 — 2009/2010 247 200 187 234 179 170
2008 (good year) 215 33 10 93 120 12
2009 (bad year) 65 17 10 - 0 25

The mean biomass between 1990 and 2010 was suakyamgher than the year that
herders cited as the last good year (2008) isalms This supports many herders’
opinions that good years were less frequent ir2@@®s than the 1990s, as herders were
prepared to accept 2008 as a good year despiwiridia mean livestock-available
biomass that was less than it had been the prediecede. Unverified forage modelling
(data not shown here — see Chapter 3 for the &gdm the 1990s also showed

multiple years in which the peaks of total standingp were greater than the poztid
period in 2010. This unverified forage modellinglgned with herder descriptions of
the 1990s as good years than the hypothesised effée above average winter/below

average summer precipitation pattern describecatié 4.4.

The unverified forage modelling for the 1980s iradéxl greater levels of total standing
crop than the 1990s, supporting the assertion mesalder herders that the forage was
better during th@egdelperiod than it has been since the 1990s. The nemtlstanding
crop of Stipasp. andAllium sp. at UG0015 in the early 1980s compared to dhlg e
2000s may conflict with Tsogtbaatar and Baasansl¢2009) findings based on real,
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rather than modelled, data. They found that thebarrof palatabl&tipasp andAllium
sp in a 100 m desert steppe plot increased from 11 to 19 bet&@8a - 1982 and
2001 — 2005. However this comparison is limitedhmylack of methodological
information provided by Tsogtbaatar and Baasan@®(9), including study location,
the unknown relationship between species densitidsstanding crop, and the lack of
model verification during this period. The unvesditotal standing crop dataset
modelled for the 1970s implies a decade of verytimal standing crop but the 1970s
were outside the period of herding for most herd@esviewed so no conclusions can

be drawn.

4.5 Variability, spatial scale and institutions
Five sites along an altitudinal gradient within thh&rdene PUG area, Bulgaoum

Omnogobiaimag were modelled for total standing crop throughetiRigure Figure
4-13). Total standing crop within the PUG area stdwimilar patterns through time to
all modelled sites (Figure 4-5), but with less bedw-site variability. This can be
explained by the higher level of autocorrelatiohnsen sites at the smaller scale of the
PUG, as these sites are more likely to have sirtolaographic and precipitation

features.
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Figure 4-13 Total standing crop of five sites, each km apart, within 9-Erdene PUG. UG9EOL is at grei@st height above sea level, with UG9EOQ5 at the lest.
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Five randomly selected forage modelling sites fsoithin Bulgansoum and five with
Omnogobiaimag were also modelled for total standing crop akpsad trough
biomass in herder cited good and bad years (Table Mlean total standing crop in
Bulgansoumand Omnogobaimagwere generally similar to each other except during
peak total standing crop in the last bad year wheeap between them was larger
(total standing crop in Omnogohimagwas 20% higher than in Bulgaoun). This
may partially explain why most 9-Erdene PUG andg@nksoumherders stayed within
their soumin the last good year, and why when they did |daM& areas or Bulgan
soumboundaries, it was more likely to be during the swenof the last bad year (see
Chapter 6).

Table 4-5 Peak and lowest total standing crop forife randomly selected forage model sites at three
nested spatial scales in Mongolia. Sites used iretitable are as follows. 9-Erdene PUG = 9EPUGO1,
9EPUGO02, 9EPUGO03, 9EPUG04, 9EPUGO5. Bulganum = UG0015, UG0017, UG0018, UG0020,
UG9EO01. Omnogobiaimag = UG0021, UG00 36, UG0030, UG0032, UG0045.

Total standing crop 9-Erdene PUG  Bulgarsoum Omnogobiaimag
Peak Good year Mean 624 442 449
(kg/ha) S 55 245 323
C\P 0.1 0.6 0.7
Bacf year  Mean 383 273 330
SD 25 162 271
Ccv 0.1 0.6 0.8
Trougtf Good year Mean 281 183 194
(kg/ha) SD 37 121 220
Ccv 0.1 0.7 11
Bad year Mean 246 146 162
SD 16 98 179
CVv 0.1 0.7 1.1

A “Peak” is the total standing crop on Octobe¥ Good year and bad year are 2008/2009 and 2009/2010
€ SD = standard deviatioR,CV = coefficient of variationS “Trough” is the total standing crop on May
1.

Table 4-6 displays the modelled total standing @waglable to hypothetical herders if
they choose between the three (forage modelling3 siosest to them at four decision
days in the year (see Box 1, Section 3.4.2). Hygtathl herders in more ‘gobi-like’ and
more ‘steppe-like’ landscapes are featured, wighatility to respect or disrespect
bureaucratic institutions at a number of scalesedtity, mobility is more flexible and
frequent than the four decision days (see Sectiby; &nd herders have more than three
choices of location, but Table 4-6 allows a sing@enparison between the availability
of forage at the different spatial scales of buceatic institutions.
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Table 4-6 Modeled total standing crop for hypothetial herders moving to maximize access to
forage. All figures rounded to whole numbers. Box Hescribes how figures were calculated.

Good yeaf Bad year

(kg/ha) (kg/ha)

Nomgonsoum(more ‘gobi-like’)

Soumdefined' 831 780

Not defined bysounf 2031 1678
Bulgansoum(more ‘steppe-like’)

9-Erdene PUG-definéd 1820 1042

9-Erdene PUG-definédno out of season grazifg 1232 734

Soumdefined 1824 1206

Soumdefined, no out of season grazing 1438 1206

Not defined bysoum 1268 1477

A “Soumdefined’ = mobility for a hypothetical herder wastricted to theoum” ‘Not defined bysoum

= mobility for a hypothetical herder was allowedside of thesoum © The definitions for ‘PUG-defined’
are as pesoumdefined,” ‘No out of season grazing’ = herders avoid high ntain areas in
summer/autumrf; Good year = 2008, bad year = 2009 (see Sectiofod@description).

In Nomgonsoum there was a large difference in modelled to@hding crop between
‘soumdefined’ and ‘not defined byoum areas in both good and bad years. This
difference was not present in Bulgsmumin good years, and was small in bad years. If
grazing pressures were equal, Table 4-6 theretaygests that the opportunity cost of
accessing forage soumborders were policed appeared to be greater igdbelike
Nomgonsoumthan in the steppe-like Bulg@oum That is, herders have more to lose
in more gobi-like landscapes by fixed spatial barres than they do in more steppe-

like landscapes.

The9-Erdene PUG, and steppe like Bulgamum,had higher forage availability than the
soumdefined Nomgon. However forage availability drogmsy about a third if Bulgan
sounis winter pastures were not accessible, with Bulg@umincreasing in forage
availability relative to the 9-Erdene PUG. This kxps why herders may be tempted to
stay in winter pastures in the mountains duringrsem in contravention of both

bureaucratic and socially embedded institutions (Seapter 6).

4.6 Summary and Discussion
Marin (2010) noted that the observations of patigisacan be used to compensate for

the scaling issues inherent in empirical climattadets. The descriptions of the last
good and bad years given by herders interviewethfsithesis generally related well to
the biophysical data. Descriptions also provideaatic observations more directly
relevant to the localised pastoral system. Herdere consistent in their view that
2009/2010 was the last bad year they had expedeméth some stating that this was
the worst year they had ever experienced as heftleesyear was considered to be bad
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because of a lack of precipitation in the precedimgmer combined with very cold
temperatures and high levels of precipitation ims@reas during winter/spring. The
combination of these factors reduced the abilitherders to adequately manage forage
feed gaps. Some herders additionally stated tleat dgeps alone did not account for
high mortalities, and that extremely cold temperduwvere enough to kill livestock.

This challenges the ability of herders, and inteestakeholders, to manadgudrisk

by mobility and fodder use alone (see Chapter Ti$rmanagement tools currently

used in the Gobi Desert).

Good years were characterized by climatic everaspgtoduced a large quantity of
forage. As was also found by Marin (2010), hercéased that a good year had summer
rain that began early in the season and was fotldwyemultiple, ‘soft’ rainfall events.
Warm winter temperatures were also considered tzebeficial. In general, 2008 was
considered to be a good year, although there was wawiation between herders as to
the timing of the last good year compared to thertg of the last bad year.
Consequently, localized precipitation patternsumsier may thus have had more of an
effect on herder-cited good years than the badsyéarger scale meteorological events,
like those that produced the cold temperaturesafsg/like 2009/2010, may have more
of an impact on bad years than good years.

The finding that the lower the average annual pitation in the studgoumsbhetween
1990 and 2010 (Figure 4-1), the more variable tleeipitation was between years, was
expected and conforms to the observations of Vohrdénet al. (2010) and Okayasu
et al.(2011) at more regional scales. Forage modellingars such as 2009/2010, with
high autumn precipitation and high spring/early suentotal standing crop, supports
the effect of the soil moisture ‘memory’ descrili®dan interviewed Mongolian herder
and Shinoda and Nandintsetseg (2011).

Whilst climatic variability drives forage productipthis chapter highlights that smaller
scale differences can have a significant impadboage dynamics. The forage resource
in this chapter’s study sites changed in a waydlffatted its relative defendability. The
territoriality model shown in Figure 2-1 suggestattthis change has important
implications for institutions governing accesshe forage resource. The model
hypothesised that a landscape with a forage avigyahat was low but relatively
variable (AV.) would select for large, individual home rangethvesiome degree of
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overlap between them. When the forage resourceoilasv availability and highly
variable (A V), herders would be more dispersed. The regulafi@eaess to resources
would be at the level of the group, rather thanitidkevidual was particularly the case if
demand for forage exceeded supply. If forage exarteleémand, there would be high
levels of mobility, information sharing, flexibleobndaries and reciprocal altruismyA
V).

Mearns (1993) concluded that a desert steppe a@aother Mongoliaaimag

occupied an A/, state where herders will be dispersed, have higgideof nomadism,
and will secure access to resources at the gragptie limit exploitation.

In general, the modelling of this chapter concuthet Mongolian Gobi Desert study
sites produce the X, state at a broad spatial and temporal scale. Hexystifts in the
defendability of the forage resource mean thaediffit states of territoriality are
selected for depending on the spatial or tempaaksexamined. During the summer of
good years, the Mongolian Gobi Desert is preditbeshift from a general X, state to
an AV, statefor a short period of time. Herders will switchrnchigh levels of
nomadism, and will return to their home base andliod will be minimal. However
forage modelling and herder accounts suggest thad gears are more spatially
variable than bad years. Whilst this chapter fotlnad total standing crop was higher in
the last good year than the last bad year (forag#adility was higher), total standing
crop was more variable in space in the last goad tfean it was in the last bad year if
coefficients of variation of forage peaks and tiasigre used as indicator (forage
variability was higher). This was largely because impacts oflzudsmeant that forage

scarcity was spatially widespread.

The types of forage variability described in thispter also challenge the division of
landscape into ‘equilibrium’ and ‘non-equilibriurwithout the acknowledgement of
scale. The neglect of scale in non-equilibrium tigdwms also been noted from other
parts of Mongolia (Zemmrich 2007), and globally {dée 2005). However a comparison
of forage variability in defined contexts can dhéllp predict when and where
overgrazing is most likely to occur if grazing peses were to become less variable
through time and space in the Mongolian Gobi Degdrelse being equal, the
modelling presented in this chapter suggests kieatrtore stable gobi-like sites, with
their greater shrub dominance, are more likelyg@bergrazed than the more variable

steppe-like sites with their greater grass/pererioih dominance. Similarly,
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winter/spring pastures, with their slow incremermta@nge in biomass over winter, are

more likely to be overgrazed than summer pastures.

Socio-economic factors ultimately determine howdees respond to the feed gaps
created by variability in the forage resource tiglotime and space. Understanding
change in the biophysical resource, and how thasigé interacts with changing socio-
economic variables, can help illustrate the medmsiby which the forage resource
may be overutilised, with ultimate implications fangeland condition and herder
livelihoods. This thesis now examines bureauciatid socially institutional settings
(Chapters 5 and 6) and non-institutional factorisgj@er 7) that facilitate or constrain

the way in which herders respond to changes irgewvailability.
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5 Bureaucratic Institutions

5.1 Introduction
Bureaucratic institutions are used by governmemtggulate the spatial and temporal

access of herders and their livestock to the forageurce. The aim of these institutions
is often the promotion of environmental or liveldtboutcomes (see Chapter 2 for a
more detailed discussion). In this research, buredic institutions are defined using a
modified version of Cleaver (2002)’s definition:maly, formalised arrangements based
upon explicit organisational structures, contractd legal rights introduced or mediated
by governments or development agencies. In redlityeaucratic institutional settings
rarely manifest as designed. Frequently, hybridtutgonal settings, incorporating both
bureaucratic and socially embedded institutionafrobthe actions of natural resource

users.

Shocks, stresses and exogenous factors can catistions to be permanently or
temporarily superseded or modified. Some of thelkeghysical shocks, stresses and
exogenous factors affecting Gobi Desert pastoraeme described in the previous
chapter, Chapter 4. The territoriality model shawirigure 2-1 predicted that relatively
inflexible bureaucratic institutions in variabletiscapes, like those modelled in
Chapter 4, will fail at times. This is, in part,da@se high levels of variability change
the relative strength of the reward or sanction tieaders experience when breaking an
institutional rule or norm (Mearns 1993; CrawfortaDstrom 1995; Boesen 2007).
The risk of institutional failure has been realigedrid rangelands internationally.
Where this has occurred, pre-existing social oirenmental problems have been
exacerbated, or new problems have been create€(sgrer 2). Understanding
interactions between these forage variability dreimstitutions governing herding in
the Mongolian Gobi Desert can therefore help idetiie contexts under which feed

gaps are likely to be produced, and/or when irtgbial rules or norms are likely to fail.

Chapter 6 describes the socially embedded institatgoverning access to the forage
resource. This chapter firstly describes and aealyise bureaucratic institutional
settings created to guide the use of the Gobi Dederage resource. Bureaucratic
institutional settings are first described so thae breaking’ can be later assessed in
Chapter 6. Description and analysis in this chagpssumes that when policy-makers

design policy, they do so with the intention the policy will be adequately followed
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and policed. This chapter describes three maindmgratic institutional settings
governing access to the forage resource in the Begert, and two proposed settings
for the Mongolian Gobi Desert. Ways in which Iniongolian herders manage higher
levels of exclusivity over the forage resourceiactuded for comparison. The chapter
then attempts to analyse the institutions of curagwl proposed policies in relation to
their ability to either affect feed gaps or encgeraule-breaking. This is done largely
through identifying the relationship between thégies and the characteristics of the

forage resource described in Chapter 4 and pretitehe model shown in Figure 2-1.

5.2 Bureaucratic institutional settings of Mongolia

Figure 5-1 summarises the main features of theaogratic institutional settings

examined in this research.
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Table 5-1 Summary of current or proposed institutiomal settings that manage access to the forage resoa in the Gobi Desert. See main text for more deilaLocation =
study area governed by the particular institutionalsetting. Exclusivity = legal ability to exclude dier herders from access to the forage resource. Tinaferability = ability

to sell, lease or gift grazing use rights. Timespan length of exclusive use right. Spatiality = sp&itl dimensions of the grazing use right. Informatia sources are as follows:
Law on Land (Tumur-Ochir 2002), Green Gold (Uzukhet al. 2010; interviews), GTZ/NZNI (Hesset al. 2010; interviews), Draft Law on Pastureland (United\Nations
Development Programme 2008), MSRM Law on Pasturelah(Mongolian Society for Rangeland Management Unknen Year), Household Responsibility System

(Grassland Law 2002; interviews).

Institutional setting Location Exclusivity Transferability Timespan Spatiality
Law on Land Mongolia Winter/spring camp  Yes 15 — 60 yeals 0.07 ha for rights to a camp, grazing areas
rights are exclusive, dependent obagsize and what can be
grazing rights negotiated byyoumandaimaggovernments
exclusive tdbag during bad years
unless negotiated
Gobi-like PUGs Ulziit soum Dundgobiaimag Exclusive to PUG Unclear Unknown An average of 1,028 kmerPUG
Mongolia members
Steppe-like PUGs Bulgan and Bayandataims  Unclear Unclear Unknown 294 km367 knf although it is unclear how
Omnogobiaimag Mongolia prescriptive PUG boundaries were intended to
be.
Draft Law on Pastureland (Proposed) Exclusive to groups  Yes' 15 — 60 yeafs Group use rights are dependent on how ‘local’ is
Mongolia unless negotiated, defined, winter/spring pasture use rights are
partly negotiable to dependent upon number of livestock and
others members of family, and carrying capacity
Proposed MSRM Law on (Proposed) Exclusive to PUG No 15 years Group use rights are dependent on how ‘local’ is
Pastureland Mongolia members unless defined, winter/spring grazing use right is
negotiated, partly dependent upon number of livestock and
negotiable to others members of family, and carrying capacity
Household Responsibility Inner Mongolia, Exclusive to Yes’ Variabl€ e.g. 30, Dependent upon number of livestock and

System China

household or groudp

50, 70 years

members of family, and pasture type (about
4.86knfon average)

A Unclear if membership of the group is transferahteopposed to grazing use rights within the grodxtension to 40 yearSThe Grassland Law (2002) provides for grazing use
rights exclusive to the individual household ottie group. In this research’ study sites, herdatsdxclusive rights to the level of the individhausehold, although the legal status
and exclusivity of the additional land in which seof them grazed was not explored further in tiearch® The sale of lease rights is prohibitédn Inner Mongolian study

areas, the lease timespan was 30 years.
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5.2.1 Law on Land
The Mongolian Law on Land (Tumur-Ochir 2002) is thain legislation currently

governing use of pasture in Mongolia’'s Gobi Desangelands. The law was developed
‘to regulate possession, use of land by a citizetityeand organisation{Article 1.1),
defining land asd piece of space including the land surface, itk 8wrests, water and
plants’ (Article 3.1.1.).

Under the Law on Land, pasture use largely remaitisctive assummer and autumn
settlements and rangelands shall be allocateobigsand khot ails(neighbouring
families) and shall be used collectivefirticle 52.2).Mearns (1993) proposed that the
administrative boundary of theag may be the most appropriate territorial unit isel
steppe areas. All else being equal (like livestoginbers), Chapter 4 found that
resource density was low during bad years and mewin the Gobi Desert, and may
even be considered low in a good year. This lowusse density explains why
Mongolian Gobi Desert herders do not generally fémekhot ailsthat are provided for
under Article 52.7 of the Law on Land, whereby leesdmay jointly possess land
under winter and spring settlements through tlkéiot ail communities.Murphy

(2011) also suggests that the tekindt ail’ has been misunderstood, and that herders
see &hot ailas a household plus an area to its south fortbeksrather than a
collection of herdergjers Regardless, the pluralism implicit in Article 3Zonflicts
with this alternative meaning of the term, and wea&onfusion as to whether singular

khot ail can legally possess winter/spring settlements.

Possession rights for winter/spring camps are itdide (Article 30.2). Certificate
holders may transfer their certificates or put thascollateral in a legally allowed
manner’but only to Mongolian citizens, companies and organisati¢Asticle 38.1).
Possession rights are for 15 — 60 years, with gdssiply of extending possession for a
maximum of 40 years (Article 30.1). The size ofddhat can be possessed is 0.07
hectares (700 fpfor privategersand houses for the purposes of household needs
(Article 29.1). The Law on Land makes provision éaclusive lease rights for this
immediate area of land. Exclusive rights cannoblb@ined legally for the pasture
surrounding the registered household area, bugdbially embedded institutions

described in Section 6.3 create additional de fegtds around winter/spring camps.
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The State Central Administrative organisation iargfe of land issues has responsibility
to ‘formulate and implement methodology, guidelinesragdlations for definition of
land degradation and damage levels and desertiboatypes for combating those
damages and land rehabilitatiofArticle 19.1.9).Soumgovernments are required to
create annual land management plans that are temisigith more general plans
created by higher order governments (Article 20.XGdvernment also has the power to
‘make decisions on eviction of persons who causggfisant degradation of land

based on conclusion of authorized professional miggtion’ (Article 20.2.6).

Indicators of degradation are not defined or dégctifurther. Given the shifting
understandings of degradation described in Ch&ptiis lack of definition may
facilitate a local interpretation that is more ughced by, for example, the power
relations described by Murphy (2011), than rangetkssience.

Fernandez-Gimene al.(2012) noted that as mobility and reciprocity erécal for
reducing vulnerability t@zud strong cross-boundary and cross-level institistiare
needed that designate reserves at a variety aabpadles, with their specific
conditions and terms of agreements be respectsturaise at the local level is not
prescriptive under the Law on Land, and is larggiyto the discretion of lower order
officials as ‘erms for letting or prohibiting animals graze innkeér and spring pastures
shall be set forth by souamd district[bag] Governor taking into account citizen’s
proposals and hay yield of the particular ye@irticle 52.2). The responsibility of
determining ‘sourrlevel reserve rangelands to be used in the ewdmatural
disastersdzudand droughts, including its boundaries and limitsat theaimaglevel,
as is ‘aimagevel reserve rangeland@Article 52.9). Intersoumand interaimag
movement is facilitated through Article 52.8, whitflates thatinh the event of a need of
evacuation or a movement to territories of otagnagsor soumsdue to natural
disasters or other emergencies, the relevant lggeérnments shall make a decision to
reach an agreemeniThis institution is a higher order equivalenttbé herder-to-
herder negotiation discussed in Chapter 6. Howavermber of herders interviewed
stated thabtor agreements did not always ameliorate conflicts betwlocal herders
and those from further away that have moved ingir fhastures (herders oior) at

more localised scales (Chapter 6).

Whilst the Law on Land is not entirely prescriptaed provides for some level of local
control, interpretation of the Law on Land by loo#ficials varied betweesoumsan
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ways that may overextend intended levels of flditybiA lack of institutional
specificity, historical legacies of bureaucratistitutional settings and emerging
structural adjustments appear to be important reafw this overextension. The
following description of twsoumsllustrates how local interpretations of the Law o

Land can manifest.

Bulgan and Bayandalai are two neighbousiegmsare of similar distance to the
Omnogobiaimagcapital of Dalanzadgad. They are geographicathylar with both
including sections of the mountainous Gobi Gurvaiklsan Strictly Protected Area.
Despite these similarities, interviews found tinet timing, interpretation and
implementation of the registration of winter/spricegnps in these twaoumswvas
different. In Bayandalasoum registration began in 1995/1996. The registratibn
camps was almost complete by the 2010 survey pdndslulgansoum registration

was completed by 2009. Prior to 2006, both sprimdj\@inter camps could be registered
for each herding family in Bulgasoum A herder from Manlasoumalso believed this

to be the case in thesoum,and additionally stated that they had a registetedmer
camp(Law on Land, Manlasoum,Omnogobiaimag,> 30 years herding). Since 2006,
only one camp has been allowed to be registeredqesehold in Bulgasoum

although possession rights over multiple camps weteancelled for herders that
registered prior to 2006. In Bayandataum it was local policy to register only one
camp per family although some herders with largalmers of livestock were officially
granted more than one camp. The rationale givethfsiwas that larger herds needed a
larger area to rotate. There was little biogeogiagmeason for the difference in
interpretation between Bulgan and Bayandsdaimsit is probable that the differences

were simply due to the way in which the local aéls in eaclsoumread the law.

Officials from bothsoumanoted factors unique to their local context thatmit

difficult to interpret, establish or enforce thenan Land institutions. Herders from
Sevreisoumhad historical rights to winter camps in Bayandataim These rights

were formalised during theegdelperiod, although manyegdelinstitutions were also
based upon pre-existing socially embedded instist{see Chapter 2). However the
bag governor fines them 8,000T each winter for accestie camps that they
customarily used during threegdelperiod. It is unclear under which article of thenL

on Land these herders are fined under, but Art283%.1 to Articles 28.1.4 stipulate

that persons allowing their livestock to trespasdqrted or possessed land can be fined
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between two and ten times the minimum wage by tdvegor or state inspector. The
8,000T figure was not considered to be enougheaaent these Sevrsoumherders
from continuing to enter theoum with the average monthly earnings of a Mongolian
working in the agriculture, hunting and forestrgtee in 2009 being 175,200 T
(National Statistical Office of Mongolia 2010).

A soumofficial in Bayandalai believed that many more legsidwere interested in
registering their camps to prevent others fromrmgetheir winter area after the
2009/201dzudthan prior to it. They also stated that thereearaany fights over

winter camps due to there being so few suitabés silative to the number of herders
registered in theoum Articles 35.1.4 and 35.1.6 of the Law on Landespo provide
for sub-leasing arrangements over winter/springpsarout both Bulgan and Bayandalai
soumofficials considered that the Law on Land maderavision for such an
arrangement. Despite this, herders often statédhitbaub-leasing of winter/spring
camps was a common occurrence (see Chapter 6)l. afficaals may therefore have
passively accepted sub-leasing as a way resolanfict, or for providing livelihood

security for herders who were already established.

5.2.2 Pasture User Groups
Pasture User Groups (PUGS) are similar to the deaft on Pastureland and MSRM'’s

proposed Law on Pastureland in that they were dedigvith the assumption that land
degradation and herder conflict over access tdéatage resource is significant, and that
both are caused by unregulated access to pastiirebipock (see Chapter 2). The
underlying premise of PUGs is that environmenta aconomic benefits will result

from collective action amongst herders. The Swisgdlopment Corporation’s (SDC)
Green Gold Programme uses the term ‘pasture usapgrto describe multiple herders
in a defined geographical area that it has encedr&g engage with collective action to
meet pasture management and other livelihood gdadsreasons of simplicity, all
herder groups that have been established withs$istance of development agencies

for environmental and livelihoods purposes are lesd in this research as PUGs.

Development agencies facilitate PUG establishmedtdesign, generally using
participatory methods. This creates an opportunitherders to transform socially
embedded institutions to formalised rules undeRb& institutional setting. However,

the overarching aims of PUG development are prareefoy development agencies,
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hence their involvement. These aims are generalited to natural resource
management and livelihoods aims, but may not alaéige with herder perspectives
(see Chapter 8 for examples). Development agenfies have quite clear ideas about
how these aims can be achieved. For instance gttieipation of women and poor
herder households, collective action and a demiotiticture are often emphasised.
Aid money also often accompanies the establishiwieRUGs. These factors may,
indeed are designed to, influence rule-making igssthat were not previously socially
embedded (Murphy 2011). Because of these influeiig&s are referred to as a

bureaucratic institutional setting in this research

The operating arrangements of PUGs vary betweearregd the development agency
facilitating their establishment. PUGs vary in teraf aims, membership size, or legal
recognition, making it difficult to easily definegm. Some have spatial boundaries,
with the general expectation being that herdersregulate grazing pressures within
that spatially defined area. Others are designatetmunity managed areas only
spatially defined to determine membership eligipilln general, however, members
agree to provide mutual assistance to each othativities such as providing labour
for maintaining winter shelters or long distancgration, and to work towards
sustainably managing the pasture resources of BéB area. Eligibility for PUG
membership is generally based upon a herding holgséhaving pre-existing formal or
informal rights to a permanent winter/spring camhin the project area. Development
agencies typically provide funding and other supfmractivities of the PUG,

including fencing of winter/spring pastures, comityinentres, business loans and

information sharing workshops (Usukhal 2010).

In this thesis, areas in Mongolia without PUGsrafferred to as having a ‘Law on

Land’ institutional setting, and areas with PUGsddistory of PUGS) are referred to as
having a ‘PUG’ institutional setting. This is fopmparative reasons. Although Article
52.2 of the Law on Land provides for some levetalfective action, the institutions of
Mongolian Gobi Desert’'s PUGs are not specificatiynialised under the Law on Land.
Some PUGs have formal agreements wdhmgovernments. It is unclear whether the
legality of these agreements has been tested, airtiwd implications of these

agreements are for use of the land as collaterdbéms etc.
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It is also unclear how the spatiality of collectavetion provided for under the Law on
Land reconciles legally with the spatiality of PUG#is has the potential to be an
issue. For example, 9-Erdene and Ireedui PUGs indgwbiaimagare smaller than
thebagsprovided for under the Law on Land, but &t ailsprovided for under the
Law on Land are rare in the Mongolian Gobi Dedarsome cases, the institutions of
PUGSs, the Law on Land and socially embedded ingtita (see Chapter 6) merge,
although the manifestation of this tripartite mergan vary in space and time.
Consequently, PUG institutions can be considerexkist in addition to, or as an
extension of the institutions of the Law on Larather than as a bureaucratic

institutional setting that totally replaces them.

The PUGs in Ulziisoumwere established in 2007 as part of the SDC’s G@ad
Programme (Green Gold Project Officer, personalroamication, June 2009), and
SDC still actively supported the PUGs during thé@nhterview period. SDC’s aim
was to address the most demanding task of adapting thdeuaof animals to the
carrying capacity of their pasturelah{lUsukhet al.2010). This was to be done via an
initial learning period whereby herders implemeriadreasingly complex pasture-
management activities that requi¢ collective actions of increasing complexity’
(Usukhet al.2010). In this research, the data from PUGs initdbpumhave been
combined due to their similarity in landscape tgpe establishment history. They are

here termed ‘gobi-like PUGs’.

Gobi-like PUGs were designed with the intentiort thay would regulate and facilitate
seasonal rotations and inter-annual movements;aéflaise and possession rights to
pastures, ensure respect for reserve pasturesjunotion with local government and
regulate the number of animals in line with cargycapacity (Usuklet al. 2010). The
Green Gold PUG project officer stated that membgreed upon where not to herd
each year, and kept asideudemergency pasture to be rested, but more in-degatilsl

about how these agreements were made was outsidedpe of this research.

Clearly defined boundaries (of both the naturabuese and group with rights to it), and
locally adapted rules governing resource usagecalbective-choice arrangements in
decision making (Ostrom 1990) have been emphasisddcally managed resource

use. There is a large body of theoretical litem@nound these design principles that are
thought to have strong, practical implications @vier 2000; Campbedit al. 2001).
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PUGs were largely designed in line with these pples. For example, the gobi-like
PUGs were defined within the boundaries ofsbam a bureaucratic boundary
although one accepted by herders. Fifteen PUGBebntovering Ulziitsoum,signed
agreements with th@oumgovernment (Green Gold Project Officer, personal
communication, June 2009). According to the Greeld®UG project officer, herders
defined the territorial boundaries of Green Gold33Ubut thesoumCitizens’

Assembly validated them. It is unclear whetherAssembly also kept a written record

of, for example, the number of households invohadyther PUG attributes.

Usukhet al.(2010) stated that membership of Green Gold PUGsmandatory for
those registered within tteum.This was pre-determined by the Green Gold project t
avoid conflicts between members and non-membensudlragreements outlined each
PUG'’s geographical area, with yearly agreements adere and when different
pastures could be grazed, the number of livestack UG was allowed, and the way
in which herders would assist each other with hdalbgur. Whilst the Green Gold
Project Officer stated that each PUG consistedddb125 families, one herder
interviewed (PUG, Ulziisoum 30 years herding) stated that there were abdut 10
households in her Green Gold PUG (a translatiaor ewhere the herder’s *households’

should have been translated as ‘individuals,” magpant for this).

PUGs were supported by an association of PUGs antbd number of staff who
provided technical support and liaised with locavgrnment. An active member of the
PUG (PUG, Ulziitsoum 35 years herding) said that the Green Gold progra lent
money to PUGs for the development of wells andi¢heing of winter/spring pastures,
and that the PUG lent money to individual membé&he leader of a PUG group (PUG,
Ulziit soum Dundgobiaimag 5 years herding) specified this further, statimat each
member paid 7,000T into an account, with the Gfgeld programme giving an
additional 50%. This money was then lent to memb#tlts an interest rate of 5%. As of
the time of interview (August 2010), the fund haibi@l of 5 million T (a profit of
800,000 T) that the group planned to spend on ameiv

On behalf of the GTZ, The Initiative for People @¥rd Conservation of the New
Zealand Nature Institute (NZNI) established a tofed PUGs in the along the Gobi
Gurvan Saikhan Strictly Protected Area in Omnogoimag. The objectives of these
PUGs were similar to the gobi-like PUGs, but haderaf a participatory, community
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driven focus in ordert6 enable local communities to use natural resosiioghe

project area sustainably, in cooperation with logalvernment and the private sector
GTZ/NZNI used community organisationsis‘its main tool for achieving its goal of
improving pasture conditions and halting furthesdsdification’ (Hesset al. 2010).

Due to their similarity in landscape type and elssament history, PUGs established by

NZNI are considered together as ‘steppe-like PUG#is research.

In consultation with herders, a 367karea was selected for the 9-Erdene PUG in
Bulgansoum and a 294krarea for the Ireedui PUG in Bayandalaim Some

herders stated that there was a strict, exclugagad boundary for the groups, but a
NZNI staff member stated that such a boundary veasmintended as herders
emphasised the need for mobility (Sabine Schmatsgnal communication). Active
involvement by GTZ/NZNI had finished by the 201@eiview period, and the
involvement of numerous development agencies imagmn made it difficult to
ascertain what assistance herders had receiveghotto, and after, the establishment
of the GTZ/NZNI PUGs.

In contrast to the gobi-likBUGs, membership was not mandatory. An estimatéd 14
of the project areas’ total number of householdslbecome members by the time
project funding had ceased (Hegtsal.2010). It is not clear how member/non-member
conflict was proposed to be avoided, but it isgide that a ‘fuzzy’ spatial boundary
and the dominance of socially embedded instituttbas overrode any bureaucratic
institution that bounded resource use (see Chépteay account for the lack of

conflict cited by herders during the 2010 survejsvas hoped that the groups would
be self-sustaining, continuing after the end of #I&Z/NZNI’s facilitation/funding.
According to group leaders, PUGs had agreementstivisoumgovernment similar to
those of the Green Gold PUGs in Uladum Omnogobiaimag The 9-Erdene PUG
leader stated that the group had 15 herder howtehslmembers, 80 people in all. The
9-Erdene PUG leader also stated that the groupeastt year, and agreed to leave their

winter camps between March and mid-April.
By 2010, PUG membership was low across both PU&styjpable 5-2). This was

despite the aims of development agencies for thi@utions of PUGs to endure, and the

emphasis on participatory planning and rule-making.
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Table 5-2 Characteristics of herders interviewed, Y institutional setting.

Steppe-like Gobi-like Law on

PUG PUG Land

(n=10) (n=15) (n=25)
Active member$ of an active PUG (%) 20% 40% -
Inactive members of an active PEI(®b) 10% 13%
Members of a no-longer active PUG (%) 30% 20% -
Not members of the steppe-like/gobi-like PUGs (%) 0%2 0% 100%
Not members of any PUG (%) 0% 20% -
Not from PUG area (%) 20% 7% -

A An active member was a herder that had very receetn involved in PUG activities, or planned to be
in the near futuré’ An active PUG was one that a herder directly statasl active, or was a PUG in
which activities were completed relatively recerttywere being planned for the near future.

Only three herders (n=15) in the gobi-like PUG¢estdahat they were active members
three years after group establishment, althougheantembership in gobi-like PUGs
was higher than in the older steppe-like PUGs.delex of steppe-like PUGs may have
been members of herder groups that preceded thpgfacilitated by NZNI/GTZ,
however. Encroachment by Law on Land herders iliG Rreas was greatest in the
steppe-like PUG, with two interviewed herders (nFdfating that they were not from
the PUG area.

A low level of active membership in PUGs does ratassarily indicate PUG failure if
the institutions it established had already beceowally embedded. Herders of gobi-
like PUGs commonly stated that their PUG had betinain the past or planned to be
active in the future. However these activities badn challenged by the overriding
need for mobility to prevent feed gaps, particylaliring dry summers and the

2009/201dzudwhen forage availability was particularly low (S€kapter 4):

‘I am the leader dione of the gobi-like PUGs]The group was founded in 2007 but
most herders have left since then and mové¢dnotheraimad. We plan to build a new
well but we’re waiting until all herders are heréPUG, Ulziit soum 30 years herding)

As analysis in Chapter 6 shows, both PUG and Lawasd herders commonly left
their soumandaimags.By default, this means that PUG members also fretiyukeft
their PUG area. Leaving tls®umwas twice as frequent as leaving #éw@agin both
good and bad years. Herders were 2 - 3 times ni@ly to leave in a bad year than a
good year. Nearly half of the herders left treumin the 2009/201dzud Gobi-like
PUG herders were more likely to leave fueimin a bad year than steppe-like PUG
herders. This was not the case in good years,stgihpe-like PUG herders more likely

to leave both theoumandaimag All steppe-like PUG, gobi-like PUG and Law on
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Land herders moved greater distances in bad yleansin good, with this difference
more notable in Law on Land herders. Gobi-like Plueders moved further distances
in bad years than in good years when comparecppstlike PUG herders. Law on

Land herders moved shorter distances, more oftegnad years than bad years.

PUG members emphasized high levels of forage viityais being the primary reason
for moving in and out of PUG areas. PUGs were pasidered to be inherently
inappropriate by herders. Some herders acceptéethéyamay be appropriate to areas

outside the Gobi Desert, but were unsuitable toi ®aisert conditions:

‘This area belongs to a PUG but we are not a mentdGs only work in areas with
large [highly productive]grass — in other areas they’re OK, but not hérUG, Ulziit
soum Dundgobiaimag 25 years herding).

Members of both PUGs frequently asserted thatphéa boundaries of their PUGS’
area existed, but were not enforced in practices Ptiémbers did not govern the timing
or frequency of each other’s seasonal movementsnitite PUG area, nor did they

seek to control movements in and out of the PU@:are

‘This area belongs to a PUG. We are members. Thaadoundary but because of the
climate it does not work. People move out, somestpeeple move in. The timing of
leaving winter camps is up to the individu#PUG, Bulgansoum Omnogobiimag

30 years herding)

The perceived reasons for why PUG boundaries warsidered porous differed
slightly between officials and herders. Movemeads group (that is, all PUG
members physically relocating to areas near edwr at seasons when forage
variability was low within the PUG area) may nov/edeen an initial intention of

PUGs. However a local official from Bayandas@umsuggested that:

‘The philosophy of such groups is that if they stgether they will benefit. But moving
in groups in hard times is bad. It creates moreflicinn new areas — it is easier to
negotiate access to forage if there is one family.6 (Bayandalasoumofficial,

Omnogobiaimag
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The capacity of groups to be self-sustaining wasstjoned by the same official. The
official suggested that whilst groups were activéially when there was external
funding and support (see earlier for examples)yigequickly declined when projects

were completed and development agencies withdrew:

‘Herder groups, likdthe steppe-like groupyvere originally established for pasture
protection. These groups were active when therefurading, but became inactive when
funds ended. They have not been sustainable. Dupgmork whilst there is someone
full-time organising activities. When thgeeganisers]eave back to Ulaanbaatar, their
role is transferred to a herder who is too busyhvather work to organise such
activities.’(Bayandalasoumofficial, Omnogobiaimag

Anothersoumofficial implied that PUGs were more viable ingte-like landscapes
where movement patterns are more predictable ti@ndre in gobi-like rangelands.
This perspective is supported by standing crop niagen Table 4-6. The same

official also suggested that groups may be morectffe if they provided a function,

such as marketing, rather than managing pastusssicc

‘Groups near the mountain have an annual meetingetwde when they will leave their
winter camp. But these groups were already doimguhofficially before-hand anyway.
Other non-mountain groups cannot have such an agee¢ Herder groups would be
good in the ‘gobi’ area if they co-operated in atheon-livestock/foragftasks].
(Bulgansoumofficial, Omnogobiaimag

5.3 Proposed bureaucratic institutional settings of Mongolia

5.3.1 Figure 5-1Draft Law on Pastureland
The Mongolian draft Law on Pastureland (United biagi Development Programme

2008) is defined in Article 1.1 athe legislative basis fdregulating]relations of
possession, utilisation and protection of pastundlaThe version discussed here is

from 2008, as this was the only English languagsioe available.

The draft Law on Pastureland extends upon the Lawamd (Tumur-Ochir 2002) by
being more explicit in linking pasture access tbrek herder groups that resemble the
PUGs described in Section 5.2.2. Under Article 13astureland possession rights
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shall be given to herder communities... solely ferghrposes of livestock husbandry’
A herder community is defined aswalunteer organisation of local herder families
formed.... witijthe] purpose of possession, utilisation, protectiomatalitation and
improvement of pasturelanidArticle 3.1.5), which is similar to that of tHeUGs
described earlier. Like the gobi-like PUGs, poss®srights are exclusive to the

community and cannot intersect with pasturelandg@ssed by others (Article 13.5.1).

The United Nation’s translated version suggeststtieareference to the wortbcal

does not necessarily imply that the families asgdent (United Nations Development
Programme 2008). However it is difficult to discemmwhat other basis the draft Law
on Pastureland intends for communities to be forrdéagether herder communities are
to be formed based drag membership is unclear. The legal abilitybaigleaders to
control the activities of herder groups that malygartially overlap with theibag if
herder community membership is not based ugagiboundaries is similarly unclear.
Article 13.2.3 requires herder community memberdive locally where they are able
to utilise and monitor pastureland in possessibonitors accountable to the group are
believed to be important for common property ingignal settings (Ostrom 1990). The
low forage resource density in the Gobi Desert (Seapter 4) questions the practicality
of strong monitors as herders are often dispeesaljocal officials are under resourced
(Mearns 2005). However in not explicitly definingher ‘community’ or ‘local’, there
may be greater flexibility for herder dispersiorbiad forage years than under the Law

on Land.

Transferability of community possession under tredtd_aw on Pastureland is
guaranteed under Article 18.1.3 as per the Lawamdl_the land possessor shall enjoy
[the right]to give’(Article 35.1.6)or ‘transfer the certificate{Article 35.1.4). 1t is
unclear whether transferability of membership gf@up is permissible. Length of
tenure also references the Law on Land, statifgticle 30.1 that possession may be
given for 15 to 60 years.[and] may be extended for not longer than 40 years at a
time’. The area of land that herder groups can possekitarmined by thetimber of
members ofthe] herder community ovgthe] age of eighteen arnthe] area of land

allowed for[the] number of sheep units owned by the commui#ityicle 4.1.3).

