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Chapter 1: Introduction

CHAPTER 1: INTRODUCTION

Mountain farming systems are often characterisedivsrsified practices, a feature which
distinguishes them from the standardised and driginly specialised practice of modern
agriculture. From a western perspective, smallespahsants in mountain regions are
therefore often viewed as traditional, irrationatlaesistant to change (MacDonald 1998).
However, several voices have been raised to cothgeyview. Instead they argue that
diversification is a rational strategy for risk vetion (MacDonald 1998, Mishra et al. 2003),
and that many mountain farming systems are higbKilile in response to environmental as
well as socio-economic changes (Bishop 1998, Mished. 2003, Aase et al. 2010). This
thesis supports the latter view, that mountain fagsystems are indeed highly flexible,

although there may be constraints to flexibility.

In a paper from a recent research project in Manaage (2008) argues that despite their
location in a remote mountain district of Nepak tfeople of Manang are integrated in large
scale processes such as international trade anmdtroig tourism and climate change.
Generally speaking, international food markets &g communication technology could
probably be added to the list of large scale peeeaffecting mountain communities. These
processes must be considered in order to underkiealdorimary production even in remote

locations such as Trans-Himalayan valleys.

1.1 The challenge of climate change to food production

Global climate change is currently an issue of gceacern for researchers, political leaders
and the general public alike. The reports of thergjovernmental Panel on Climate Change
(IPCC) project comprehensive changes in globalaésystems throughout this century.
Far-reaching impacts on society and environmenéeapected unless greenhouse gas
emissions are rapidly and drastically reducedglobal scale (IPCC 2007). The prospects for
achievement in this matter are not promising, haxeand even the goal of limiting the
average temperature increase to two degrees Calmwuseems out of reach. The
concentration of greenhouse gases (both &@ non-CQ) in the atmosphere is already
exceeding the critical level of 450 parts per mailiCQ-equivalents (Richardson et al. 2009).

In order to stabilize concentrations at this lewdtjch would probably limit global warming
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to between 2.0 and 2@, an immediate 60 — 80% reduction in greenhouseegassions is
required (ibid.). Judging from the meagre resulthe last UN Climate Change Conference
(COP15) in Copenhagen in December 2009, achieveofi¢his goal seems politically
unrealistic at the moment. By climate change, B@C (2007: 6) means “any change in
climate over time, whether due to natural varigpibir as a result of human activity”. The
confluence of natural variability and effects offanpogenic greenhouse gas emissions is
expected to have significant impact on ecologigatesns at a global scale, although the

impacts at the local scale will vary significantly.

In many Asian countries, rising temperatures arickexe weather events have already
contributed to declining crop yields, a trend whigkexpected to be reinforced throughout
this century (IPCC 2007: 479). Likewise, the grglatiers of the Himalaya which feed seven
of the largest rivers of Asia are currently meltatga accelerating rdtéRai and Gurung

2005, IPCC 2007, Zemp and Haeberli 2007, Kehrwald. €008). The melting of glaciers
not only puts the people who live along these s\arpotential risk of glacier lake outburst
floods and landslides, it also changes the seagpoétiver runoff. With higher temperatures
the runoff peak will shift to winter and early spgi away from summer and autumn when the
demand is greatest (Barnett et al. 2005). Gangess$tance, is expected to reduce July —
September flows by two thirds due to reduced gitauigltwater, a change which could cause
seasonal water shortage for 500 million people3®d of India’s irrigated land (Rai and
Gurung 2005).

The future prospects are not any better when itesotm food production and food prices. The
sharp rise and volatility in food prices the recgsdirs has caused hardships especially for the
poorest part of the world’s population (Cord et28108). Increased demand for animal feed
for meat production, crops used for biofuel andugions in agricultural supplies in

important export countries like India and Argentinahis period, led to chaos in the
international food markets in the 2006 — 2008 mk(Battisti and Naylor 2009). Without
immediately blaming climate change for the recesd in food prices, we must still be

prepared to meet severe challenges in food pramusiistems in near future, as price

! Early in 2010 the IPCC admitted that a statemetié report of Working Group 2 was based a noersific
source and should not have been included in thartrephe statement claimed that 80% of Himalayaigr
area would very likely melt away by 2035. Howehis does not raise doubts concerning the resteofeéport
or the assessments of Working Group 1, which ha®tlyh and broad scientific foundation for theiegtiction
of extensive glacier melting as a consequenceisihtaglobal mean temperatures.
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increases and fluctuations will probably be furthgurred by climate change impacts (Cord
et al. 2008). According to the IPCC (2007: 4799ycyields in Central and South Asia may
decrease up to 30% by 2050 and with more frequenigthts and extreme weather events,
crop failures must also be expected to occur meuently. It is projected that global cereal
prices may rise more than 300% by 2080 as a comsequof climate change related decline
in productivity (Parry et al. 2004). Naturally, tfeod security of the world’s poor, who
already spend a large share of their income on, fedbbe severely threatened under such a
scenario. Hence, it is likely that local small gcedod production will become increasingly

important throughout this century, particularlyrural areas.