By emphasising livestock carrying capacities (Aicle 3.1.2; 4.1.2; 25.1.1), the draft
Law on Pastureland assumes that current grazirggymes are having a significant
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impact on the forage resource. By making provisionsnter-aimag soumandbag

otor reserve areas (e.g. Article 7.1.5, 28.1.2), inagledges that summer drought is a
recurring feature of Mongolian rangelands. Whihd tisk that drought at a variety of
spatial scales can also affect reserve areasaietyof spatial scales, the tiered reserve

system may have been designed to offset somesofishi

The draft Law on Pastureland does not make pravigiothe dynamics of livestock
numbers in response to climatic variabiliyly that the humber of livestock...
registered inthe] annual livestock censufArticle 15.3.1) must be used in determining
possession area. Whilsegional specifics, traditions of pastureland uaien’ as well

as ‘carrying capacity (both Article 4.1.3) are to be considered whenigeating winter
and spring camp pastures, it is unclear whethetewspring pasture sizes can change if
livestock numbers increase and there is adjacadttlzat is not already possessed. The
draft Law on Pastureland does not stipulate at whatt in time a herder’s baseline
herd size would be chosen in order to calculatestex] (grazing use right) areas. This is
important. For example, immediately aftedzaud,herd sizes are at a comparative low
(Chapter 8) and herder livelihoods may be undeergestress (Chapter 9). Fixing
possessed areas based on a gostiherd size may not allow herders to build

themselves out of an unviable herd size.

The draft Law on Pastureland more explicitly refiees aligning grazing pressures with
seasonal carrying capacities than the Law on Largl Article 4.1.3, 15.3.1, 25.1.1). In
its references to carrying capacities, the dra¥t ba Pastureland assumes that forage
availability is more static between years than dbed_aw on Land. However this
thesis demonstrates that the forage resource GegerDarea differs between seasons,
years and landscape types (see Chapter 4). Comdbgudacing a static carrying
capacity on an individual or spatially defined ar@sis provided for under the draft
Law on Pastureland, may create feed gaps in badédoyears or opportunity costs in
good forage years. Similarly, the draft Law on Besand also does not stipulate the
minimum or maximum number of herder community meraper whether there is any
flexibility in possession right areas as the nunmdferommunity members change over

time.

Herder communities have a responsibilitytave an action plan or programme for

activities on pastureland possession, utilisatipmtection, rehabilitation and
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improvement{Article 13.2.2) for their possessed area. Howehisrmay conflict with

the ability of various tiers of government to cahtvhat occurs on possessed land. That
is, the creation of localised institutions may hpexseded by higher order, bureaucratic
institutions. Governors afoumsandbagshave the authority teestablish precise dates
for pasture rotation and release the pasture fazeghand goats by sendifaattle],

horse and camels to distant pastur@sticle 11.2.6) andmake a decision on building
new winter and spring shelterfArticle 11.2.7). It is not clear whether they agpt out

of giving precise dates, but the assumption thetipe dates could be established ahead
of time and then enforced implies a forage resotiratis more predictable than that
found by Chapter 4.

It is also unclear how the pastureland managemnansArticle 9.2.1) thadimags
have the authority to develop can be reconcileti tieé smaller scale plans of the
herder communitiesThe state central administrative organisation iraje of
agriculture shall develop methodology... for protestand rehabilitation of
pastureland, and organize and ensure its implentemta(Article 24.1) and yet it is the
responsibility of the herder group tmaintain reproductive capacity of pasture unit
area in possession, including vegetation growtkds®ey and other biological
capacities’(Article 18.2.2), ‘ombat plant diseases, insects and rodents... aiits 0
expense(Article 18.2.4) andtake all possible measures in case of distributibn
extremely harmful insects and roden&tticle 18.2.5). Article 27.2 states thalisputes
over pastureland dthe] local level shall be settled by bafibaders] but it is higher
order tiers of government that control who getsspesion of pastureland, the area of

land and how herder communities are to manage tress.

The draft Law on Pastureland states thi@ pastureland shall be under State control
regardless of possession stat(&tticle 4.1.1). Actions that are deemed to indpen

upon these rights of control are prohibited, with traft Law on Pastureland expressly
exerting rights over palatable vegetation. Tpmtection, rehabilitation and
improvement of pasturelandims of the draft Law (e.g. Article 3.1.5) areteaied by
punitive measures — something currently absentrumdsting PUG models. Herder
communities that do not fulfil their obligationsrche fined between two and fifteen

times the minimum wage, presumably per month (F8).
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‘In order to avoid deterioration of pastureland chateristics and quality. [the]

grazing number of animals exceeding carrying cagya¢hrticle 25.1.1) is prohibited.
So too is breaching of rotation and resting schedules seamyauthorised body’

(Article 25.1.2), andcollecting and cutting vegetation in desert andedlesteppe
zones'(Article 25.1.3). These provisions are similar tated, development agency aims
for the gobi-like PUGs. A main difference is thaider the draft Pastureland Law there
IS more opportunity for these institutions to baipively enforced. Allowing livestock

to enter interaimag soumandbaghotor reserve areas without permissigAtrticle
28.1.3) is a fineable offence under the draft LamPastureland, as is the construction
of ‘fences, shelters, winter and spring settlementscommmon utilisation pastureland

without permission

A number of additional rights and responsibilitiesherders with grazing use rights are
stipulated under the draft Law on Pastureland. &laee guaranteed rights fmo'ssess
and utilise pastureland... solely for livestock huslrg purposes(Article 18.1.1),
‘fence and protect pasturelan@hrticle 18.1.2) and exercise the rights of thafdtaw
on Pastureland, which largely involve damage corsgion, transfer of certificate or
its use as collateral and extension of possesaidities 35.1.2 — Article 35.1.6 draft
Law on Pastureland). Explicit responsibilities u#‘ [submitting]an annual report...
on implementation of a plan or programngétrticle 18.2.1), ‘[maintaining]
reproductive capacity of pasture unit area in p@ssen including vegetation growth,
seeding and other biological capacitiggrticle 18.2.1), [rehabilitating], [improving],
[irrigating] and[establishinglnew water points, fenfsg and[protecting]pasture’

(Article 18.2.3), ‘[combating] and ‘[takinghll possible measurkagainst plant
diseases, insects and rodents (Article 18.2.4 8219), and administrative tasks such
as paying land fees on time, and registratiohafdertificate is transferred. An
additional responsibility is implied by Article 221 that statesf'no rehabilitation

work has been done on pastureland in possessioloapdstureland condition was the
same as before possession or deterioratithe possession may be terminated prior to
expiration. Under the Law of Land, responsibilitiée creating an annual plan lay with
thesoumgovernment (Article 20.1.2 Law on Land). Consedlyethe draft Law on
Pastureland represents a decentralisation of bara&@aresponsibility, but not

necessarily of rights, to the herder group.
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5.3.2 Proposed Mongolian Society for Rangeland Mana  gement Law
on Pasture Land
The Mongolian Society for Rangeland Management (MR a non-government

organisation that evolved from Swiss Developmenp@mation (SDC) funding. As a
result, there are organisational links betweerMB&M and the Green Gold
programme that established the gobi-like PUGs $&ation 5.1.2). MSRM has been
very active in engaging with Mongolian policy makéan relation to the draft
Pastureland Law, and have proposed their own ver&8oen the potential political
influence of the group, and that the draft Pastim@lLaw was still in draft form at the
time of writing, elements of MSRM'’s proposed Lawyweell be adopted. The MSRM

version of the draft Pastureland Law is therefanestdered here.

The draft Law on Pastureland (United Nations Dewelent Programme 2008) and
MSRM'’s proposed Law are broadly similar. They batbre explicitly link access to
the forage resource with herder groups, with MSRsion including more specifics
about the functionality of the herder communitiesttit names as PUGs. The purpose
of MSRM'’s proposed Law is similar to that of theffrPastureland Law, with an
emphasis on sustainable pastureland use, but@dliii clarifies the
rights/responsibilities ofherders’ self-governing organizations on pastumedaand

regulates apasture use fedArticle 1.1).

Like the draft Law on Pastureland, MSRM'’s propokad obliges possessors of
grazing use rightaot to deteriorate biological capacity of vegetatigrowth,

aftermath and seed maturityArticle 13.2.3), to use PUG funds fgorotection and
rehabilitation of pastureland(Article 15.2) , not toKeep stocking rate that exceeds the
carrying capacity of winter and spring pasture laridrticle 17.1.5) or ¢ollect and cut
plants in desert and desert steppe and in the palsiad where the soil erosion and

desertification processes are occurrir{érticle 17.1.2).

Both laws provide for exclusivity of access to agped herder group. Neither version
defines the spatiality or temporality of ‘local,ithv Article 7.4 of MSRM'’s version
stating thatherder households living within the boundaries atpre use units and
using pastureland, herders of training and resedrdtitutes and budget organisations
shall become members of PUGsd ‘pasture use units’ being defined as simafy
area restricted by a boundary with the sajmerpose]of possession and utilisation,

with the sampossessorsjnd users’.
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Winter/spring pastures that are denied to law-brgpkerders can be contracted out to
‘other herder households to use the non grazed areasnter and spring pastures’
(Article 7.8.8). Rights are for access, rather tbemership, withthe pastureland
[remaining]under state ownerships per the draft Law on Pastureland. However,
grazing use rights may or may not be ultimatelpdfarrable; Article 17.1.1 prohibits
‘collateriate, sell and make a gift the CertificatieRights on possession and utilisation
of pastures allocated within the boundaries of a@aafor managing pastoral livestock
husbandrywhile Article 16.1 allows for transferability afse rights if land-use has
been intensified through cropping, for example.

Grazing use rights are given for 5 years in thenfof inherited rights, with the period
for the one time extension of the pasture usefwate not exceeding 60 years (Article
10.3). The initial time period is shorter than thaft Law on Pastureland (cf. 15 to 60
years), but the maximum extension period is lorige”0 years)The reason for

having a shorter time period is unclear.

MSRM'’s proposed version of the draft Law on Pastumé introduces a novel permit
system for accessing winter/spring pastures. Hdrdeseholds ankhot ailsthat have
not followed internal rules and bylaws, fulfilled plan, kept noen of livestock in
accordance with the carrying capacity of winteriggrpasture land and made payment
for pasture use fee in tim@Article 7.8.6) are denied access to their wirsignihg
pastures and winter shelter that many currentleledfectively permanent lease rights

to under the Law on Land.

Given that in establishing boundaries of winter-spring pastirenumber of livestock’
are considered (Article 6.6.5), initial winter/spyipasture sizes, by definition, should
be large enough to accommodate the number of tiekdterders owned at the time the
permit was issued. Like the draft Law on Pastumrbléns unclear whether
winter/spring pasture sizes can change if livestaakbers increase and there is
adjacent land that is not already under permifféds is important given the high
volatility in livestock numbers in the Mongolian GBidesert (see Figure 8-1).
However, the emphasis on winter/spring carryingacdfes is a strong institutional
acknowledgement that winter/spring pastures asevasgable than summer pastures.
These pastures are more at equilibrium than sumastures, and they thus may be

more vulnerable to overgrazing (see Section 4.8arjying capacities defined by this
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time of year are likely to have more effect on relagd condition than carrying

capacities based on forage availability during s@mm

MSRM'’s proposed version of the law includes a pasuser fee, and a polycentric,
federation structure that Ostrom (2005) suggestddvocrease the likelihood of
sustainability. The pasture use fee requires %o of[the] pasture use fee revenue
shall be put tesoum’sor district’'s budget, 20% to local PUG Associatiand 70% to
local PUGs for using for protection and rehabilitatt of pastureland and other
measure's(Article 15.2). MSRM'’s proposed version makesemgral reference to the
Law on General Taxation and Law on Land Fees (krti&.1), but as it is unclear
which part of these laws are being referenced tlam@xact amount of the fees is also

unclear.

MSRM'’s version gives far more detail about the ing functioning of PUGs, and their
embeddedness within a greater administrative aatlasfnierarchy, than the draft Law
on Pastureland. MSRM'’s version stipulates that PUiGtheir internal functioning
shall have to follow principles such as democrdgcision making, equitable benefit
sharing, equal rights and opportunities for men avmmen, solidarity with poor and
disadvantaged member@rticle 7.2). The contracting out of possessiahts also
requires the vote of two thirds of PUG members urdgcle 7.8.9. PUGs are given
greater levels of independence from current goventradministrative structures in
MSRM'’s version than in the draft Law on Pastureldhdutlaws the action o&'
governor ofsoumor district who[interfering]in internal affairs of PUGs anfabusing]
his/her authority’(Article 19.2). In doing so it at least partiatlysolves the uncertainty
created by the institutions of the draft Law ontBiadand that allow higher order

governments to interfere in PUG institutions.

Both the draft Pastureland Law and MSRM'’s versiguire high levels of
administration on the part of herders. The bothluiregannual reporting by herder
groups. MSRM'’s version creates additional levelburieaucracy, accountability and/or
reporting by creating Pasture User Group Assoaiat{@rticle 7.7), Temporary Pasture
User Groups (Article 7.9.43oumpasture co-management committees (Article 7.12)
andaimagand national level associations of PUGs (ArticlE0]. Punitive fines are
generally greater in MSRM'’s version than thosehm draft Pastureland Law, with an

additional fine for elected officials if they infere in the internal functioning of PUGs
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(Article 19.2). The transaction costs associatddl tie level of reporting and
enforcement required by both proposed laws aréyltkebe high. However, whilst the
MSRM version gives herder groups more respongybilitalso grants them more rights

than the draft Pastureland Law.

5.4 A comparison with the institutional settings of Inner
Mongolia

The desert steppe areas of Inner Mongolia, Chireresmany biophysical similarities
with those of Mongolia (see Chapters 3, 4), ancelmeommon institutional history
(see Chapter 2). In more recent years, bureaacdnatitutional settings governing
access to the forage resource in Mongolia and INtwgrgolia have diverged. Inner
Mongolian institutional settings are far more coexplhan those governing the
Mongolian rangelands. For example, multi-levellestitutions do not have equal
influence on the pastoral system across spacdraed¥Waldron 2009). An in-depth
description of the institutions governing accesthforage resource in Damao and
Urat Rear Banner, Inner Mongolia, is thereforeattgmpted here. Rather, some of the
ways in which herders incorporate or modify morelesive bureaucratic institutions in
a similar biophysical context to Law on Land and@idstitutions are considered. The
aim of this comparison is to inform the broadercdgsion about institutions in the
Mongolian Gobi Desert.

As with the Law on Land in Mongolia, different ld@ministrations have adapted
national laws to suit their local context. In Chitizere is an implicit appreciation by
higher level governments that policies will be addpo suit local conditions in ways
that are sometimes outside the scope of natiomnel olicies. Consequently,
understanding the local manifestation of the laaggining to rangelands is likely to be
more useful than understanding the written intédtupeaucratic institutions applied
to/in Inner Mongolia.

The Household Responsibility System is the overiagcimbrella institution governing
access to the forage resource in Inner Mongoliealmumber of laws and decrees
formalise management of the forage resource atiatyaf administrative levels. Like
the bureaucratic institutional settings in Mongalescribed earlier in this chapter, they
typically emphasise the ‘rational’ utilisation dfet forage resource in order to prevent

declines in rangeland condition. For example, thed the national Grassland Law
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(2002) is protecting, developing and making rational use rafsglands, improving the
ecological environment, maintaining the diversityiwaing things, modernising animal
husbandry and promoting the sustainable developwfaiie economy and society’
(Article 1). Article 61 of the Agriculture Law (2@) emphasises the protection of
grassland vegetation, as well‘pseventing the grasslands from degeneration,
encroachment by sand and salinizatidgkrticle 1 of the Decree of the Ministry of
Agriculture’s (2005) reinforces the aim of the Gdlasd Law (2002), and further
stipulates that the State shall applyater-livestock balance systethat keepsd
dynamic balance between the total amount of thbladadder available to a grassland
user or contracting operator of the grassland amotigh any other channel and the
amount of fodder required for the livesto¢Rrticle 3).

In general, exclusive use rights over the forageuece are viewed as an important
mechanism by which the aims of ‘rational usage'asfgelands in Inner Mongolia can
be met. The Grassland Law (2002) provides a mesimafar the granting of exclusive
pasture use rights to individual herders. Artic3eof the Grassland Law (2002) states
that grasslandsnay be contracted for management by householdgidudilly or
jointly.” Article 14 gives the general stipulations of t@ntract, including the need for
the contract to includdhe rights and obligations of both parties, therfbaundaries,
area and grade of the contracted grasslands, tha & the contract and the starting
and expiration dates, the purpose of use of theglamds and the liability for break of
the contract Responsibility for protecting, developing and rationally using the
grasslandsis also stipulated in the contract (Article 14jerders with contracts over
the land mustrhake rational use of the grasslandarficle 33) and may not exceed the
stock-carrying capacity verified by the competahmaistrative departmeh(Article

33; 45).

In Damao and Urat Rear Banner, rangelands arailiitately possessed by the
collective, rather than individual households, #rete is room for local interpretation
of national laws. Nevertheless the emphasis oruskaty in Inner Mongolia is greater
than that of the Mongolian Law on Land. During ntlspwing exercises (explained in
Chapter 3), herders in Damao knew the total ardebanndaries of their exclusive
grazing use rights, and were clearly able to ithtstthem (see Figure 5-1 for an
example). In contrast, the possibility of exclusgrazing rights to the level of the
individual household does not exist under the Lavi.and (Tumur-Ochir 2002), draft
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Law on Pastureland, proposed MSRM Law on Pastwuiadain PUGs. When

Mongolian herders were asked to draw a hypothegiced that they would need to graze
their livestock under an exclusive institutionatisg, they frequently said it was
‘impossible’ or drew only the area they would né&da very short period of time (for
example, the area they would need for a three \wegkd before needing to move

again).

Bureaucratic institutions in Inner Mongolia arecafsore prescriptive than Mongolian
institutional settings, and provide greater supfmran intensified land-use. For
example, under the Grassland Law (2002) the Steteueages and supports
‘development of man-made grasslands, improvemeratofal pastures and
development of bases for forage grass and fodder...ihcrease the yielding capacity’
(Article 27) and rearing livestock in pengArticle 35). In contrast to this emphasis on
intensification, herders with contracts over langbastoral regions are also
simultaneously encouraged faractise regional rotational grazing’Article 34).

There is also a legal mechanism for a grazing Imaleiuthe Grassland Law (2002) if
local officials deem it necessary for all grazingcease for environmental reasons.
Article 48 states thathe State supports... prohibition against grazing eloded
grazing’ Where grazing is prohibitedHe State gives grain or funds as subsidies to
people who raise livestock in pégAarticle 35). Some of the Mongolian bureaucratic
institutions described earlier provide a similarcmanism for grazing bans (though not
compensation) if local officials decide that overgng has occurred. Herders and local
officials were not asked directly if this legal rhenism had ever been exercised in the
Mongolian Gobi Desert, but the lack of ability tolige it makes it unlikely. In contrast,
grazing bans in Inner Mongolia have been widespraatliding in the Damao region
during the 2010 interview period.

In Damao, herder households had use rights overetiésparcels of land, with land
ownership ultimately retained by the collectivea@ng use rights were exclusive but
not transferrable in that herders could not indaitly sell their use rights. Fees were
not paid for grazing use rights. Three herder®dtttat the contracting of grazing use
rights from the collective was voluntary. Thathgerders were not required to formalise

grazing use rights when the system was introduaned could continue grazing,
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regardless. However all herders interviewed exoapt(n=24), had grazing use rights
provided for under the Household ResponsibilitytSys

Herders were able to gain grazing use rights atnaber of different stages. The reasons
for these stages, or why herders chose to gainngrase rights at any particular stage,
were not ascertained as part of this researchloda¢ Damao government completed
the first round of pasture possession contraci®988. One herder stated that s/he had
received a contract in 1984 that was initially 5@ryears. A second round of contracts
was completed by around 1997, and the contractiemgs changed to 30 years. Like
the draft Law on Pastureland and MSRM'’s proposesd da Pastureland in Mongolia,
land was allocated to herders based on the siteemfhousehold and number of
animals that they had at the time of registratieech of these factors had about a 50%

weighting in the decision-making of local officials

The government allowed 30 mu (about 2 hectaresdvery SFU that a herder owned at
the time that the contract was drawn up. This a@ajudged to be the per SFU
carrying capacity of the Damao rangelands. Whilshsa prescriptive carrying capacity
IS not present in the Mongolian institutional segt examined, policies like the draft
Law on Pastureland also allow such a carrying agpticbe set.

It is unclear how the spatial dimensions of possessghts were calculated in Damao.
One herder’s grazing use rights had a dimensi@botit 500 m by 5 km. The grazing
use rights possessed by others were rhomboidabkagtilar; the triangular area was
despite the Grassland Law (2002) requirement (krtid) that four boundaries should
be registered for a grazing use area. In genenajrgy use rights covered a single area.
This single area, the permanent dwellings situatéitin the grazing use rights area (as
opposed to the mobilgersof Mongolia) and the lack of fencing in both Danzawl

Urat Rear Banner suggest that livestock mobility kevels of forage utilisation

partitioning were probably much lower than in Mohgo

Fourteen herders interviewed also had use rightp to 100 mu of irrigated crop land
(mean = 29 mu). In general, these areas were osepgdwing fodder crops for

livestock, but the reliability and quality of theater source was not ascertained as part
of this research. Rights to irrigated crop landewveot transferrable; that is, they could
not be sold to another individual. One herder dt#tat s/he had gained rights over their
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irrigated crop land in 1987, and that these rigigge valid for 30 years. In contrast to
grazing use rights, cropping possession rights weneetimes geographically separated
from each other. They were also sometimes outditleecareas covered by grazing use
rights; one herder stated said that the distantvedes his irrigated crop land and

pasture land was 5 km.

Prior to the granting of grazing use rights, Darhaalers had communally grazed an
area of 620,000 mu. This area was that of theeeByanbulagiaacha(an area north

of Damao) The size of their grazing use rights now varietieen 0 and 29,000 mu
(mean = 9,014 mu, n = 23). Herders stated that tositracts allowed them between 20
and 30 mu per SFU (mean = 22 mu, S.D. = 6.8). fitnise was generally less than that
which the local official had stated was allocated lperder household, based on the

perceived carrying capacity of the land.

A local official stated that, since about 2007,zgng had been banned on all land, both
allocated and not allocated under the Householg&tesbility System. Herders stated
that this ban was imposed between 2003 and 2009 saime stating that the peri-urban
villages for herders affected by the grazing baasevbuilt by 2004. The cited reason
for the ban was that rangeland condition was venrpand that rangelands needed to
be rested. Grazing bans were considered to be leglalr the Grassland Law (2002) as
poor rangeland condition was considered a breatieofontract between the
government and herders. In general, grazing bans welespread through China’s
pastoral regions. In Damao, the ban was plannedntinue for another seven years,

making it a ten year ban in total.

As of July, 2010, the majority of the Damao herdead moved to peri-urban
resettlement villages at the edge of Damao’s caftaAugust, it was anticipated by
local officials that all herders would have beelocated. Herders were expected to sell
their livestock, replacing them with a smaller niembf newly purchased dairy cows
housed in the pens adjacent to their new dwelliNgswrby irrigation areas were
expected to provide the fodder for penned cows.eSoenders also maintained a
reduced herd that freely roamed around the resedtievillages, the legality of which

was not ascertained as part of this research.
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Each year, 'transferredh{uanyj herders received 5 Yuan for every mu of land over
which they had grazing use rights (about 0.79 USbDhectare as of June 2012). This
was considered to be financial compensation fdonger being able to graze. In
addition, compensated herders received free healtinance, and financial subsidies for
education. A local official stated that the ressttent villages had been built
specifically for herders whose grazing areas hathliimnned, and this housing was
provided at a highly subsidised rate to herders.

As in Mongolia, institutional arrangements for mging climatic variability were
reasonably common despite exclusive grazing rigkitsut 28% of Inner Mongolian
herders interviewed indicated that they share@oted land, or accessed common
areas. This is a similar figure to the proportibMmngolian herders that stated that
they had previously rented land (21%, see Chaptefbe arrangements described by
Damao herders were not long-term, instead gendrellyg short-term responses that
matched the fluctuations in forage availability ctésed in Chapter 4. For example, one
herder had an ongoing arrangement with neighboymiapgerties. If the year was bad,
he moved his livestock to a pasture that was agwary as some of the long distance
otorsoccurring in Mongolia (see Chapter 6):

‘We don't share land with our neighbours but eveuynmer, every year, we rent land
for the whole summer. The area we rent dependsha @ur neighbours have
available — if they have 3,000 rf200 ha],we will rent this much. We rent it
exclusively. Usually we use our neighbour’s landt, dbmetimes we use land 40 to 50

miles away (Char Gar Handa, Inner Mongolia, 25 years hagylin

Other herders only sought to meet feed gaps thraugimgements with other herders in

bad forage years:

‘If there’s a bad forage year, | will rent or useraeone else’s land. If there is grass, |
generally pay about 10,000 yuan for exclusive dsefew thousand mu belonging to a

neighbour. (Char Gar Handa, Inner Mongolia, 30 years herjling

In making arrangements with others, Inner Mongohiarders sought to effectively
expand their property size rather than exploitasisareas that had received greater

levels of precipitation. Presumably, the price & nights would have reflected changes
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in the economic defendability of the forage reseuhrough time, but this was not

investigated further.

Whilst it was atypical amongst herders interviewe®amao, one herder stated that he
did not have bureaucratically sanctioned grazirggrights. Instead, he had recognised
socially embedded rights to graze, and used hpedied, bureaucratic rights over
cropping land to exert socially embedded rights ehe 620,000 mu of communal

grazing land in between:

‘| have[bureaucraticlcontracts over three separate tracts of croppeugd, each of
which is 20 my1.33 ha].l don’t have gbureaucraticftontract[from the collective]
under the Household Responsibility System as é\elhat a herder needs to rotate
their herd so that the grass will regenerate. lisé the 40,400 m[2,693 ha]of
common land surrounding my house and farm to timhneest and south(Nai En
sumy Inner Mongolia, 25 years herding)

Other herders in Inner Mongolia deliberately coneliithe area over which they had
grazing use rights to effectively increase theaparty size, or willingly accepted fuzzy
borders with their neighbours. There was no mogetachange with these agreements:

‘| have pasture rights to an area of land that kst with my brother and neighbour.
The total area of land is 9,900 60 ha].Each of the three households has 10 mu
[0.67 ha]of farming land, a well and a home, but livestomkm freely over the

combined possession areéBulag, Inner Mongolia, 20 years herding) and,

‘I have a contract over 16,800 njii,120 ha].The land is not fenced, which means that
livestock belonging to neighbours often comes ontdand. Livestock in our area will
move up to 10 [i5km away].This means that about ten families in their arears

land.” (Halishuu, Inner Mongolia, 30 years herding)

As well as the evolution of informal institutiors eéffectively expand access to the
forage resource, other mechanisms had also evoivedponse to practical difficulties
associated with the introduction of more exclugjv&zing rights. The shape of their
grazing use right area created difficulties for edmerders. Combining use right areas
was one mechanism by which herders reduced the cbskclusion associated with
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fixed area boundaries. One herder described higigolto a grazing use right with a

large boundary length that would have made livdstoanagement more onerous:

‘A group of four related families decided to share land in 1997 when we signed a
contract under the Household Responsibility SysWmdecided to share our combined
20,000 my1,333hajof land because our contracted land was extrethogly (about 10
km) and thin. This would have made livestock mamagé extremely difficult to do
separately. Because the group consists of threthérs and a neighbour, we have good
relations. If one family decides to increase thimber of livestock, this is allowed by
the group. This productive area does not cros®faihe four individual properties, but
all families have access to it under combined pgsea rights.(Bayanbulag, Inner
Mongolia, 25 years herding)

The four families described above additionally beeé from a greater variety of

landscape types.

Figure 5-1 illustrates the increased averagindnefforage resource that each of the
Bayanbulag families (referenced above) could acaftss combining their pasture use
rights. The benefits from the area marked as ‘ptbde in bad’ years are shared
between the four families, rather than the onevorfamilies that would have benefited
if the exclusivity of grazing use rights had beétha level of the individual herder

household.
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Figure 5-1 The grazing area of a herder from Bayanblag, Inner Mongolia, when combined with three othefamilies. Houses are located on the left of thedure, with
wells situated reasonably close. Although the le$iide of the figure is designated as a winter pastes, areas of pasture near houses are additionallgriced to prevent

uncontrolled grazing. An area at the centre of thdigure is considered to be productive even in badears. This area marks a division between winter andummer pastures
Summer pastures are found in the hills and mountaig to the right side of the figure.
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5.5 Bureaucratic institutions and the potential for feed

gaps
Bureaucratic institutions can affect feed gaps lagipg spatial and temporal

restrictions on access to the forage resourceelmsdike the Gobi Desert, where forage
availability is generally low and variability is gerally high (see Chapter 4), feed gaps
may occur periodically if institutions governingcass to the resource are too inflexible
through space and/or time. If non-institutionallsomr managing this risk are not
affordable or available (see Chapter 7), and véigetss present for a long enough
period before livestock numbers collapse, these s may lead to overutilization

and declines in rangeland condition.

The overall likelihood that any of the Mongolianreaucratic institutional settings
examined here would contribute to significant lewaf overutilization was not high.
This was largely because none gave exclusivity ep@ll areas of land to individual
herder households. There was generally flexibdiyund accessing summer pastures,
and the provisions of inteseumor interaimagforage reserves effectively expanded

spatial boundaries.

Forage modelling in Chapter 4 suggested that wepang pastures, or those
dominated by shrubs, are more likely to be overptakongolian bureaucratic
institutional settings probably produce a low or lim moderate likelihood of
overutilization of the forage resource during winfehe likelihood of overutilization in
the proposed MSRM Law on Pastureland is probalytdecause it uses annual
winter/spring forage to prescribe carrying capasitConsequently, it recognises that
this time period has both the lowest resource tigreand the most equilibrium
vegetation characteristics. The draft Law on Pasind more explicitly referenced
winter/spring livestock carrying capacities, angrihg grazing pressures with forage
availability, than the (potentially soon to be sigeeled) Law on Land but appears to be
more spatially confined than the proposed MSRM loemPastureland. The Household

Responsibility System produces a much higher hiad of overutilisation.

The likelihood of overutilization in summer was rasariable between bureaucratic
institutional settings. This was because spatiahbaries generally ignored the higher
forage variability during this period. The steppgeelPUGs (assuming an exclusive,
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fixed spatial boundary) and the draft Law on Padé&nd produced the highest
likelihood of overutilization. The steppe-like PUGad a higher likelihood due to small
spatial boundaries, and because forage variamlisgmmer in the steppe-like PUG
areas was higher than in the other institutiontingss (Chapter 4). The draft Law on
Pastureland did not stipulate a boundary sizetHmutlefinition of its ‘local’ term

implies that PUG sizes would need to small enowgtinat herders could monitor and
enforce rules effectively. It is assumed that ameasld therefore be small, as it is

difficult task if members were spread over a mwiyér area.

General carrying capacities ignored the high leeéferage variability within and
between years as well as the significant internatibterature critiquing the concept
(see Chapter 2). As predicted by Dyson-Hudson anithS1978), ‘superabundant’
periods of forage availability may also lead tousderutilised forage resource in a
context of fixed carrying capacities. Indeed, levef forage utilisation were very low
during rangeland condition surveys after dzedof 2009/2010 (Chapter 8). The ability
of local officials to fix dates for pasture rotatiander the draft Law on Pastureland, if
enforced, also implied a resource that was lesalarthan shown in Chapter 4. Rule-
breaking, via herd sizes larger than an estimadegiog capacity and the crossing of
delineated pastures outside of delineated dategbmékely in desert steppe areas

under the draft Law on Pastureland.

The Household Responsibility System produced admifikelihood of feed gaps then
any Mongolian bureaucratic institutional settingii&izing use rights were considered to
be exclusive and there were no alternative toalsnanaging feed gaps. This was
largely due the higher likelihood of feed gaps dgrihe highly variable summer period,
and because of the small, exclusive land areas.higher likelihood is further

illustrated when livestock carrying capacities pited for individual herder households
under the Household Responsibility System are coeapaith actual stocking rates.
Although many herders did not give sufficient inf@tion during interviews to

calculate allowed and actual sheep forage unitthfar grazing leases, Table 5-3 shows

that most herds were larger than that which washpterd.
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Table 5-3 Comparison of permitted sheep forage ung under the Household Responsibility System
prior to the grazing ban, and actual numbers of shep forage units. Permitted SFU is the allowed
number of SFU per hectare cited by the local offieil, multiplied by the total area of leased land
cited by the herder. Grazing areas are labeled asverutilised if actual SFU exceeds permitted SFU.
This does not imply that they are permanently degrded.

Total SFU Permitted SFU v Actual SFU'
Herder Permitted Actual
1 100 350 Overutilised (x3.5)
4 600 3,000 Overutilised (x5)
10 200 400 Overutilised (x2
11 730 460 Underutilised (x0.6)
12 870 1,025 Overutilised (x1.2)
13 330 770 Overutilised (x2.3)
17 200 575 Overutilised (x2.8)

A Figures shoulthe viewed with caution as Inner Mongolian herdersehreasonable access to
commercial fodder to supplement potential feed gaps Chapter 7).

5.6 Summary and Discussion
Good rangeland management was emphasized in aliggoéxamined. However the

mechanisms by which this was emphasised genesdlynaed that the Gobi Desert
forage resource was more equilibrial than was faar@hapter 4. For example, the
assumption in all policies was that grazing-mediategradation had occurred and that
matching livestock numbers to perceived carryingacities were the primary
mechanism through which feed gaps could be mes Whs despite the international
literature (Von Wehrdent al 2012) suggesting that zonal degradation is géyerat
reported from landscapes with a precipitation dgoigfiit of variation of more than 33%
(as was the case for most study sites - see Fgijeand that the carrying capacity
concept in such landscapes is flawed (e.g. Ellils&wnift 1988; Scoones 1989; Leeuw
and Tothill 1990).

In the Mongolian Gobi Desert, responsibility forvgoning access to the forage

resource under the Law on Land in Mongolia’s Gobs&rt was largely devolved to

local officials. The weak exertion of this localisauthority parallels other areas of the
country (Mearns 2005; Murphy 2011). This thesisrl attempt a more in-depth
analysis of whether the exertion of responsibilitgler the Law on Land particularly
benefited the powerful and/or well connected, as fwand by Murphy (2011).

However the risk was present; the Law on Land wesarily used by herders to
strengthen pre-existing socially embedded insthgithat regulated access to the forage
resource, rather than being a suite of institutibas were adhered to in their own right.

It remains to be seen how herders respond to tnedse in local bureaucratic
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institutions and funding anticipated by the MongaoliLivestock National Program
(2010).

Spatial administrative boundaries were generally adhered to by herders if forage
and water availability was perceived to be adequatten their own registered area
(also see Chapter 6). Bureaucratic institutions phevented herders from accessing
forage and water resources were largely ignord¢ldoagh the bureaucratic registration
of winter/spring camps at least partially reinfat@®cially embedded institutions
regulating access to winter/springs camps and pEsstBureaucratic administrative
boundaries under the Law on Land were weakly, adotactly, exerted by a surrogate
institution whereby herders ‘chased away’ othedbes that were not registered within
the soumor who had not made one-on-one agreements widhdehregistered within
thesoum(see Chapter 6 for more details). The administeatoundaries of the PUGs
sponsored by development agencies were similatlyaspected, particularly during
bad years. As such, high resource variability emgles the design features for
sustainable common property institutions that araroonly cited in the international
literature (Ostrom 1990; Cleaver 2000; CampbgHl. 2001).

The two policies proposed to replace the Law ondLiarMongolia were more specific
about rights of exclusivity than the Law on Lantie$e policies did not grant
exclusivity at the level of the individual housethdbut more specifically defined the
temporality and spatially of collective grazing ugghts. The draft Law on Pastureland
devolved many of the responsibilities of good pastaanagement to herder
households, but herder rights could be more easjpgrseded by these interventions
from higher order governments. A significant diéfece between the MSRM version of
the draft Law on Pastureland and the draft Law astiteland was the addition of a
layer of bureaucracy managing collective use rigHtsvever the MSRM version also

attributed more agency to herder groups.

In the absence of other interventions, tt is diffico know what effect granting more or
less agency at the local level would have on thigyabf herders to manage feed gaps.
Internationally, decentralised agency over nattgsburce management has a strong
theoretical basis (e.g. Ostrom 1990; 1999; 2006)véver, Murphy (2011) argues that
in Mongolia it also represents neo-liberal thinkargd can privilege the local elite, in

turn increasing the vulnerability of the most disaickaged herders. Whether a
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strengthening or weakening of local power dynansdikely to improve or negatively

affect rangeland condition remains untested.

Turner (2011) noted that conservation and developmegrams significantly
influenced by common property resource managemethiei Sahel generally had a
negative impact on livestock mobility and rangelamahagement. This may also be the
case in PUGs in the Mongolian Gobi Desert if curtesundaries were adequately
policied. Neither of the two policies proposedéaplace the Law on Land are likely to
increase the risk of feed gaps, but neither theyilely to reduce the risk.
Consequently, their institutions may provide lithenefit to herders in the absence of
providing alternative tools for managing forageiakility.

The Household Responsibility System of Inner Moraydiffered from Mongolia’s

Law on Land largely due to its granting of morelagive grazing use rights to herders.
Despite these more exclusive rights, herdersestiiployed strategies that were less
exclusive. They did this to minimize the increasggosure to climatic risk that
accompanied exclusive grazing rights over a smalea of land than what they had
accessed previously. To meet feed gaps, and foe efticient herd management,
herders made agreements with herders at relatimajg distances away during key feed
periods, or shared land with immediate neighbdiisilst at a smaller scale than in
Mongolia, these strategies share similarities wWithsocially embedded institutions of
the Mongolian Gobi Desert (see Chapter 6) and tineaucratic institutions of PUGSs
(this chapter), respectively. However the costthe$e strategies are likely to be
significantly higher in Inner Mongolia than Mongmlgiven the increased transaction
costs and risks associated with a greater levekdisivity over the forage resource (Li
and Huntsinger 2011, Dalintat al. 2012).

The likelihood of feed gaps being produced by buceatic institutional settings in the
Mongolian Gobi Desert was generally low to moderates likelihood could be further
mitigated by herders rule-breaking these bureaicaratitutions, the presence of
socially embedded institutions, or tools such gzarted fodder. This thesis now turns
to ways in which herders govern the access oftibgksto forage at a more local scale.
The rule-breaking of bureaucratic institutions rder to meet feed gaps and the

presence of socially embedded institutions are disaussed.
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6 Socially Embedded Institutions

6.1 Introduction
Despite the increased attention to bureaucrattdutions in Mongolia (Chapter 2), two

matters have remained little examined in the MoiagoGobi Desert. Firstly, what
socially embedded institutions that may affect edagd condition already exist? There
has been little analysis of the contemporary peastdf herders relevant to the
sustainability of the forage resource. This is mekegiven that socially embedded
institutions in arid rangelands have been undergesed in the development of
bureaucratic institutions elsewhere. Secondly,xdstiag socially embedded institutions
produce good rangeland condition outcomes? Théyabilexisting socially embedded
institutions to maintain or improve rangeland caiodi, particularly in comparison to
proposed bureaucratic institutions, has been éttlemined. This knowledge gap could
be important given the potential for socially emtbed! institutions to be maladapted to

broader natural resource aims (see Chapter 2).

Cleaver (2002) defined socially embedded instindias those based upon culture,
social organisation and/or daily practice. In theence of alternative tools for
managing risk (see Chapter 7), the forage vartghdiescribed in Chapter 4 encourages
mobility as herders attempt to manage livestocH fgagps to best meet food security
and income aims. Like the bureaucratic institutidascribed in Chapter 5, socially
embedded institutions may create boundary rulasnaronobility, and constrain where

herders and their livestock can move, and when.

At times, the ways individual herder householdsotiete access to the dynamic forage
resource manifest as strategies or norms commath herders. A shared strategy is an
aspiration of resource users that is not regulayetthe group (Ostrom 2005). Norms are
shared concepts of what must, must not, or maypeogariate actions or outcomes in
particular types of situations (Ostrom 2005). Tdostrasts to institutions that are
explicitly sanctioned or agreed upon by groupsestiers. These rules have an ‘or else’
component that specifies a range of possible poresits, or sanctions, for rule-
breaking (Ostrom 2005).

As Murphy (2011) noted, post-socialist state-sgaietations are complex,

contradictory and context-specific. Neverthelesis, thapter explores the general ways
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in which Mongolian Gobi Desert herders regulatertbein and each other’s access to
the forage resource at both a daily and seasoald,ssnd at spatial scales varying from
very local to intemimag The ways in which herders regulate access tfotlage
resource are described and assessed in this chayses if they can be defined as
institutions as per Ostrom’s (2005) typology. Theility to contribute to feed gaps and
overgrazing is then discussed.

6.2 Daily controls over access to forage
In the Mongolian Gobi Desert, interviewed herdexaulght back most livestock to their

gereach night. Herders stated that livestock in Laviand systems moved an average
of 7.7 km away from thgereach day on average, whilst livestock in PUG aneaged

a similar 8.5 km away from thger each day. Seven herders distinguished between
‘large’ livestock (primarily camels and horses) asmall’ livestock (goats and sheep)

in terms of the distance moved each day. ‘Largegdiock moved an average of 12 km
per day, with the ‘small’ livestock moving abouk®. ‘Small’ livestock returned, or
were herded, back to camp each night. ‘Large’ alsimware sometimes left for several

days to access forage in ways that were not asaleat

‘“We normally bring the camels back every 3 — 4 daywater. The horses we bring
back once every second day. We just check on therake sure they’re not lost, and

have water (PUG, Ulziit soum Omnogobiaimag herding 15 years)

Many herders controlled where their livestock weithin their daily grazing radius.
Stated reasons for livestock control, irrespeatizeeasonality, included preventing
livestock from moving into an area recognised adlaar herder’s winter/spring pasture,
livestock too close to anotherger, or to minimise the chance of livestock being
attacked by wolves or stolen by thieves. Law ond_bBerders were slightly more likely
than PUG herders to control day to day movementisedf livestock to specifically
prevent encroachment of their livestock onto neagiits pastures (Table 6-1). However
in general herders did not prevent encroachmetitedf livestock onto pastures near the

gersof other herders.
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Table 6-1 Daily control over livestock movement ireach institutional setting in Mongolia.

N Controlled?? Due to neighbours’.JD
PUGSs (combined) 20 60% 17%
Law on Land 20 75% 20%

&‘Controlled?’ = the percentage of herders that letd the day-to-day movement of their livestock,
rather than allowing their livestock to roam atlwitDue to neighbours?’ = the proportion of all hersler
that stated that they specifically controlled thigiestock so they would not encroach on the teryibf
another herder.

Given the lesser control on larger livestock, likely that they were more likely to
encroach on winter/spring pastures, or close tgénsof other herders, than smaller
livestock.

Distances that livestock moved each day depended amumber of factors other than
herder control. Forage availability was one okth&ctors, although herders gave
conflicting accounts of the effect of forage availidy on distance. For example, some
herders stated that livestock did not need to nfiavduring periods of high forage

availability in order to access adequate leveleed:

‘Our livestock will move almost 10km if there ishiog to eat, and only 5km if it's

green. (Law on Land, Sevresoum Omnogobiaimag 30 years herding) and

‘They don’t go so far in autunjwhen there is a lot of feed].” (PUG, Ulzgbum
Dundgobiaimag 30 years herding)

Others stated that forage availability affectedatises moved in the opposite way:

‘In autumn they move further because it's warm #ede are more grasses so our

animals must get fat(PUG, Ulziit soum Dundgobiaimag,25 years herding)

Some herders cited weather characteristics agar faitecting the distance that their

livestock moved each day:

‘They stop when it's windy(Law on Land, Tsogt-ovosoum Omnogobiaimag 20

years herding);
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‘Our livestock move 10 km per day. We stop thereyr $top themselves when they’re
hot. We get them up and force them to’ €BtJG, Bulgansoum Omnogobiaimag 30

years herding);

‘“When it's cold our animals don’t want to mo@UG, Ulziit soum Omnogobiaimag,

25 years herding).

Other herders stated that in pastures new to tekstivestock would roam further than
in pastures that they had spent more time in bectgsterritory in newer pastures was
unfamiliar to them. Livestock were considered tceebsier to control in familiar
pastures as livestock knew the location of keyueses, as well as the location of the
gerto which they were to return to each night. Thiked@s an incentive for some

herders to return to familiar pastures if water tordge were available.

6.3 Accessing winter/spring camps and pastures
Forage availability becomes more predictable wherntémperature drops below 0°C

(see Chapter 4). This means that the relative i@onedn individual herder of defending
the resource against the grazing pressures of bérder’s livestock is likely to be
higher during this period than in warmer periodsnét/spring camps, and surrounding
pastures, are therefore likely to have differestiintional arrangements than pastures
where the maximum forage resource is less fixeteimperature. Relative forage
shortages are also likely to be most evident duthegwinter/spring period.

In 2010, the availability of winter/spring campsr@seen to be limited relative to the
number of herders in the Mongolian Gobi Desertgsites. New or younger herders
were experiencing difficulties in obtaining suitaldamps:

‘“We'd like to build a new one and register it, blittlae nearby areas are already

owned (Law on Land, Manlasoum Omnogobiaimag herding 8 years)

The limited number of suitable winter/spring canspmbined with use rights under the
Law on Land to increase exclusivity over these canipis, in turn, facilitated the
evolution of a market for the informal renting (sielasing) of these camps. Whilst the
Law on Land facilitated structural adjustment nesgthening rights to winter/spring

camps, the legality of subleasing was not addre@smSection 5.2.1). The Law on
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Land did not fully account for the implicationsiotreased exclusivity over key forage
resources by legalising the market forces that wabsequently created. Additionally,
the Law on Land stipulated that only the immediaitater/spring camp infrastructure
can be formally leased from the State, not theosunaing pasture (see Chapter 5).
However, the market price for informal renting ag@el to include socially embedded

rights of access to surrounding pastures.

Some 21% (n= 40) of herders stated that they hatédea winter/spring camp at least
once. In some cases, herders with lease rightsvaméer/spring camps had moved to
thesoumcentre for a variety of reasons: they had a jah@soum their children were
at school there, or their livestock had died/bemmsamed and they were destitute. This
freed up winter/spring camps that they had regsteinder the Law on Land to be sub-

let to others for the short-term (generally onfg@ months):

‘Renting of camps started after the registratioftloé Law on Landjvinter/spring

camp system(PUG, Ulziitsoum,Dundgobiaimag,15 years herding).

Levels of renting were highest amongst herdersl®) in the gobi-like PUG (six
herders renting), followed by non-PUG herders (foerders renting, n = 21) and
steppe-like PUG herders (one herder renting, n ¥1@ frequency of renting varied

amongst those herders that had ever rented a &npe had only rented infrequently:

‘Only once have we rented someone’s winter/sprimgpcd hat wagin the] last [bad]

year.’ (Law on Land, Tsogtseggoum Omngobiaimag,25 years herding),

Renting was more common for other herders:

‘“We use other people’s winter/spring camps sometivhes they move to tlseum We
do agreements, give livestock, and have done shédast 2 of 5 years(Law on

Land, Tsogt-ovosoum Omnogobiaimag 25 years herding).

The small proportion of respondents who cited thgudency with which they rented
winter/spring camps, and how this frequency hachghkd over time, makes it difficult

to ascertain whether winter/spring camp rental B&oming more common, who was
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most likely to be renting and why. However a numtfenerders cited bad forage years

in the location of their registered winter/spriregr as being the reason they rented:

‘“We’ve rented someone’s spring camp once or twicause of thelzud We paid
50,000T/month to a friend of our$PUG, Ulziit soum Dundgobiaimag 25 years
herding).

“We sometimes rent others’ winter/spring camps. yewex in thesoumdoes it. Three of
the last 5 years we did this. Our winter place tfear is not good so we won't stay

here’ (PUG, Ulziit soum Omnogobiaimag 25 years herding)

‘Last year and the year before we rented someomré&elsnter/spring camp, in this
soum It's not common. This winter we will use ou(RUG, Ulziit soum Omnogobi

aimag herding 7 years)

‘“We have rented someone else’s winter/spring carapotheraimag/soumWe used to
go every year but this and last year there was auatvain so we stayeédPUG, Ulziit

soum Omnogobiaimag herding 30 years).

The herder-cited increases in the number of ‘baalge years’ (see Chapter 4) and the
herder belief that the forage resource has bedmaher(see Chapter 8) suggests that
Mongolian herders may view the rental of wintentsgrcamps as an increasingly
important tool by which they manage climatic variigpin the Gobi Desert.

Arrangements between lessees and sub-lessees batveeen herders, but generally
involved a payment of cash or livestock for a fixetiod of time. Monthly rental prices
varied from 50,000 T to 100,000 T per month foréRelusive use of another herder’s
registered winter/spring camp. Prices for the entimter/spring period varied from
100,000 T to 1,000,000 T. To put these figures autotext, the average monthly
earnings of a Mongolian working in the agricultunanting and forestry sector in 2009
was 175,200 T (National Statistical Office of Mohg®010).

One herder in Ulziisoumstated that access to pastures during summerbaystid for
(PUG, Ulziitsoum Omnogobiaimag 30 years herding) but it is unclear whether this

meant access to winter/spring camps or accessrimsu pastures. One herder who
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otored to Dornogobaimagfrom Omnogobiaimagpaid 80,000T in total for access to
pastures between October and July, stating thettbney went to both the government
and the winter/spring camp lessee (Law on LandgEgmisoum Omnogobiaimag
herding 30 years). Another herder in Bayandstaim(PUG, Bayandalaoum
Omnogobiaimag 10 years herding) paid five animals to accessviheer/spring camp

of an ex-herding family that had moved to fuaimcentre.

A market for permanent rights to winter/spring camafso existed:

‘“When people lose all their animals they move testdwnand sell their camp for about
1,800,000T (Law on Land, Sevresoum Omnogobiaimag herding 25 years);

The illegality of selling the rights to winter/spgs camps under the Law on Land (as
opposed to short-term subletting) was cited agioigga barrier to new herders
accessing appropriate shelter for their livestockoumswhere all appropriate

winter/spring camp sites were already registeritdoagh not necessarily used:

‘We don’t have a spring camp but we want to get ®here’s one spring camp that we
want but it’'s in someone else’s name. They haweset this camp for 10 years. It's for
sale for 6 — 700,000T. We've heard the land cae’sbld but the shelter can be. You
can change the name but you can’t sell. We’d likieuild a new one and register it, but
all the nearby areas are already owngd.aw on Land, Manlasoum Omnogobi

aimag herding 8 years)

Absentee herding existed, although it was rare.defined here as an arrangement that
was purely for financial gains between otherwiseammected/unrelated parties. This
distinguishes absentee herding from similar, moraraon informal arrangements
between closely related family members, such asrghainter/spring camps or

splitting households. Sharing winter/spring campspditting households assisted
herders to maximise the forage available to the#stock during winter/spring, at
relatively little cost. Consequently, these ingidns can be considered to be a
mechanism for managing climatic risk in a way tthait is internal to the local pastoral
system and does not directly engage with the greadaeket. Conversely, absentee

herding can be considered a mechanism that matiagebort-term effects of failed
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climatic risk management in a way that is at Igastially integrated with an external

market economy.

Where present, absentee herding generally invaweairangement between financially
marginal herders and livestock owners based itoited soum rather than non-related
livestock owners based in large urban centres.ré&ason for one interviewed herder
household to become involved in herding for an ategeowner was that they had been
made destitute by the 2009/20d2ud The livestock owner chose to live in thaum

centre, with the destitute household then paicetd the owner’s livestock:

‘We don’t have a spring camp but we want to get @eare currently looking after
other people’s animals, people who have a job engbum and kids in school there. We
did have animals but we lost them in the dzud... &\ggtting paid 500T/month per
animal (so 100,000T total plus we get to keep 30%ebabies) (Law on Land,

Manlai soum Omnogobiaimag herding 8 years)

The arrangement of livestock owners paying theedtock managers in young

livestock, rather than cash, was typical. Thisragesment presumably aimed to act as an
incentive for good herd management. The arrangemamgtalso have a social welfare
function by allowing households without a livelittbto build their own herds. One

PUG herder (PUG, Bulgaoum Omnogobiaimag,30 years herding) owned about
1,000 head of livestock. He had split his herd,ipguanother herder 20 young livestock
for every 100 mature adults in the herd.

Herders were more likely to share winter/spring parmr split households than absentee
herd, perhaps due to the relatively small numbéreofiers wealthy enough to pay
(through cash or livestock) for herd managemerd (Jeapter 9). There was no
monetary exchange in these arrangements. Howeasedbenefits, such as shared fuel
costs during trips to theoumcentre shared labour or child-care arrangements, were
present. The smaller herd sizes after the 2009/d@2t@also meant that there was
excess labour in the pastoral system, and grazesspres per herd were lower. In
many cases, combining relatively small herds waowtdhave increased mobility
requirements when compared to piidherds, and using excess pastoral labour for
other purposes (such as seeking alternative in@yrobild-rearing) may have become

more viable. It is likely that trust was particljaimportant in these arrangements.
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Family members combined rights to their individyakgistered winter/spring camps
and shared the use of the camp that had the batdtale forage during the 2009/2010
dzud In Bulgansoum two sisters, who were members of a PUG but wesiling
outside of the PUG area during the 2010 surveyomadregistered winter/spring camp
each. They had combined their herds and choseyeacls winter/spring leased camp
based upon whichever of their registered campsheadost available forage by the
end of autumn. They did not state the distance éatvthe two camps, but both were

within Bulgansoum

In an example of household splitting, two relatedvion Land households in Manlai
soumhad winter/spring camps that were about 20 kmtaphey were pooling their
livestock at the time of the interview, with oneusehold moving to theoumcentre to
help school both households’ children over the gnsthool term. The other household
planned to remain herding, accessing the registenmaer/spring camp that had the best
available pasture at the time. Another gobi-likeGhkerding household planned to
move near theoumwhere their children were about to leave for basgdichool to

begin the new school term. Their younger brothég wid not belong to the same PUG,
had a winter/spring shelter near gwm and which they used in exchange for looking

after his few livestock.

Winter/spring camps registered under the Law ordlgewve socially embedded
possession rights to the pasture surrounding timpsaven though the Law on Land
did not allow exclusive use of these areas. Theaped to occur irrespective of
whether the camp was contained within a PUG boynaianot. Socially embedded
possession rights were ‘fuzzy’ and did not equate $et distance from the
winter/spring camp, although one Ulabumherder (PUG, Ulziisoum Omnogobi
aimag 5 years herding) said that socially embeddedsighexclude other livestock
generally extended to a distance of about 500 m fiee registered camp. In a
demonstration of socially embedded rights overtevispring pastures around
registered camps, some herders stated that theyumbiappy when the livestock of
others’ encroached upon their sphere of sociallgesided possession rights, or that

herders that were encroached upon tried to prefenfrom occurring:

185



Chapter 6: Socially Embedded Institutions

‘Other herders don’t often come into our winter grieat sometimes big animals will
come into our winter camp area on their own. We'ddee it, but it's rude to chase
them away (PUG, Bulgansoum Omnogobiaimag,25 years herding)

‘Chasing away’ was most common when a herder agid ¢intire herd had encroached
upon pastures that were within the sphere of dgaaibedded possession around
registered or unregistered winter/spring camp ar€dmasing’ was particularly common

if herders were not registered in t@uminto which they had moved:

‘We went to Bayandalgsoum]once in 2007. But there were some problems. It was
summertime and we were told that we our livestamlewgrazing in other herders’
winter places. We stayed a few weeks then movéd fRUG, Bulgansoum

Omnogobiaimag, 25 years herding)

6.4 Mobility
Livestock mobility smooths temporary feed gaps lmyvimg grazing pressures in space

to where forage is available. Turner (2011) noked mobility is rarely functionally
defined when links are made between between mphbititl governance. The following
section explores several defined types of livestackility in the Mongolian Gobi

Desert — those driven by daily, seasonal and cionpeattterns.

One (n = 8) steppe-like PUG herder was in a pashammed by them according to the
usual seasonality of its utilization, that did nwdtch the season of interview. This
compared to seven (n = 15) of herders in a goeiflkiG, and six (total number of
respondents = 24) of herders not in a Law on Laad.al' he lower level of mobility
(Table 6-2) in the good years described by herdersss both PUG and Law on Land
rangelands also supports the view that herder iptids a product of forage

availability.

In the Mongolian Gobi Desert, livestock mobilityr@sponse to forage variability was
relatively unconstrained by bureaucratic institn§oPaired sample t-tests showed that
the maximum distance moved by all herders in teedaod years was significantly less

than the last bad year (p=0.004). The average émguof livestock movements and the
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distance moved per herder household in the diffenstitutional settings are shown in
Table 6-2.

Table 6-2 Comparisons between the frequency at whicadministrative boundaries were crossed
during the last good and bad years

Left soum? Left aimag?
Mean N Mean N
(%) (%)
Good year
Law on Land 0 18 0 18
Steppe-like PUGs 36 11 27 11
Gobi-like PUGs 20 5 0 7
Mean 14 35 8 36
Bad year
Law on Land 50 20 33 18
Steppe-like PUGs 18 11 0 11
Gobi-like PUGs 71 7 0 5
Mean 45 38 18 34

A ‘Left soun? Leftaimag?’ = positive response to the question ‘In the ¢asid/bad year, did you leave
thesoum/aima@’ See Section 4.2 for the definition of ‘good’ ebdd’ year.” N = number of
respondents.

Whilst averages are useful for comparing mobiléywvieen tenure systems, they mask
the smaller scale patterning of mobility. The fregay of livestock movements could
not be assessed quantitatively as part of thimreBdecause some herders included
summer movements in their responses and some ditawever, if questioned
further, most herders stated that short movemergammer were frequent, with some
moving every three days to a month, depending on rainfalaw on Land, Sevrei
soum Omnogobiaimag 25 years herding). One herder stated that thexetheo many
times in the last bad year that they could not rabvex the number, but they estimated
that they had moved about 400 km in total (Law and, Tsogtseggoum 25 years
herding). Some herders regularly moved shorteadcss, but were occasionally

required to move much longer distances to managgkdaps:

‘In the last three years we have moved through thoeensin two aimags(Omnogobi
and Dundgobi), the longest being 230km at ont@aw on Land, Tsogtseggoum

Omnogobiaimag 30 years herding)

Patterns of mobility in Mongolia were also variabktween landscape types. Herders
registered in the sans®uns did not always have similar patterns of movements
Nevertheless, in general herders in gobi-like laagss had less predictable movement
patterns than those in steppe-like landscapes wiarghumance was more commonly

practised along an altitudinal gradient. This vaagély because forage productivity was
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greater in steppe-like landscapes than gobi-likdsaapes (see Chapter 4): similar herd
sizes could utilise forage for a longer periodteppe-like landscapes before herders
had to move.

Figure 6-1 shows a typical mobility pattern of g#ame herding household in a year
they said was bad, and in a year they said was. gdosl household was registered in a
soumdominated by a gobi-like landscape. The househdahilst having the same
winter/spring camp in both the good and bad ydwd,multiple, different summer
camps in the two years. Figure 6-2 shows a pathenre typical of a household
registered in doumdominated by a steppe-like landscape. This houddtaal two

main camps, which were the same in the last goddad year, but had one additional

otor (long distance movement) in the last bad year.
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_Winter/spring can

'- Bad year

A _'Jﬁfe}'/sprin gcamp

Figure 6-1 An example of mobility patterns for a gbi-like landscape in good (top) and bad (below)
forage years. The illustration was produced by a PG herder, Ulziit soum, Dundgobiaimag, > 30
years herding. Theger represent seasonal camps, with lines between thesignifying the distances
between camps (not to scale). Seasonal camps ar@nslated as followsHamap:kaa = autumn,
Jyn:kaa = summer,OBemxee = winter/spring. The terms “y¢” (water) or “ nyyp” (lake) signify the
name of a waterpoint. The red dashed line on thefteof the bad forage year signifies araimag
boundary (Dundgobi — Omnogobiaimags). In these two figures, the winter/spring camps
(highlighted by the circle) were the same in the & good and bad years.
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Figure 6-2 Mobility patterns for a steppe-like landscape in good (top) and bad (below) years, based
on an image was produced by a PUG herder (Bulgasoum, Omnogobiaimag, 30 years herding)

that was not of high enough visual quality for indlision here. Theger represent seasonal camps,
with lines between them signifying the distances bgeen camps (not to scale). The winter/spring
camp is in the mountains, with summer camps on thmountain pediments. In these two figures, the
winter/spring camps are the same. Mobility was sligtly less for this herder household than others

in the same landscape due to the presence of irrig@n in an area typically used for summer

pasture, but movements down the altitudinal gradiehand a summerotor were typical.

Herders cited a number of biophysical or socioeatindactors that were important in
the decisions they made about where they would rttwmselves and their livestock.
The presence of both water and pasture was ovemuglly the main factor in herders’

decisions about where they relocated. Many heshadsthat:

190



Chapter 6: Socially Embedded Institutions

‘Only grass and water are important in terms of hisasing where we move our

livestock to (PUG, Ulziit soum,Omnogobiaimag 30 years herding)

Available pasture and water far outweighed othetofi@, such as registration of

winter/spring camps, in importance:

“Winter/spring possessidgrazing use rights of winter/spring camps underlthw on
Land] has no effect on where we go. If there is no gnasswill move (PUG, Bulgan

soum Omnogobiaimag herding 25 years).

When prompted for factors secondary to pasturenatdr availability that influenced
mobility decisions, proximity to theoumcentre was considered to be important for

some herders. For other herders, proximity tosth@mcentre was not important at all:

‘In regards to how we move, being close tosthiemisn’t important. Pasture and water
access are importantLaw on Land, Tsogt-ovosoum Omnogobiaimag 25 years

herding)

Herders most likely to cite proximity to tis@umcentreas being important were those

that had a child or children at school there:

‘Grass and water are the most important thingsusmwhen deciding where to move.
We have many kids at school. We try and stay ttodeesoumfor them’ (Law on

Land, Tsogtsegggoum Omnogobiaimag,25 years herding)

Proximity to thesoumcentre was less important for these herders during
summer/autumn school holidays, a period that cdagivith the greatest level of

spatial variability in the forage resource (Sectdod).

Some herders preferred to move with family membefsiends, or move near where
family members or friends already were. Reasonghisrincluded access to additional
labour, for emergency assistance, for companionship guard against ‘being chased

away’:
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‘Grass and water are the most important things inosing where to go. It's also
important to move with friends and relatives dehat ail It’s difficult to move alone.
It's hard if there’s an emergency. A new placednimmals increases the labour
requirement. It's a problem if the herders there aot so nicé (PUG, Bulgansoum

Omnogobiaimag herding 15 years)

Several herders suggested that findsmmewhere not too windffipr their livestock]is
good (PUG, Bulgansoum herding 25 years), and thahelter is important in winter

for the babies(Law on Land, Tsogt-ovosoum 25 years herding). Only one herder,
when prompted, stated that being near a set af\wals important to gain mobile phone
coverage, and was therefore important for emerger(€lUG, Ulziitsoum Dundgobi

aimag,5 years herding).

6.5 Conflict over pasture
Of the 14 Mongolian herders who described the pres@absence of conflict between

herders over access to the forage resource, stated shatthere are no arguments’
(PUG, Ulziit soum Omnogobiaimag herding 20 years). An additional two said there
was conflict but that a mutually beneficial dealilcbbe negotiated between herders.

Four said that conflict occurred outside of Soaim:

‘“This soum(our soumm) is OK to move in, there are no arguments. Butafgo to
anothersoum people will fight us there(PUG, Ulziit soum Dundgobiaimag herding

25 years)

Only one herder stated that there was conflictiwitheir ownsoum

‘There is chasing everywhere. We wanted to move tdosne place but we got chased.
It has become difficult to move now. If there ig@o we must move but if we get
chased, we have to move aga(haw on Land, Manlasoum Omnogobiaimag,

herding 20 years)

No Mongolian herder directly stated that the presesf another herder and their
livestock would prevent them from moving near thiépasture and water were

available in that location. Indirectly, howeveryters made choices to avoid ‘being
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chased’ by staying in their ovgoumif water and pasture were available; making
arrangements via a monetary or livestock exchantieherders in winter/spring
pastures that they did not have bureaucratic aakpembedded rights over to
legitimise their occupancy of pasture; or movingtwar near friends or family. In one
of the pilot interviews in Ulziisoum an older relative of a herder household had been
left alone in a smaljer with very few livestock in a winter camp area asay of
asserting occupancy rights, and guarding agaiesnthusion of others’ livestock into

winter pastures.

Although many herders reported widespread ‘chasmfgw herders stated that
‘chasing’ does not occur at all in the Gobi Desénese herders indicated they were

obligated to accept other herders into their avdeen conditions were bad elsewhere:

‘In the 2009/1@zud most of this area was dry but many herders caane.This
decreased the grass but there were no argumenggeBhan unwritten rule to accept

them’ (PUG, Bulgansoum Omnogobiaimag herding 15 years)

Others suggested that whilst levels of conflicteveigher during bad years, levels of

conflict were generally within manageable levels:

‘People argue sometimes, especially in Aupmisen] people try to keep the places they
are going to stay during the winter time. Such éssmake them argue, although there
are no designated camps for households as managgduernment. But in fact, there

is no heavy argument between our people. To stgypnaents we need to receive rain
that can cover whole area, so there will be enogigtss everywhere. That's the main

fact of the argument(PUG, Ulziit soum Omnogobiaimag 15 years herding).

6.6 Mobility and bureaucratic institutions
No herder directly stated that bureaucratic adrivatise boundaries of the Law on

Land regulated where they moved. Nor did any hestie that their movements were
influenced by PUG boundaries. Herders would crogsaaministrative boundary if
water and pasture were absent. Table 6-2 showsdipertion of herders who crossed
soumor aimagboundaries during the last good and bad year.ierger specifically
stated that:
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‘Grass and water are the most important things wierare deciding where to go. We
can take our livestock anywhere. We know wher&algboundaries are but ignore
them depending on the grass availabilByreaucratichagsouniaimagarrangements
are not important when deciding where to’PUG, Ulziit soum Omnogobiaimag,20

years herding)

Both PUG and Law on Land herders commonly leftrteeumandaimagsin bad years
(Table 6-2) The percentage of herders that left sbemin a good year was

significantly lower than the percentage that lefaibad year (p=0.005). The percentage
of herders leaving theimagwas not significantly different for herders in goor bad
years. Small sample sizes for herders that lefstluedaimagduring the last good year,
and for herders that left tremagmake it difficult to assess the relationship betwee
livestock wealth and mobility patterns, but theppeared to be little difference between
the herd sizes of herders who left #oaimin the last bad year (mean = 275) compared
to those that did not leave (mean = 266) (n = BBE most marked difference in herd
sizes was between herders that had lefatheagin the last bad year (mean = 122) and

those had left in the last good year.

One way ANOVA tests showed that there was a sicpanifi difference between
institutional settings in the likelihood of leavitizeaimagin both a good year (p
=0.019) and a bad year (p=0.038). Gobi-like PUGI&ex were more likely to leave the
aimagduringgood years, and Law on Land herders were moveylikeleave the
aimagin bad years. The chance of leavingsbamin a good year was significantly
different between institutional settings in a ggedr (p=0.019) with gobi-like PUGs >
steppe-like PUGs > Law on Land in terms of herdig&dihood of leaving thesoumin

a good year. There was no significant differende/ben institutional settings in bad
years (p=0.069).

In the 2010 summer/autumn interview period thattrhesders classed as having fair to
good forage conditions, only one herder was ingaved outside of their registered
aimag(n= 50). Only two were interviewed outside of theigisteredsoum(n = 50).

This is surprising given the frequency at whichdees stated they left thesouniaimag
during the bad year of 2009/2010 (Table 6-2). Havely the time of interview, many
herders may have already returned to their welktaggd, homsoumswhich by then

had good forage following the bad year of the 22090dzud
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Herders were not specifically asked about theiriiitglpatterns in relation to artisanal
mining opportunities because mining is illegal. €@thndicators of mining such as
disturbed soil in gullies within the Gobi Gurvanil@en Strictly Protected Area (SPA),
the presence of gold detectors in ¢feesof interviewees and the self-described
activities of some herders suggest that mining dppdies influence where some
herders decide to move to regardless of administrdbundaries. | observed many
more herders and their livestock in the Ireedui P& (Bayandalaourn) in 2010
compared to 2009 when the area was visited fofyweg forage modelling. An
increased herder density, plus visible evidenartidanal mining along gullies,
suggests that the prospect of discovery of golddoger in herders and their livestock
from outside the Ireedui PUG area. A number of @ex@lso volunteered that either
artisanal or company mining had impacted mobilaytgrns in their local areas, or that

the opportunities that mining presented affecteditity choices:

‘Many herders who lost all their animals in the ldgtidare now doing artisanal
mining here in Ulziit. Some people have come fratside thesoumto do this’ (PUG,

Ulziit soum Omnogobiaimag 15 years herding)

The presence of large international mining compaalso influenced mobility choices
for some herders. Firstly, mining companies offezagployment opportunities to

herders registered within tls@um

‘The population of ousoumhasincreased drastically since the Oyu Tol@wiining]
project. Somépeople cameto work at the miné(Law on Land, Khanbogdoum

Omnogobiaimag 30 years herding)

Secondly, a large mining company in Tsogtseggimprovided free fodder during the
2009/201dzudto herders registered within teseum These combined to create a ‘pull’
factor for some herders, drawing them into the &g herder household was
interviewed in Tsogtseggoum Omnogobiaimag but was registered in the north of
Dundgobiaimag.They were so mobile that they had not returnetiéa registered
winter/spring camp since 2007. They had suffergdiicant livestock losses during the
2009/201dzud(from 700 to 100 head). As a consequence:
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“We moved to Tsogtseggium[in Dundgobiaimag] because thignining] company
here has been giving away free things — my wif@vg in Dundgobi trying to transfer
our registration papers to this soum... This year kids are going to school in
Tsogtseggi, which is possible becausesthemgovernment has astor agreement

(Law on Land, interviewed in Tsogtseggium Omnogobaimag 25 years herding).

Mining activities had also affected mobility chascamongst herders by excluding them
from available pasture. Whilst large proportionghef Mongolian Gobi Desert are
covered by mining leases, the area of pastureliadtad by active mining is unclear.
One herder stated that a frequently visited sunarea was no longer available to them
due to the presence of a mine, and that a lacKexdta/e bureaucratic institutions
governing rights to summer pastures meant that¢bald not be compensated for a

loss of access to the resource:

‘Our summer camp now has mining in it because wklotiyrove that that area
belonged to us. It's difficult because herders nmigve but we need to be able to prove
to mines that that area belongs ta’{kaw on Land, Tsogtseggoum Omnogobi

aimag 25 years herding)

One herder household sold livestock to a mininggatra price that was higher than
what they could source elsewhere (Tsogtseggim Omnogobiaimag 25 years
herding) (also see Chapter 7), but there was raeace that the ability to sell livestock
to a mining camp had influenced the mobility patseof this or any other household.

Nevertheless, herders generally preferred to Ieeim winter/spring camp registered
under the Law on Land than an area to which théydt have bureaucratic rights.
Herders gave a variety of reasons for this prefaremhese included the
‘comfortableness’ of their larger wintger and the more substantial furniture that they
often stored at their registered winter/spring caiige need to rent another’'s camp or
face the prospect of being ‘chased away’ were athportant reasons for returning to
their registered camp; in addition, herders saad lilkestock were more ‘used’ to the
registered camp, reducing the labour required toage their movements. This was

important as:
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‘Labour is an issue when deciding when/where to maf/éhere’s only one adult in the

family it is difficult to move (Law on Land, Manlasoum Omnogobiaimag,25 years)

Despite these factors, herders still preferredetinttheir registeredoumthan another
soum They were more likely to have family and friendgheir registeredoum,
preferred to be near them if water and pasture aeaéable, and to stay as close as
they could to their registered winter/spring cafipese preferences were enhanced by
the additional expense and inconvenience assoamtedccessing services such as
medical treatment outside of one’s registesedm as noted by two herders during
interviews (Law on Land, Tsogtseggium Omnogobiaimag 25 years herding; Law

on Land, Manlasoum Omnogobiaimag 25 years herding).

6.7 Socially embedded institutions and the potentia | for feed
gaps

The interviewed herders had a common understaradingpat was, and was not,
appropriate behaviour for accessing the forageureso Table 6-3 lists the norms,
shared strategies and rules of herders that defipptbpriate behaviour for accessing
the forage resources, as summarised from the iatedata described above. The table
splits the different herder understandings intodtponents suggested by Crawford
and Ostrom (1995) to highlight the institutionatrgmonents of each, and to guide

discussion.
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Table 6-3 Shared strategies, norms and strategiesyerning access to the forage resource in the Moniggn Gobi Desert. Institutional components are defied as per
Crawford and Ostrom (1995). Attribute = who the rule applies to. Deonic = type of permissibility. Aine action or outcome. Condition = when/where the @ion is
regulated. Or else = consequence of rule-breakingnstitutions have been ascertained through intengws with herders.

Institution  Attribute  Deonic Aim Condition Or else Relative likelihood of feed
gaps
Rule 1 Herders Must  Graze their Outside theisoum(that is, herders outside teeumin  They may be ‘chased away’ by Moderate to high (without
not livestock which they are registered, or are not registerdaiin  other herders. negotiation, herders stay within
may have birth or familiar rights to that are retiagd their low foragesoun)
by their peers). Low (with negotiation, herders
can move outsidsoun)
Rule 2 Herders Must  Use A winter/spring shelter that is recognisedealerging  The registered herder may Low (but livelihood
not to another herder through the Law on Land or thhoug ‘chase them away’ if discovered.implications for herders without
historical precedence. rights to a shelter)
Rule 3 Herders Must  Graze their  Within a few kilometres of another herder's registe  The registered herder may Low (but livelihood
not livestock winter/spring camp area. ‘chase them away’ if discovered.implications for herders without
rights to a shelter)
Norm 1 Herders May Graze their Wherever forage is available during summer/autumn.- Low
livestock ‘First in, first served'.

Administrative boundaries other than g@m such as
Strictly Protected Areas, can be breached, asdsng
this does not then override other rules in thisetab
Rule #1 overrides this norm.

Rule 4 Herders Must Graze their At a distance as far from another herdgesas the The pre-established herder may Low
livestock forage allows so that herds do not become confused, ‘chase them away’.
the forage within a few kilometres of tgeris quickly
consumed.
Norm 2 Herders May Graze their Within a few kilometres of aounaimagcentre at any - Moderate to high in the area
livestock time of year immediately adjacent to a
soum/aimagentre
Rule 5 Herders Must Allow To permanent water points. They will be ‘frowngubn’ if Moderate to high in the area
access of discovered not allowing access. immediately adjacent to a water
any point.
livestock
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Shared
strategy 1

Herders

Must

Maintain
mobility

In response to forage variability, to the besthafitt -
financial ability.

Herders with fewer livestock, or specific reasoms f
reduced mobility (such as the desire to be near the
soumcentre where children are at school), may be less
mobile.

Low

Rule 6

Herders

Must
not

Graze

Winter or spring pastures at times other tater or  They may be ‘frowned upon’.

spring.

It is more acceptable for herders with few livegttm
graze winter/spring pastures than those herdels wit
more livestock.

Low to moderate

Norm 3

Herders

May

Split

Households, with livestbeing pooled and one -
household being freed up for other activities

Low

Norm 4

Herders

May

Share

Registered winter/speangps with other herders -

Low to moderate

Norm 5

Herders

May

Rent

Winter/spring camps frdreemt herders with rights to -
that camp under the Law on Land

Low

éLikelihood of feed gaps assumes that herders adbehe institution in question, that stockingssaand dynamics are at present levels and tha #nemot alternative tools for
managing feed gaps
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Most of the institutions listed Table 6-3 are céabas rules. The first four rules are
highly flexible. They can generally be acceptabhgmidden with herder-to-herder

negotiations, particularly durindgzudsor bad years.

Crawford and Ostrom (1995) generally require tbatah institution to be a rulea”
collective decision must have been made in a rales@llective-choice arena to
determine the consequencetie rules inTable 6-3were not designed by collective
choice. However two other requirements are fulfile varying degrees. The first is the
sanction of social stigma. A secondary sancticiménfirst rule is that a lack of
negotiation /strong enforcement of the rule mayelese the ability of the prohibiting
herder to access distant pastures during the rekydar in their owsoum A similar
sanction against herders denying other herdersa¢cavater during future bad years
may be evident in the fifth rule.

The second requirement is the presence of a moiittine examples provided in Table
6-3, monitors ‘chase away’ rule-breakers. Sharetesiies or norms do not have such a
sanction but at times these rules may be bettesethas norms as the strength of the ‘or
else’ sanction changes through time and spacethatshifts in forage
availability/variability described in Chapter 4. & presence/absence of monitors is also
problematic. In Law on Land systems, monitors tenide herders with pre-established
rights over the forage in question rather thanathgr herders. This is an issue that
PUGs have attempted to address through collectiverdsanctioning, with the ‘or else’
sanction in the second and third rules possiblgdpstronger in PUG areas than Law on
Land areas. However the overriding need for heddsgrersal during bad years,
discussed in Section 4.3.2, challenges the effiohcyonitors who are also local

herders.

If adhered to, these socially embedded institutgerserally produced a low livelihood

of feed gaps. An exception was the areas surrogridig resources such as waterpoints
or settlements. Indeed, Sasakal (2011) demonstrated biophysical change around
waterpoints in desert steppe areas. Socially eddgkohstitutions were better aligned

to the forage availability and variability describi@ Chapter 4 than the bureaucratic
institutions. Consequently, the likelihood of fegaps was slightly lower in socially
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embedded institutional settings than those foumdsscdMongolian bureaucratic
institutional settings.

6.8 Summary and Discussion
The territoriality model shown in Figure 2-1 praeid that a greater degree of flexibility

in movement is observed where forage distributrandelled in Chapter 4) is
unpredictable. This was largely supported by theadly embedded institutions
described in this chapter. Murphy (2011) and Ug01.2) found that only herders with
high levels of financial and social capital cooldr in desert steppe sites, meaning that
the Figure 2-1 model would not be realized. In thesis, there did not appear to be a
substantial difference in livestock wealth betwlerders that left theoumduring the
last bad year, and those that did not. However dwengers stated that labour
limitations (an indicator of low social capital) pnhave reduced the mobility of some
households. Regardless, Mearns’ (1993) statemantttte period of decollectivisation
and postsocialist economic transition has seermptréal return to patterns of

territorial behavior more directly influenced byaaogical factors and less by public

policy‘ appears to still hold in the Mongolian Gobi Deser

Whether the socially embedded institutions of T&bkRcan be classed as norms or
rules governing access to the forage resourcecieandue to the potentially weak ‘or
else’ sanction. It is also likely that the ‘or élsanction varies in strength between
seasons and years as forage availability changesQlsapter 4), with the ‘or else’
sanction being stronger during bad years. PUGs atiempted to increase the strength
of the socially embedded ‘or else’ sanction (seep@dr 5). There is some indication
that they may have been successful with this in-fiiedd PUGs when the forage
resource was more at equilibrium (see Chapter dynaber of PUG members stated
that one PUG institution was preventing other hexdi®m accessing the winter/spring
pastures belonging to members. However the praetimhkty of herders to monitor and
police this institution, particularly during badars, was not further explored: it may be

that this institution is only monitored and policgabradically.

Upton (2012) found that during times of climaticess in a steppe-like PUG, herders
reverted from group to family networks for supp@ne herder argued that ‘nukhurlul
[a form of PUG]can work together in the better times, but mayt lebetter for each of

us to focus on our own work in difficult condition3’he devolution from a spatially
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confined, collectivist livelihood strategy to a s§pHy dispersed, individualist livelihood
strategy during stochastic stocks is predictedhieymodel shown in Figure 2-1. In these
circumstances, PUGs may be useful for strengthesoiigctivist or socially embedded
institutions in good years, but may provide littkenefit during bad years or during
periods of livelihood shocks. Given that the foraggource is in surplus during good
years (see Chapter 4), the strengthening of itistitsl during good forage years may

have little impact on feed gaps and forage ovezatibn.

Mearns (1993) noted that periods of rapid socidtipal change can reduce the relative
cost to a herder of not adhering to norms. Higagatf internal migration can reduce
the likelihood that a herder may twice meet a heogen whose winter/spring pastures
they have trespassed. The secondary ‘or else’isaruita herder being denied access
to winter/spring pastures may be weakened by fagider turnover. Migration also
reduces the number of herders available to santlimitrespasser. Social stability may
be important for cementing the evolution of postide] socially embedded institutions
and resolving issues of conflict between herdehg importance of this stability may
have been under recognised by those proposingmeeaucratic institutions in
Mongolia.

Other factors can also change the relative defalityatf the forage resource. Increased
levels of poverty increase the relative benefiotessing a pasture in comparison to the
potential social stigma cost (Mearns 1993). This @acourage the breaking of socially
embedded institutions. Structural adjustment assediwith poorer herders leaving the
pastoral system after stochastic shocks,dikeds may similarly reduce rule-breaking

of socially embedded institutions over time. Howelecal elites are less likely to

suffer from social stigma due to their good conioexst to government and ability to
provide herders with social security during timéstoess (Murphy 2011). Factors such

as these can transform the mobility patterns ptediby Figure 2-1.

In contrast to the relatively high levels of cocfflbetween herders found in higher
precipitation areas of Mongolia (e.g. Fernandez-&iaz and Batbuyan 2004; Murphy
2011), levels of unnegotiable conflict in the Motigo Gobi Desert were found to be
low to moderate. It is possible that the reluctamicleerders to discuss conflict may
have influenced responses, a factor also noted unphy (2011). However, Dyson-
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Hudson and Smith (1978) noted that East Africa éesréngaged in conflict only in
times of extreme forage shortage, when their ithial survival would be jeopardized
by sharing the forage resource. The higher levebaoflict in bad years found in this
research concurs with this finding, and suggeststtie forage resource is not usually in
severe shortage in the Mongolian Gobi Desert. Hewesee Chapter 9 for the
contrasting perspective of herders.

Chapters 5 and 6 explored the ways in which bumaéicand socially embedded
institutions can interact with climatic variability affect feed gaps. In situations where
institutions make feed gaps worse, alternativestoah mitigate this risk. This thesis
now explores the non-institutional tools that hesdese to manage forage variability, as

well as other types of volatility that may affeerter livelihoods.
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7 Managing Risks

7.1 Introduction

Gobi Desert pastoralism is affected by a varietgtodsses and shocks. The
unpredictable climatic variables shown in Chaptesuth as very low temperatures or
low precipitation levels, are important exampleslobcks. As well as affecting herder
livelihoods, feed gaps associated with climatigataility can also contribute to
overutilization of forage in the short term andldezs in rangeland condition in the
longer term. Social, political, and economic stessand shocks also create risk. Each of
these stresses and shocks occurs at a varietatdlspnd temporal scales, interact in

different ways, and can create or modify productiod price risk.

When making decisions about herd management, tsecdesider the likelihood of
different forms of risks occurring, and estimateitiprobable severity based on prior
experience, ‘word of mouth’ or government repoftse relative costs and benefits of
options for reducing the impact of short-term fgags are considered by herders within
the constraints of these social, political and eooic variables. Risk management
options are also considered in relation to sometiomenpeting aims, such as the desire
for food security versus the need to generate twaphy for medical bills and the
education of children.