Although the above mentioned regional climate prigolis are quite clear, spatial variations
between specific localities make local prospectsenumcertain. Especially in the rugged
Himalayan mountain region, there are great diffeesrin micro climate conditions (Price
1995). In such a diverse and complex environmegipnal climate predictions are of limited
value for the specific local communities tryingaidapt (Aase et al. 2010). Some farming
systems will probably benefit from improved growitmnditions as a consequence of a
warmer climate as long as their water supply isasned at an acceptable level. Others will
inevitably be less fortunate, being exposed to@eSloods, droughts or landslides, events
which will represent great challenges to the adeptapacity of local farming systems. Since
people live in localities and not regions as suweitertainty is the best characteristic of future
climate conditions at the local scale. When unaettang-term changes add to natural
variability in temperature and water availabilitlye local climatic conditions for food
production will be altered in many Himalayan fargugystems. A central question, then, is
whether and how these farming systems may sucdigsaflapt to maintain agricultural
production under conditions of climatic uncertair®ne way to approach this question is to

focus on the general flexibility of farming systems

1.2 Flexibility in farming systems

Gregory Bateson defines flexibility asricommitted potentialities for charig2000 [1972]:
505, emphasis in original), a concept which is @gple to a range of systems at various
levels of abstraction. When applied to small s¢dtealayan farming systems, the peasants
become managers of flexibility in the system. lis tase flexibility refers to the adaptive

capacity of the farming system, meaning its abityapid adjustment and active response in
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order to cope with changes, which also includa®dhiction of new practices. For instance,
flexibility may imply to make use of a wider rangklocal resources to enable alternation
between different strategies in the face of unaedad variable climatic conditions.
Furthermore, flexibility means to identify uncomted potentialities for change in the

farming system, that is, opportunities and straegeady to be implemented and the ability to
do so in times of need. However, in a highly dieegavironment such as the Himalaya,
contextualised analyses of specific cases arenesgjurhis thesis presents one such case study
from the village Jharkot in Mustang, Nepal Himalayhae case of Jharkot will inform a
discussion of whether the concept of flexibilityaisiseful analytic tool to study the adaptive
capacity of a farming system under uncertain clicnanditions and, if so is the case, how it

may be done.

To study farming systems in terms of flexibilityeas the door for analyses of new
opportunities which are not yet explored. Such@pra@ach is particularly interesting when it
comes to the Himalayan region. A common percepifddimalaya was from the 1970s and
onwards dominated by various characteristics dirapiogenic crisis and degradation in
highly fragile ecological systems. These descrigioere rooted in what Ives (1987) later
referred to as the Theory of Himalayan EnvironmieDtgradation, an assertion of massive
deforestation in Nepal which for decades has badalycriticised both on its assumptions
and on the alleged causal connections. Howevepdheeption of the Himalayan
environment as vulnerable and fragile is still rekally persistent (Guthman 1997, Rai and
Gurung 2005, Ives 2006). Several voices have baisad, however, in favour of seeing the
Himalayan region as highly dynamic, rather thagifea(Gurung 2004 [1987], Chapman and
Thompson 1995, Mishra et al. 2003, Subedi 2007hdDyism is closely related to flexibility
as both concepts refer to proactive and constatgeh For local farming systems facing a
climatically uncertain future, ability to rapid ainge is most likely of vital importance for
successful adaptation.
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1.3 Research questions

The main topic of this study is the flexibility tife farming system of Jharkot in Mustang,
Nepal, under conditions of uncertain local effeaftglobal climate change. More specifically,
my intention is to:
1. Identify and describe the internal dynamics andesurpractice in the farming system
of Jharkot,
2. Analyse some aspects of flexibility in the farmgygtem and assess the most
important constraints to this flexibility, and
3. Discuss whether and how flexibility in the farmisgstem may enable the system to
maintain or even increase agricultural productindar various trajectories of change

in temperature and water availability at the |csz=dle.