Broad-scale social, political and economic fact@s further constrain or promote
options for managing feed gaps through their imtgwa with bureaucratic and socially
embedded institutions. Socially embedded instihgievolve in response to uncertainty.
Bureaucratic institutions are engineered in amgtteo assist herders manage the risks
produced by uncertainty, and for a variety of ottearsons (see Murphy 2011). Changes
in socially embedded institutions regulating acdegsasture can increase or decrease
the reliance of herders on other tools for manathegisk of feed gaps. Socially
embedded institutions can be ineffective at margagsks that are generated at broader
scales. Understanding the social, political andhenuc factors that affect the ability of
herders to manage risk, and the relationship betwhesse factors and bureaucratic
institutions, can therefore explain why some buceatic institutions have lower levels
of ‘rule-breaking’ than others. It can also highligvhat factors are most likely to

reduce the risk of overgrazing, and potential dediin rangeland condition.
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This chapter focuses on some of the key tools a@viailto herders for managing the risk
of feed gaps, allowing them to maintain a herdiaglihood in the short and medium
term. Gobi Desert pastoralism does not have a forachpermeable spatial, economic
or cultural boundary (Mearns 2004). Options for a@ing risks to herder livelihoods
can come from outside the immediate pastoral settoo examples of this include
flows of resources, such as those that culturdiligate kin in urban and rural areas
(Mearns 2004; Sneath 2006), and the two-way mglofiherders between the pastoral
and non-pastoral sector with changes in naturdloasdcial capital (Fernandez-
Gimenez 1999). These options are outside the sufoppe thesis. Mobility was
discussed in Chapters 5 and 6. The use of supptanydndder, herd management,
financial tools and government/non-government ageuapport, are now discussed in
relation to their relative availability, affordaityl, uptake and efficacy through time and
space. Particular emphasis is given to the relshipnbetween risk management tools

and the forage variability described in Chapter 4.

7.2 Fodder
Supplementary fodder was considered by herders ambmportant tool for managing

feed gaps in all three institutional settings. Thesief was supported by empirical data
from a steppe region that found that householdsfélaietheir livestock hay lost a
smaller proportion of their herds duridgud(Fernandez-Gimenez al. 2012). In the
Mongolian Gobi Desert, this tool was used duringtesi/spring when forage
availability was lowest and mobility was physicadlifficult. The ability of herders to
collect and store fodder in preparation for thetesirand spring period depended upon
both climatic conditions and socioeconomic factdrthe level of the household.
Market prices and availability were additionallynstrained the accessibility and

affordability of commercial fodder.

7.2.1 Self-prepared

Mongolian herders either prepared their own fodatgyurchased it, depending on local
forage availability (Table 7-1). Whilst the frequsrof fodder use was high amongst
Mongolian herders, the volume of fodder fed tosteek was relatively low as a

proportion of the yearly feed consumed by herdspUtTlable 7-1 into context, small
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livestock (goats and sheep) in Mongolia consumeiabdg of dry forage a day (Retzer
2007). The average percentage of dry matter ofrtesgetation is 70 — 90%
(Erdenbileg and Stewart 2006). Assuming an avenage size (see Table 3-5), the
supply of fodder described in Table 7-1 therefayeates to only about 7 — 10 days of
dry matter per head of livestock if fed exclusively

Table 7-1 Weight of fodder and/or hay prepared or prchased by Mongolian herders during the
last good or bad year, per household per year

Purchased (kg) Prepared (kg) Total (kg)
Good year 82d 1984 2804
(n=10) (n =28)
Bad year 2006 537 2543
(n=15) (n=32)

A Estimated per household weight of fodder prepargqulirchased by Mongolian herders during the last
good or bad year. Weights are estimates and aedfoparative purposes only as units given by herder
varied and had to be standardised, and individedits may include either wet or dry weights.

In a good year, about 29% of fodder by weight waglpased and 71% was prepared.
In a bad year, this ratio reversed with about 7@¥adppurchased and 21% being
prepared. In good years, Mongolian herders rowtioellected fodder during the
vegetation growing season (particularly in Augugteak biomass, see Chapter 4). This
was in preparation for winter/spring when foragaikability was low. Valued species
with high levels of protein, such adlium polyrhiziumTurcz. ex Regel, and other
species such asrtemisiaspp. andAtriplex sibiricaLinnaeus (Figure 7-1), were
collected by hand or with a scythe. Alternativededsources were also used, with one
herder stating that:

“We can use tea and horse dung to feed animalshditse dung is very good fodder for

livestock’ (Law on Land, Sevresoum Omnogobiaimag 30 years herding)
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igure 7-1 Stored, sélf-preparé fodr (left) Jandi odder crop that was cultivated with the
assistance of irrigation (right). Khanbogd and Bulgn soums, Omnogobiaimag. August 2010.

Some herders were also able to cultivate Chenopadior Fabaceae species with the
aid of irrigation established with funding from amgovernment organisation (Figure

7-1). Irrigated fodder production in 9-Erdene PU&swdescribed as follows:

‘We established a water pipeline and dripped waighé water tank that is used for
watering animals. This was established throughhds@ler group named 9-Erdene. That
water tank has a capacity of 25 tonnes, but onlydadt days it is not enough to water
all animals. In autumn there is one family thatysthere and uses the water. They are
not from our herder group but if we have some water have to share. My family, as a
member of this group, stays here when the pastuagailable to look after all these
facilities. Because we need to plant forage plargscannot move too far from hére
(PUG, Bulgarsoum,Omnogobiaimag 30 years herding).

Self-preparation of fodder was more common in ggeats than bad years due to the
greater availability of forage. The reduced abitifyherders to self-prepare fodder in
bad years, and financial constraints at the legh@herder household, probably
accounts for why herders were able to obtain maddédr in good years, when they had
lesser need for it, than bad years (Table 7-3).

Apart from affordability, there were a number di@t reasons why herders preferred to
prepare fodder themselves rather than purchasenitnercially. Several herders
reported that the advertised weight of commeraddér was often greater than the

actual weight, with a Law on Land herder statingf ih 2009/2010,some packets were
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12 — 15 kg[but were supposed to be 20 — 25 kgyhen | weighed them, they were
always underweightManlai soum Omnogobiaimag 10 years herding). Another
herder stated th&tdon’t like to buy fodder because it may haveations. The grasses
on the market are low quality and they cost d [diaw on Land, Sevresoum

Omnogobiaimag 30 years herding)

Ninety-five percent (n=42) of Mongolian herdersgaeed fodder in years that they
described as good, a figure that did not vary betwUG and Law on Land herders.
The weight of fodder prepared by herders in thedasd year was difficult to quantify
due to variation in units — the number of Russians’ worth of fodder was a common
unit used. If one Russian van carries 1 tonne a@déo, the average Mongolian herding
household prepared 1984 kilogrammes of mixed fofldet or semi-dried weight) in

the last good year.

Some herders were able to prepare fodder in a®ad y

‘| prepared[fodder]by myself when | went to pasture my livestockllécted 5 kg of
grass on the way back home. Little by little | @regnl fodder and put it into the bags
and stored it in a pifistorage shed]lTheElymussp.we cut and collected hetéLaw

on Land, Sevresoum 30 years herding)

It was common for herders to state that they didonepare fodder in a bad year:

‘“We could not preparfhay] because there was no grdgsaw on Land, Manlasoum

Omnogobiaimag 10 years herding).

In bad years, 29% of Mongolian herders (n=34) preghéodder. This is less than the
proportion of herders in steppe and mountain-stegipe who prepared fodder during
the bad year of 2009/2010 (28 — 56%) (FernandezeGaret al.2012). The likely
reason for this difference is that the lower lea#lforage availability in the Mongolian

Gobi Desert altered the cost/benefit ratio of aiifeg and storing fodder.

Unlike in good years, there was a difference betwtbe proportion of PUG and Law
on Land herders that prepared supplementary faddead years. Only 12% of Land on
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Land herders prepared fodder in the last bad yedrq), whereas 47% (n=17) of PUG
herders prepared fodder. Due to low forage avdipljsee Chapter 4), households that
prepared fodder in a bad year prepared only 53nk#7) of fodder, but this figure was
not representative of all herders. Five of theMongolian herders that prepared fodder
in the last bad year were PUG herders from aloagrtbre productive Gobi Gurvan
Saikhan Strictly Protected Area, rather than iniURUGs. Two of these were able to
prepare fodder using the irrigation system esthbtidy the 9-Erdene PUG (described
earlier). They prepared an average of 2,583 kg éadb). This figure is larger than the
average amount prepared by all Mongolian herdeasgaod year. Gobi-like PUG
members were not more likely to prepare fodder tteam on Land herders.

7.2.2 Commercial
Commercial fodder was often available in the MorolGobi Desert as an option for

herders to fill feed gaps. This fodder generallpedrom northern Mongolia, but in
2009/2010 some herders reported that Chinese fadaeavailable for the first time. It
is unclear whether this was because demand rodstwhpply stayed fixed, or if fodder
production in northern Mongolia had been comprothisgthe same factors that
created the bad year in the Gobi Desert. Whilsistedion issues made it difficult to
elicit the exact nature of the commercial fodddrin@se fodder was probably corn, or
wheat husks (translated assidues of wheat left after processngdviongolian fodder
was often wheat residubggsarmaltranslated asvheat and grass residug@gFigure
7-2).
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Figure 7-2 Commercial livestock feed. Ulziisoum, Dundgobiaimag. October 2010. Photo:
Margaret Friedel.

Whilst Mongolian herders preferred self-preparetbifer, commercial fodder was still
seen as an important tool for managing feed gapticplarly in bad years. Only 38%
of herders (n=37) purchased fodder in a good yias. was probably due to the larger
amount of self-preparation that was possible arddbser need for it given the warmer
temperatures of bad years (see Section 4.2.2)pidportion of PUG herders that
purchased fodder in a typical good year was higiean Law on Land herders, 59%
(n=16) cf 20% (n=21).

All Mongolian herders who responded to questiormualbodder (n=36) said that they
had purchased fodder during 2009/2010, the lasiybad A similar proportion of
herders purchased fodder during 2009/2010 in stapdenountain steppe areas
(Fernandez-Gimeneat al 2012). This suggests that the supply and acakissds
commercial fodder during bad years may have afsgnit impact on how well
Mongolian herders can meet feed gaps at key timesntrast, commercial fodder is
less important during good periods, with herdeegypratically preparing fodder from
available forage as a form of insurance, and whenlative benefits of preparation

outweigh the costs.

Some herders gave the quantity of fodder that bliaglypurchased in terms of tugrik,
whilst others gave the figure in kilogrammes orkeds of fodder purchased.
Approximately 435,714 tugrik per household was spenfodder during the bad year of
2009/2010 by herders that gave fodder quantitieéerims of tugrik, whilst about 2006
kg of mixed grass/protein fodder was purchaseddrgldrs stating quantities by weight.
The tugrik value equated to about 3 months of egage monthly earnings for
someone working in the agriculture, hunting an@$tny sector in 2009 (National
Statistical Office of Mongolia 2010). In generdletdemand for fodder during the last
dzudlasted for about 5 to 6 months. This pattern afgueto be similar betweesouns.
For example, fodder was purchased from NovembBftayp in Manlai and Tsogtseggi
souns. In ‘May the animals were still weak so we had to gpdelér. Starting from the
end of May they could graze by themsel{eaiv on Land, Manlasoum Omnogobi
aimag 10 years herding).
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7.2.3 Avalilability and accessibility issues
During thedzudof 2009/2010, when feed gaps were significantjéer stated that they

would have preferred to have purchased more foithder they did. A lack of
commercially available forage in the market duriinges when forage was most needed
was a constraint to the use of commercial foddenfanaging feed gaps. However it is
unclear whether there were supply constraints atisdr demand was low due to the

inability of herders to afford it.

In the Dundgobaimagcentre, Mandalgobi, fodder was available for slaleng most
months in the period from January 2007 to June Z8&€ondary data sourced from
Media for Business, 2010). However it was unavééa Mandalgobi during January
2010, a key period when it was needed (see Chdptagarding the low forage
availability in Dundgobaimagduring this period). In this case, a lack of comeia

fodder directly contributed to herders being unkadé to manage climatic shock.

The Omnogobaimagcapital of Dalanzadgad had a less reliable suppfgdder than
Mandalgobi. Fodder was unavailable at the mark&alanzadgad for about 57% of the
weeks (n=168) between January 2007 and June 2@bOmErcial fodder was usually
available over winter and spring when feed gapsdamdand were greatest, and absent
during summer and autumn. Given that fodder is lysharvested at the end of autumn
during peak biomass (see Chapter 4), the absermmwhercial fodder during warmer
months probably reflects a lack of demand during time rather than supply
constraints. An important exception was January2@iedzudperiod, when no
commercial fodder was available. Unavailabilityidgrthis period probably reflects

supply constraints, despite high demand.

Other supply constraints were present during ties2009/201@zud Despite the
availability of fodder in th@imagcentres, the accounts of herders suggest thaéfodd
was often unavailable in tlumcentres where herders preferred to purchase fpdder
‘towards the engbf thedzudspring]the fodder got less availabld.aw on Land,

Manlai soum 25 years herding). Herder accounts of shortagee widespread across
souns, including Bulgan (PUG, Bulgaoum Omnogobaimag 15 years herding),
Bayandalai (PUG, Bayandalsoum Omnogobaimag 25 years herding) and Manlai
(Law on Land, Manlasoum Omnogobiaimag 25 years herding). This research did not

ascertain the reason for distribution problems. v such distribution problems may
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provide an incentive for herders to move closaitoagcentres to better access
resources, exacerbating conflict or feed gaps athwse areas.

7.2.4 Fodder prices
Fodder prices were generally higher in winter/spdaring times of peak demand when

natural forage availability was lowest (Figure 7=g&jure 7-4). An exception was prices
during the postzudperiod of 2010. Official fodder prices supportedder accounts
that prices were particularly high in taenags during thedzudperiod when compared
to other times of the year, or other years. Theas also an overall trend towards

increasing prices between January 2007 and May, 28g@@rdless of season.
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Figure 7-3 Average Dundgobaimag, unsubsidised fodder prices 2007 — 2010 (data souccEFom Media for Business, 2010). Prices are in Tuik per 25 kg packet. Missing
data implies that fodder was not available in the rarket during the month. Data was sourced until June€010.

213



Chapter 7: Managing Risks

12000

10000 -

8000 -

6000 -

Tugrik

4000 -

2000 +——

(]

$ S S
e ke ~ » R
& N

O 2007 m 2008 O02009 O02010

Figure 7-4 Omnogobiaimag, unsubsidised fodder prices 2007 — 2010 (data soudcrom Media for Business, 2010). Prices are in Tuik per 25 kg packet. Missing data
implies that fodder was not available in the marketduring the month. Data was sourced until June 2010
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Most Mongolian herders purchased fodder in thealsoumcentre. Only two herders
volunteered that they had purchased fodder in tigiagcentre rather than their local
soum(Law on Land, Ulziisoum Dundgobiaimag 30 years herding and PUG, Bulgan
soum Omnogobiaimag 30 years herding). Another stated that they bdddr

delivered from th@imagdirectly to theirger. Prices that herders said they were paying
for fodder in thesoumcentres during thézudtended to correlate with tl@magprices
provided by Media for Business (2010). Pricesanmcentres did not appear to include
a significant mark-up in price when compared tegsiinaimagcentres, and prices

fluctuated in similar ways taimagprices, with increases in winter and spring:

‘In a good year fodder is usually 2,500-3,500T, ximam of 5,000T. During thdzud
the market price was 5,000T at the beginning ofevjnncreasing to 10,000T per
packet (Law on Land, Tsogtseggoum Omnogobiaimag 25 years herding).

In addition to the belief thatdrage was in deficitturing critical periods (Law on
Land, Tsogtsegggoum Omnogobiaimag 25 years herding), commercial fodder was
often considered to be expensive, sometimes ptolghi so. Herders often believed
that their longer-term food security depended uppenpurchase of fodder.
Consequently, they went to great lengths to payvtoat fodder was available during
the lastdzud

‘Because we were in need, we had to buy it one éyEoren though it was expensive,
we had to buy it. If it were available and cheap®rcourse we would have bought

more’ (Law on Land, Tsogtseggoum Omnogobiaimag 25 years herding)

Some herders created income for fodder from livedsts they died during the
2009/201(dzud Hides were sold opportunistically to purchasedfrd A sheep skin
could earn 2,000T — 5,000T (about one packet aldéodwhilst a goat hide could earn
14,000T - 15,000T (Law on Land Sevseum Omnogobiaimag 30 years herding).
Many herders also went into debt to purchase fodder

Government subsidies for fodder during the 200902(¥Liddampened price volatility
across alsouns. One herder in Tsogseggiumstated that, in a bad year, a packet of
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hay normally cost 8,000T — 12,000T at the markéi|ena packet of protein costing
8,000T — 15,000T (Law on Land, Tsogtseggiim Omnogobiaimag 25 years
herding).Soumgovernment subsidies during the 2009/2820dreduced this to 4,000T
and 5,000T, respectively, a price that was noimita to the prices in good years.
There was minor variation betwesouns, with a Mandal-ovosoumherder stating that

a packet of protein in a bad year normally cosirtléeO00T, with a government subsidy
during the 2009/20108zudreducing this to 3,000T (Law on Land, Mandal-owooim
Omnogobiaimag 30 years herding). A Sevreumherder stated that the market fodder
price during thelzudwas 12,000T per packet, with the subsidized greiag 4,000T —
5,000T per packet (Law on Land, Sewseum Omnogobiaimag 8 years herding).

Many herders stated that subsidized fodder wasddrin quantity. One Bayandalai
soumherder stated thaive were only allowed two to three packets of hay/taro
packets of proteiflPUG, Bayandalasoum Omnogobiaimag 30 years herding).
Subsidised fodder allowances were dictated by timeber of livestock that each herder
had in Bayandalasoum In Bulgansoum one herder (PUG, Bulgaoum Omnogobi
aimag 30 years herding) stated that at the beginnirthedzudthere were limits on the
amount of subsidized fodder available to each lidrdesehold. However each
household in Bulgasoumwas allowed a set amount of fodder, regardles®aof many
livestock they owned. Later on in tdeud the limits were lifted as more commercial
fodder was made available and support dependedthpamumber of animals per
family. A herder in Manlasoumsaid that families with 50 livestock were allownate
packet of protein feed, with families with moreHEQO livestock allowed two packets.
This figure was fixed, irrespective of the relatruember of pregnant females in the
herd (Law on Land, Manlaoum Omnogobiaimag 10 years herding). Some herders
with larger numbers of livestock stated that theéswnfair, but in general there were
few complaints about the way in which free foddeswdistributed. Whilst a number of
herders stated that they would have purchased sutrs@dised fodder if it had been
available, it is unlikely that most herders hadfihancial capacity to purchase the
guantity of fodder required to have prevented wpdead livestock mortalities.

The high demand for commercial fodder in Mongoliginlg the 2009/2018zudcan be
explained by the additional need to feed weakeivedtbck that would be considered
strong in other years:
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‘We do nofusually] buy forage for mature livestock. The young haveetbed[forage]

in the morning and evening. The matured duesally]go for grazing bufduring the
dzud were weak so we had to give them extra protein Mdwp the animals were still
weak so we still had to give them fodder. Startiogh the end of May they could graze
by themselve's(Law on Land, Manlasoum Omnogobiaimag 10 years herding)

Young and weak livestock were preferentially givetder over stronger livestock in
Mongolia. Herders stated that this was largely bseatronger livestock were able to
access forage over the winter period in years wherstanding dead/senescent
vegetation remained from the previous growing mkdand was not covered by deep
snow. The desire to reduce overall livestock mitig¢alto maintain the herd size (see
Section 7.3, below) may have also contributed ¢odécision of herders to prioritize
fodder use in this way.

Herders were not specifically asked about the nurabkvestock that they had lost
over the 2009/2016zud(see Chapter 3 for the reasons). The data calleetenot
directly link the use of fodder by individual hotredds and mortality rates but a small
number of herders volunteered both mortality figusad fodder use. As well as the
irrigated fodder of the 9-Erdene PUG, some Bulgaummherders along the Gobi
Gurvan Saikhan Strictly Protected Area buffer zalse received free fodder from the
Institute for Animal Husbandry in exchange for gnazthe Institute’s livestock (PUG,
Bulgansoum Omnogobiaimag 25 years herding). Despite these advantages? 0
herder with access to irrigated fodder had a h&ddG®O0 prior to thelzud and 700
after thedzud a 30% loss (PUG, Bulgaoum Omnogobiaimag 30 years herding).
The reason she gave for this wascold weather even the fat and strong livestock
could not go to graze, I'm not talking about newimand two year olds. We used all
our resources of grass and fodd€PUG, Bulgarsoum Omnogobiaimag 30 years

herding).

A nearby PUG herder stated that they had a 50%{4@to 200 head) (PUG, Bulgan
soum Omnogobiaimag 15 years herding). One herder stated tlaailies that had
1,000 livestock now have 500 to 600, families kizat 400 now have 100, and families
that had less than 400 livestock now have h{feG, Bulgansoum Omnogobiaimag
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25 years herding). These herd losses equate tdb0896-75% and 100%, and compare
to the 54% figure stated as being foemaverage (Bulgasoumofficial). One herder,

in a gobi-like landscape and without support frambeganisation such as the Institute
of Animal Husbandry, volunteered information onithregh livestock loss (250 to 26, a
loss of about 90%) (Law on Land, Tsogtsegmiim Omnogobiaimag 25 years
herding). This herder stated that they had not ladémto prepare fodder during the bad
year, but they purchased 250,000T worth of foddeind the lastizud This figure was
lower than the amount that other herders with coaiga herd sizes stated they had
spent. This may have contributed to the high mivytedte of herds but it cannot be
definitely said without knowing more about theirdhenanagement. These figures, in
total, suggest that a herder household’s abilifyrapare, or freely access, significant
levels of fodder in the last bad year may have cedumortality rates, but did not

remove the risk of livestock deaths altogether.

7.3 Herd management

7.3.1 Selling, culling, and breeding
Culling or selling livestock were options cited §yme Mongolian herders for

managing expected feed gaps in the short term.s0\doime herders waited for the
death of livestock to sell their hides to buy fodfite remaining livestock (Law on

Land, Tsogtseggoum Omnogobiaimag 25 years herding), others pre-empted feed
gaps:

‘[If we think the winter will be badjve will slaughter and se[some livestock] tdouy
some fodder. We will try to keep the strong drieaw on Land, Tsogtovosoum
Omnogobiaimag 30 years herding).

Culling/selling was usually done at the end of autudespite the Omnogoaimag
prices being relatively low at this time (Figur&)-The lower and less volatile
Dundgobiaimagprices may reflect the greater access of herddtsetbllaanbaatar

market, which is both larger and more competithantthe markets of eitharmag
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Figure 7-5 Prices of 4 year old goats in Dundgobinal Omnogobiaimags during 2007 (data proved by Media for Business,040). Prices are the mean of weekly prices. The
weights of goats were not provided with this dataOne herder stated that a 50 kg goat could sell f&@0,000T (Law on Land, Sevresoum, Omnogobiaimag, 8 years
herding), but another suggested that 30 kg is the aximum liveweight of goats in Mongolia (Law on Land Tsogt-ovoosoum, Omnogobiaimag, 30 years herding).
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Herders commonly stated that prices were too loma@e selling or culling viable in
autumn. Media for Business (2010) prices did naingjly support this statement in
Dundgobiaimag but may have weakly supported this statementnm@yobiaimag
(Figure 7-5). This suggests that autumn culling imaye evolved for reasons other than

economic viability, such as subsistence purposes.

Herders culled during autumn because livestock &etieeir maximum weight and,

with forage availability beginning to decline inmer (see Chapter 4), livestock body
condition would also be certain to decline. Thengnof culling therefore allowed the
maximum amount of meat to be stored, either thraajting or the ‘natural freezer’ of
sub-zero temperatures, until spring. This allowerlars to convert the forage resource,
which was beginning a predictable decline (see @&ha}), and subsequent decline in
livestock production, into a stable meat resouccesfibsistence purposes:

‘If it is a bad year we slaughter the bad animalsasn as possible. And prepdrerth
(dried meat). And then we keep this until sprinththe estimation of how much meat
we need for the winter. No, we do not normally gekstock]. We will try to keep
animals, finding ways to save their quality and wfits [if we know the winter will be

bad].’ (Law on Land, Sevraoum Omnogobiaimag 30 years herding)

For some herders, prices that they considered toviberovided a disincentive for

sales, even when a bad winter was expected. Lislestere therefore not culled. This
was patrticularly the case for goats, as the additiceturn from one cashmere clip in
spring, if the prices were good, could be lucratierders stated that the price for a live
goat could vary between about 30,000T and 60,00M&Mia for Business (2010) prices
for live 4 year old goats in autumn were similathese figures at between 38,000T and
52,000T. Media for Business (2010) cashmere pfmeany week between 2007 and
2010 were between 18,000T/kg and 54,000T/kg wihhilgher figure being the price
during/immediately after thézud(Figure 7-6). Cashmere prices were probably diyght
higher in Omnogobaimagthan Dundgobaimagdue to greater proximity to the

Chinese market.
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Figure 7-6 Dundgobi and Omnogobaimag white cashmere prices 2007 — 2010. Data provideg Media for Business (2010). Prices are in Tugriper kg. Weekly data

were averaged to produce monthly figures.
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One herder stated that an average goat produced 20@g of cashmere per year (Law
on Land, Manlasoum Omnogobaimag 15 years herding), whilst another said the
average cashmere production per clip was 500 — @0, Bulgarsoum Omnogobi
aimag 25 years herding). Using these two figures, dérecould receive between
16,200T and 32,400T per clip per goat. The uperé is greater than the lowest price
of a live goat cited by herders. Adult livestockrev@ot usually fed commercial fodder
(see previous section), the utilization of standorgge was effectively free, goats
provided dung and heating benefits to other livestbrough huddling and the skin of a
dead goat could still generate income. Consequehttycosts of maintaining goats
through winter despite their poor condition maydaeen very little in comparison to

potential gains from cashmere in spring.

The practice of retaining high value livestockeligoats, through winter could produce

high returns. However it was still risky. This waaxrticularly true for pregnant females:

‘Last year we all knew that it would be a bad yearthe market cost for meat was too
low. So, we tried our best to keep our animalsilsjng more forage but we logbur

livestock].’(Law on Land, Tsogtseggoum Omnogobiaimag 30 years herding)

Price variability changed the way in which herdawkl their livestock. A number of
herders stated that they could get higher pricethfr livestock in th@aimagcentres
thansoumcentres. This difference was sometimes signific@ne herder stated that
they could receive 2,000T/kg — 3,000T/kg more fashomere sold in thr@magcentre
than in thesoumcentre (PUG, Bulgasoum Omnogobiaimag 25 years herding).
Another stated that:

‘At thesoummarketdlivestock prices arejheaper whilst at thaimagmarket you can
gain a little bit of a higher profit... There are Higrice] differences. For example,
cashmere prices are 3,000 — 4,04@Kg] different, hide and skin 2,000 — 3,00[0Hg],
for meat it is about 500[Vkg].” (Law on Land, Tsogtseggioum Omnogobiaimag 25
years herding)
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Cashmere traders who travelled from Ulaanbaatbuyadirectly from herders when the
price was high were said to pay even more #iarags according to one herder (PUG,
Bulgansoum Omnogobiaimag 25 years herding). Two Khanbogdumherders
interviewed also sold livestock to mining compar{ieavan Tolgoi or Oyu Tolgoi), or
to nearbyguanz(café), where they could ask a higher price. Btdkes a similar

difference in price between tkeumand a mining company:

‘We sell some live animals to theanznear Oyu TolgoJinternational mine} the

prices are higher than at threoum On average we get about 20 - 30,000T njpez
sheepffrom the Oyu Tolgoguanz We sell in spring/summer/autumn but the mines are
closed in wintef (Law on Land, Khanbogdoum Omnogobaimag > 30 years

herding)

Livestock and livestock products were also soldaspmistically, with one herder
stating that people would occasionally come fromstbumto buy one or two sheep for
domestic use (Law on Land, Mantum Omnogobiaimag 10 years herding). The
same herder also stated that local traders wougtBmes buy camels and horses
directly from them, to be later slaughtered in$bemcentre.

Preventing livestock from breeding if they wereairerage to poor body condition prior

to winter was common:

‘If the summer was bad or had less rain, we woutidgeto stop breeding. It is usually
time to decide when livestock are at their fatbtegtthere is no grass. Usually in
October or November we start to breed, but thig yegmess we will not breedLaw

on Land, Manlasoum Omnogobiaimag > 30 years herding)

This practice was largely to prevent high mortatdtes in females with the additional
energy demands of gestation and lactation. Th#testisk of a decline in herd size
associated with the death of pregnant females wasidered to be a greater risk to
future livelihoods than not increasing herd sizesame years. By reducing grazing
pressures in the upcoming spring, it also maximenallable forage per head during a

period of feed gaps that herders did not usuallgage through mobility.
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7.4 Income generation versus food security
Two main aims of herd management were apparemgistrveys in 2010. These were

the generation of monetary income, and food securfte two are somewhat linked,
and interviews did not ascertain which was moreartgnt to herders. However the
choice of feeding scarce forage supplies to yoiuggiock and pregnant females, rather
than goats with high levels of cashmere productoiggests that food security took

precedence over monetary income when managingtadistzocks in the short-term.

Cash was used for the consumption of goods andcssrsuch as fuel and education, as
well as for the purchase of emergency fodder. Gaimgr a cash income relied upon
expanding the goat herd. The tendency of herdegadte combined figures for sheep
and goats made it difficult to assess the propastiaf livestock type in the flocks of
individual herders. Nevertheless, at the end off20@ official Mongolian herd in
Omnogobiaimaghad a flock that was about 70% goat, 21% sheephenemainder
mostly camels and horses (data provided from Ominicmagofficial, Dalanzadgad,
2009). The proportion of goats in the flock hagéased since the transition to the
market economy (Figure 7-7) as total goat numbave Increased whilst most other

livestock types have decreased (see Chapter 8).
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Figure 7-7 Proportion of livestock by type as parof the total Omnogobiaimag herd, for each year between 1960 and 2007.
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Goats were seen as an important way of generatiaglaincome. Herders stated that
the income generated from cashmere largely wefl@rand education, although
fodder also an important expense during the 200®@'8@ud The need for cashmere to
‘pay for[necessities such afjod, fuel and clothegPUG, Ulziitsoum Omnogobi
aimag 25 years herding) in the market economy theredooge the desire of herders to
increase their goat herds. Herders commonly statgcabout 70 to 80% (min = 40%,
max = 100%) of their total income came from the sdlcashmere, depending on the

year:

‘Cashmere is 70% of our total income. It's hard @keaxmoney from meat. It's
expensive in spring, cheap in summer/autumn. Cashiméor cash. Other livestock
products are mostly for our own consumptighaw on Land, Sevresoum 25 years
herding)

This reliance on cashmere-producing goats creaitddignificant price risk (explained
in detail later), and a risk to the second main afrherders - minimizing production

risk to fulfil subsistence needs. One of the wdnys &im manifested was through
maintenance of a herd that had multiple livestygles, thus buffering the risk posed by
climatic variability, and building assets througlximizing herd sizes. A herd of mixed
age may have fulfilled a similar purpose, but isdiscussed in this thesis. Whilst goat
herds were quickly able to rebuild after stochastiocks, they were considered to be

more vulnerable to extreme weather events tham btestock types:

‘We had no youn[kids and lambslast year - if we had we could have lost out entire
herd. We bred only cameléLaw on Land, Manlasoum Omnogobiaimag 10 years
herding)

Herder accounts of the vulnerability of goats wessgfied by pre- and posizud
livestock numbersSouns in which livestock numbers were sourced both eef@009)
and after (2010) the ladzudhad slightly higher goat mortality rates than ager

livestock mortality rates (Table 7-2).
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Table 7-2 Mortality in goats compared to that of canbined livestock types during the 2009/2010
dzud. Data provided by local officials. Data rounded tdhe nearest whole number.

Soum Livestock Livestock Livestock % decline as

type number number a proportion

(2009) (2010) of herd

Tsogtseggi Goats 54,547 19,667

Total number 88,268 36,782

Goat % 62 53 8
Manlai Goats 66,503 41,643

Total number 118,198 85,543

Goat % 56 49 8
Ulziit Goats 79,700 47,900

Total number 152,300 102,400

Goat % 52 47 6
Tsogt-ovoo Goats 41,219 16,373

Total number 72,940 34,929

Goat % 57 47 10

Herders explained that high goat mortalities dudagds were typical, and that whilst
any livestock type was at risk of death if theidipdat was not adequate, goats were

particularly vulnerable to cold temperatures:

“Sheep have better survival ability than goats beeatis very cold in Mongolia’s
winter time. It becomes about -30 to -40°C. Shese thick wool but goats do not, and
they have a different structure of fat. Goat'sdaagulates very easily and that is the
main reason why they do not survive in a cold wihi®UG, Ulziit soum Dundgobi

aimag >30 years herding)

After thedzudin which a disproportionally high number of godisd, a number of
herders stated they were still able to make 1rol®on Tugrik from the 2010 cashmere
clip due to high cashmere prices. This was equabtwut 3 to 6 months’ of the average
monthly earnings of a Mongolian working in the agtiure, hunting and forestry sector
in 2009 (National Statistical Office of Mongolia W), or enough to pay the fees of one
to two children attending university in Ulaanbaat@&re global importance of the
Mongolian and Inner Mongolian cashmere industry Igiém et al.2011) meant that
high goat deaths durirdzudperiods probably inflated the global price of cashe.

High prices therefore partially buffered the rigkused by climatic variability during the
2009/201dzud but this buffer may decline in importance as oaste markets grow in
areas outside of thezudzone’ in Mongolia and China (such as the IraniaAfghani

cashmere industries).
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Whilst high cashmere prices during/immediatelyradtdzudperiod may have buffered
income risk it did not buffer the risk of climatiariability on food security. Despite the
comparative financial advantages of goats, thdmerability todzuds meant that
herders still valued mixed herds. Livestock otlmamntgoats were considered to be
useful for subsistence purposes (Law on Land, Maalam Omnogobiaimag 30

years herding) as, for example, regarding camels:

“We use their milk, make camel yogurt, and sell tlveol and meat. They are also used
for transportation. It is really warm to ride theffhe camel is a very fruitful animal
(Law on Land, Khanboggoum Omnogobiaimag 30 years herding)

Sheep were still valued despitheep wooletc beingjworth nearly nothingat 250 —
650T/kg (Law on Land, Manlaioum Omnogobiaimag 30 years herding). Why
herders valued sheep was not specifically ideutifiet their greater ability to survive
dzuds in comparison to goats and multiple benefitsstdrysistence and cultural values,
such as the dietary preference for mutton, maydssiple explanations. Each herder
maintained an average of 6 camels per herd, wihts} more maintained in th&ouns
of Ulziit, Mandal-ovoo, Khanbogd and Manlai whergabi-like landscape prevailed.
Camel wool provided a little income to herderslisglfor a relatively stable price of 4
—5,500T/kg. More importantly, and in contrast tatg, camels were the only livestock
type to increase in numbers between 2009 and 206&@zudperiod, in allsouns. Their
proportion in the herd similarly increased durihg tastdzud(1999 — 2001) (Figure
7-7). Camels were also able to breed despiteziidwinter. Most herders during the
postdzudinterview period atypically offered my team anthé milk products of

camels, as camels were the dominant livestocktlagta

The different vulnerabilities of livestock meanatimixed herds were able to smooth
production for subsistence purposes. The use oédriverds meant milk, an important
part of a herder household’s diet in summer, willsable to be produced in 2010
despite the lack of kids produced. Food securnityhe form of maintaining livestock
likely to lactate aftedzudperiods may have had a more important role indrerd
decision making around herd composition than theive mortality rates of any one

livestock type.
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7.5 Financial tools

7.5.1 Insurance
Financial tools can manage climatic risk by conwgrtinpredictable natural capital (the

forage resource) into more predictable financigited (such as insurance pay-outs).
However, only three of 38 Mongolian herders wheoegled to the question of
livestock insurance stated that they were covedeg was in a PUG institutional

settings, whilst two were not. One herder with nasice stated that:

‘[Our livelihoods arejnot safe anymore becauseudand droughts have increased. If
we lose everything we get compensation from thegel@mn Insurance Compariy

(Law on Land, Sevregoum Omnogobiaimag 25 years herding)

Many Mongolian herders knew of insurance schemewgl@loted in otheaimags by
the Mongolian government and the World Bank, andescommented that the piloted

schemes would be beneficial:

“We have no such kind of insurance services. Wedoave it inaimag The indexed
livestock insurance is implemented within a éémagse.g. Bayankhongor and other 5-
6 aimags It is broadcast through the radio but is not iexplented here. If we had such
a thing, why would we sit like this, having losarig all of our livestocR (laughing)’
(Law on Land, Tsogtseggoum Omnogobiaimag 25 years herding)

Fernandez-Gimenet al (2012) found that whilst one third of herding kebolds in
desert steppe areas in Bayankhorageraghad insurance prior to the 2009/2010, like
Omnogobi and Dundgolaimagherders, nearly all wanted insurance afterctned

7.5.2 Loans
Mongolian herders regularly took short-term loam&élp them smooth livestock feed

gaps. Loans were often sourced from non-bank lsndach as cashmere traders, and it
is unclear whether assets, or the upcoming cashenepe were used to guarantee the
loan. Herders frequently sought loans towards tiiead winter or the beginning of
spring. These loans were commonly used to paydmaercial fodder for livestock,

and for fuel to facilitate livestock mobility:
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‘During thedzudwe bought 40 kg packets of protein that cost 7,08G¥inter but
increased to 12,000T in spring. We got a loan fiGman Bank to pay for this
supplementary feed, and for moving costs. Theasteate was 3% per montliPUG,

Ulziit soum Omnogobiaimag 15 years herding)

Some herders stated that they paid back the loem thie next year’'s cashmere had
been sold. One herder stated that they had saldlamown number of livestock to pay
their loan of 250,000T that was used to purchaddddprotein. They were able to pay
back their loan, but were left destitute with o8y livestock remaining (Law on Land,
Tsogtseggsoum Omnogobiaimag 25 years herding). Other herders borrowed what

they expected could be paid off with the upcomiaghenere clip:

‘“We spent 1 million tugrik on protein/grass thisthagnter. We couldn’t buy more
because of the snowstorm. We borrowed money téoddgr, and then paid these loans
off with the money we made from cashméRJG, Ulziit soum Omnogobaimag 25

years herding)

Some herders stated that the inability to gainitedtected their ability to use

commercial fodder as a way of managing feed gaps:

‘The suppljof commercial fodderjvas not that much. If they had more we could have
bought. We had some cash problems. Some traderstallow credits.(Law on

Land, Manlaisoum Omnogobaimag 10 years herding)

7.6 Interactions with external agencies
External agencies, usually governments but alsegomernment organisations and

development agencies, can buffer the risk of femgabgn ways not related to
institutional settings. This can be particularlypiontant when commercial options (such
as those described in Section 7.5) are not availabViable. In the Gobi Desert, the
way external agencies interact with the managewigieied gaps has changed
significantly over the last few hundred years (E&apter 2). Whilst external agencies
are not a tool able to be easily manipulated byérsy; their relationships to feed gaps
are examined here as a potentially important fabiatrinfluences the risk of feed gaps.
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7.6.1 Negdel period
A number of herders talked about the institutiomd activities of theaegdelcollectives

of the 1980s. Many of these institutions and atiéigihad the explicit aim of managing
feed gaps. They are included here to investigatte institutional and non-institutional
tools for buffering risk, as well as for interpregithe changes in total grazing pressures

described in Chapter 8.

One Tsogtseggi herder described some oh#dgglelinstitutions that managed the risk

of feed gaps:

‘In the 1980s thaegdelsupplied us with forage. Now there is no suppuartcontrol

and no regulations. If at that time we moved to @gobiaimagon otor, people would
allow us to move there and to stay. During tlegdelthey supported everything. The
baggovernor followed all people artorto make sure that less livestock died. In that
team would be veterinarians and labour forces. fiégdelpaid for all expenses related
to transport. The authorities supplied all fodder free, as much as was needétdaw

on Land, Tsogtseggoum Omnogobaimag >30 years herding).

This account was typical of the responses of dtkeders; one Manlai herder provided

additional information:

‘During negdeltimes they had plans plus every family herde@mifft types of livestock
[rather than mixed herddhere was huge support. Now there is private ownprsf
livestock so the owner has to manage by themsélthesgyovernment gives support only
in critical situations. During theegdeltime, thenegdelitself designated the place for
livestock to be moved to, and supported this byignag trucks. They transported our
ger, we had to follow with animalgLaw on Land, Manlasoum Dundgobiaimag 25

years herding)

Comparing the assumably more prescriptive instingiof thenegdelperiod with the
‘institutional vacuum’ of decollectivised Mongolshould highlight the power of
collectivist institutions to decrease the risk gémrazing and vulnerable livelihoods.
Given that thenegdelbuffered much of the risk associated with climatciability, it
would be expected that livestock mortality was loaering that period. Omnogobi

aimaglivestock numbers (total and goats) were analygaghat the national-level
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dzudsdescribed by Readirgg al (2006), between 1961 and 2007. Years in which
livestock numbers declined did not appear to matstional scalelzudperiods during
thenegdelperiod, but did match national scaleudperiods after the dissolution of the
negdelsThis suggests that the institutions of tiegdelshelped buffer risk. However it
should be interpreted with care; the national sdal&ldata is probably not suitable to
use at more local scales given tdatidcan occur locally but not nationally (Murphy
2011) or nationally but not locally (Fernandez-Gireeet al. 2012). It also does not
highlight which types of institutions were most bétical. For example, it does not
explain whether collectivisiper sewas an important mechanism for managing risk, or

whether the increased forage and fuel inputs wene nmportant.

If strong institutions protected livelihoods, herslshould prefer the institutions of the
negdelperiod. However herders had mixed opinions. Tlesiased flexibility under the
current model of private livestock ownership mayéaffset feelings associated with

concerns about increased production risk undekameon Land:

‘There is no differencetween then and nowf.nature is good, we can prepare
fodder ourselves. During theegdelthey supplied us with forage, we had to supplythe
with product. Now it is our private thing and itmknds on us. We can not ask for
something more. So of course it is better to hawe jgroperty, own animals. Nature
was bettefduring negdeltimes]but of course there were still some livestock lug’at
(Law on Land, Manlasoum Dundgobiaimag 25 years herding)

Despite mixed feelings, herders did identify diffleces between threegdeland post-
negdelperiod. One respondent who was a herder duraggleltimes stated that most
herders in the postegdelperiod moved less frequently, and shorter dissnt@n they
used to duringnegdeltimes (Law on Land, Tsogtseggpium Omnogobiaimag 25
years herding). Herders generally believed thatthere fewer livestock deaths during
dzuds in thenegdelperiod. The livestock deaths previously descrivede seen to be
fewer than during the latedzud but one herder also stated that he had never
experienced a winter so cold (Law on Land, Tsogisegum Omnogobiaimag 25
years herding). Descriptions of the 2009/2d@zQdbeing the coldest ever were
common amongst experienced herders (see Sectid)./Anumber of herders stated
that it was the cold, rather than the feed gap,Kitlad their livestock during thdzud
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This makes it difficult to distinguish between hilgfestock mortality caused by
management and that caused by an atypical winter.

7.6.2 Law on Land
Aimaggovernments had responsibility for negotiatingirimagmigrations of herders

and their livestock under the Law on Land (see @hdp). During the 2009/201drud
Omnogobiaimagmade agreements with Dundgobi, Gobi-Sumber and@mbi
aimags that gave herders legal sanction to move théreaimagalso negotiated with
border control to allow herders into the Mongoliait@ border zone to ‘escape’ the
dzud An Omnogobiaimagofficial stated that there was good forage théreigh no

wells.

Aimags also provided subsidised fodder to herders duhe@009/201@zuddue to
concerns over herder livelihoods during this peridioout 1,500 tonnes of fodder was
given to herders in Omnogoaimag According to araimagofficial, one 40 kg sack of
fodder normally costs 12,000 — 18,000T, but duthmedzudherders were only charged
3,000T.Soumgovernments were responsible for organising thestiwal side ofiimag
fodder support during the ladgtud As herders in somsouns stated that they paid
more for subsidised fodder than the figure quotethbaimagofficial (see Section
7.3.4), it is unclear whethepumgovernments charged transportation costs on top of
this figure. One thousand tonnes of hay were alsuighed to herders at 1,000T per

sack, down from 8,000T per sack.

Souns attempted to support herders in a variety ofrotfeg/s. Bayandalaoumhad a
soumdevelopment fund. During the 2009/20d£udit used this fund to pay for
machinery that cleared snow around people’s wicderps. It also had a livestock
protection fund. Initially each herder paid 20,0001 it to create a revolving fund for
loans (a total of one million tugrik). By OctobedX®, this amount was 10 million
tugrik, but it is unclear whether herders had usedund, and if so, for what purpose.
A Bulgansoumofficial stated that they connected saampeople, for example
businessmen in Ulaanbaatar, with people insth@nfor the purpose of
aid/developmentSoumhomeland associations in other parts of Mongolieevieund to
be an important source of support duringdkrad especially when someone native to

the soum had become a successful businessmanitigol(Fernandez-Gimenex al
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2012). During the 2009/20Xd¥ud the Bulgarsoumgovernment, with thaimag
government, organised fodder to be imported frorm&Hn Manlaisoum(Law on
Land, Manlaisoum Omnogobaimag 10 years herding) one herder describedum
sponsored programme for drilling wells. Similastame of the PUG institutions that
encouraged the pooling of financial resources &mital works, a group of herders
could pay 400,000 — 700,000T in total to get amm@uatic well drilled.

Prior to the 2009/2018zud herders stated that they were charged an arssuébrt

their grazing right over their registered winterisg camp, as well as a general ‘land
use tax.” The taxes varied slightly betweemnins and herders were sometimes confused
about which tax was which. In general, the annoat of each tax appeared to be the
same as about one hot meal guanz(cited figures included 1,425T, 1,500T and
2,500T, depending on tls®un), and as such was not considered burdensome by
herders. Herders also paid a ‘foot tax’ per livekttype. One herder from Mandal-ovoo
soumstated that they paid 4,000T per head per yethretsoumgovernment (Law on
Land, Mandal-ovo@oum Omnogobiaimag 30 years herding). Both taxes were
suspended during the 2009/20d£ud One herder interviewed described an 80,000T
payment they made tosmumgovernment in Dornogolaimagfor rental of a winter
camp from October 2009 to July 2010 (Law on Larshgiseggsoum Omnogobi

aimag 25 years herding).

Herders said that treoumgovernment had also supported them during the/2009
dzudthrough providing them with free essentials. Oeedbr household reported
receiving 10 kg of rice, 10 kg of flour, tea andhdkes from the government (Law on
Land, Sevresoum Omnogobiimag 30 years herding). Herders in Mardaumalso
reported receiving support from teeumgovernment but, as also found by Fernandez-
Gimenezet al. (2012), evenly dispersed aid was so small agave httle impact on

individual households.

On the whole, herders had mixed feelings abouletvie of support they received from

government:

‘[This last bad yearlhe soumgovernment had sonfl@dder] discounts and also
supplied some fodder at no chargéalso] received fodder for free. There were limits.
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To supply all families of course it was a small tvem If we will count it is not that
much, but we cannot say that the government didimgpto help us. They gave some.

(Law on Land, Tsogtseggbum Omnogobiaimag 25 years herding)

Whilst still recognising that they would have battefl from greater levels of support,
Mongolian Gobi Desert herders appeared to be lassat of the low level of support
they received than the steppe region herders teschy Fernandez-Gimenetal
(2012). This is despite what appeared to be tihdasilevel of support offered by the

soumgovernment.

Non-government agencies, such as internationalngioompanies and
development/relief agencies, also provided someatipluring thedzudwhen feed
gaps were at their greatest. Another herder in fBeggisoumstated that they had also
received assistance from Red Cross, receiving 2Reps of protein for their livestock
(Law on Land, Tsogtseggbum Omnogobiaimag 25 years herding). A herder in a

differentsoumstated that:

‘Once the Red Cross supplied us with tea, rice bnunl.fThey gave some grass and

forage’ (Law on Land, Tsogtseggoum Omnogobiaimag 25 years herding)

The Tavan Tolgoi mine had also given them 13 packprotein, milk powder and
medication for their livestock. A third Tsogtseggumherder said that they had also
received free goods from the mine, and subsequemtlg changing thesoumof
registration from Luusoumin Dundgobiaimagto Tsogtseggsoumin Omnogobi

aimagto ensure similar support in future.

7.7 Lessons from Inner Mongolia
Risk management tools available to herders from éaslusive institutional settings can

be compared with tools available to those in ma@usive institutional settings. This
can help highlight what non-institutional tools aeeded or available for meeting the
increased risk of feed gaps associated with a extifarage area. Some of the tools for
managing the risk of feed gaps were similar betwdengolian and Inner Mongolian
institutional settings. Mongolian herders prefemeability as their main tool for
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managing feed gaps, Inner Mongolians were moranebn commercial fodder as
mobility was restricted by the bureaucratic instnal settings described in Chapter 5.

7.7.1 Fodder
Locally grown and imported fodder was the primamscmanism by which Inner

Mongolian herders managed feed gaps. Most herdeis their contracted cropping
area to grow corn for feeding to livestock. ThettRaar Banner official stated that
fodder was also sourced from nearby, large-scafgted areas along the Yellow River.
Fodder was generally corn stalks, a crop by-procatbier than a product cultivated
specifically for fodder like it was in northern Mgalia. This is an important difference.
The supply of fodder in Inner Mongolia is likely be more reliable than in Mongolia as
irrigation from the Yellow River is less exposedimudand droughtonditions in the

short-term than the fodder production areas ofheont Mongolia.

Before the grazing bans, commercial, cultivatedl&dvas purchased even in years that
herders described as good. In contrast to Mongoldler was purchased at any time of
the year rather than only over winter/spring. Theghit and cost of fodder was greater

in bad years than good years as herders soughaniage the feed gaps caused by
climatic variability. Costs increased under thezgrg ban, despite the average herd size
under the grazing ban reducing from an averagé&df3FU to 203 SFU and about four
dairy cows per household (Table 7-3).
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Table 7-3 Annual average cost of supplementary feedj per household. n = 16 (good year) and 17
(bad year). Herders gave prices and weights for twitypes of supplement feed, grass/hay and forage
that is more protein-rich.

Good year Bad year Grazing ban
Grass/hay Mean weight (kg) 2,083 9,516 455
st 5,208 12,829 2,236
Price (yuan/kd) 0.4 0.4 0.4
Subtotal (yuan) 833 3,806 182
Protein-rich Mean weight (kg) 2,821 7,650 13,222
forage spt 4,369 6,928 32,592
Price (yuan/kd) 1.4 1.4 1.4
Subtotal (yuan) 3,950 10,710 18,511
Total (yuany 4,783 14,516 18,693

" SD = standard deviatioRi,Prices are based on a fixed price of 0.2 yuafdjigrass and 0.7 yuan/jin for
fodder (prices stated by herders during intervigog)are likely to vary between good and bad yédrs.
USD = 6.5 yuan as of June 2012.

The Urat Rear Banner official stated that one SE&ded about 2 kg of corn stems a
day. The average Inner Mongolian herd of thoseesigst was about 661 SFU prior to
the grazing ban. The average herd therefore neg@l@tbnnes per year if another feed
type was not sourced. If one mu of land producedia®00 kg of corn stems and fruit
per year (as cited by the official), and the mea &f irrigated land contracted by
Inner Mongolian herders was 21 mu (n=14) (Chaptethgn only 16 tonnes per year
could be produced by the average herder, withdkerreeding to be sourced from
available forage or bought commercially. Theserggucannot be directly reconciled
with the figures of Table 7-3 as the nutritionalueaof corn is not equivalent to grass or
forage. Nevertheless, given that corn has a highlerific value than grass/forage, the
remaining feed gap is unlikely to be met by thel@sige supplementary fodder shown
in Table 7-3.

Herders did not comment on the relative affordgbdf purchasing fodder, although
Chapter 9 gives the opinions of Inner Mongoliandees about changes in their
livelihoods since the grazing ban. The Urat Rearra official stated that fodder was
cheap for herders in her area, but the authongedsiolunteered that a herding friend of
theirs in a different banner could not afford tinecaint of fodder required to sustain

their livestock under the grazing ban, and wasgyo leave the pastoral sector.
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7.7.2 Herd management
Like in Mongolia, livestock in Inner Mongolia wesemetimes sold if feed gaps were

expected. Herders sold live or slaughtered livdstdepending on price. The decision

whether to do this was made in autumn, a simitae tof year to Mongolia:

‘If we think the year is going to be a bad one, &lklivestock and use this money to
buy fodder. We sell in Octobe(Household Responsibility System, Car Gar Harfg,

years herding)

The average Inner Mongolian household surveyedbdacdcead of livestock (standard
deviation = 96, n=15) prior to the grazing ban. Ab87% of the average herd were
goats or sheep, with the remainder being cattles ptoportion of goats and sheep was
higher than in Law on Land and PUG institutiondtisgs in Mongolia, but only by a
few percent. Mongolian herds were also likely teéhenore camels and horses than
Inner Mongolian herds, presumably to assist witlpbiity and for food security (see
Section 7.5). Consequently, herd composition wigbty less diverse than in
Mongolia. The reason for this was not ascertairsepaat of this research. It is
speculated that more substantial pens and greatessto commercial fodder in Inner
Mongolia may have reduced goat mortality durizgias, thus reducing reliance on non-
goat feed sources. Inner Mongolian herders may hkeebeen more reliant on cash

income/less subsistent than Mongolian herders.

7.7.3 Interactions between herders and external age  ncies
No Inner Mongolian herder interviewed stated thatythad livestock insurance prior to

the grazing ban. Insurance against the death of daws was provided by the
government at the time of interview, but herdesrtht believe that this insurance
extended to other livestock types. In Urat Rearrigana local official stated that the
government supported those herders that lost de&sduring the 2009/201drud
through the provision of a moderate amount of fodd@ke official also stated that the
area had agricultural insurance, although sevenaldrs from Damao stated that whilst

dairy cows were covered by government insuranderdivestock types were not.

Some Inner Mongolian herders stated that in badsygaior to the grazing ban, the
government sold them fodder at cost price, and somas it was free. Livestock
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vaccinations were free, but additional veterinagare needed to be paid for. In Damao,
a local official stated that the local governmeavg 5 yuan per mu of land contracted
under the Household Responsibility System per ggsaompensation to the herders
banned from herding (a total of 6 billion yuan).eBk figures meant the contracted
herder households interviewed received betweerD0&Ad 100,000 yuan per year
(mean = 36,486, standard deviation = 29,284, n)=T8se payments were regardless
of the type of year and, consequently, the incoaiésner Mongolian herders may
have been less volatile through time than that oh§blian herders. Inner Mongolian
herders were also entitled to free health insuraaee received a pension from the age
of 55. Herders’ school aged children received &&®ool tuition and three school meals
a day. Herders’ children also received 3,000 y@imely went to college and 5,000 yuan
if they went to university. No development agen@ppeared to be operating in the
interview areas, and there did not appear to besapport for herders from mining

companies.

7.8 Summary and Discussion
For secure livelihoods, the factors that createfos one income source should not be

the same as those that create risk for anothas (B9B9). In the Gobi Desert, which
produces large proportion of the world’s cashmtre spatial overlap between the
cashmere producing area and the area exposecdtastimdzuds buffers the risk of
volatile herd sizes or prices. If a large propartad the Gobi Desert’ goat herd is killed
by dzud the international cashmere price will rise, atisg the decline in herder
income from smaller herd sizes. This bufferingrafame through time is not the case
with food security but maintaining a mixed flocktkvnon-lactating livestock minimises
the risk for herders idzudand pos@dzudperiods. The need for both an income and
food security provides a push for large, mixed betébour shortages, adduds

constrain the ability of herders to achieve this.

Like income sources, the absence of one type oinsnagement tool needs to be
compensated for by the presence of another. A rahtgmls used by herders for
managing the risk of feed gaps are presentedsrctiapter. The primary strategy for
managing the risk posed by climatic variabilityMongolia across both Law on Land
and PUG institutional settings was mobility of kteck. The patterns of mobility
reported in this research reflect Mearn’s (1993evtation that the high degree of
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inter-annual variability means that an area ofyr&stised one spring could be just as
easily used during the following autumn. In additto climatic variability, patterns of
mobility were also influenced by factors such aslkcape type, cash available for fuel,
labour and water supply (also see Chapter 6). Tivere differences in some indicators
of mobility between institutional settings, but $keshowed no consistent trend.
Stakeholders interested in further supporting hemtability for environmental or
livelihood reasons may therefore find value in @ddng wealth, labour and water

constraints, rather than redesigning bureaucnasitgtutions.

During cold periods, when mobility was constraingabrt-term tools for managing feed
gaps included the preparation or purchase of fottdke fed to young or weak
livestock. The purchase of fodder was relativelyrenmportant in Inner Mongolia than
Mongolia. In Mongolia, the ability of herders tdfsgrepare fodder was particularly
constrained in bad years when forage variabilitg Woav. PUG herders in steppe-like
landscapes prepared more fodder (probably duestpréssence of irrigation), but gobi-
like PUG herders prepared similar amounts as Lawam herders. Demand for fodder
appeared to be greater than that which could bgliegioccommercially during critical
periods, and high prices also constrained the tiseromercial fodder as a tool for
managing feed gaps. Fernandez-Gimestead (2012) noted similar constaints to the
use of fodder duringzud Consequently, the current ability of supplemegnfadder to
completely remove the risk of livestock mortalityrohg certain types adzud(such as
times of extremely low temperatures, rather thacktenow) is questionable.

In Mongolia, preventing livestock from breeding vaatool for managing expected feed
gaps in the medium term. The reliance on lactdimgtock for milk products for
subsistence in spring/summer, low commodity pratdeey times and a reluctance to
cull more livestock than was needed for subsist@uicposes over winter, constrained
the use of this tool across institutional syste@ling was also employed if feed gaps
were anticipated. The purpose of culling was toegate food for subsistence, and for
income that was then used to purchase fodder. &btisidn to cull was based on the
body condition of livestock at a key decision pdr{generally autumn), and was used

across institutional settings.
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Loans were commonly used to smooth the risk pogediimatic and financial

variability in Mongolia in the short and mediumrterThis tool could be expensive, and
could create different forms of risk, such as ikk of debt, default and social
obligation described by Murphy (2011). Livestockurance was desired by some
herders, but a lack of availability meant that kpteates were very low across
institutional settings. The uptake of support agteby local government, development
agencies or international mining companies werengk@s of opportunistic strategies
for managing the risk of feed gaps. Such supptat, moted by Fernandez-Gimeraiz

al. (2012), was unlikely to significantly reduce Isteck mortality rates in periods of
prolonged feed gaps due to their infrequent andeadigtable nature, and desire to give

equal support to all herders despite limited resesir

Longer term strategies for managing the impactc¢hitatic variability had on both
income and subsistence aims included maintainimgkad flock of a minimum size. In
Mongolia, a mixed flock was seen to reduce totadi meortalities during cold periods.
The emphasis on cold-adapted livestock paralleseturn to native, fat tailed breeds
from exotic breeds when livestock were privatisethner Mongolia during the 1980s
(Li and Li 2012). Labour shortages may constrasmdtiategy of growing herd sizes,
but the agistment/absentee arrangements descriligaiaipter 6 suggests that there are
options for managing these labour constraints.fistic weather events are probably a

greater constraint on herd sizes.

If appropriate institutions (Chapter 5, 6) or rieslanagement tools (this chapter) are not
available or affordable to herders during periofieed gaps, overutilization and
declines in rangeland condition may result. Theithaow examines whether this risk
has manifested in the Mongolian Gobi Desert in & that has produced detectable

levels of degradation at the landscape scale.
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8 Rangeland Condition

8.1 Introduction
This thesis’s literature review (Chapter 2) hightied some of the underlying

assumptions prompting a re-examination of instai settings in the Mongolian Gobi
Desert. One of these is the assumption of wideddeewl degradation associated with
overgrazing by livestock. The weakening of instdns managing access to the forage
resource is a commonly cited cause for the increagee number of livestock,
particularly goats, and a decline in herder anéstieck mobility. However weakened

institutions do not automatically lead to land detation.

Institutional control over access to the forag@uese is unnecessary in landscapes of
resource abundance (Dyson-Hudson and Smith 19%8)sdcially embedded
institutions shown in Table 6-3 may not have evdlf@ the specific purpose of
utilising the forage resource in a way that presemangeland condition in the long-
term. However there may still be a relationshipMeetin these socially embedded
institutions and rangeland condition. When theeelaw population densities or non-
equilibrium conditions, socially embedded instibuis that benefit the livelihoods of
individual households in the short term may be Eeia¢ or have no affect on rangeland
condition in the long-term. In these instancegjtuisons like those proposed in
Chapter 5 may not be necessary for managing ramgjelandition at all (Dyson-Hudson

and Smith 1978). Testing the validity of degradatssumptions is therefore important.

Firstly, this chapter explores whether there haaentbroad scale changes in the
livestock, climate or forage dynamics that may hemetributed to a decline in
rangeland condition. Secondly, this chapter exgldréhe risks of feed gaps associated
with the dynamic biophysical, social and econoraitdrs described in earlier chapters
have been realised, in turn producing measuraly mmgeland condition. General
levels of degradation are explored, and indicaoesassessed according to soil type.
This assesses whether landscape differences difteeent institutional settings have
had a disproportionate effect on indicators of edagd condition. Next, indicators of
rangeland condition are assessed in sites undeobavand and PUGs institutional
settings. The aim of this is to assess the almfityUGs to improve rangeland condition
in desert steppe areas. The perspectives of headdr®cal officials on changes in

rangeland conditions in both Mongolia and in InkeEmgolia are included. These
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perspectives inform and verify the biophysical datad assess gaps between the

understandings of degradation by herders, developagencies and the State.

8.2 Causal variables
It is difficult for the institutional settings dedoed in Chapters 5 and 6 to govern all

variables that can affect feed gaps and, ultimatalygeland condition. An analysis of
trends in the biophysical factors contributingeed gaps may highlight mechanisms

leading to changes in rangeland condition othar thase that have not, or cannot, be
controlled institutionally. The following sectiox@ores 20 year trends in forage

availability or utilization.

8.2.1 Livestock
Total livestock grazing pressure

Total livestock numbers significantly increasedhiree of the five assessed Mongolian
souns between 1960 and 2010, and significantly declinemhesoum(Table 8-1).
However, none of the fiveouns showed a significant increase in the recordead tot
SFU, with Tsogtseggi, Manlai and Tsogt-ovsmuns showing significant declines as
the number of large livestock declined. A herdexoant supported the figures, stating
that the number of livestock in Tsogtseggumwas less in 2010 than it was during the

negdelperiod (Law on Land, Tsogtseggium Omnogobiaimag 25 years herding).
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Table 8-1 Trends in key rangeland related variablef study soums. p-values are derived from climatdata from 1990 to 2009 (Institute of Meteorology ath Hydrology

2010) and livestock data from 1960 to 2008 (Omnogioaimag official 2009). (|) = significant decline over time, {) = significant increase over timeSoums that have trends
that are not significant are not shown. SFU = sheejprage units, Ppt = precipitation, temp = temperatire ***=p<0.001, **=p<0.01, *=p<0.05. NA = data notavailable. NS
= relationship not significant. Other insignificant, such as changes in monthly precipitation totalshtough time, are not shown.

Total SFU Total livestock  Total goats Annual Spring Summer Autumn Winter
Soum number Annual
Ppt Temp Ppt Temp Ppt Temp Ppt Temp Ppt Temp biomass
(mm)  (°C) (mm) (°C) (mm) (°C) (mm) (°C) (mm) (°C) (kg ha')
Khanbogd NA NA NA NS NS NS NS NS NS NS NS NS 0.000*1)( NS
Bulgan NS 0.000%**() 0.000***(1) NS NS NS NS NS 0.000%*%() NS NS NS NS 0.003*4()
Bayandalai NS 0.000%*%() 0.000***(1) NS NS NS NS NS 0.005*H) NS NS NS NS 0.00***()
Sevrei NA NA NA NS NS NS NS NS 0.003*1) NS NS NS NS 0.028%)
Ulziit NA NA NA NS NS NS NS 0.013*) NS NS NS NS NS 0.00**4()
Tsogtseqgi 0.036%) 0.035*%(1) 0.000***(1) NS NS NS NS NS NS NS NS NS NS 0.00%F¥(
Manlai 0.012%() 0.042%()) 0.000**(1)  NA NA NA NA NA NA NA NA NA NA NA
Tsogt-ovoo  0.000%**() NS 0.0007*(1) NA NA NA NA NA NA NA NA NA NA NA
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It is unclear what effect the 2009/20d2udhad on livestock numbers, in Inner

Mongolia:

‘About 20 years ago there were 1,200,000 animal3aimao. Before the ban there were
1,600,000. Now there are 500,00@amao grassland officer, 2010).

Between 1990 and 2010, officially recorded herésin Mongolia were more volatile
in all assessesbuns than during the previous three decades. There lagge declines
following two separatezudperiods, the most recent being the winter immediat
before the survey period (Figure 8-1). Annual Sleéfficients of variation were
between 41% (Bulgasoumn) and 340% (Tsogtovasoun) greater in the post-1990
period than prior to 1990. Total SFU first declinadd then built throughout the 1990s
before crashing during thdzuds of the late 1990s/early 2000s. Numbers agair buil
during the 2000s, followed by a sharp decline dueajor livestock losses in the
2009/2010dzud

Five of the fifty sites (10%) surveyed showed sighsegetation utilisation by livestock
at the site scale. At the majority of these fitesionly one of the subsamples had been
utilised. Higher than usual livestock mortalityastassociated with the 2009/2@izud
may partially explain the low levels of utilisatioAllium mongolicunRgl. was the
primary plant species grazed Rltium polyrrhizumTurcz. Et Rgl. oStipaspp. were
often utilised in subsamples whek#ium mongolicunRgl. was not sampled. In
subsamples where grazing was apparent, visualsmseass revealed that plants had
been selectively ‘picked’ with fully intact indivichls mixed in with those grazed, and
generally a relatively small proportion of the glarabove ground biomass was taken.
Three sites were located within sight ajex or permanent water point but showed no

sign of utilisation by livestock at alll.

Livestock dung was noted at 26% of sites, in oneore of a site’s five subsamples.
Hoof marks were noted on 4% of sites. An additigial of sites were traversed by a
livestock pad/track. None of the 250 subsamplesveldaany sign of roots excavated by

any type of livestock, including goats.
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total SFU, m = total livestock, A
Bayandalai soum 2009 figures are extrapolated from the growth inhe previous 3 years. 2010 figures assume a 53.8%rth loss (thesoum-wide loss) for Bulgansoum

Figure 8-1 Changes in livestock numbers since 1966

(pers. comm., Bulgamnsoum Food, Agriculture, Trades and Services Officer, 200), and a loss of 30,000 headoum-wide) for Bayandalai soum (pers. comm., Bayandalai

soum Food, Agriculture, Trades and Services Officer, 200).
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Goats
The proportion of goats has increased in all setebMongoliansouns since 1960

(Figure 8-1). The specific impact that this inceeass had on rangeland condition in
the desert steppe is unclear, and has not beem@éoted by empirical evidence in
English language, peer-reviewed literature. No @entterviewed spontaneously
identified goats as the cause of pasture changesgdhe period that they had been
herding. Three were specifically prompted aboatlikelihood of the oft-claimed
practice of goats ‘digging the roots of plantslitkkg them’ when time was available for
an extended discussion. Of these three, one staétivestock digging plant roots
contributed to decline in rangeland condition (alsdle 8-5), but did not specify the

livestock type. The second replied that:

“On the television they say that goats are bad loigdgree. The goats don't eat the
plant roots. Horses are far worse. They eat rehly to the ground, and dig the roots.
They are less efficient...| am glad we are a demgcnaev and | can say such things
that disagree{(laughing)” (PUG, Ulziitsoum Dundgobiaimag more than 30 years
herding)

The third herder largely concurred, stating that:

“Goats don’t dig roots in the Gobi. Hungry horsedi,wlhough, gazelle also. Pasture
changes are not because of the goats, just less ({lzaw on Land, Tsogt-ovosoum

Omnogobiaimag 25 years herding)

It is still possible that goats contribute to ovemgng in the Mongolian Gobi Desert. For
example, the high dietary plasticity of goats (De@ 1989) may contribute to
overgrazing in windows of time when goat grazinggsures are high but the forage
resource is declining, particularly amongst plargcses that do not have the strategies
for avoiding drought or freezing temperatures #iabd allow they to escape quickly,

rather than persist through, grazing (see TableaBdlChapter 4).

Conversely, it is also possible that goats do netgraze disproportionately to other
livestock types in rangelands that are not ovek&tdcDietary plasticity in goats may

additionally mean sheep at the same moderate Sig0ads have more impact on the
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average annual plant recruitment and mortalitysrafepalatable plants than goats, as
has been documented elsewhere e.g. (Fletcher M8@Bt ‘moderate’ versus ‘high’
goat densities are in relation to rangeland coowlith the desert steppe remains
untested. The proportion of flowering/seeding speédund during the rangeland
condition survey, together with the abundance tdtphle perennials (Table 8-2), the
lack of physical evidence that goats ‘dig the rootlants, and that no herder cited
goats as a mechanism of degradation suggest$thesk of severe degradation
associated with grazing by goats was not beingsezhiduring the moderate to good
levels of soil moisture in the 2010 survey. Theadatesented in this chapter and the
literature review suggests that it cannot be autmalyy assumed that goats are
inherently more likely to cause degradation thdreotivestock types.

8.2.2 Climate
Annual precipitation did not change significantgtiveen 1990 and 2010 in any of the

selected Mongoliasouns when assessed using linear regression (TableT8ié)
seasonality of precipitation in abuns did not significantly change except in Ulziit
soum where summer rainfall significantly declined (T@B-1). There was also a non-
significant trend to declining summer rainfall ithersouns. Changes in the timing of
the onset of precipitation as rainfall was not exed here as monthly rainfall statistics
are not at a suitable temporal scale. Maximum teatpees showed more significant
change, with increases in summer (trends in abksus, significant at the 0.05 level in
threesouns and nearly significant in an additiorsalum) and winter (significant in one
soun). In souns where temperature/precipitation data was avaiabé 2009/2010
winter was far colder for a longer period of tirhan other years.

8.2.3 Pasture biomass
Five of the sixsouns for which official livestock-available biomasstaavere sourced

showed a significant decline in pasture biomasadet 1990 and 2010 (Table 8-1).
This trend was larger attributable to low annuahmkvestock available biomass
during the 2000 — 2009 time period; in all souns, the mean annual livestock
available biomass was significantly greater betwkE290 and 1999 than between 2000
and 2009. Whilst the average maximum biomass isitheouns assessed was less in
the 2000 to 2009 period than the previous decheegarlier 1971 — 1978 period at a
similar desert steppe site (Lavenko and Karamyst@98) was also less than the 1990
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to 1999 period. This suggests a 20 year datasenhoidyave been long enough to
capture longer term trends in the variability ofe&tion production. This highlights
the risks of determining trends through the usghafrt-term datasets in environments

that are temporally variable.

Vegetation production is closely coupled with ardmracipitation in desert steppe areas
(Von Wehrden and Wesche 2007). Given that vegetgtioduction has significantly
declined in Mongolian Gobi Desert study sites sib@80, the lack of a widespread
significant decline in spring, summer and autunmecimitation (Table 8-1) over the last
20 years is surprising. Shifts in the temporalitkey precipitation events, discussed
earlier, may have been important. Changes in thgsosel distribution of rainfall may
also have been important (Munkhtsetségl. 2007), particularly with the significant

increase in temperatures in either summer or winftésur of the sixsouns.

2.3.3. Seasonal grazing patterns
Chapter 4 suggested that winter/spring pastures adngher risk of overgrazing than

summer pastures. Mobility out of these pasturéswatimes may therefore have
implications for rangeland condition. Around 29%atifherders interviewed during the
summer and autumn of 2010 were in pastures thatdéscribed as ‘out of season’.
That is, the seasonal pasture in which they selftified as currently being located in
was different to the pasture of the season in wthiely were interviewed. The majority
of the 29% had stayed in their winter/spring carhpa®9/2010 into the
summer/autumn of 2010, rather than moving away fitoer winter/spring camp. PUG
herders were more likely to be in out of seasotupas than Law on Land herders (33%
cf 25%, n = 25 for both). It was not elicited whetlevels of out of season grazing after

the 2009/201@zudwere higher or lower than in other years.

8.3 Indicators of rangeland condition
Indicators of rangeland condition can be used sessboth ‘faster’ variables that

rapidly change with short-term precipitation patgrand ‘slower’ variables that are
more able to identify longer term changes in raagelcondition. This research
assessed both types of variables, with an empbassower,’ soil based variables for

the reasons described in Chapter 3.
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For the study areas survey&tipaspp. constituted about 32% (Table 8-2) of all
vegetation patches recorded. Over 50% of indiviglenhts were preferred or desirable
species (Damiran 2005) for sheep, goats or camkélgar round. Approximately 20%
were additionally preferred or desirable to modthefthree livestock types, most of the
year. The ‘faster’ indicator, aerial perennial coweas low at between about 11 and
13% (Table 8-3).

The proportion of unpalatable plant species foumthg the survey was low. Perennial
unpalatable species encountered that are commecdgnized as increasing under high
grazing pressures (Sodnomdarjaa and Johnson 2@08)Artemisia adamsiBess,
recorded twice (0.28% of perennials record@#ganum nigellastrurBunge, also
recorded twice; andtriplex sibiricaL., was recorded on one site. Although these
species were not abundant on sites, they wereohlserved around winter camgsum
centres and areas immediately around permanent paitgs that had high livestock
densities. These areas were not geographicallgseptative and hence were not
sampled.

Table 8-2 Palatability of the five most abundant peennial species along all rangeland condition

survey lines. Palatability categories as per Damima (2005). Dashes indicate data missing from this
source. P = preferred. D = desirable. T = toxic. @ consumed but not preferred.

Palatability
Jan - Apr - Jul - Oct -
Perennial species % Mar Jun Sept Dec
Stipaspp. 32 Goats P P P P
Sheep P P P P
Camels P P P P
Allium polyrrhizumTurcz. Et Rgl 21 Goats D P P D
Sheep D P P D
Camels D P P D
Anabasis brevifoliaC.A. Mey. 8 Goats D P P D
Sheep D P P D
Camels D T C D
Allium mongolicunRg| 7 Goats C P P C
Sheep C P P C
Camels - - - -
Caraganaspp'. 5 - - - - -

A Palatability not defined as species not identif@dpecies level.

About 55% of all perennial species were found teehifowered or seeded on at least
one site by the time of the 2010 survey. In mamaaherders said they had received
winter/spring precipitation from the 2009/20d8udbut not substantive spring/summer
rainfall. This led to fast-growingllium spp. species flowering or seeding Btipaspp.

often desiccating before reaching full maturityrftes accounts and own observations).
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Cleistogenesp. was rarely present, despite being cited asrandmt desert steppe

species (Sodnomdarjaa and Johnson 2003).

Litter was neither incorporated into the soil, had it obviously been transported from
off-site, being local in origin. This suggests ttta litter had been deposited very
recently, and that older litter had been utilisgdibestock, disintegrated rapidly or
removed through wind or water to sink zones eithéside the desert steppe study area
or into areas that were not chosen for study dubkedio lack of representativeness at the

landscape scale.

‘Slower variables’ showed no significant differenoe inconsistent differences,
between soil types (Table 8-3). The difference eetwthe relative percentage of fine
gravel between the soil types shown in Table 8-8 weak but still significant at the p
< 0.10 level (p=0.064). However individual post hests using Tukey HSD tests
showed no significant difference between soil tygieg< 0.05. All other indicators

shown in Table 8-3 did not have significant diffeces between soil types.

Soils were relatively unstable (as assessed bgléke test) (Table 8-3). There were no
biological crusts in any soil type. Despite appareherent instability and the presence
of a strong erosive vector (wind), there were \fery signs of current accelerated
erosion at the site scale. Signs of erosion, inotydlls, pedestals, hummocks,
sheeting, terracettes, scalding or gullying wergdly absent at the quadrat (Jror site
(up to 50 m) scale (Table 8-3). Most sites hadnact surface, except for a few sites
with depositional features. The high percentaggra¥el lag found on sites may have
an armouring effect, accounting for the lack ofsevoal features at the site scale despite
the inherently unstable soils. The lack of sigaifitdifferences in indicators between
soil types (see previous section) suggests thanpat variations in soil types between
institutional settings do not explain differencesrdicators of rangeland condition

between them.

251



Chapter 8: Rangeland Condition

Table 8-3 Site stability indicators (modified fromFriedel et al. 1993 and Tongway 2008), presented by soil type (I8SNVorking Group WRB 2007). N = number of
subsamples (5 subsamples along 50 transects forldmsed indicators and aerial cover). Categorical aa are rounded to one decimal point; percentage da are rounded
to the nearest whole number. Data are means, withiasdard deviations in brackets.

Indicator

Description Calcisol Kastanozem Regosol
Aerial cover % 11 (9.2) 13 (7.0) 11 (4.8)
Slake test Score of 0 — 4 (0 = can't slake, 1=edakithin seconds, 4 = intact) 1.3 (0.8) 1.0 (0.2)1.6 (0.5)
Crust brokenness Score of 0 — 4 (0 = no crustegtremely broken, 4 = intact) 15 (2.9) 0.9 a.7) 0 (0)
Texture Score of 1 — 4 (1 =clay, 4 = sand) 2.8 0.7) 3.2 (0.9) 2.0 (0)
Deposited materials Score of 1 — 4 (1 = >50%, H£%X 3.7 (0.8) 3.8 (0.7) 4.0 (0)
Litter cover % 1.4 (1.8) 1.2 (0.9) 1 (0)
Erosion extent Presence = 1, Absence =0 0.1 (0.3) 0.04 (0.2) 0 (0)
Erosion severity Score of 1 — 4 ( 1 = least severemost severe) 0.2 (0.5) 0.0 (0.2) 0 0)
Erosion type Rilling/Pedestals/Hummocking/Sheefiegiacettes/Scalding/Gullying H, S H -
Topsoil intact % 90 (30.5) 94 23.4) 87 (35.2)
Topsoil eroding % 1 (12.0) 0 (0.0) 0 (0.0)
Mobile sandy deposits % 3 (17.7) 1 (12.0) 0 (0.0)
Depositional mobile sand % 9 (28.3) 4 (19.6) 13 (35.2)
Bare % 47 18.6) 49 (20.2) 37 (21.4)
Fine gravel % 40 (20.8) 38.9 18.7) 52 (21.2)
Coarse gravel % 12 (11.4) 11 (9.1) 12 (5.6)
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8.4 Rangeland condition and institutional settings
The lack of difference in soil types (Table 8-3ygests that soil characteristics should

not confound a comparison of rangeland conditiaicitors in different institutional
settings. Rangeland condition had a mixed relahign&ith bureaucratic institutions
settings (Table 8-4). Many indicators of rangelanddition were not significantly
different between PUG and Law on Land areas. Honinage were significant
differences between some indicators of rangelanditon when steppe-like PUG,
gobi-like PUG and Law on Land areas were compatekrall, the steppe-like PUG
appeared to be in slightly better rangeland coowlithan either gobi-like PUG or Law
on Land areas. There appeared to be no consistEmedce in indicators between

gobi-like PUG and Law on Land areas.

Utilisation levels of vegetation by livestock weosv at the time of assessment, across
both PUG and Law on Land institutional settingsli&étion levels of vegetation by
livestock were slightly higher at Law on Land sjtedlowed by steppe-like PUGs then
gobi-like PUGs (12, 10 and 7% of all sites showdedpliation, respectively). The order
was the same for the presence of livestock mad2,e20 and 13%, respectively).
Twelve percent of Law on Land sites had livestoaldgitracks, whereas none were

found at either of the PUG groups.

Law on Land sites had less aerial cover than stepe® UG sites (p=0.000, see Table
8-4 for sample sizes), with steppe-like PUG sites Aaving higher cover than gobi-
like PUG sites (p=0.003). Percentage bare grourgdsigmificantly higher in Law on
Land sites than steppe-like PUG sites (p=0.022)endobi-like PUG sites had
significantly more bare ground than steppe-like Piit€s (p=0.022). Law on Land sites
had less coarse gravel than steppe-like PUG ste)(049).

Of the categorical indicators, the slake test r@edrigher values (p=0.033) for steppe-
like PUG sites than Law on Land sites indicatirgppe-like PUG sites maintained
structure for longer when immersed. This was digocase when compared to gobi-like
PUG sites (p=0.008). Steppe-like PUG and Law ordLsites had higher crust
brokenness scores than gobi-like PUG sites (p 800f6r both). Law on Land sites had
more broken sites than gobi-like PUG sites (p=0)0G@bi-like PUG sites had sandier
soils than both Law on Land sites (p=0.000) andzdike PUG sites (p = 0.000). Law
on Land sites were more sandy than steppe-like Bit¢S (p = 0.000).
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Law on Land sites had more litter than gobi-like@&ltes (p=0.003). Litter was local
in origin and was not incorporated into the sorface at all sites. There were
significant differences in the proportion of siteat had a surface of depositional
mobile sand (p = 0.017). Steppe-like PUG sitesanbmver proportion than the gobi-
like PUG sites (p = 0.04), and Law on Land sited im@re surfaces of depositional
mobile sand than steppe-like PUG sites (p = 0.0#8pile sand deposits were greater
in gobi-PUG sites than either Law on Land or stelfePUG sites (p = 0.023 and p =
0.029, respectively). The erosion extent in goke-lPUG sites was greater than in
steppe-like PUG sites (p = 0.017). Erosion sevavayg similarly greater in gobi-like
PUG sites than in steppe-like PUG sites (p = 0.0Bidlogical crusts were absent at all
sites. All other indicators were not significandlijfferent between bureaucratic

institutional settings.
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Table 8-4 Indicators of rangeland condition, separied by institutional setting. Means are presentedyith standard deviations in brackets. Asterisked imicators have
significant differences between at least two treatemt pairs at p< 0.05. Law on Land n = 125, Steppe-like PUG N = 5Gobi-like PUG N = 75.

Indicator Description Law on Land Steppe-like PUG Gobi-like PUG
Aerial vegetation cover * % per site 9.5 (7.5) 15.8 (6.1) 10.4 (5.0)
Slake test* Score of 0 — 4 (0 = can't slake, 1ketawithin seconds, 4 = intact) 1.3(0.7) 1.5(0.7) 1.2 (0.8)
Crust brokenness* Score of 0 — 4 (0 = no crustektremely broken, 4 = intact) 2.0 (1.9 2.3(1.8) 0.7 (1.4)
Texture* Score of 1 — 4 (1 = clay, 4 = sand) 2.7 (0.7) 2.2 (0.4) 3.3(0.7)
Deposited materials Score of 1 — 4 (1 = >50%, £%X 3.7(0.6) 3.9 (0.3) 3.8 (0.6)
Litter cover* % per site 1.3 (1.0) 1.3(1.1) 1.0 (0.5)
Erosion extent Presence = 1, Absence =0 0.11 (0.31) 0.02 (0.14) 0.17 (0.38)
Erosion severity Score of 1 — 4 ( 1 = least severemost severe) 0.14 (0.42) 0.02 (0.14) 0.268)0.5
Erosion type Rilling/Pedestals/Hummocking/Sheefiegiacettes/Scalding/Gullying H, Sc - H
Topsoil intact % 92 (90) 98 (14.0) 89 (32.0)
Topsoil eroding % 0 (0.0) 2 (14.0) 0 (0.0)
Mobile sandy deposits* % 0 (0.0) 0 (0.0) 9 (29.0)
Depositional mobile sand* % 10(30.0) 0 (0.0) 6 (24.0)
Bare* % 49.6 (17.8) 39.8 (18.7) 47 (24.1)
Fine gravel % 39.9 (18.3) 43.6 (17.9) 42.2 (22.3)
Coarse gravel % 12.5 (10.9) 14.9 (10.3) 12.8 (11.2)
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In terms of proportional length along the trandieet, steppe-like PUG sites were about
21% patch and 79% interpatch. Gobi-like PUG sitese 23% patch and 77%
interpatch. Gobi-like PUG sites had a larger praporof rock armouring contributing

to patch length than steppe-like PUG sites, (55%llgfatch length in gobi-like PUG
sites compared to 47%). Law on Land sites had denpatch proportion at 13%

patch, 87% interpatch. Basal cover was about 11b6th PUG institutional settings,
and sprouted perennial vegetation 7% in Law on Lsettings. An additional 8% of
patches at Law on Land sites were classified agroogedAllium spp. culms, making

the total basal vegetation cover about 15%.

8.5 Changes in rangeland condition

8.5.1 Herder accounts
Mongolian herders were asked ‘has there been amygehin the pasture since you

started herding?’ Primary respondents (n=50) hadtsgn average of 22 years herding
(minimum of 8 and maximum of 30). Their answersegatly did not differentiate
between cause and effect as understood by curestiem rangeland science. Their
answers generally depended upon whether they unddrk&hange’ to mean that
pasture had changed as would, or would not, hage eepected with spatio-temporally
variable rainfall patterns, and did not substalytighry between demographic features
such as the average number of years spent hefidiegype of changes most frequently

cited were climatic (Table 8-5).
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Table 8-5 Reasons cited by herders for change indgtrangeland since they had begun herding. % = perngage of total responses by herders. Data is roundéo the nearest
whole number, which is explains why cited reasongdd to more than 100%.

Categories of change

Specific change

%

Climate variability Quantity of rain

Changes in nature of rain

No/less rain
Torrential rains so wdtasn't penetrate the soil
Decline in number of rainy days
Late rain
Chinese rain-seeding programme
More 'windy rain' now
Lack of summer rain
More moisture from snow, less from rain

33

9

Biophysical changes Vegetation
Soil

The roots are dead
Dust-storms and/or sandstorms and/or dust
More sand
Reduced soil fertility

Social causes, not herder mediated

More roads creating dust
Mining (or a named mine), or ‘digging the topSoil'
The democratic revolutién

Social causes, herder mediated Grazing
Not grazing

Animals eating grass roots
Some grasses stop growing when weheu for hay

NN NN NSNDNINDNDNDDNDNDN N

N

A ‘Digging the topsoil’ is understood by some Morigok to cause significant damage via a spiritutiiyay, above and beyond localised biophysical &fédumphrey 1978;

Humphrey 1993) It is unclear what was meant by the response.
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Vegetation changes were linked to the climatic geardescribed in Table 8-5. Of the
herders who said there had been change, mosteéferchanges in the quantity or

quality of forage available, for example:

‘The grass has changed a Idtongol [Stipaspp] was here in the past but doesn’t grow
anymoreKhazaar [Cleistogenesp] has not been growing in the last few years.
Khazaarand ders[Achnatherum splender{3rin.) NevsKi have almost become absent.
This year we saw songlersfor the first time after years of droughf{Tsogtseggsoum
Omnogobiaimag 25 years herding)

Fifty percent of the 39 changes cited by herdefBaible 8-5 involved a decline in the
abundance or distribution of an individual planéaps (Table 8-6). Twelve species
were reported to have declined. The key forageiep8tipaspp. andCleistogenesp.
were the most reported but as this study did rettiterder knowledge about plant
species, it is difficult to tell whether changeghese two species were most cited
because they exhibited the most significant des)ine whether herders were more
familiar with these two species due to their phgisdistinctiveness, importance to
pastoralism etc. Thirteen percent (n = 5) of repontolved increases in abundance or
distribution, notably Nitraria sp. Twenty six pent€n = 10) of responses referred to a
change in the spatial distribution of plant speomth Allium polyrrhizumTurcz. et Rgl
reported six times. Changes in the abundance,itocat frequency of individual plants
through time were also noted amongst tipaspp. andArtemisiaspp. (5%, n = 2)
There were two phenological changes (changesefiog patterns) noted in

Caraganaspp. andArtemisiaspp. (5%).
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Table 8-6 Herder observations of changes in planpscies. Life-form categories as per Sodnomdarjaa dnJohnson (2003): XPS = xerophytic perennial gras¥PF =
xerophytic perennial forb, LPG = large perennial giass, SU = species unknown, PS = perennial shrub, BHperennial herb, WF = weedy forb. The ‘developmetrcycle’
column is left blank if the individual species is nt known. The ‘herder comments’ column is left blak if herders did not elaborate further than the speies name and the
basic type of change. Years = number of years thefder had been herding livestock. Herders providedthe common Mongolian name for a species that theglt had
changed in distribution/density since they began hding. This scientific name was then identified bycrosschecking them against the common names desatbby
Sodnomdarjaa and Johnson (2003). If appropriate comon names were missing from Sodnomdarjaa and Johnsq2003), the Mongolian common name is retained.
Common names are often difficult to relate to scidific names and, as such, the scientific names uskdre should be treated cautiously.

Herder ID Institutional Location Years Species Form Developmentcycle Type of change  Herder commé&n
setting
OA8 Lawon Land Sevreoum 30 Stipasp. XPS - Distributionis -
Omnogobi more temporally
aimag patchy
Artemisiasp. SuU - Distributionis -
more temporally
patchy
OA9 Law on Land Sevregoum  >30 Artemisiasp. SuU Species unknown Only just ‘Allium polyrrhizumTurcz. et Rgl andrtemisia
Omnogobi surviving, not sp. are just growing, not more, because there’s
aimag reproducing no rain.TsagaaldandYahuyagaare not
growing anymore’
Allium XPF Initiates growth Fluctuates with
polyrrhizum quickly after rain. rainfall
Turcz. et Rgl Flowers Jul-Aug,
seeds late Aug/Sept.
(Tsagaald SuU Species unknown Declihe
(Yahuyaga SuU Species unknown Decline
OA10 Lawon Land Tsogtseggi 25 Stipa XPS  Blooms in July, seed Decline ‘During the last 2 — 3 years the plants have
soum mongolorum matures Aug become rare. During the last 5 — 6 years we have
Omnogobi Cleistogenes XPS  Blooms July, seed Decline not seen such grasses. Before it was better.
aimag songorica matures Aug. Well, almost since the 1990s. This year we saw
Roshev Growth cycle lasts someAchnatherum splender($rin.) Nevski for
90 days. the first time after years of drought.
Achnatherum LPG  Growth begins early Decline C. songoricahas changed in the last few years.’
splendens May, blooms Jul,
(Trin.) Nevski seed matures late

Aug-early Sept
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Herder ID Institutional Location Years Species Form Development cycle Type of change  Herder commén
setting
OA17 Lawon Land Manlaoum 10 (Shiveg XPS - Increase ‘I don’t know why [these changageh
Omnogobi happened]. Maybe because of the late, or less,
aimag rain. [Rain usually comes] in late spring/early
summer. [Now it comes] in late summer, and
there is less.’
Cleistogenes XPS  Blooms Jul, seed Decline
songorica matures Aug. 90
Roshev days growth cycle.
Stipa XPS  Blooms Jul, seed Decline
mongolicunRgl matures Aug.
Allium XPS  Grows quickly after Fluctuates with
polyrrhizum rain. Flowers Jul- rainfall
Turcz. et Rgl Aug, seeds late
Aug/Sept.
‘Weeds'’ SuU -
0OA23 Lawon Land Tsogtovoo 30 Allium XPS  Germinate quickly Fluctuates with  ‘[The rain] used to start in June/July, now [it
soum mongolicunRgl post-rain. Flowers  rainfall rains in] August/September. When [the rain is]
Omnogobi Jul-Aug, seed late, Allium mongolicunRgl andAllium
aimag matures Sept. polyrrhizumTurcz. et Rgl grow but others like
Stipasp. andCleistogenes songoriadon't’
Allium XPS  Grows quickly after Fluctuates with -
polyrrhizum rain. Flowers Jul- rainfall
Turcz. et Rgl Aug, seeds late
Aug/Sept.
OA24 Lawon Land Tsogtovoo 25 Allium XPS  Germinate quickly  Proportionally ‘Stipasp. must have early rain’
soum mongolicunRgl post-rain. Flowers  increased
Omnogobi Jul-Aug, seed
aimag matures Sept.
Allium XPS  Grows quickly after Proportionally
polyrrhizum rain. Flowers Jul- increased
Turcz. et Rgl Aug, seeds late
Aug/Sept.
(Khiag) SuU Species unknown Decline
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Herder ID Institutional Location Years Species Form Development cycle Type of change  Herder commén
setting
Cleistogenes XPS  Blooms Jul, seed Decline
songorica matures Aug.
Roshev Growth cycle 90
days.
Stipasp. SuU Species unknown Decline
UICMAl16 PUG Ulziitsoum 15 ‘Weeds’ SuU Species unknown Decline ‘The planésgrowing worse, even the weeds
Dundgobi are not growing’
aimag
UICMA18 PUG Ulziit soum 25 (Tsagaal) SuU Species unknown Decline
Dundgobi Stipasp. SuU Species unknown Decline -
aimag
(Khamkhaay WF Unknown Increase
UICMA19 PUG Ulziit soum 25 Stipa XPS  Blooms Jul, seed Decline ‘Stipa mongoloruniRgl
Dundgobi mongolorum matures in Aug is rare but it needs rain in spring’
aimag Rgl
Caragana sp. PS Species dependent Flowers less -
often
(Khamkhaayy WF Species unknown Increase
UICMA25 PUG Ulziitsoum 15 ‘Thorny shrubs’ SU Species unknown Decline “Bheubs with thorns are less because sand
Dundgobi covers them and the water can't reach the roots
aimag
BaCMAO3 PUG Bayandalai 15 Allium spp. XPF Initiates growth Decline ‘In my land th&\llium spp. have disappeared in
soum quickly after rain. the last 3 — 4 years due to a lack of rain.’
Omnogobi Flowers Jul-Aug,
aimag seeds later
Aug/Sept.
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Herder ID Institutional Location Years Species Form Development cycle Type of change  Herder commén

setting

BaCMAO3a PUG Bayandalai Herding  Allium XPF  Germinate quickly  Fluctuates with  ‘In my area, there has been no rain, not even late
soum since the mongolicumRgl post-rain. Flowers rain, just snow growthAllium mongolicunRg|
Omnogobi 1990s Jul-Aug, seed andAllium polyrrhizumTurcz. et Rgl. have not
aimag matures Sept. been growing.’

Allium XPF  Grows quickly after Fluctuates with
polyrrhizum rain. Flowers Jul-
Turcz. et Rgl. Aug, seeds late

Aug/Sept.

BuCMAO1 PUG Bulgarsoum 15 Achnatherum LPG Begins to grow early Not growing in -
Omnogobi splendens May, blooms Jul, the same places
aimag (Trin.) Nevski seed matures late

Aug/early Sept
(Yahuyaga) SuU Species unknown

BuCMA02 PUG Bulgarsoum >30 Allium XPF  Grows quickly after Allium polyrrhizumTurcz. et Rgl is growing
Omnogobi polyrrhizum rain. Flowers Jul- this year due to winter snow’
aimag Turcz. et Rgl Aug, seeds late

Aug/Sept.

BuCMA04 PUG Bulgarsoum 25 Allium XPF  Grows quickly after Needs more rain ‘Allium polyrrhizumTurcz. et Rgl needs more
Omnogobi polyrrhizum rain. Flowers Jul- rain to grow. Before it regrew after 2 — 3 rains,
aimag Turcz. et Rgl Aug, seeds late now I’'m not sure how much rain it needs before

Aug/Sept. it grows.’

BuCMAO5 PUG Bulgarsoum 25 Artemisia PH Flowers in Jul, seed Decline
Omnogobi xerophytica matures Aug
aimag Krasch.

(Zeergeng SuU Unknown species -

A ‘Decline’ should not be read as a permanent lass the system as the respondent may have measpéoies were not present in recent years duertexample, rainfall.

262



Chapter 8: Rangeland Condition

Most herders who gave an affirmative responsedariterview question ‘Has there
been any change in the pasture since you startddthg@’ attributed the cause to
changes in the amount or nature of precipitatiom Mdngolian herder directly
associated livestock grazing pressure with chamgesngeland condition (Table 8-5).
This perspective does not suggest that herdemsveelithe forage resource to always be

in surplus, but rather:

‘Herders can not have any influenom the pasture]’ (Tsogtseggpum Omnogobi

aimag 25 years herding).

Herders who gave a negative response to the qoeblas there been any change in the
pasture since you started herding?’ also commardgested that pasture had not

changed because vegetation attributes were primaiiifall dependent, for example:

‘Depending on the condition of the year, the quatifithe pastureis different. In good
years it is good[There is]no changdsince | started herding]’ (Tsogt-oveoum

Omnogobiaimag 15 years herding)

‘The[forage]quality is the samdbut] the amount is less because there is less’rain

(Bulgansoum Omnogobiaimag 25 years herding)

The belief of some herders that grazing presswewtaffect rangeland condition
conflict with observations by Sasaitial. (2005) of low levels of vegetation cover and a
dominance of unpalatable species around permareet woints in desert steppe areas,

a disconnect which is further discussed in Chaper

Herders within the Inner Mongolian study sites wals® asked about change in the
rangeland. Primary respondents for the Inner Maagdiouseholds interviewed had
spent an average of 24 years (min 10, max 30). #d®@0% of (n=21) herders offered
an opinion on whether their rangeland area hadg#thsince they started herding. Of
the 19 herders that had noted a change in theleanth&9% of these noted a change in
the vegetation whilst 11% noted a change in omaare aspects of the soil. Changes in
the soil consisted oMmore sand now, desertificatioftHousehold Responsibility

System, Char Gar Handa, 30 years herding), a chithagéhe grazing ban was believed
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to have ameliorated by one herder (Household Redpitity System, Shont, 25 years
herding). One herder stated that:

‘All the pasture is bafhow compared to when they first starting herdimgjt just
certain plant speciegHousehold Responsibility System, Bayanbulag, &y
herding)

The forage resource was believed by respondeits karger in the past. There were
mixed opinions from Inner Mongolian herders abobether it had improved or not in
with the grazing bans in more recent years. Wh&acdhabout the time period in which
they first started noticing a decline in the forageource, herders gave varying answers
regardless of the length of time they had beenihgrd hat is, when change first
occurred was not related to a herder’s level oflimgrexperience. For example,

compare:

‘The pasture has changed in recent years. It ig déee, the plants are worse. This
started happening from 5 — 6 years affdousehold Responsibility System, Chargaan
choluu tuu, 30 years herding), with

‘The pasture has changed in recent years. Ther@iie sand now, desertification. This
has happened since about 198Blousehold Responsibility System, Cbar Gar Handa
30 years herding)

Inner Mongolian herders were more likely to atttdahanges in the forage resource to
livestock grazing than Mongolian herders. Nevedheglthe number of Inner Mongolian
herders that cited declining precipitation as aste partial cause of a declining forage
resource (72%, n=16) was still greater than thbaedited livestock grazing as a sole or
partial cause. About 31% (n=16) of herders thatdestribed a change in the rangeland
in recent years directly attributed it to livestdek least in part), or had stated that the
pasture had improved because of the grazing bamartrast, no Mongolian herder
linking grazing pressures to changes in the ramgela
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8.6 Comparing biophysical data with the perspective s of
herders and local officials
Climate information obtained for Inner Mongolia wafsoo short a time period to

compare herder accounts and empirical data, bséttveo datasets can be compared in
Mongolia. There is a partial conflict between ppétetion records and herder accounts
of precipitation changes in Mongolian study sifHse change in precipitation most
commonly cited by Mongolian herders - ‘no/less réirable 8-5) - was not supported
by changes in monthly precipitation totals overltdst 20 years (Table 8-1). ‘Lack of
summer rain’ (Table 8-5) was only significantly popted by Ulziitsoumrainfall trends
although a non-significant decline was found irsallins. ‘Late rain’ was not supported
by trends in monthly precipitation records in se#dsouns for the 1990 — 2010 period
if a decline in spring/summer precipitation andrarease in autumn precipitation is the
indicator used. ‘More moisture from snow, less fn@m’ was not supported if an
increase in winter precipitation and decline in4vanter precipitation is used. ‘More
windy rain now,’ ‘torrential rains so water doespénetrate soil’ and ‘decline in

number of rainy days’ could not be tested usinglalbke secondary data.

Whilst it is tempting to suggest that herders wagtebuting declines in the forage
resource to changes in climatic variables rathen thvergrazing, there was a lack of
widespread, significant degradation found in thiglg, and total grazing pressures had
declined. The assertion by some Mongolian herdeisforage quantity was less in
more recent years than when they first startedihgrdas supported by livestock-
available biomass data (Table 8-1). This suggésishiophysical changes other than

grazing pressures may have affected forage avityabi

Biophysical changes may have included changesaicigtation patterns at different
scales to that detected by meteorological statidesders considered summer rainfall to
be the most effective form of precipitation for egafion growth. It may be that herders
believe that this type of precipitation ‘is lesssmigarticularly if individual precipitation
events had shifted from low to high intensity, reidg the ability of vegetation to
convert precipitation into biomass. Indeed, thdidedn precipitation and later rain in
summer/autumn reported by many interviewees hasbaen recorded by Marin (2010)
in slightly more northern parts of Dundga@mag Von Wehrderet al.(2010) and

Liang et al. (2002) additionally suggest that the absence ¢éBla rain at a key point at
the beginning of the Inner Asian growing season beymportant in determining
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vegetation dynamics. The temperature changes teddn Table 8-1 and by
Munkhtsetsegt al. (2007) may also affect vegetation productivityd @#ns possible
that herders falsely attribute changes in biomagsédcipitation changes because they
are more familiar with precipitation variability tveeen years than temperature

variability.

All five Mongolian soumofficials interviewed believed that the existen¢€UGs had
little significant impact on rangeland conditiorhi§ was largely due to their perception
that PUG institutions fail with time. There wereatwain reasons cited by herders for
why PUG institutions failed and therefore haddiitinpact on rangeland condition.
These were the need for groups to disband givesipt&tion variability, and/or the
disintegration of groups once their funding/extésupport had finished (see Chapter
5).

As the Bayandalaoumofficial explained:

‘Herder groups, like IreedyPUG], were originally established for pasture protection
These groups were active when there was fundindydmame inactive when funds
ended. They have not been sustainable. The groosswhilst there is someone full-
time organising activities. When these people ldmak to Ulaanbaatar, their role is
transferred to a herder who is too busy with otiverk to organise such activities. The
philosophy of such groups is that if they stay togiethey will benefit. But moving in
groups in hard times is bad. It creates more confh new areas — it is easier to

negotiate access to forage if there is one family.b

The Bulgansoumofficial believed that PUG institutions are betidle to be maintained
in areas inside the Gobi Gurvan Saikhan Strictbtétted Area because forage
variability was lower in its steppe-like landscdpa assumption that was only partially

supported by biophysical evidence — see Chaptéticdlyever, he also stated that:

‘There isn’t any relationship between herder groapd pasture quality.

This perspective may conflict with some indicatibrat suggested rangeland condition
was better in the steppe-like PUG area than Lawamd areas (Table 8-4). However

Mongolian herders did not equate grazing pressorgsastoral activities in general,
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with changes in rangeland condition (see Table. &#B)G herders did not attempt to
regulate grazing pressures for the purposes ofawipg rangeland condition (Chapter
6). Herders did not relate bureaucratic institiaiosettings with changes in rangeland

condition.

Local officials in Inner Mongolia believed that thusehold Responsibility System
had been beneficial to rangeland condition. The &agrassland officer tended to
emphasise environmental benefits, larders now care about and look after their
grassland much better. The grassland is now irebetindition’(Damao grassland
officer, 2010). In contrast, the grassland offitem Urat Rear Banner, an area with a
higher precipitation coefficient of variability @éigure 4-1), emphasised benefits not
related to rangeland condition, stating tliae‘nation can protect herder use rights and
everyone has their own land. If the government svemtise this land, they must pay
compensationUrat Rear Banner grassland officer, 2010). M&amao herders
concurred with the former statement that the gassts are in better condition now, but
they varied in whether they attributed this to gin@zing ban, precipitation events or the
exclusivity of grazing rights under the HouseholesRonsibility System.

8.7 Summary and Discussion
In contrast to assumptions of widespread degraualdiiis research found little evidence

of widespread, land degradation in the MongoliabiGesert that could be attributed
to overutilization by livestock. This finding cormsuwith the meta-analysis of Von
Wehrderet al. (2012) that found zonal, grazing mediated degradgaway from
waterpoints and riparian areas where vegetatiqgoreses are less affected by short-
term precipitation events) is rarely reported mdscapes with a CV of precipitation
above 33%. Whilst rangeland condition was not sggdan Inner Mongolia, it is of

note that the Damao official in Inner Mongolia (&\83%) described rangeland
condition benefits associated with bureaucratititunsonal settings whilst the Urat Rear
Banner official (CV > 33%) did not (Figure 4-1).

The lack of evidence for degradation shown in ¢higpter, and the relatively low levels
of unnegotiable conflict shown in Section 6.5, weespite a decline in both empirically
measured and herder-cited livestock available bgsnmmaMongolia between 1990 and
2010. A significant decline in total grazing pragsuin three of fivsouns assessed
(Table 8-1) may have off-set reduced forage inpftex thenegdelarea. The greater
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volatility in livestock numbers since the 1990s nhaye also had a positive effect on

rangeland condition for the reasons described ap@rs 2 and 4.

Many indicators of rangeland condition were nonhdigantly different between PUG
and Law on Land areas. However there were sigmifiddéferences between some
indicators of rangeland condition when steppekéGs, gobi-like PUGs and Law on
Land areas were compared. The steppe-like PUG egapeabe in slightly better
rangeland condition than either gobi-like PUG owl@n Land areas. Leishet al.
(2012) also found that remotely sensed NDVI, ancir of vegetation production,
was higher in steppe-like PUG areas than areageutse PUG in Omnogolaimag
There appeared to be no clear trend in indicatetwden gobi-like PUGs and Law on

Land areas.

Changes in soil-based indicators may take more tinbeecome apparent in the Gobi
Desert than the length of time since the gobi-Rk#G was established. It is possible
that improvements in indicators of rangeland coaditvere not yet detectable in the
gobi-like PUG that was established only three ybafere assessement. However it is
not clear how the steppe-like PUG’s institutionsd@ters 5 and 6) or tools for
managing the risk of feed gaps (Chapter 7) may rapeoved rangeland condition.
Chapter 5 found few institutions by which PUGs cbli@ive contributed to improved
rangeland condition over and above those of the diawand. There were no
institutions regulating grazing pressures throwggtuced herd sizes, or prohibiting other

herders from accessing PUG areas.

The importance of recognising spatial scale isitated by the disconnect between the
presence of pan-continental spring dust-storm degploslieved to originate in the Gobi
Desert (Healekt al. 2006), and the absence of accelerated erosionrésadbserved at
the site scale in Mongolia during this assessn@né explanation for this is that
accelerated erosion or deposition occurred in ateliserately not targeted for
assessment because they were ‘unrepresentatiliat ist large gullies, internal
drainage depressions or steep slopes. The ladkesfihcorporation found in this study
also suggests that older litter had been utiliseliMestock (although this is unlikely
due to low utilisation rates), disintegrated rapidf removed through wind or water to
sink zones outside the assessed desert steppéharéstier supporting the idea of a

spatial scale mismatch between erosive vectorsargkland condition surveys.
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Despite this potential scale mismatch, this thegisidrat size (1f)was typical of most
pasture assessments conducted in the Gobi DeserC{gapter 3), and the site sampling
regime was designed to be representative of pastitbe landscape scale. The spatial
scale of rangeland condition assessments usedaratdy others, may not target the
scale of these erosive vectors, as was found thebease in other arid or semi-arid
rangelands (Friedel 1994; Pringleal.2006). An alternative explanation for the
disconnect between dust-storms and a lack of aatetberosive features found in this
study is that the Mongolian desert steppe are&ssesd in this survey are not a
significant source or sink of erosive material attis, they are simply not degraded.
Chapter 10 further integrates the results of tlesithchapters to further examine the low
level of degradation found in this chapter, andahgity of PUGs to influence

rangeland condition.
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9 Livelihoods

9.1 Introduction
Patterns of land-use are a product of both livelthcesources and the ways in which

these resources are utilised. As Chapter 2 andn®sgd998) note, analysing aspects of
livelihood resources and strategies for their i sssegarate entities is inappropriate. The
institutional processes and organizational strestdinat link these livelihood resources
and strategies must also be analysed. The relatmsbetween institutional settings

and herder livelihoods warrant examination in tlegn right for reasons that Chambers
(1987) describe as ethical. However livelihoods kand-use are also intrinsically

linked. A dryland herder constrained by instituabgettings, and without the financial
or social capital to respond to feed gaps, wilfdreed to overgraze. Thus an analysis of
the current livelihoods of the resource users déex - is needed to complement an

analysis of rangeland condition and its causes.

Livelihoods are often defined as the capabilitessets and activities required to ensure
that stocks and flows of food and cash are enooigi ieast meet basic needs
(Chambers and Conway 1992; Carswell 1997; Elli9)9Bhe ability to cope with
shocks and stresses by finding and making use@fiood opportunities are included

in the term ‘capabilities’ (Chambers and Conway2)9&quity and sustainability are
also important aspects of livelihoods. Equity isaswged in terms of the relative
distribution of income, assets, capabilities andasfunities (Chambers and Conway
1992). Sustainability refers to the ability to mtain and improve livelihoods whilst
maintaining or improving assets and capabilitiesrughich these livelihoods depend
(Chambers and Conway 1992).

A complete analysis of livelihoods, following copteal frameworks such as the
Sustainable Livelihood framework (Chambers and Gon#091), has substantial
information requirements (Krantz 2001). Many aspectthe relationships between
institutional settings, livelihoods and rangelaoadition are outside the scope of this
research. Nevertheless, this research highlighplsyoral system attributes that fit
within these conceptual models of livelihoods. Gkep4 and 8 described the attributes
of the rangeland resource, the tangible livelihasset or ‘natural capital’ identified by
Chambers and Conway (1992). Key shocks and stréSkasnbers and Conway 1992)
to this asset/capital are described in ChapteiddGivapter 7. Chapter 7 also identified
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some of the ways in which herders managed shoakstaesses. Chapter 5 and Chapter
6 described the institutions of claim and accegangible livelihood assets (Chambers
and Conway 1992).

This chapter further explores i) current pastaxalihoods, ii) the relationship between
bureaucratic institutional settings and livelihooalsd iii) herder perspectives on their
current and future livelihoods. The chapter usasikdividual indicators of livelihoods,
as well as surrogate indicators. The latter sumvagight the many aspects making up
an individual’s livelihood. The chapter foregroundtationships between institutional
settings and herder livelihoods where livelihooghetnts can constrain or mediate the
choices that herders have for managing feed gamihg so, the potential long-term

viability of the current social-ecological systesreixplored.

9.2 Livelihood indicators

2.3.4. Wealth and food security
Household herd sizes are a key indicator of vulmétato the types of climatic

variability described in Chapter 4 (Janes 2010)ydHézes are also considered by
Mearnset al.(1992) to be one of the strongest indicators afskebold financial wealth

in Mongolia and by herders interviewed for thiseagh. This may be, in part, because
herders with small herd sizes often lose a largapagrtion of their herd than herders
with larger herd sizes (Fernandez-Gimeaeal 2012). Some herders in this study
noted the importance of good quality livestock. le@er livestock quantity was
generally preferred over quality despite the patémbdr herders to raise their income
through having a smaller number of better qualitgdtock (not assessed here).
Because herders may value large herds for non-eadoneasons that were not explored
in this study (see Chapter 2 for examples of thésons), herd size is used as a herder-

centred livelihood indicator in this study.

PUG herders had much larger mean, total herd gmean=319, n=24) than Law on
Land herders (mean=181, n=24). A greater propodidraw on Land herds were
distributed in the smaller herd sizes classes wWere PUG herds (Figure 9-1). With an
outlier PUG herd of 1001 head of livestock remofredch calculations, PUG herders
were still wealthier than Law on Land herders, vathaverage of 296 head of livestock

per household compared to 181.
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Figure 9-1 Proportion of herds in each size clasby institutional setting. Dairy cows belonging to Husehold Responsibility System herders since theaging ban have
been excluded from this figure.
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PUG herd sizes were slightly less variable (inedplé) than Law on Land herd sizes,
with a coefficient of variation of herd size of 8.6ompared to 0.69 (with the outlier
retained). No PUG herder was classed as ‘very pgsang Mearns’ (2004) indicator of
a total herd size of 50 or less. No Law on LandlBewas classed as ‘wealthy’ using
Mearns’ (2004) indicator of a total herd size mitran 500.

Prior to the grazing ban, Inner Mongolian herders2) had much larger herd sizes
than either PUG or Law on Land herders. Even afteoutlier of 2,040 head of
livestock was removed from Inner Mongolian datadhezes were still much larger
(471) in Household Responsibility Systems thantimee PUG or Law on Land areas in
Mongolia. The Household Responsibility System siobhvigher levels of wealth
inequality between herders than either Law on LeamBUG herders, as indicated by the

variability of herd size between herders, with a @\0.77.

Mearnset al.(1992) found that herd composition was considésetflongolian herders
to be an important indicator of household finanwiahblth. Herders placed a high value
upon self-sufficiency in meat and milk, meaningtthanixture of large and small stock
was valued (also see Chapter 7). All three instihatl settings were dominated by the
goats and sheep that made up over 90% of all h8rdall numbers of cattle, horses and
camels (less than 5%) made up the rest of eadtutisal setting’s herd.

Consequently, this indicator suggests that weatth similar between institutional
settings.

Mearnset al.(1992) also found that herders saw power and stetasweak, but
positive, indicator of wealth. They equated low pownd status with a higher level of
vulnerability to shocks and stresses. Power antdsstaere not deliberately explored as
part of this research, but interviews highlighte@é@dotal cases where these forms of

power and status may have reduced vulnerabilitg. fbHowing provides an example.

One of the steppe-like PUG herders was exceptypmnadhlthy by Mongolian standards,
with about 1001 head of livestock. The herder’'sesjsvho also lived within the PUG
area, was also very wealthy with about 700 livdstdtie herder had been in a position
of localised power asr@egdelleader during the Socialist period. He was natlgna
recognised as being a successful herder. For exaongl herder interviewed in a
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differentsoum who did not know him personally, stated that fasequently on
television. According to their interviews, thisrtler and his sister managed the
irrigated agriculture plot within the PUG area thats funded by a development

agency.

Social capital, and subsequent wealth, can be sasiy obtained from a position of
already high financial and social capital (Mear@84£ Cleaver 2005), and the
distribution of State assets in Mongolia during ¢laely 1990s was known to be unequal
(Mearns 2004). It is possible that the historicadial standing of this man and his sister
had helped them build their wealth, obtain the fngaequired to establish the PUG or
have more discretion in how funds were managed ohtaned. Higher levels of social
status or power may have facilitated the establesttrof the PUG in their area, and/or
increased their access to the additional foragauress produced by PUG funding. This
additional forage that they were able to producpaasof this PUG may have, in turn,
reduced vulnerability to dry summers or cold wist&rhe dataset of this research
cannot distinguish whether the livestock wealtfPbiG herders was subsequent, and
attributable, to PUG institutions and funding frolevelopment agencies, or whether
herders with high levels of social power or statiese able to influence the location of
the PUG. These factors require more investigatefore the greater wealth of PUG
herders can be attributed to PUG institutions atidiies.

Mearnset al.(1992) also associated age/experience with weatibngst Mongolian
herders, irrespective of actual herd sizes. Thieause the term ‘wealth’ probably
embodies the ability of herders to manage shocdstirsses — an ability that may
increase with experience or networks accumulated time. In contrast to herd size,
this indicator of wealth does not suggest a difieesin livelihoods between

bureaucratic institutional settings. Whilst herdeese not asked for their age, there was
no difference in the average number of years teatdrs had been herding in Law on

Land, PUG or Household Responsibility System areas.

Income diversity was low, with cashmere dominatiogsehold income streams across
both Mongolian institutional settings. For manyéniongolian herders, the majority
of their income came from government compensasee Chapter 7 for a more
complete discussion) but the diversity of their-grazing ban income was not
ascertained in this research.
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9.3.3 Accessing key resources
Secure access to resources is considered to betanptor both the sustainable

management of a resource, and for livelihoods (Qteaen1987). Vulnerability tdzud
is a product of the access, entitlements and prpdurphy 2011). Winter/spring
camps and pastures are a key resource for hegirhapter 4), and make an
important contribution to what Chambers and Con{i®®2) term the ‘tangible asset’
underpinning herder livelihoods. The ability to nagte access to resources like a
winter/spring camp, the ‘intangible asset’, hasgbtential to affect livelihoods
(Murphy 2011). The manifestation of this abilitynew discussed.

PUG and Law on Land herders were equally as liteelyave a winter/spring camp
registered under the Law on Land, with 96% of hexde each institutional setting

having at least one camp (Table 9-1).

Table 9-1 Registration rates of winter/spring campgor each institutional settings. N=25 for each
institutional setting

PUG Law on Land
Herders with a camp registered under the Law oru l(&6) 96 96
Average no. of registered camps per household 1.4 1.1

The average number of livestock per household daroeording to how many
registered camps the herder household had riglets Wealthier herders (as measured
by herd size) were more likely to have legally igrsed rights to multiple camps than
poorer herders. Wealthier PUG herders were moetyliio have more than one
registered camp than poorer Law on Land herdemsidtig that did not have legal rights
to a winter/spring camp had 165 head of livestatlawerage but the sample size was
low (n = 3, standard deviation = 56). This comparedl11 head of livestock for the
average herder with legal rights to one winterfspgamp (n = 32, standard deviation =
143), and 373 (n = 15, standard deviation = 256&y s livestock for two registered
camps, respectively.

The greater number of registered winter/spring cafopwealthier herders compared to
poorer herders may not indicate their greatertghidi negotiate access to key resources.
The average herd size per registered camp wasasib@atween herders with different

numbers of registered camps, and seomofficials noted that they interpreted the
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Law on Land to mean that more than one camp cauledistered for herders with

large herds (see Chapter 5).

Whilst bureaucratic rights under the Law on Lanchdofully represent the ability of
herders to access key resources (see Chapteef, whas also relatively little difference
in livestock wealth between herders that had infdiyirented winter/spring camps and
those that had not. Consequently, the two indisatbthe ability of herders to negotiate
access to key resources, formally registered wspeng camps, and the informal
renting of winter/spring camps suggest that theltiwgare not any better than the poor
at accessing key resources per livestock unit. Hewehe wealthy are better able to
choose between multiple registered winter/springps and are thus have more
opportunity to manage the spatial variability of thinter forage resource under the

Law on Land (see Chapter 4) than poorer herders.

There was a large difference in herd sizes betweeters that were in their seasonal
camps versus those that were not. Herders withiegrid@estock wealth were more

likely to be in an ‘in season’ pasture. The averagit of season’ herder had 147 head
of livestock (min 10, max 380), whilst the averageseason’ herder had 248 (min 16,
max 1001). If the in-season herder with 1001 headmoved as an outlier, the average
‘in season’ herder had only 222 head of livestaonk(16, max 701). If a second herder
with 701 head of livestock is also removed as aheyuthe average ‘in season’
livestock number per household is still greatenttiee average ‘out of season’ livestock
number per household, namely 205 head as oppodet¥tbead. There may be a
relationship between relative level of povertyifaticated by herd size — see Chapter 9)
and mobility (as also found by Upton 2012). Potvenders may be less able to afford
fuel costs or, as they have fewer livestock, they imave less need to move to access
new pastures as their livestock consume less fdregelarger herds, or a combination
of both. The proportion of livestock located in @fitseason camps was lower than the
proportion of herders in out of season camps becaithe lower number of head per
herder in out of season camps. Only 24% of livdsteere in out of season camps, as
opposed to 29% of all herders.

9.3.3 Viability and vulnerability
Chapter 7 described the two main aims of Mongdtierders in relation to herd

management of i) generating a cash income, arfidad security. A tension exists
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between these two aims. An overreliance on a caskrgting asset (goats) that is
vulnerable to cold winters potentially compromisasd security. In the absence of
other constraints, one way for a herder to restiieg¢ension between these two aims
would be to increase both goat and non-goat herdgbint at which food security
(mixed herd) and cash requirements (large numbgoats) were both met. When asked
whether he would try and increase the proportiocamels in his herd because they had
lower mortality rates than goats during the mid a Law on Land herder replied:

‘I will try and increase the number of big animaig they are slow to reproduce. We
will therefore try and increase the number of snigéistock because they are our main
income’ (Law on Land, Manlasoum Omnogobiaimag 15 years herding).

The two aims could be met when a minimum viablells&ze was reached. Herders in
both Mongolia and Inner Mongolia were asked whaythaw as being the minimum
number of livestock that their household neededdod security and cash needs (Table
9-2). Law on Land herders had the largest discrepbatween the herd size they felt

they needed for subsistence, and the size of tliethey actually owned.

Table 9-2 Livestock wealth and minimum viable herdsizes per household, as stated by herders.
Average herd size is the average total number of/estock, of any type, per household. MVHS =
minimum viable herd size needed for a herder houseid.

Average herd size MVHS

PUG 326 323
(n=24) (n=17)

Law on Land 182 306
(n=24) (n=18)

Household Responsibility System (pre-grazing 540 435
ban) (n=23) (n=15)

Mongolian herders often stated thiite minimum number depends on the household
sizé (Law on Land, Manlasoum Omnogobiaimag 15 years herding), other factors or
a combination of household size and other factors:

‘More than 300 livestock is needed, depending oilyfasze. Or 200 goats are

enough’ (Law on Land, Tsogt-ovosoum Omnogobiaimag 20 years herding)

The mean minimum viable herd size per householdlmenvas 68 (SD = 26), 71 (SD
= 29) and 115 (SD = 46) head for PUG, Law on Lamdi ldousehold Responsibility
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System herders, respectively. Minimum viable hézdswere only weakly correlated

with the actual herd size of a househofe@t0043 for a linear fit).

Although not empirically assessed, household deapiucs were also seen as
important determinants of the minimum viable here $or Mongolian herders. Fees
for one child at university cost about 750,000T year for teacher training, and
950,000T for agricultural training (PUG, Ulzebum Dundgobiaimag 15 years
herding). These figures can be 50 — 100% of a Miagderder household’s annual
cashmere clip (see Section 7.4), or equal to aboubnths’ of the average monthly
earnings of a Mongolian working in the agricultunanting and forestry sector in 2009
(National Statistical Office of Mongolia 2010). Heefees were seen as a particularly
significant financial outlay that required a higlhwitial herd size to manage. This outlay

was perceived to be unobtainable for many:

‘400[livestock]is enough for us, but if children are at univeysihese costs... are
high. Even without students at university in my thege is no-one with 400 livestock.
They mostly have 10QLaw on Land, Tsogt-ovosoum Omnogobiaimag 15 years

herding).

The reasons why herders could not obtain the heedtlsat they felt was the viable
minimum was not specifically asked (see Sectiomd3d@r reasons), but in general
Mongolian herders believed that climatic factorsemie biggest threat to their
livelihoods. One herder volunteered that:

‘“The minimunjviable herd sizeils 250 to 300. We were trying to reach this amdowrtt
then there was thézud.’ (Law on Land, Manlaoum Omnogobiaimag 8 years
herding)

A number of other factors constrained increasing sezes for all livestock types as a
way of improving cash incomes and food securityn8d/ongolian herders stated that
there was a maximum viable herd size. At timesntlaegin between a minimum and
maximum herd size was very narrow. One Law on Uaerder (Manlasoum
Omnogobiaimag 8 years herding) gave a minimum viable herd sfZ20 — 300. They

then went on to state thahore animals than this can cause problems. 300es t
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maximuni One of the main reasons cited for a maximum Is&zds was labour

shortages. One herder stated:

‘A three person family needs 300 animals. Old pecqié look after more than this.
The maximum number of livestock our family coulnl/jate labour for is 200 (PUG,

Bulgansoum Omnogobiaimag 25 years herding)

Another stated that:

‘A 3 person family needs about 200 livestock. Amerian this and costs for things
like fodder start rising too muchlLaw on Land, Sevresoum Omnogobiaimag 30

years herding)

The management decisions of some Mongolian headenssuggested that increasing
their herd sizes indefinitely was not always thmgimary aim. One herder described

their attempts to stabilize herd size, althougly tiid not cite whether the reason(s):

‘We have 400 goats, so there will be 100 babiesvilVeell 100 to equalize the herd
size’ (PUG, Ulziitsoum 5 years herding)

Six of the 18 Law on Land herders that were askedieaminimum viable herd sizes
volunteered that herd sizes could become too larg®o difficult to manage. This
compares to only one of the 17 PUG herders (whddrger mean herd sizes)
volunteering the same information. It is uncleaeter the sharing of labour amongst
PUG herders contributed to fewer of them citingolatshortages as placing a
restriction on herd sizes. It was also unclear ivresuch sharing might be due to
factors that might have preceded or contributedU& formation — for example, higher

levels of relatedness amongst PUG herders mayihexeased labour pooling.

Whilst shortage of labour was generally perceiveld a production system constraint
to achieving both food security and cash incomesathe higher labour demands for
‘large’ livestock were a particular constraint tinimizing production (food security)
risk. Only the wealthiest herders were able ta $y@rds or hire labour, and these
herders may have had atypically high levels ofaqmower or status that allowed them
to buffer the risk of feed gaps at key times sithee1990s (for example, they were ex-
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leaders of th@egde$, were or were connected to local officials, heddditted from
development agencies or had secondary sourcesarha).Dzuds similarly

constrained both herder management aims, but th@fgenerating a cash income was

particularly constrained by the higher vulnerapibf goats to cold winters.

9.3 Institutional settings and livelihoods
Herders and local officials in each of the threeshucratic institutional settings were

asked about their perspectives on institutiondinggt, as a surrogate indicator of the
relationship between institutional setting andlilveods.

9.3.1 Law on Land
Local officials were generally supportive of riglitswinter/spring camps that were

formalised by the Law on Land. The Bulgssumofficial considered that winter/spring
camp registration had empowered herders by prayidiare exclusivity so that herders
were clearer about who had rights to which campsreMecure, bureaucratic rights
were therefore seen to facilitate the socially eddeel institution of high mobility in
response to climatic variability as herders wess leoncerned that their winter/spring
pastures would be trespassed upon (Chapter 6)Billgansoumofficial estimated that
the Law on Land contributed to 60% of herders ralti moving out of winter pastures
so that those areas were rested, with this figepentedly being agreed on by thag
governor. The official also equated stronger, buiceatic rights with an increased

potential for improved rangeland management.

In contrast to these cited benefits, some locatiafs also provided examples of
problems related to the Law on Land. In contrastalers (Section 6.5), the
Bayandalasoumofficial believed that there were many fights owenter camps
because there were so few of them, and that thisibbeen resolved by the Law on
Land. At times, the Law on Land clashed with sdgiembedded institutions governing
access to the forage resource. For example, uhderaw on Land it is illegal for
herders from Sevragoum Omnogobiaimag to access the winter camps in Bayandalai
soumfor which they historically had access. Under tlagvlon Land théaggovernor
could fine herders 8,000 T for grazing outsidertdesignated area but this value was
not considered to be high enough to prevent hefdars moving there during periods

of low forage availability. The Bayandakoumgovernment encouraged these Sevrei
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soumherders to register as Bayandaaiimcitizens to resolve this, but this would have

increased the costs of them accessing servicestHdsoumhospital, in Sevresoum

Sixty-six percent of the forty-one Mongolian herslaho responded expressed positive
feelings about winter/spring camp registration urtde Law on Land. More herders in
Law on Land areas were positive about registratian herders in areas under a PUG
arrangement, but this difference was marginal (336)ne herders thought that
winter/spring camp registration was beneficial asnsurance mechanism. If they lost
all their livestock during a bad year, they haddp&on of sub-leasing or selling their
lease right (see Chapter 6). A smaller number sstgdehat winter/spring shelters were
better maintained after exclusive rights to thdtehevere introduced under the Law on
Land. A more typical reason given for the positi®eling towards winter/spring camp

registration echoed those given by local officials:

“Winter/spring possession is good. There is no teegbrry about other people taking
over our camp. We're close to the Khanb¢gmlm]boundary here so many herders
come into this area — it is good security to haymasessed camLaw on Land,

Manlai soum Omnogobiaimag herding 10 years)

A considerable percentage of herders (29%) feltignus about winter/spring camp
registration. Some felt that the Law on Land hadatydegalized a pre-existing

institution that was socially embedded:

‘Possession of winter/spring camps makes no differemus, but the government said
we have to do it. It makes no difference but theegument gets monefthrough
winter/spring camp registration fees — see Chagtét.aw on Land, Tsogtovosoum
Omnogobiaimag 30 years herding)

Others took a pragmatic approach to registration:
‘Everyone was getting their winter/spring camp resggisd so we had to as well to stop

others from registering our¢PUG, Bayandalasoum Omnogobiaimag 10 years

herding).
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The 7% of herders who had negative views on thistragjon of winter/spring camps
generally stated that registration meant they caoltbnger access pastures that
belonged to others when their own registered cdmgdow forage availability,

implying that this had a negative impact on thieelihood.

An examination of bureaucratic institutions extétoahose described in Chapter 5 was
outside the scope of this research. However twddrsrspontaneously identified
institutions not clearly stipulated in the Law oarld that may have an impact on their
mobility decisions, as well as the livelihoods lnémselves and their children. One Law
on Land herder (Tsogtseggpum Omnogobiaimag 25 years herding) stated that
whilst they were interviewed in Tsogtseggium Omnogobiaimag they were

registered in Loessoum Dundgobiaimag He stated that if there was aior

agreement (see Section 5.2.1) betwsmms, his children could attend school in a
soumin which they were not registered. The same heatet another interviewed in
Manlaisoum(Law on Land, Manlasoum Omnogobiaimag 30 years herding) stated
that if they were not in their registeredum they had to pay 50% of any ambulance
and hospital cost rather than it being free. Tloesé herder stated that she could not
access medicines from a medical clinic that wasmber registeredoum The

proposed solution to Sevr@dumherders accessing Bayandaaumwinter/spring

camps (described earlier) would create a similabl@m.

Herders cited medical costs and illness as beiegobthe most significant threats to
their livelihoods (Mearns 2004). These medical eddcational arrangements may
either reduce mobility and, in turn, increase iBk of feed gaps, or increase livelihood
risk during periods of high mobility when herders already exposed to production
risk. This is particularly the caseadtor agreements are not done in a timely manner, or
when the spatiality of feed gaps that herders eepee does not match the spatial

criteria thatotor agreements are based upon.

9.3.2 PUGs and collective action
Mongolian herders had mixed feelings about thatsmf collective action, and PUG

institutions in general, to improve their livelindg® Some herders felt that their
individual livelihoods were vulnerable to the exigrshocks and stresses described in
Chapters 4 and Chapter 7, and that collective mctiay improve their ability to
manage these. Others were less positive aboubtlity af collective action to increase
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their ability to manage shocks and stresses. Theamimg conversation regarding
whether the Law on Land herder household woulcasgebenefit from the creation of a
PUG in their area illustrates this ambiguity:

“Woman: Collective action is more suitable for developmentividual household’s
action without collective contributions is not dieyng well.

Man: It is hard for households to develop independently

Woman:Joining in to the group or cooperative is usetul dpplying for support from
the government. As we saw during last winter dizusl hard for independent families
to receive support.

Man: It is doesn’t matter if we receive support or niis winter was a real lessgn

(Law on Land, Tsogtovosoum Omnogobiaimag 30 years herding)

Herders who stated that PUGs could improve thealihoods in general indicated that
PUG membership could increase their income. Onagenen the Ireedui PUG stated
that her PUG was established prior to the involveinoé a development agency, but
was later provided with financial support by GTZMNIZsee Chapter 3 for project
description and aims). She described the increlaseghining power associated with
PUG membership, when thirty member families comtbitineir cashmere for sale. As
well as saving on fuel costs, the group was al$e tabnegotiate an increased price for
their cashmere, with a cited average premium d@,0kg (a 4 to 11% per kg increase
based on the prices reported in Section 7.3.1).eSaav on Land herders also
perceived that PUG membership could increase inarmdée a useful way of sourcing
labour for migration during dzudor drought. A leader of a PUG in Ulz§bumalso
described the improved financial position of tHeyG (see Section 5.2.2), and
anticipated that activities paid for from this fuméy have a favourable impact on

resource management.

No PUG herder described a PUG institution that leggd the spatial boundary of their
PUG (see Section 5.2.2). However some PUG hertktedsthat an institution of the
PUG was to police the access of non-PUG herdessnti@r/spring camps and pastures.
Consequently, the presence of the PUG may havegstrened this pre-existing socially

embedded institution.
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9.3.3 Household Responsibility System
Most Inner Mongolian herders expressed positivaiops about the Household

Responsibility System. A typical response by hesderthe question about the
advantages/disadvantages of the Household ResginSlstem was:

‘Having a contract is a good thing because we haetusive usé (Household

Responsibility System, Dwa Ansamy 25 years herding)

This perspective was endorsed by the Urat Rear &aofficial who stated that:

‘The nation can protect herder use rights and evegylmas their own lant(Urat Rear

Banner Grassland Official).

The Urat Rear Banner official also cited benefgsaxiated with the exclusive rights
over grazing lands. These perceived benefits wardas to those stated by Mongolian

herders who wished to formalise rights as a forrmsfirance for their livelihoods:

“If the government wants to use this land, they ipagtcompensatioh(Urat Rear

Banner Grassland Official).

The Urat Rear Banner official described the besé@itherders of exclusive use rights
over grazing land, but did not state whether thelieled there were environmental
benefits associated with these rights. In contthstPamao local official emphasised
the environmental benefits associated with the balksl Responsibility System in his
more steppe-like Banner. However whilst he appetorédentify the exclusive rights
under the Household Responsibility System as bi@grimary cause of improved
rangeland condition, he did not acknowledge themilly confounding effects of the

grazing ban:

“The Household Responsibility System is a good .tHegders now care about and
look after their grassland much better. The grasdleés now in better conditioh

(Damao local official)

Only one herder gave a negative opinion about sikaty of rights under the

Household Responsibility System:
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‘I don’t have a contract over my land because a @ergeds to rotate their herd so the
grass will regeneraté(Household Responsibility System, Nai Emmy 25 years
herding)

Herders under the Household Responsibility Systemewnore negative about the
impacts of the grazing ban then they were aboutske rights, although they tended

not to criticize the ban directly. The main citetpact was that:

‘My wealth has decreased since the grazing ban tiaecen’ (Household
Responsibility System, Nai BBumy 25 years herding)

A local ‘fixer’ (see Chapter 3), who had 4,500 nfuegistered land, 400 goats and
sheep before the grazing ban, and seven dairy abthe time of interview (post-
grazing ban), explained further:

“Compensation for the banned grazing land is my reaurce of income.
Compensatioljis] everyone here’s main income. About 80 to 90Yesiettied
herders’lincome comes from compensation. It's not enoulgist Ihalf of my income to
move here — most people difHousehold Responsibility System, Dwa Asuamy 10

years herding)

This sentiment was given by numerous herders, sathe saying that a limited number
of livestock and income from the flood irrigaticerin were their only forms of income

in addition to compensation.

9.3.4 Hypothetical changes in exclusivity
Despite being generally supportive of the regigiradf winter/spring pastures under

the Law on Land, Mongolian officials were more tasi about supporting changes in
bureaucratic institutions that would increase esigity over summer/autumn pastures.
A number of reasons were given for this hesitaftye Bulgansoumofficial suggested
that:
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‘Registration of pastures is good only in winteispring because herders don’t know in
summer whether it will rain or not. Herders mustrbebile’ (Bulgan soumofficial,

Bulgansoum Omnogobiaimag

The Bayandalasoumofficial supported exclusivity of summer/autummyss in a
similar form to the registration of winter/springraps under the Law on Land, but did

not support complete exclusivity of pastures:

‘I think that autumn and summer camps should bestexgid. Full privatisation of
summer/autumn pastures, like Inner Mongolia wheesd is one family all year in one
area, would not work in the Gobi. There is no pamthis sort of ownership without a
suitable number of waterpoints, which we don’t ha{gayandalasoumofficial,

Bayandalasoum Omnogobiaimag

Herder opinions about changes in exclusivity ingawicratic institutions governing
access to the forage resource largely conforméubise found by Fernandez-Gimenez
and Batbuyan (2004) and Murphy (2011) in highecipitation areas of Mongolia. In
contrast to the Bayandalsoumofficial, 88% of the forty-four Mongolian herdengo
responded expressed negative views about the hgtpezthregistration of summer or
autumn camps or pastures. There was less thanffiéftedce between Law on Land
and PUG herders, with PUG herders being slightlyenm@gative about the potential
future registration of summer/autumn pastures.mhe cited reason was that such a

change would cause arguments over pasture betvezdarh:

‘Summer ownership is impossible for Mongolia becadiske rain. Sometimes it rains
in particular places so we have to move. Every gesummer camp is different; it
changes every time, particularly in the Gobi. Oval@p would create war amongst

herders’ (PUG, Ulziit soum Omnogobiaimag herding 20 years).

Herder responses to the question of further exatyssver pasture access suggested
that fencing or imported fodder were not realigtays of managing potential feed gap
if exclusivity increased. Most herders accepted ithauch a scenario, herders and their
livestock would still move to available foragegijality would not decrease mobility,

but would instead increase conflict. If adequapeliced, Summer pasture ownership
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would not be good because it would be difficuitiplemen{and] would cause

overgrazing’'(PUG, Ulziitsoum Omnogobiaimag 25 years herding).

Thirteen percent of Law on Land herders statedttieae would be benefits associated
with the increased exclusivity of summer/autumntyr@s. This compared to 5% of
PUG herders. These herders still generally acknibyed the difficulties of delineating
summer pastures under spatially variable precipigiatterns:

‘Registration of summer camps would be a good thazguse mining camps couldn’t
come in. Our summer camp has a mine now becausewl@n’t prove that it was ours.
Summer possession would be difficult because hrerdast move in summer, but it
would be good proof for the mined.aw on Land, Tsogtseggoum Omnogobiaimag

25 years herding)

This statement by the Law on Land herder paralledsopinions of some Mongolian
herders under different institutional settings vilb that formalising exclusive rights
was largely for the benefit of agents externahtuse herding, or as a way of managing
a relationship between herders and external agéstablishing rights in a bureaucratic
institutional setting allowed herders to legitimiseexternal agents their socially
embedded rights to the forage resource and, in taceive compensation from the
mining sector that was becoming increasingly domimaboth the Mongolian and
Inner Mongolian Gobi Desert at the time of intewigsee quotation from the above
herder). Comments, such as the earlier comment imadae PUG herder (Bayandalai
soum Omnogobiaimag 10 years herding), suggest that some herderstiavbenefit

in formalising access rights to winter/spring passuout were pushed to do for fear of
being ‘left out’ of the resource rights procesgetastingly, the local official of Urat
Rear Banner, a non-equilibrium rangeland (Figufg,4ad a similar perspective.

9.4 Expectations and options
Herders across the three institutional settingewasked “Is there a future in herding?”

or “Do you want your children to keep herding?” $bejuestions acted as a surrogate
for understanding the sustainability of herderllv@ods (see Chapter 3 for why
detailed household budgets were not calculated)(@further explore whether
institutional settings affected herder perceptiabsut their viability. There was little
difference in responses between Law on Land and Réi@ers (Table 9-3).
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Table 9-3 Expectations about the future of pastorédm. Rounding accounts for why responses may
not add to 100%.

Positive Negative Depends/Unsure
(%) (%) (%)
Law on Land (n = 25) 4 54 40
PUG (n =23) 4 59 33
Household Responsibility System (n = 17) 36 57 7
Total mean (weighted) 11 58 30

It is unclear how the recedrzudaffected responses, and whether herders would have
been more positive, or less unsure, about thedutiuhey had been interviewed prior to
thedzud Whilst responses to these expectation-basedignsstave been combined
here, it is also possible that a herder that redpadpositively to the question ‘is there a
future in herding?’ may still not have wanted trehildren to keep herding. The
following responses give a more nuanced understgrafiherder expectations about

the sustainability of herding livelihoods.

Herder responses to questions about the futurerdirg tended to take one of two
forms in Mongolia. The first was philosophical iatare, and was more related to a
sense of Mongolian identity or responsibility te threater Mongolian population.

Examples are as follows:

‘I think livestock breeding has a future. | nevesught that there is no future because
Mongolians live on livestock breedin@ aw on Land, Sevresoum Omnogobaimag

30 years herding)

‘Some grandchildren can move to the city but sonst stay. | want others to continue
my job of providing meat to peopléPUG, Bulgansoum Omnogobiaimag 30 years
herding)

These more philosophical responses were also ssademason as to why the children of

herders should find alternative livelihoods:
“No, we wanfour children]to be educated people. The world is developing, tleed

to be educated and the country needs educatedgedplthey should not be likeus
(Law on Land, Tsogtseggoum Omnogobiaimag 25 years herding)
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The second type of response tended to be more ptagrand took into account
perceived changes in the climate, cultural expectatand alternative livelihood
options. For example:

‘Oh, maybe nffuture for herding] As we can see from droughtigudand heat over
the summer, it is hard to say that herding willgvefitable in future. Andyoung
people should thinkkbout another future than herding. Animals and hregdvill go
with [our generation]Because, in this land where the desertificatioimgseasing, it is
getting hard to think about animal husbandfaw on Land, Manlasoum Omnogobi

aimag 25 years herding)

The ability to diversify within the pastoral sect@mn make the difference between
minimally viable livelihoods and destitution for ieholds at or below the poverty line,
as does having alternatives for income generatidside the sector (Ellis 1999).
Mongolian herders rarely reflected upon alternalivvedlihood options for themselves as
established adults during interviews @'s ‘difficult to keep herding but | have no
profession’(Law on Land, Khanbogsoum Omnogobiaimag 30 years herding) and

‘in my experience it is difficult to get a job ifue been a herder. It's better to get a
paid job from the star{Law on Land, Manlasoum Omnogobiaimag 8 years

herding). Despite the lack of perceived alternalivelinood options for themselves,
many Mongolian herders wanted their children ondchildren to attend university or
believed thatwork in thesoumis bettet (Law on Land, Sevresoum Omnogobi

aimag 30 years herding). This was largely becauseef thelief that climatic
uncertainty had increased, making it more difficaltnaintain a herding livelihood. The
following statement was common amongst Mongoliamléies in the immediate post-

dzudperiod:
‘| want our children to live in town. Many familibave now gone to town. There is less
rain, less grass, and herding is getting haréraw on Land, Mandal-ovosoum

Omnogobiaimag 30 years herding)

Other reasons why herders wished their childrertanberd, common to both Mongolia

and Inner Mongolia, included the belief that:
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‘Herding is hard work. | want my children to go taiwersity instead (Household

Responsibility System, Dwa Ansumuy Inner Mongolia, 15 years herding)

Two Mongolian herders also wished their childreibéceducated because they feared
that they would lose all their livestock irdaud and would have none left to give to

their children so that they could establish themnderd.

Whilst many herders wished their children to nattowe herding, a lack of alternative
options for generating an income was describecesgla constraint to this, and a
reason why herding would continue regardless ofitisees of herders or their children.
Whilst there was some indication that Mongoliandees were willing to invest
significant resources into achieving the widespraauof sending their children to

university, the ability to do so was considerethédimited by some herders:

Man 1: No [l don’t want my children to keep herding]'.

Man 2: Thinking about our grandchildren, it is better ensl them to schools.
Man 1: ‘Sending children to study costs & lot

Man 2: If you were the owner of 1,000 livestock you calddt (laughing).” (Law on
Land, Mandal-ovosoum Omnogobiaimag 30 years herding)

Other Mongolian herders acknowledged that a unityeesiucation did not necessarily
facilitate an alternative livelihood, as job oppmrities for university graduates in
Ulaanbaatar were also limited; a view supported &go (2012). Options for an
alternative livelihood that did not involve a unisity education, or that allowed herders

to stay in rural areas, were also perceived tonbieeld.

Two PUG herders along the Gobi Gurvan Saikhant8tiRrotected Area were engaged
in small-scale, irrigated agriculture (see Seciidhl). The two PUG herders did not
rely exclusively on income from this enterprisee$@ herders were not specifically
asked about the relative proportion of income thay derived from irrigated

agriculture compared to herding, but had large Berels of 700 and 1,000 each. Some
of these livestock were agisted out to herdersiditsf the PUG in response to labour
shortages. They stated that start-up costs fgaition had been paid for by a

development agency.
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Despite the wealthiest two herders interviewed d¢peimgaged in irrigated agriculture,
poorer herders in general were more likely to bgaged in irrigated agriculture to
produce food purely for their own consumption (Up&®12). Regardless, it may be
that factors such as relatively high infrastructtmsts, a short growing season, limited
water resources, a small local market (a swampe®ahim an area in Omnogoaimag
was noted by Upton 2010) and a poor transport nétteca larger market would limit
the opportunities available to most herders fongisirigated agriculture as their sole

income source.

Mining in the formal or informal sector was onetloé few options available to herders
who felt that herding was no longer a viable likelbd for them:

‘There are many young people working for mining &unsgla good thing (Law on

Land, Manlaisoum Omnogobaimag 25 years herding)

‘Nowadays the mining is developing well and it iy yofitable. People there gain
much more income(Law on Land, Tsogtseggioum Omnogobiaimag 25 years

herding)

Age and a lack of professional skills were viewgdsbme herders as being a significant
barrier to their employment by a mining company.ngolian herders that were aged

between about 45 and 55 stated:

‘Man 1: These mines are looking for young labour. So ifwilecome to them for work,
they will slaughter us like an animglLaughing)

Man 2:They need professiondléLaw on Land, Tsogtseggoum Omnogobaimag

25 years herding)

‘The people in old age like us cannot think aboukimg somewhere to receive a

salary.’ (Law on Land, Tsogtovosoum Omnogobiaimag 30 years herding)
Whilst the children of some herders were alreadgkimg for mining companies, some

herders stated that there were significant comgg@ad mining as an alternative form of

livelihood, including for young people:
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‘Now it is hard to keep herding. Mayfmur children]will do other things. But working
in a different sector is difficult. You cannot bemoyed that easily(Law on Land,
Manlai soum Omnogobiaimag 10 years herding)

“If herders will come tdthe mines}o get a job, they will not hire yo{international
mining companyEnergy Resources announced that they will hirellpeaple. But we
registered for employment in January and so fardheasn’t been any response. I'm

still waiting.” (Law on Land, Tsogtseggoum Omnogobiaimag 25 years herding)

Whilst some herders supplemented their pastorahmecwith the proceeds from illegal
artisanal mining of gold (see Section 6.6), thisvety had completely replaced an
income from herder for others. For some, this was af the few alternative livelihoods

available to them after an exogenous shock:

‘Many herders who lost all their animals in the ldgtidare now doing artisanal

mining here in Ulzii{fsoum].” (PUG, Ulziitsoum Omnogobiaimag 15 years herding)

For the reasons described above, many herdersd saewhilst they may have wished
their children to engage in an alternative livetidaf they could, from a pragmatic
perspective they acknowledged that their childremla probably continue herding

because:

‘I don’t know about my grandchildrdheing herders]but herding is better than being
unemployed(Law on Land, Tsogseggioum Omnogobiaimag 25 years herding)

‘I don’t know whether my baby will be able to hé8dt for my grown-up children, it is

a way to be fed(Law on Land, Tsogseggoum Omnogobiaimag 30 years herding)

Other reasons unrelated to a lack of alternatixadihoods that herders gave as reasons

why their children should continue herding included

“1 want my kids to get educated. If they are ndadliigient, they can come back to

herding” (PUG, Ulziit soum Omnogobiaimag 25 years herding)
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“Well nowadays children do not want to herd. Thdideicide what they want to do. As
| can see from other familieshildren that go to university, they come backhgirt
soumsand do nothing. They cannot even herd. Such @nldke to do nothing and be

unemployed (Law on Land, Manlasoum Omnogobiaimag 10 years herding)

Inner Mongolian herders were more optimistic alibatfuture than Mongolian herders.
They were also likely to be less unsure of theritaf herding, perhaps because they
expected the grazing ban to be temporary and be¢hagrazing ban meant their
livelihood was not significantly affected by the0®32010dzud It is therefore unclear
whether this lack of exposure, or the better gbditinner Mongolian herders to buffer
the risk of feed gaps posed by climatic variabi{gge Chapter 7), may have accounted

for their more positive views on the future.

Inner Mongolian herders were also asked whethgrwoaild return to herding from
their resettlement villages if/when the grazing s lifted. The majority stated that
they would return, largely because their income sigsificantly lower in the

resettlement villages than that which they belietesy could gain from herding:

‘If the ban finishes, we will return because we\aealthier when we are herdirg

(Household Responsibility System, Dwa Aswany Inner Mongolia, 15 years herding)

Like some Mongolian herders, some Inner Mongoliardars were also pragmatic
about the need for them to herd due to a lacktefredtive employment opportunities:

‘We plan to return to the grazing area when the igdiited. If our son goes to
university, we don’t want him to be a herder. Ifdoesn’t pass his exams, he will hérd
(Law on Land, Dwa Amaumy Inner Mongolia, 15 years herding)

Inner Mongolian herders also felt that their laélskills in alternative occupations
prohibited them from occupations other than herdawgn if they had wanted to finish

with herding:

‘No-one here has a job because we don’t have skilaything else except herdihg

(Household Responsibility System, Dwa Aswany Inner Mongolia, 15 years herding)
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9.5 Summary and Discussion

Law on Land herders were poorer than those in atistitutional settings if total herd
size and herd composition were used as indicattowever it is likely that large herd
sizes reduce vulnerability to external shocks dresses rather than remove it
altogether (large herds were still impacted by20@9/2010dzud- see Chapter 7). Law
on Land herders generally also had a much smadier $ize than the minimum viable
herd size figure that they cited, whilst the acarad cited minimum viable herd sizes of
PUGs were reasonably similar. The smaller hercsdmelLaw on Land herders
accounts for this difference, rather than a difiesein minimum viable herd sizes.
However results suggest that PUG herders feltttigat livelihoods were more secure

than Law on Land herders.

There have been some qualitative and quantitatieaamic assessments of nation-
wide, minimum viable herd sizes in Mongolia. Metbtmdjies for calculating such
figures are often scant, but figures that did ebt upon herder accounts include 100
(Ykhanbai 2004), 150 (Readirg al.2006 in Banks 2003), 200 (Agriteam-Canada
1997 in Mearns 2004) and 200-300 (Mongolian Miwistir Finance and Economy and
UNDP Mongolia 2004). The cited minimum viable hsrges for the herders
interviewed in this research were, on average,dritian all figures cited in the

literature.

The important winter/spring forage resource appetrde similarly accessible to both
Law on Land and PUG herders if the formalised tegfi®n of winter/spring camps is
used as an indicator. This was similar to the figdiof Upton (2012) from a desert
steppe area in Omnogadimag However it should be noted that Mearns (2004hébu
that asset and labour rich Mongolian herders wereerable to access this key resource
than poorer herders due to their greater abilityptit families. Murphy (2011) also
found that wealthier and better connected herders wore able to access available

pastures duringzudperiods than poorer herders.

Mongolian herders were far less diversified into-tiwestock/pastoral activities than
African herders. In sub-Saharan Africa, 30 to 5%t come comes from non-pastoral
enterprises, with this figure increasing to 80 @®of income in southern Africa (Ellis
1999). Alternative income sources appeared torbidd to mining, which favoured the

young, or professional occupations that requiregration to urban areas for tertiary
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education and employment opportunities. This reteand Mearnst al. (1992), also
found labour shortages were a constraint to botti fiee and perceived levels of
wealth.

Upton (2012) reported that in desert steppe arelBngolia, bureaucratic institutions
designed to regulate pasture use were criticisdiebyers. This thesis focussed on the
ability of herders to secure or access key winpeirlg camps or pastures under the Law
on Land. Herders were generally positive aboustwirity that formal registration of
their winter/spring camps gave them under the Lavicand. This was because it
formalised a socially embedded institutions (Cha@jehat had evolved in response to
forage variability (Chapter 4). The other bureaticrastitutions under the Law on

Land which herders were critical of were those thdtnot recognise forage variability
(Upton 2012).

PUG herders were generally ambiguous about thayabflcollective action to improve
their livelihoods, although some provided examplienancial benefits associated with
PUG institutions. The involvement of donor resosrdaring the development phase of
PUGs may have improved the ability of some hertterasanage climatic variability
(see also Chapter 7). However donor involvement atsxy confound assessments of
the institutional efficacy of PUGs, and explain wigrders in desert steppe areas
sometimes seek to engage with development agaiocoesate PUGs despite the
ambiguous opinions many herders interviewed far tesearch of them. The ‘elite-
capture’ of resources by herders with already lhegkls of social capital (Ostrom 2005;

Murphy 2011) may have occurred in one of the stdijxeePUGs described earlier.

Most Mongolian herders had a negative opinion gfdtlgetical, formalised grazing use
rights in summer or autumn pastures. The assdgdviongolian Gobi Desert herders
that further exclusivity over pastures would cawgs’ appears to be consistent across
the country, paralleling the views of Khergimagherders (Murphy 2011).Herders did
not believe that spatially fixed institutional segfs could not account for spatially
variable precipitation patterns. In Inner Mongolrgerviewed herders were generally
positive about the benefits that exclusive grazisg rights under the Household
Responsibility System gave them, primarily becatisaabled government

compensation when grazing bans were introduced.
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Most Mongolian herders, regardless of institutiosetting, were negative or unsure
about the future of pastoral livelihoods for thehildren. Some were additionally
negative about their own future livelihoods as kesdThe perceptions that climatic
variability had increased through time (see Chad}evas one of the main reasons
cited. Inner Mongolian herders were more positparhaps because they had greater
access to tools for managing the risk of feed gdpkst they were herders (see Chapter
7), or because they assessed their current situatider the grazing bans to be poorer

than their pre-grazing ban situation.

Although the number of interviews with local offis was small, officials in all
institutional settings were more positive aboutdbdity of bureaucratic settings to
provide benefits to herders and rangeland conditian herders were themselves. The
increased levels of conflict over winter/spring gemvas a significant negative effect of
the Law on Land cited by the Bayandaaumofficial, but many herders felt that this
conflict over pasture was able to be negotiated (Heapter 6).

In Inner Mongolia, herders were more positive aluusive rights, stating that it
provided them with security. The greater abilityrmfier Mongolian herders to access
risk management tools such as commercial foddecéheircumventing the need for
mobility, may have reduced feed gaps and contribtdehis more positive perspective.
However this conflicts with the work of Li and Hsiiger (2011) and Dalintai al
(2012), who found that increased exclusivity over forage resource had weakened
socially embedded institutions suchadsr, in turn weakening social-ecological

resilience.

Inner Mongolian herders also noted that the grakanghad a significant, negative
affect on their livelihoods. Dalinta&it al (2012) also found that the significant majority
of herders in other parts of Mongolia believed taizing bans did not improve
grassland condition. Regardless, the compensadtairherders with exclusive rights
received with the grazing ban may have contribtiettieir more positive perspective
on the exclusive rights. The expectation that tine®lihoods could only improve with
the removal of the grazing ban may also have dmuted to an outlook on the future of

herding that is more positive than that of the Malran herders.
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In general, bureaucratic institutions that formadishe pre-existing socially embedded
institutions that recognised the variability of fleeage resource were viewed
favourably by Mongolian herders (or were seen toelegively benign). Bureaucratic
institutions that may not have formalised pre-exgssocially embedded institutions,
but allowed Mongolian herders to access other,focage resources, were also viewed
favourably if these resources were considered ®idreficant enough to increase the
net ability of herders to manage the shocks amds#s described in Chapters 4 and 7.
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10. Discussion

10.1 Introduction
Policies that seek to govern access to the foregmurce upon which livestock subsist

are a topic of intense debate in Inner Asia. In i@, about 35% of the country’s
population is employed in the agricultural secpoimarily as herders (National
Statistical Office of Mongolia 2010). The majority Mongolia’s territory is utilized as
rangeland. The way in which the debate aroundtutginal settings is resolved is
therefore likely to have a significant impact oe tives of a large proportion of the

Mongolian population, as well as the conditionteflandscape.

This thesis asked:
) What is the state of rangeland condition in the i@@sert, given
different institutional settings?
i) What biophysical or socioeconomic factors may h&rdouting to the
state of rangeland condition described in the festarch question? and
i) How might institutional settings interact with theader biophysical
and socioeconomic context to affect rangeland ¢mmdand herder
livelihoods, at present and in future?
This thesis found that the state and drivers ofj@éand condition in the Mongolian
Gobi Desert had been misunderstood. Bureaucraiitutions had been designed in
ways that ignored both the dynamics of the pastystem, and the forage resource
upon which these institutions were based. Policymmoegramme makers had
overemphasised the role that bureaucratic ingiitstalone can play in promoting
rangeland condition and herder livelihoods. This wapart because institutions did not
account for complex interactions in a socio-ecalafjgsystem that provides cross-

sectoral constraints and opportunities to herdegkiag to manage forage feed gaps.

The three research questions are now addresseorendatail, directly and sequentially,
in Sections 10.2 to 10.4. The implications of tiesearch for policy are then discussed.
Finally, possible areas that build upon the redearthis study are outlined.
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10.2 Misunderstanding rangeland degradation in time and
space

10.2.1 The Mongolian Gobi Desert: not degraded
This research found that degradation levels iMalhgolian Gobi Desert study sites

were relatively low (Chapter 8). Many indicatorsrafhgeland condition were not
significantly different between Law on Land and Pw&titutional settings. The
indicators that were different suggested that thppe-like PUG may have been in
slightly better condition than the gobi-like PUGLaw on Land areas. However there
were few institutions unique to the steppe-like P& provided an ecological
mechanism by which rangeland condition in this Ptd@ld have improved (Chapters
5,6 and 7).

The majority of assumptions about mechanisms foliag rangeland condition in the
Mongolian Gobi Desert were either not supportedhgysocial or biophysical data in
this research, require re-examination in termsafes or are more complex than is
often acknowledged. Chapter 8 showed that there vedatively high proportions of
palatable species in Mongolian desert steppe awasy 2010, and these were often
found to be reproducing. This suggests thatdmedgrazing pressures had not
compromised the ability of palatable plant spetiesproduce when soil moisture was
adequate (as was the case after the 2009/@201¢. There were low numbers of
accelerated erosion features at the site scaldjighdevels of rock armouring that
minimises soil loss. Herders did not link currerdazing pressures with changes in
rangeland condition. These indicators conflict vifta assumptions of severe,
widespread and permanent degradation attributdtetourrent overutilization by
livestock in the Mongolian Gobi Desert. The indaratalso concur with Wescle¢ al
(2010) who found that whilst grazing had effectsoth soil nutrients and vegetation
floristics in southern/central Omnogatimagbetween 2003 and 2005, they did not

support the idea that typical grazing leads to sedegradation.

Understanding land degradation in arid rangelaadsbe difficult (see Chapter 2). It
can be tempting to transplant known causes of ah&mogn other landscapes or cultural
settings, particularly in the context of a compsexial-ecological system or in the
absence of a scientific consensus. Claims of argei rangeland condition are not
new in Inner Asia. Nor is the debate around itsseauAs far back as the 1930s,
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Lattimore (1938) gave a succinct example of a ‘inlgfashionable theory” being

misapplied to Inner Asia:

“The spectacular development of a huge dust-boWlastern America and Canada has
made the phenomenon of ‘man-made deserts’ so poaliit is even being used in
attempts to override theories of desiccation inwoag that are old favourites of those
who believe in ‘climatic pulsatioh

The biophysical mechanisms upon which degradatsaraptions are based have
spatial and temporal dimensions that have beenrtredegnised. Assumptions like
‘too0 many animals’ have been misapplied to the Gadsert from central areas of
Mongolia where the case for overutilization by §t@ck may be stronger. Piosphere
studies that assess vegetation communities atngadystances from permanent
waterpoints suggest that high grazing pressuresatehdo, cause significant vegetation
change in at least some Mongolian desert steppisdapes (Sasa&t al 2009b).
However the timing and intensity of grazing pressuequired for such a change, and
whether this change is permanent or not, is naircRotential explanations for how the
lack of acknowledgement of scaling issues hasddte misapplication of degradation
rhetoric to the Mongolian Gobi Desert are as fodow

10.2.2 Issues of scale in the biophysical system
Variations in the understanding of ‘degradation’ynaéleast partially account for the

mismatch between widespread degradation assumptiahe Mongolian Gobi Desert
(as described in Chapter 2) and what was obsemedgithe 2010 survey. The term
‘degradation’ has both spatial and temporal din@msi Given the change in temporal
and spatial mobility patterns of Mongolian herdgrge the transition to the market
economy (Chapter 2), and the variability of preteippon and vegetation patterns
(Chapter 4 and Von Wehrden al (2012)), it becomes important that the scale of

rangeland condition assessments and assumptiongelréefined (Prince 2002).

A clear distinction between the ‘normal’ effectsl@iv and variable levels of
precipitation, temporary and reversible grazingef and permanent ‘degradation’ in
desert steppe areas has been lacking. Biomassambsitional changes in the
vegetation of the Gobi Desert’s desert steppebighdy dependent upon short-term

rainfall events (Lavrenko and Karamysheva 1993; Wehrden and Wesche 2007;
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Wescheet al 2010; Chengt al. 2011). Ronnenbergt al (2008) found thastipa
glareosaP. Smirm. seedlings in Bulgaoum Omnogobiaimag needed at least 20 mm
of rainfall to germinate, an event that did notwdn several years of a germination
experiment. Lavrenko and Karamysheva (1993) redattd 0 year cycles of sexual
maturity inStipa gobicaRoshev, and that survival of seedlings and juesns rarely
possible, except when there are two or more fa\merngears for pasture growth.
Rangeland condition indicators that are less sugxdepo short-term precipitation

patterns may provide more useful information tdgyoand programme makers.

Small-scale, plot-based assessments based upoatiegéndicators have also been

over-relied upon in Mongolia’s desert steppe ardasessments and indicators more
appropriate to the spatial and temporal scaleaufhstistic events like sandstorms and
dzudswould provide more useful information upon whiohbiase policy and

programmes in the Gobi Desert.

10.2.3 Issues of scale in the socio-economic system
The socio-political reform processes in Mongolidhe early 1990s are often used as a

temporal reference point for assessing livestoehds (see, for example, Hetsal
2010). However the increased temporal variabilftivestock numbers since 1990
(Figure 8-1) makes it difficult to interpret thdedt of livestock numbers on rangeland
condition as forage availability also fluctuatesotigh time (Chapter 45oumlevel
livestock statistics also ignore the high porositgoumboundaries, changing patterns
of use in seasonal pastures and the growing inflief mining on mobility patterns

since the early 1990s.

Comparing total livestock numbers between socidtipal periods may not be
appropriate for other reasons (Ho 2001). In Moragdivestock numbers since the
1990s may have had a greater impact on the vegrefagr SFU than during socialist
times when collectivesngégdel$ buffered much of the climatic risk inherent ire tGobi
Desert by importing fodder (Fernandez-Gimenez 19@@tion 7.2). Official livestock
numbers may have been inflated during the sociesto indicate nation-building, or
deflated in more recent years as herders undetszgboumbers to avoid the livestock
‘foot’ tax. Changes in livestock live weights (Bata and Batnasan 2009) and other
production factors may also have changed vegetabosumption per SFU, and

therefore the relative impact of each SFU on raamggbcondition.
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The spatial and temporal ‘patchwork mosaic’ thahbdmophysical and socio-economic
factors create makes it challenging to extrapaatess space and time, or differentiate
between manageable and non-manageable changeg@tarad condition. Not
recognising these issues directly impacts on tfieaely of policy design. The following
provides an example of difficulties that can amdeen such biophysical and socio-
political complexities are not considered. Ther@enmismatches between the aims of
development agencies to use PUGs to improve ramgielandition (Chapter 5),
herders’ perspectives on the institutions or aiffBWGs (Chapter 5), herders’
perspectives on the levels and causes of decimnesage availability (Chapter 8) and
the state, and potential drivers of, rangeland itmmd(Chapter 8). In contrast to the
expectations of the Green Gold programme thatifaigt the creation of the gobi-like
PUGs, herders did not concur that overgrazing dumtegulated pasture access could
be resolved by reducing herd sizes (Chapter 8)element agencies had also
assumed that there was reduced mobility and inedeast of season grazing since the
transition to the market economy, that this hadridoumed to a decline in rangeland
condition, and that institutions were needed taesklit (see Chapter 5). However
Upton (2010) had found that mobility patterns inaa@a covered by a steppe-like PUG
had not significantly changed since the days ottiikectives. In this example,
competing perspectives, mostly associated withrsg@sues and inappropriate
extrapolations across both the biophysical andosecinomic system, resulted in the

PUG achieving few of its anticipated outcomes.

10.3 Institutions and rangeland condition
There are three main explanations as to why lagdadation levels were low, and PUG

and Law on Land institutional settings showed wealconsistent differences in
rangeland condition. These explanations are noeudged in order of least to most

likely.

10.3.1 Poor baseline rangeland condition in PUGs
Firstly, PUG rangelands may have been in poorediton than Law on Land areas

prior to the establishment of the PUGs. This iskehy as PUG documentation did not

indicate that PUG areas were chosen because theypasdicularly degraded. If
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degraded areas were to be targeted, areas asounthimagcentres and main access

roads would have been more logical places to hacatéd them (see Chapter 2).

10.3.2 The dominance of socially embedded instituti  ons
Clearly defined boundaries of both the forage resmand group with rights to it,

locally adapted rules governing resource usagecalbective-choice arrangements in
decision making have been emphasised for the maregeof common property
resources (Ostrom 1990; Cleaver 2000; Cammiell 2001). However there are many
reasons why clearly defining boundaries in aridisapes is problematic (see
Fernandez-Gimenez 2002). Excluding others from compool resources is difficult.

In arid rangelands, overutilization of the forageaurce does not occur when the spatial
scale of the resource is greater than the scaleddocial group seeking to control it
(Campbellet al. 2001; Ostrom 2005). As predicted by Dyson-Hudsoth Smith (1978)
and confirmed in Chapters 5 and 6, these periodsmplus forage weaken ‘or else’
sanctions (Crawford and Ostrom 1995). Strengtheaedtions during surplus times

may also have little impact on the condition of +emuilibrium rangelands.

In the Mongolian Gobi Desert, the spatially vareafirage resource produced an
unclear resource boundary (Chapter 4). A secorsbretr the lack of difference in
rangeland condition between PUG and Law on Landsatherefore, is that more
spatially and temporally flexible socially embeddestitutions prevailed over newly
introduced bureaucratic institutional settings.i8bcembedded institutions were
common to both Law on Land and PUG institutiondtiisgs. This research found that
Law on Land and PUG herders were more likely tp@es(and police) institutions that
recognised forage availability/variability, or weret directly connected with forage
variability at all. Consequently, PUG members did stay within PUG areas through
all fluctuations in climate (Chapter 5, ChaptelJpton 2012). Law on Land herders
were found within PUG areas. PUG members were thediithey did not police PUG
boundaries. Herders considered that PUG exclusiaty neither a useful nor a
culturally viable option (that is, exclusivity, énforced, would have encouraged the
rule-breaking of socially embedded institutionsee €hapter 6). For these reasons,

grazing effects were probably similar across burestic institutional settings.

Strengthening socially embedded sanctions whemgéoisalimited in time or space can

be difficult to police if the likelihood of beingaaght is relatively low (see Chapter 6).
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However externally imposed measures for rule-breglsuch as the extensive list of
fines outlined in the proposed MSRM Law on Pasanél(see Chapter 5), are likely to
be equally or more difficult to uniformly enforcévgn the current lack of capacity of
soumgovernments (Mearns 2004; Murphy 2011). The |ddkals for managing feed
gaps other than mobility (see Chapter 7) also ntleainstrengthening sanctions during
bad years may have significant livelihood consegasrior some herders.

The history of institutions governing access toftirage resource in the Mongolian
Gobi Desert (see Section 2.5) shows that boundaaes never been defined at the
spatial scale of the current PUG or bag boundavi#®ut significant levels of State
support. The only time period in which the Statei@d such levels of support was
during thenegdelperiod; a relatively short period in Mongolia’s gppastoral history.
This level of support is no longer present (sedi&ed.6). Whilst the Mongolian
National Livestock Program is ambitious in its atfes to provide more local resources
for the pastoral sector, government support iskehlito be fully re-instated under a
neo-liberal political system (Murphy 2011). Howegénply increasing the spatial scale
of PUGs to better match forage variability is alsikely to resolve boundary issues
The spatial scale of feed gaps in bad years is oftgional (see Section 4.3) and
consequently there are no stable community grougiss@cioeconomic functions that

are consistent with a stable territorial unit (Meaf993).

Participatory processes were part of PUG desiga€n 5), and a clear distinction
cannot always be made between socially embedde®d@dinstitutions. However
support for herder-to-herder policing of sociallyleedded institutions that does not
create exclusivity around unpredictable forageuesss (like summer pastures) may
increase compliance and provide greater benefifeland condition in the long-term
(see Chapter 4). For example, the socially embeddtidutions of mobility and
generally respecting others’ winter/spring pastunay be relatively more important for
rangeland condition than any other Law on LandW@&Rnstitution. The lower levels of
boundary ‘fuzziness’ in the winter/spring resou8ection 4.3) may also increase the
ability of social stigma to be a punitive measure.

Chapter 8 did not find evidence that PUG institasitnad a negative impact on
rangeland condition for the reasons postulated @ddowever the funds of

development agencies have probably been used is thayyhave produced only weak
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rangeland condition benefits. There may have besressconomic benefits but see
Upton (2010; 2012) for examples of some of theaqmioblems associated with PUGs.
It may be unrealistic to expect that external tngthnal interventions can
simultaneously improve all three of the environnagérgocial and economic spheres.
However for the purposes of accountability, exteaggents proposing multiple benefits
must be transparent about the proposed mechanismkibh these benefits may be
achieved. This is particularly the case when negadffects may also be created by

their intervention.

This research identified few bureaucratic instdn$ that produced simultaneous
benefits across social, economic and environmegsiems in desert steppe areas. The
activities that PUG members described as beingjtied by the PUG are outlined in
Table 10-1. Estimates of whether each activity walitectly benefit social, economic

and environmental factors are included in thisgabl
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Table 10-1 Estimated direct benefit of PUG activits. Activities are those PUG members cited as oetng in either the past or at present. Estimated tenefits are for the
short to medium term only. Social and economic beffies are considered for PUG members only; environmatal benefits are for PUG areas only. Only direct bnefits are
presented. Indirect impacts of feedback loops betves social, economic and environmental impacts areohconsidered, nor are potential direct or indirectcosts. ? =

uncertain.
Potential benefit

Activity Social Economic Environmental

9-Erdene and Ireedui PUGs Irrigation for vegetable growing Yes Yes ?
Assist each other comb cashmere Yes Yes No
Assist each other with fixing winter camps Yes Yes No
Commaodity price bargaining power Yes Yes No

Ulziit soumPUGs Assist each other with moving to new camps Yes Yes Yes
Dig new wells Yes Yes ?
Assist each other with fixing winter camps Yes Yes No
Make agreements about not grazing each other'swpastures Yes Yes Yes
Prevent others from grazing in members’ winter yaest Yes Yes Yes
Money lending for new wells and building fences ? ? ?
Prepare fodder Yes Yes ?
Make protein Yes Yes ?
Discuss movements Yes No ?
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Only three of the activities/institutions shownTiable 10-1 have simultaneous benefits
across all three spheres. ‘Assisting each othdr miving to new camps’ was also

cited as an activity of an additional, anonymousediesteppe PUG by Upton (2012),

but she found that this institution was largelyfieetive during climatic shocks, like the
2009/201(dzud Fernandez-Gimenext al (2012) similarly found little evidence of a
steppe PUG providing assistance to herders dalzng The other two institutions with
simultaneous benefits (respecting/policing winfanifgy pastures) were also common to
Law on Land areas, although the establishmenteoPthG may have strengthened these
institutions. Whilst some herders interviewed fustresearch described financial
benefits associated with PUG membership, UptonZp6iund little evidence of
continued cooperation ovaukhurlul (a form of PUG) marketing in a steppe-like area.
She also found that that the processing of dairgimoglucts and value adding from raw
materials had largely ceased due to herders’ lhekaess to equipment and a general
reversion to household, rather than collectiveeadrategies. The claim that PUGs can
harness collective action to improve both livelide@nd rangeland condition
simultaneously, particularly after the withdrawédonor resources, may therefore have

been overstated.

There are mechanisms by which institutions prongotine aspect of the social,
economic or environmental spheres have the poteatreegatively impact another.

The introduction of institutions that require Galesert herders to destock to
predefined carrying capacities, or constrain mgbthrough changing institutional
settings, could have substantial, negative impactalready marginal livelihoods. Herd
size per household is often below what is consdibseherders to be the minimum
required to maintain a reasonable standard ofdi{@hapter 9). The overriding aim of
many herders may still be food security (Edstrorfa3t Sneath 2003; Chapter 7). The
additional income from the increased bargaining groattributed to PUG membership
(e.g. an increased cashmere sales price of 4 —4d&4-hapter 9) may be used to build
herds due to a lack of secure, alternative investrmpgtions, and for other socio-
economic reasons. ‘Livestock banks’ are known fagher Mongolian (Edstrom 1993)
and international rangelands e.g. (Wienpahl 198bngstone 1986). Increased income
from PUG membership may therefore not automatiaaiiuce reliance on livestock
numbers, encourage destocking or increase mollitye absence of other

interventions.
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Herders in PUG areas had larger herds than thdsawron Land areas. This research
did not establish any causality between the two dmbit assess the ability of herders to
‘bounce back’ aftedzud as a more substantial and multidisciplinary asialpf change
over time and space is needed to for these purpdsegever, if PUG herders were
wealthier because of the existence of the PUG ntlaig have implications for
overutilization of the forage resource during keyipds if PUG spatial boundaries were
enforced. Conversely, if PUG membership did notgoate to larger herd sizes but
instead herds were larger prior to PUG areas, the may not have been established in

an area where herders had the most need for it.

10.3.3 Exclusionary institutions have little affect on rangeland
condition in a low grazing pressure, non-equilibriu m landscape

A third reason for the lack of difference in rarayed condition between PUG and Law
on Land areas is that both bureaucratic and sp@atbedded institutions may have had
equally little effect on rangeland condition congxhto the exogenous shocks and
stresses affecting grazing pressures in the cuscamél-ecological system. There were
neither bureaucratic nor socially embedded institist for capping herd sizes amongst
the herders interviewed for this research (Chapterhis may be because most herders
considered their herd sizes to be only just viablenviable (Chapter 9), and so they
sought to increase herd sizes.

This does not suggest that there was no contrgrazing pressures amongst herders.
Herders largely adhered to the socially embeddstitiions of Table 6-3. None of
these socially embedded institution dictated herelss Regardless, a lack of deliberate
control over herd sizes does not necessarily edaateclining rangeland condition.
When there are low population densities or non{darial conditions, socially
embedded institutions that benefit the livelihoofi;hdividual households in the short-
term may not necessarily be detrimental to rangetmmdition in the long-term. This at
least partially accords with the belief of herdi¥at grazing pressures cannot affect
rangeland condition (see Section 8.5.1). Climatengs, such as the 2009/20d2ud

had a significant impact on herd sizes per housklh@rd composition and, ultimately,
total grazing pressures. Labour shortages may jiexeded a similar ‘check’.
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Law on Land and PUG institutions were unable tddyuhe risk of exogenous shocks
and stresses, as shown by livelihood indicatorgf@r 7, 9). Whilst PUG herders had
more livestock, institutional settings in Mongodia not appear to offer enough
protection to these herders such that they fetttti@r livelihoods were secure. Herders
in both Law on Land and PUG areas believed that kivelihoods were significantly
affected by key stresses such as dry summers xaggous shocks such @dauds
(Chapter 9). Institutional settings governing asdesthe forage resource may thus have

been inadequate for herders dealing with significimatic variability.

Whilst the inability of institutions to protect Bihoods may be socially unacceptable,
this same inability may account for the reasonadgeland condition found
throughout institutional settings (Chapter 8). Talative inability of grazing pressure to
influence long-term vegetation metrics of non-epuilm landscapes like the desert
steppe (Fernandez-Gimenez and Allen-Diaz, 1999;,cWWeand Retzer, 2005; Wesche
et al 2010; Marin, 2010; Von Wehrdext al 2012; Chapter 4) may explain the lack of
difference in rangeland condition between Law ond.and PUG areas. At key times,
these shocks and stresses may have maintainedgazissures at levels below those

needed to cause significant, widespread, permaaeatdegradation.

10.4 Reconciling forage variability with institutio n-making

10.4.1 Territoriality in arid rangelands
Figure 2-1 proposed that, all else being equaitdeility is a function of both forage

availability and variability. It is more efficierftequires less time or energy per unit
return) for herders to disperse to mutually exelegjrazing areas when forage has a
uniform distribution and is predictable, with téoriality becoming less viable below a
certain resource threshold (Dyson-Hudson and Sh9#8; Mearns 1993). Changes in
the economic defendability of the resource havdigapons for the relevance of

institutions governing access to that resource (We4993).

Chapter 4 used both biophysical data and herdeuats to better understand the
resource dynamics that may encourage herdersublfloeaucratic institutions, or to
develop or favour their own, socially embeddediingbns. Patterns of climatic and
forage variability were found to be more nuancethtls commonly recognized by the
mean precipitation coefficient of variation. The@eomic defendability of the forage
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resource, as indicated by resource density andgbabdity, changed both between

herder-defined good and bad years, and betweearseas

The case study in Chapter 4 suggests that the dkdféity of the forage resource in a
PUG in Bulgarsoumwas similar to that of the resource in Omnogalniagduring the
last good year. However in the last bad yearatheaghad an average of 20% more
total standing crop per hectare thansbam The greater likelihood that sites outside
thesoummay have had relatively higher total standing snoyay have significantly
shifted the relative value of the forage resouarel acted as a significant ‘push’ for
herders to leave their PUG asdum In periods of resource ‘super-abundance’, lilee th
last good year, herders had less need to migratectess forage. If their registersoum
had had insufficient forage due to the higher spatariability of the resource in a good
year, herders were ‘pushed’ to migrate. Herdetherareas to which they migrated may
have gained little from defending a superabundesdurce in their area as their ability
to utilize and store the resource was limited (dainzould not exceed supply in the
short-term). Thus it can be argued that herder litpis highly rational for minimising

both the economic and environmental risks assatiaith climatic variability.

10.4.2 Matches and mismatches between predicted ter ritoriality and
bureaucratic institutions

Some of the institutions described in Chapter Break for the nature of forage
variability in the Gobi Desert, but others did nbihe Law on Land recognised the
higher economic defendability of the forage reseutaring winter/spring by allowing
herders to register camps in these pastures. Howle@ssumption that this
registration was appropriate feinot ailsor bagsignored the very low forage

availability during winter. The interpretation ataptation or potential rule-breaking of
the Law on Land by local officials that allowed tiers to register these camps as
individual households enabled this to be circumedrid some extent. So, too, did the
socially-embedded institution that gave surrogiflets to individual households over
pastures within a few kilometres of registered wiifgpring camps. Although there were
still accounts of trespassing, herders were gegesapportive of the way in which this
institution of the Law on Land had been interpredad implemented, including the lack

of exclusive rights to summer/autumn pastures.
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The collective use of summer/autumn pastures wiRtiGs, and at the level obag
under the Law on Land, was also supported by hemiko recognized the low
economic defendability of the resource during pgesod. However, the large
proportion of herders that ignored intended bouiegddry moving outside dfagPUG
boundaries in bad years (see Chapter 6) suggestththspatial scale of theagmay
not sufficiently account for the spatial varialyilaf the forage period during
summer/autumn. In other words, herders neededctiobeuse of summer/autumn
pastures both within, and outside, tegy. As Mearns (1993) notedn'the desert
steppe zone, it is difficult to identify a staldehesive community group at a level

corresponding to the spatial boundaries of a vigtdstoral resource unit

Mobility, irrespective of legality, is also ratidna a context where there are few
alternative tools for managing feed gaps. Durirgl#st bad year, short-term tools for
managing the feed gaps produced by climatic vditgliere unavailable to herders in
the Mongolian Gobi Desert (Chapter 7). Minimal lsvef supplementary fodder were
collected and stored during good years when foveageavailable locally (and when
herders were less likely to ‘rule-break’ anyway)blad years, when supplementary
fodder was most needed, it was not considered td befficient density to be worth
collecting and storing. Commercial fodder was samty difficult to access/afford when
it was most needed, and herders considered it podiebitively expensive for feeding
to their entire herd. Herders felt that the rektiMow prices for livestock in autumn
meant that any revenue from livestock sales diccaptpensate for the consequent
decline in their herd size and herd building catyador food security), and the lost
opportunity to profit from cashmere in spring (&@sh income). Livestock insurance
was not available to Mongolian Gobi Desert herdeithe time of interview, and direct
support from government and other external ageatslimited. Where the boundaries
predicted by territoriality models and those pridmmt by bureaucratic institutions do
not match, a lack of alternatives for managing fgaps other than mobility risks

creating overutilization of the forage resource.

10.4.3 An overemphasis on institutions
Governments and, often, development agencies andated to improve both

livelihoods and the natural resources upon whielseéHivelihoods are based.
Proponents of more exclusive institutional settimgslongolia sometimes suggest that

changing institutional settings can simultaneoursigrove livelihoods and rangeland
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condition e.g. Millennium Challenge Account Mongo{(R008). However, this may be
difficult to achieve in practice as singular intemtions can have unpredictable effects
on the social-ecological system.

In the absence of alternative tools for managirgisk of feed gaps, the introduction of
more exclusive institutional settings is risky bmth herder livelihoods and rangeland
condition. The ability of local government officsaio police these institutional settings
in the Mongolian is currently limited but may inege in time. Bureaucratic institutions
may become progressively more adhered to be hei@ersequently, the modification
of bureaucratic institutional settings in the aleseaf a suite of other changes risks
creating the very environmental and livelihood peots that external agents seek to

resolve.

Other interventions that do not recognise inteti@iships between institutional
settings, rangeland condition and herder livelirmsidhilarly risk creating or
exacerbating environmental or livelihood probleds.an example, climatic events and
labour shortages are currently important ‘checkslivestock numbers (and herder
livelihoods) (Chapter 4, Chapter 7, Chapter 9).iié&4 proposed that a risky period
for overgrazing may be when i) livestock numbengehauilt for some years due to
consecutive good years, followed by ii) a mild veinivhen livestock mortalities are
low, and then iii) a spring period when temperaguaed soil moisture are high enough
to trigger vegetation growth whilst grazing pregsuare still high. Cold winters may act
as a check to this process. Interventions thaetetse impact of these checks (such as
better winter housing for livestock) may facilit@esignificant increase in grazing

pressures during spring, with adverse impact fogetand condition.

The negative impacts of incomplete interventiongehaeen documented in the
Mongolian pastoral sector. Climate metrics and @eatcounts (Chapter 4) suggest that
the provision of warm shelters during timesdatidsshould significantly decrease
livestock mortality rates. It seems logical to attuce warmer housing for livelihood
reasons, but this may create perverse results.nd€4993) described winter shelters as
being a relatively new phenomenon in the Mongottanioi Desert, a product of
collectivism from the 1930s onwards. He suggediatithese shelters reduced winter
mortality rates significantly, but also reduced mhgb This contributed to significant

levels of overgrazing and degradation in winterfgppastures. Whilst the shelters
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improved herder livelihoods in the short-term, @tisence of simultaneous
interventions that remediated increases in gragiegsures may have compromised an
important livelihood resource in the longer-terroli€& interventions much therefore be

holistic rather than piece-meal.

Bureaucratic institutions regulating access toftinege resource are often ineffective in
the Mongolian Gobi Desert (Section 5.2.1, ChapjeirBis may also be the case in
other parts of the country. The reasonable randetandition found in this research
(Chapter 8) suggests that externally derived,tutstnal intervention(s) applied under
the auspices of addressing land degradation inrarecessary. However Mongolian
Gobi Desert herders obviously feel that their padtiovelihoods are extremely
vulnerable (Section 9.4), and State and developawgericies feel that it is their
responsibility to assist.

Agrawal (2001) noted that studies of common posbueces tend to neglect how
aspects of the resource system interact with ttexmed social, physical and
institutional environmental to affect institutiormlstainability. | argue that, in
Mongolia, this neglect has been translated intoeremphasis on institutional
‘solutions’ to problems of natural resource manageiml also concur with Turner’s
(2011) more general criticism that institutions é&een over-emphasised as
management aims in themselves, rather than asfonarty options for reaching
management aims. | suggest that policy makers anel@poment agencies may provide
more benefit to the pastoral system by designirigips/programmes that focus on
improving livelihoods in ways that minimise rangadacondition externalities, rather
than seeking to improve rangeland condition pefrke.following section opens up the
discussion about improving rangeland condition laredihoods of Mongolia’s Gobi
Desert to be more inclusive of the multitude oftdas constraining or facilitating

natural resource management.

10.5 Policy options
This research found little evidence of widespremdzing mediated degradation in the

Mongolian Gobi Desert, irrespective of bureaucratstitutional settings. The Law on
Land may not be as bad for rangeland conditiorupp@sed, and pasture user groups
may not be the panacea that was hoped for. Soealhedded institutions may have

more of an impact on rangeland condition than hugesic institutions. Alternatively,
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the frequency and severity of exogenous climatatceonomic shocks in the absence
of tools for managing the risks of these shocks magn that few institutions are
currently effective. These conclusions have impurtaplications for the design of

policy at the national level.

In African rangelands, Abel and Blaikie (1989) rnibtkat three options (high off-take,
mobility, and ‘do nothing’) were theoretically alable to policy makers seeking to
improve both herder livelihoods and rangeland cionlin pastoral areas with high
levels of forage resource variability. These omiogcognise the need for policy to be
flexible through space and time in response tol flmrage dynamics. Consequently,
they are applicable at the national level. Elemehtsach can also be combined. Each
also has significant financial, ethical or politicasts, with none creating a ‘win-win’
situation. However these options provide a framétiorough which potential
economic, environmental and social benefits antsassociated with interventional

changes in pastoral regions of Mongolia can becegdl

10.5.1 Higher returns per head
Interventions that increase economic returns pad loé livestock could be one way of

meeting many economic, environmental and sociasaBuch interventions may
include support for value added processing or nioheketing. This option appears to
be the approach of the Mongolian National LivestBekgram, although the program
also advocates institutional changes. With thetaventions, the assisted reduction of
livestock numbers during, or immediately priorperiods of feed gaps could convert
more volatile livestock capital into less volatilash. This option could be applied to
drought/pre-drought periods anddoudpre-dzudperiods when herders are more
certain of a declining forage resource (Chapteant) already have a tradition of culling
or sales (Chapter 7). The provision of warmer ghelfor livestock may be appropriate

within this option.

Abel and Blaikie (1989) noted that this option veapensive as it required marketing
facilities, abattoirs and price incentives. Ther @anumber of other issues that make
this option problematic in the Mongolian Gobi Desand possibly the rest of the
country. Herd sizes are currently below what hesdensider to be the minimum viable
herd size, and most herders do not have surplussuabsistent livestock to sell

(Chapters 7 and 9). Herders could theoreticallyyselng livestock (e.g. 2 — 3 years
314



Chapter 10: Discussion

old) during this period but given the cultural ilance to cull young livestock, the
domestic market may be limited. Herders gain midtienefits from holding livestock
rather than cash (dairy, wool, cashmere, herd warduing for heating, respect, a
cultural tradition of giving livestock to newly wagthildren, sometimes a higher rate of
return than cash during periods of high inflatioc) eConsequently, the required price
needed to induce them to sell may need to be ceradt) higher than the prices
described in Section 7.3. Relatively low livestgelces in the period prior to when off-
take (Section 7.3), high fuel prices, a small ddmesarket, quarantine issues,
difficulty in storing excess meat due to frequemivpr outages, and limited road
infrastructure present significant challenges ts dption in the short to medium term.
The Mongolian Livestock National Program (2010atempting to address some of
these issues. However, given that the resourcimgoéntralised administrations is
currently very low in Mongolia (Mearns 2004; Seqtit.6), a significant up-scaling of

funding would also be required to support the loffitake option at the local level.

The high off-take option bears some comparisoheacbllective era, when both levels
of inputs and off-take were higher than they arthexmarket economy (see Sections
2.5 and 7.6.1). Problems associated with a lackfadstructure and government funds
for subsidies are therefore not theoretically insamntable. Whilst some herders were
positive about the additional inputs that the atilee era provided them with, it is
questionable whether such a system is viable ikeh economy without a significant
investment by government. During the collective araignificant proportion of
Mongolia’s GDP came from Soviet subsidies; Mea@®@) puts this figure at about
33% of GDP, whereas Luvsanjamts (2005) suggesahiout 20%. Luvsanjamts
(2005) argues that this amount has nearly been ledehpreplaced by foreign aid since
the early 1990s. It is unclear whether the frageelevelopment interests of donors
would be capable of supporting the large upfromt substantial ongoing costs of the
high off-take option without a greater level ofadition and control by the government
over the use of these funds. Mining taxes/royaltiey make this option more viable in
future. The context under which high off-take igable option may require more

investigation.

10.5.2 Higher mobility
The second option is supporting higher mobilityisTparallels the ‘high off-take’

option by pre-emptively reducing grazing pressymsr to feed gaps being realised.
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The mobility option’s spatial partitioning of foraglemand may be particularly
appropriate in areas like the Mongolian Gobi Debetause transaction costs may be
lower than for the high off-take option. As the niibyp option also shares similarities
with the socially embedded institutional settinigattpresently dominate the Mongolian
Gobi Desert (Chapter 6). It may be more sociallatadle than the high off-take option.
Herders interviewed in this research commonly dtétat mobility was a necessary
way of adapting to a spatially and temporally melbdrage resource (Chapter 4), with
their mobility patterns generally reflecting thiew (Chapter 6). Bureaucratic

institutional settings (Chapter 5) also acknowletities to some extent.

Some of the institutional arrangements for mob#gitg currently constrained. Some
herders suggested that insmumandaimagarrangements did not always assist with
negotiating pastures at the more local scale. Mu(@@i11) found that this arrangement
also manifests in highly inequitable ways. The pté for PUGs to overcome labour
constraints was not always realised if wealthiesreriabour rich, herders retreated to
relying upon kin networks for labour in periodslafv resource density, and
subsequently did not support labour constrainedrgycherders (Upton 2012).
Moreover, PUG institutions could not assist withintioty when PUG herders needed to
move between two areas outside their PUG. The ledtaient of PUGs that were not at
a spatial scale appropriate for spatial forageamlity (see Chapter 4) could not assist
members to negotiate access to forage outsidel@edPea when such areas needed to

be accessed (see Chapter 5).

Supporting complex reciprocal arrangements betweéamiliar herders controlling
grazing territories requires the timely assistanfcgovernments. Institutional
prescriptiveness is unlikely to be useful. Instedearer rules that assist local
governments to make more transparent decisiong afmuhas access to what area of
forage, and when, are warranted. Policies thaaset disincentive for mobility, like the
soum'red tape’ that means herders outside teeurmgpay more for medical treatment
(Chapter 9), could be reviewed. Addressing sontbede constraints under the second
Abel and Blaikie (1989) option may be more a pcéilly palatable form of support that

external agents could offer herders.
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10.5.3 ‘Do nothing’
Policy makers and development agencies could &lsose the third option, to ‘do

nothing’. The term used by Abel and Blaikie (1989§lescribe this option is
unfortunate in that policy makers and developmeehaies can ‘do plenty’ in
minimising the externalities of this option. Howevbel and Blaikie (1989) rightly use
this term to illustrate a non-interventionist apgarb to fluctuations in livestock
numbers. As many bureaucratic institutions areetuty not monitored and sanctioned
by authorities (in the case of the Law on Landythver herders (in the case of PUGS),
bureaucratic institutions in Mongolian pastoralioag effectively ‘do nothing’ at
present. Althouglsoumgovernments attempt to support herders (Chaptené&iy

ability to do so is severely limited by financiakource constraints. In effect, the
support of herders by both local government ancldgvnent agencies is relatively
minor and largely limited to emergency relief sttaas (Mearns 2005; Fernandez-
Gimenezet al.2012; Upton 2012; Chapter 7). For these reasoasddinothing’

option is likely to continue to result in high lds@f livestock mortality duringlzud
periods, equating to a significant loss of naticarad private capital, potentially

significant declines in human welfare and increasearal-urban migration.

Despite these issues, Abel and Blaikie (1989) ctemed this opportunistic approach to
pastoralism to be a rational strategy in a landsee@gh highly variable climatic
conditions. This is because it is the least rigky most cost effective option for
maintaining the forage resource in the long-terar.dxample, in the Gobi Desert,
adaptations to grazing, droughts and sub zero teanpes allow plant species to
tolerate or escape high grazing pressures fortaingyeriod of time. However plants
may also require conditions that are warm, havh bal moisture and low grazing
pressures (a postzudspring/summer) to recover before herds build a¢@hapter 4).
The current ‘do nothing’ situation that has allowegh levels of livestock mortality
duringdzudperiods may also have resulted in the relativelgat rangeland condition
found in Chapter 8.

The ‘do nothing’ option does not sacrifice herdeelihoods for good rangeland
condition as the two are intrinsically linked; tde nothing’ option simply takes a
longer term view on maintaining them both. Howether inefficiencies of the ‘boom
and bust’ system (e.qg. lost livestock capital) rhaymore obvious than the

inefficiencies of more exclusive institutional $egs, such as those described by Li and
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Huntsinger (2011) in Inner Mongolia. Governmentd development agencies are more
likely to respond to voters facing livelihood shedkan landscapes or livelihoods
facing longer term stress. In democratic countriesMongolia, the longer term

benefits of the ‘boom and bust’ system are theesfdrconstant risk of being
undervalued when compared with interventions thaehmore obvious short-term

benefits.

To manage this, the State could seek to minimizérdss in herder welfare during or
immediately aftedzudperiods under the ‘do nothing’ option. That is;ould ‘do
nothing’ in terms of further intervening directly institutions governing access to the
forage resource, but ‘do something’ about ameliogathe adverse impacts on
livelihoods of the ‘boom or bust’ system. The Stateld consider both short-term
welfare support, as well as assisting with longemtstructural readjustment. The
migration option proposed by Mearns (2004), whheeState supports the exiting of the
pastoral system by unviable herders, or the naxtig¢ion of herders, is one of the
ways in which the State could assist. Herdersvigared for this research were
certainly supportive of their children engaginghatiternative livelihoods, with
established poorer herders being less likely teehibe necessary skills/training/youth
(Chapter 9). Exit options would also mean remaimnatjvidual herders would not be
required to destock (as may be the case underdtpoged MSRM Pasture Law — see
Chapter 5). This is important as destocking wodd lpotentially expensive and
politically difficult activity to enforce and, depding upon how the Law was
interpreted, may in turn reduce individual hercesito levels even further below those

which herders perceive to be minimum viable hezési(see Chapter 9).

Exit options may also reduce levels of conflict oimne as the defendability of the
forage resource declined due to the reduced dewfaamdmaller number of herders. Of
course, State support for exit options would depgmeh what non-pastoral livelihood
options were available. Mining is largely seen ¢calpotential boom for employment
options. Herder accounts (Chapter 9) suggest tlzekaof mining-appropriate skills
and advanced age may limit the number of herdatscthuld be absorbed by this, but

suitable training programmes may assist with thithe longer term.

The sponsorship of an insurance scheme that prowidelers with financial capital
when their asset (livestock) declines may also Wwawin which the State could support
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herders in a ‘do nothing’ scenario. Such a schenadréady being trialled in non-Gobi
Desertaimags and some of the Mongolian herders interviewedH research
(Chapter 7) volunteered that they were supporthsioh a scheme being established in
theiraimags There are complex issues associated with thgnlesia large-scale
livestock insurance scheme. For example, the Ispgéal scale oflzuds(see Chapter

4) suggests that livestock prices would rise sigarftly during a mass pay-out to
herders as demand for livestock increased, anddasedzudsupply decreased. It is
likely that governments and/or development agensmsgd need to be involved as such
a scheme may not be commercially viable due to spEaddzuds Whilst high post-
dzudprices may mean that herders would not be ablepiace their herds to at least a
minimum viable herd size, some may use pay-oussibsist on until their remaining
herds rebuilt. Others may opt to invest financagital elsewhere, and exit pastoralism

altogether, which may be a socially desirable apiiothe longer-term.

10.5.4 Intensification
A fourth option, not discussed by Abel and Blaiki®89), is referred to by Mearns

(2004) as livelihood intensification - the additiohinputs (like fodder, water and
infrastructure) with the aim of increasing livetqaoduction per unit area. This option
generally accompanies greater levels of exclusawigr key areas of grazing land or
resources, with a decline in livestock mobility aepanied by increased levels of
supplementary feeding, livestock penning and higifiietake. The Household
Responsibility System in the Inner Mongolian raagels adopted this option with the
greater economic defendability of the forage resetinat accompanied an increase in
human population density. In Mongolia, this optisalso being considered around
Ulaanbaatar, Darkhan and Erdenet (northern Mongdialanzadgad (capital of
Omnogobiaimag), and the Khanbogd and Tsogtseggiimcentres (Omnogolaimag
(see Chapter 2). Some Ulaanbaatar-based developgemties are also supportive of
intensification for managing expected changes éencllmate (anonymous staff member
of an international development agency, personangonication, 2011).

This research did not directly explore the largals@conomic, cultural or political
viability of the intensification option. Neverthskeit theoretically has the potential to
reduce grazing pressures and dampen livelihoodiMylan desert steppe areas.
Mongolian herders could be less exposed to thepristuced by climatic variability in

the short to medium term, something that this neselaighlighted as being a
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significant, and potentially growing, concern tormdnerders (see Chapter 9). However
exposure to climatic variability would only decreasder the intensification option if
herders were able to adequately compensate withdatble supplementary fodder.

Herders in Inner Mongolia purchased large quastibiecommercial fodder prior to
grazing bans (Chapter 7) but the proportion ofdieek feed obtained in this manner
was not assessed in this research. The long-tesnoedc viability of fodder
importation in Inner Mongolian study sites remaim&nown. The grazing bans were
introduced for environmental reasons. Given thaséhbans followed increased levels
of exclusivity, the ability of herders to be adetplyacompensated for feed gaps by
purchasing supplementary fodder is questionableekample, the limited commercial
fodder market during the 2010 survey period (Chaptesuggests that intensification
could not be supported at the scale required teigegcan adequate livelihood for all
herders in the Mongolian Gobi Desert. The oppotyuiar irrigated fodder to be grown
locally may also be constrained by limited watesorgces and potential environmental
impacts. Herders would be more exposed to the pis& associated with increases in
the prices of inputs (such as the high prices airoercial fodder duringzudperiods —

see Chapter 7).

Even if the large-scale use of irrigated fodder e@snomically viable in Mongolia, and
intensification was able to improve condition imrAatensified rangelands, the
externalities of extractive agriculture would simpke transferred onto other natural
resources as they have been in the Inner Mongslistem. The environmental impacts
of the small-scale irrigation that some Mongolianders used to grow fodder were not
assessed by this research. However, extraction linaer Mongolia’s Yellow River,
which provides the water used to grow much of tigpementary feed of the Inner
Mongolian herders interviewed in 2010 (Chaptethd) been linked to significant

environmental problems (Tareg al. 2007).

Intensification may also not generate higher livetids in the long-term (Sandford
1983). This is certainly the case if a sufficieritipg timeframe is examined.
‘Sustainability’ refers to the ability to maintaamd improve livelihoods whilst
maintaining or improving assets and capabilitiesrugrhich these livelihoods depend
(Chambers and Conway 1992). Intensification rediesctly upon non-renewable
resources, or those produced or extracted by nomar@ble resources (e.g. fossil fuels,
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groundwater, inorganic phosphate, irrigated foddEn)s makes it unsustainable by
definition. Larger populations or consumption levehn be supported or created by
intensification in the short-term. However altermativelihoods for additional
people/more demanding consumers would still be es@dthe longer term when any

of the extractively harvested resources used ensification are exhausted.

10.6 Concluding remarks
Society and ecology in the arid rangelands are oror less coupled than in other

landscapes. However coupling is more obvious ith i@mngelands where most herders
are subsistent and where feedback loops are Iéegdali Any one set of interventions
cannot resolve all problems related to rangelamdiition and herder livelihoods in
these landscapes. However some interventions tradeiged unpredicted, perverse
outcomes at very large scales. Interventional peasaased upon theories developed
elsewhere can be particularly risky. In the casthefMongolian Gobi Desert, theories
of both the tragedy of the commons and common ptpbave been misapplied. Policy
makers are in the difficult position of balancingnaestic and international interests that
sometimes conflict. However, policy needs to coasttie dynamic relationships
between biophysical, social, political and econogphberes in ways that are
appropriately scaled and recognise non-linearitiieW® forage resource boundaries are
fuzzy through space and time, institutions mustdpeally fuzzy through space and
time. Environmental degradation holds its own jpcdit economic and cultural
currency, but rangelands that are not degradedtcequire institutional intervention.
Accepting a social-ecological system that is maged to the long-term sustainability
of the resource upon which livelihoods are basey soanetimes require accepting that
in the short to medium term livelihood and envir@mtal outcomes may appear to
compete.

10.7 Further research
The policy options discussed in this chapter asetfat — options. The relative benefits

of each of these options may be affected by asnjl@iown changes in components of
the social-ecological system. An outline is presdrielow of three drivers (or shocks
or stresses) that may have a significant impad¢henelative merits of these options,
and on rangeland condition and herder livelihoddtull investigation of these three

drivers is outside the scope of this study but thayrant investigation in the future. A
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fourth suggestion for research is that of the degt®/een the perspectives on rangeland
condition assumptions between herders on the ome &¥vad State and development
agencies on the other hand that became evidentydsuhot explained, by this research.
These four suggestions for further research arexizaustive, and other discipline-

specific suggestions have been raised previoudlyamelevant chapters of this thesis.

10.7.1 Climate change
This thesis has resisted describing the variahiityome climate metrics, made

apparent by both herders and the biophysical datalimate change’. Datasets used in
this research are not of a long enough timefrantifterentiate between the types of
changes herders may have experienced in theirdgieally short) lifetime, and what is
expected to be evident under more long-term clirnhgmge. Nevertheless, climate
variability is expected to increase in the Innerafgregion (Intergovernmental Panel on
Climate Change 2007). The temporal and spatiaésufahese predicted changes are
not of a fine enough scale to predict how the damsalogical system will respond.
However the datasets explored for this researcwabme hypotheses to be developed
about how changes in climate metrics may affectdhege or livestock resource.

Spring is an important time for determining livestonortality rates as it provides
forage for livestock that have survived several themnvithout fresh feed (Chapter 4). It
is also the final stage of livestock gestation, #ii@beginning of lactation, a time of
high metabolic energy requirement. A delay in spbarst, such as by winter
temperatures staying below zero for a slightly Emgeriod, or by declines in autumn
precipitation reducing the ‘soil moisture memorgh{noda and Nandintsetseg 2011,
Chapter 4), may lead to increased livestock maieali\WWarmer winter temperatures
may reduce livestock mortalities over winter, bustmay circumvent an important
safeguard for keeping grazing pressures down ingpreducing the ability of

important forage species to reproduce.

Shinodaet al (2010) found tha€Cleistogenes squarrogdrin.) Keng has a higher
sensitivity to drought thaStipa kryloviiRoshev, and Sodnomdarjaa and Johnson
(2003) suggested th@leistogenespp. requires long wet periods for reproduction.
Consequently, the later summer/autumn, or lacloldw-up, rains described by
herders in Chapter 8, may select for some spedtbestiffering pastoral benefit than

those present. Less precipitation over winter nedgcs against shrubs likeéaragana
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spp. These effects arguably produce feedback lbopsince they currently remain un-
modelled, it cannot be said whether livestock podidn and/or rangeland condition in
the Mongolian Gobi Desert are likely to be posiyvar negatively affected by climate

change.

Understanding likely changes in the biophysicabuese is also important for the
design of institutional settings. As emphasisedughout this thesis, changes in forage
variability and availability can affect the econandiefendability of the resource
(Dyson-Hudson and Smith 1978). A better understapdi how changes in climate
may affect the forage resource should clarify wiho€kthe four policy options described
earlier are likely to have the most sustainablea@ues. Given the importance of
pastoralism to the Mongolian economy, researchtimtceffects that changes in climate

may have on the pastoral system is warranted.

10.7.2 The role of China
The pace and spread of China’s economic growthjtanchpact on the Chinese

pastoral sector, has been uneven through timeaskgWaldron 2009). However, as
an immediate neighbour to the Mongolian Gobi De<ghina has the potential to have
a considerable effect on the pastoral system atiessrelatively porous mutual border.
For example, there is some evidence that China isa@easingly important player in
the pastoral system of the Mongolian Gobi DesegttduChina’s growing dominance

over the cashmere market chain (Waldron 2009).

The impact of the 2009/20Hdxudappeared to be different to the primudten years
earlier because commercial fodder from China wadae, and a number of
Mongolian herders purchased it for the first tilfike undeveloped commercial fodder
market in Mongolia may well stay that way, with aomies of scale and proximity to
the border making the purchase of Chinese foddee wiable for many Mongolian
Gobi Desert herders than the use of Mongolian fod®educed feed gaps over winter
through cheaper or better quality fodder from Chireey have implications for
livelihoods in the short term, but also for the dibion of winter/spring pastures in the
longer term if mortality rates were to subsequeddgline. The demand and supply of
fodder in China is also changing rapidly. Consetjyeany research into the use of
Chinese-sourced fodder would also need to assestyttamic developments occurring

within China.
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Similarly, the higher prices for cashmere in Omrmgomagcompared to Dundgobi
aimag shown in Chapter 7, may be due to the higher denagsociated with proximity
to the Chinese border (Waldrehal 2011). As China’s demand for cashmere grows,
Mongolian herds may become less diversified and &exurity may decline. If
Mongolia’s quarantine issues can be resolved,tteased demand for commodities
and cheaper supply of inputs from China may makéehtgher off-take and
exclusivity/intensification options presented ifstbhapter more economically viable.
Further research that examines the role of cuaedtpredicted market chains between

the Chinese and Mongolian pastoral systems appa@amied.

10.7.3 Demographic change
Problems like overgrazing and conflict over pastasg be exacerbated or ameliorated

by demographic shifts in the herding populationefEhare many examples of
demographic change in rural Mongolia. The urbamdromigration that increased herder
numbers in Mongolia during the 1990s is often lohke overgrazing and increased
conflict (see Chapter 2). At the broad scale, titeisd has reversed in recent years, and
rural-urban migration appears to be on the rise @uyain (National Statistical Office of
Mongolia, 2010).

At the more localised scale, rural-urban migratioes not appear to be spatially
consistent, with somamagsdepopulating more than others. Since 2006, the
population of Omnogokaimaghas increased, probably due to internal immignatio
associated with growth in mining activities ratki®n an increase in the herder
population (National Statistical Office of Mongqli2010). Dundgobaimagds
population decreased over this same period. Heid@rviewed in both thesemags
were keen that their children should seek liveld®outside the pastoral sector, and

others were investing significant resources in arsity educations for their children.

Social relationships also affect the demand orfdrege resource via the ability of
herders to manage feed gaps. Important socialagesdtips in rural Mongolia include
those that culturally obligate kin in urban andatiareas (Mearns 2004; Sneath 2006)
and affect the two-way mobility of herders withimdabetween the pastoral and non-
pastoral sector with changes in natural and/orag@apital (Fernandez-Gimenez 1999).

Like population densities, these also shift throtigte.
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Such factors can have a significant impact on batigeland condition and herder-to-
herder conflict. For example, given that populati@msities affect the economic
defendability of the forage resource, a decliniogyation in Dundgobaimag(and
possibly in the herding sector of Omnogabmag may lessen issues of conflict and
perceived issues of overutilization in the curnestitutional context. If declining
population densities were demonstrated to be aningdrend, the case for a change in
institutional setting would be weakened. The insegbconflict and overutilization of
the transition period of the 1990s and early 2a1dd be seen as just that — the

temporary effects of an economic, political andiadcansition.

10.7.4 Science, development and policy
Over 20 years ago, Mearasal (1992) noted thathe relationship between research

and policy-making in Mongolia is an extremely weak’ From the early 1990s to
2005, Luvsanjamts (2005) estimated that 17 to 32#amgolia’s Gross Domestic
Product came from foreign aid. Development orgdiusea may have significant
influence in the Mongolian rangeland and environnsector (Upton 2010). According
to Sneath (2003), Prime Minister J. Narantsat$etticompelled to defend his
government against accusations of being undulyémited by donor loan requirements,
stating to the Daily Newspaper thah'e ADB loan and the development, approval and
implementation of the Law [on Land] are two separtitings’

The efforts of development organisations to impriheelivelihoods of herders and the
condition of the resources upon which their liveblds are based are admirable. They
often attempt to work with both the Mongolian gavaent and herders. The
development agency-led projects examined for ggsarch were well intentioned and
sought to be participatory. However there are largeunts of money involved and
development organisations are arguably more acableto their donor’s expectations
than they are to the Mongolian people. This cretitesisk of projects and policies
being implemented that do not have the full backihgither the Mongolian people
(particularly in relation to the prioritisation ©ifnds), or empirical research. A better
understanding of the relationship between the dgweént sector, science and policy
making needs further examination in light of thgaps.
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