To complete this task requires an analytical apgrda flexibility. Bateson (2000 [1972])
applies his notion of flexibility in a theoreticahalysis of an ecological system which
comprises the whole of human civilization. Howeveis relevant to ask whether this concept
could also be useful in more empirically based yses of agricultural systems. Hence, |

phrase a fourth, theoretical research question:

4. Is Bateson’s conception of ‘flexibility’ a usefuddl in analyses of farming systems’

adaptive capacity under conditions of climatic utaiaty?

1.4 Structure of the thesis

Chapter 2 gives a general introduction to the starég, its historical background and some

recent changes of relevance for the case.

Chapter 3 discusses the methodological approatiisofhesis and the methods applied for
production of primary data during fieldwork. Metladgical issues concerning data analysis

are also discussed.

Chapter 4 concerns the farming system approaclitgapdecedents. This is primarily a

theoretical chapter, although | have chosen taiaekeferences to the empirical case to
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demonstrate the relevance of the theoretical fraonlevor the case. In the last part of the

chapter | address some basic assumptions in systalysis.

Instead of strictly separating theory and analysuifferent chapters, | have chosen to let my
first three research questions structure the analythapters, dedicating one chapter to each
guestion. Relevant theories are therefore preseted the way as they are required for the
analysis. Although it is not the intention of thiesis to provide a comparative study, in
certain places parallels are drawn to farming systelsewhere. The comparisons do not,
however, imply any attempt to generalise my emairfimdings. Instead, this thesis is an
example of an idiographic analysis, which is regdifor recognition of the diversity of

empirical realities as well as the diversity of Werews and perspectives (Tucker 1999).

Chapter 5 addresses my first research questiodesatibes current practice in the farming
system of Jharkot. By applying the farming syst@mpraach presented in chapter 4, | attempt

to demonstrate the interrelatedness of the system.

Chapter 6 is dedicated to flexibility. The conceptlexibility is theoretically discussed and |
suggest an analytical approach to the study oftfity in farming systems. Answering my
second research question, this approach is apphid¢de farming system of Jharkot, analysing
some aspects of flexibility in the system undewirag climatic conditions. Factors that
constrain this flexibility are also discussed. bashe chapter discusses my theoretical
research question.

Chapter 7 introduces the challenge which climatnge poses to agricultural production in
Jharkot. After a short review of climate changeggutions for the Himalaya, | clarify the
relation between flexibility and adaptive capachydressing my third research question |
next discuss whether and how flexibility in thenfémg system may enable maintained or
even increased agricultural production under uagetbcal conditions in temperature and

water availability.

The final chapter summarises the thesis and drawslasions with reference to the research
questions. Questions for further research whicletewmerged as a result of the analysis are

also formulated.



Chapter 2: Jharkot in context

CHAPTER 2: JHARKOT IN CONTEXT

Picture 1: Thevillage Jharkot surrounded by snow-covered mountains

Ranges of snow-covered mountain peaks gave thedldya’ its Sanskrit name, the ‘abode of
snow’ (Gurung 2004). The geographical area congaatly referred to as Himalaya is the
mountain range stretching more than 2,400 km frieengiorge of the Indus below Nanga
Parbat (8,126 metres above sea level) to the grdéhang by Namcha Barwa (7,755
m.a.s.l.) (lves and Messerli 1989, Gurung 2004)n@éhe youngest mountain system of the
world, the Himalaya is still tectonically activecaaxposed to high rates of natural erosion.
Due to high altitude, high relative relief and adianatural environment, many areas of the
Himalaya are scarcely populated compared to therdying hills and plains. Still, the water
resources of the Himalaya are of crucial importaacdeyond the mountain areas. The snow
and ice covered areas of the Himalaya serve asdher towers of Asia, the source of several
great river systems which together provide 1.3dwlpeople with water.

This chapter introduces the field area and itsexdnboth geographically and historically.
After a short introduction to Nepal Himalaya, | Miritroduce the district of Mustang, the
Muktinath Valley and the farming system of theagle Jharkot where my fieldwork was
carried out. A brief review of selected historieats of the Mustang District and some

important recent changes are also included.
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2.1 Geographic setting

2.1.1 Nepal

Being located in central Himalaya, Nepal is perhagest known for its high mountains. For
centuries, Nepal Himalaya was perceived by Westsres mythical place, little known to
western travellers and researchers before the 1(®%bser-Haimendorf 1975). Even today
the mythical history and the impressive mountattraet trekkers and tourists from all over
the world. For thousands of years this area has theehome of a variety of populations of
diverse origins (English 1985), among them transamtg of Tibetan origin. The study area
of this thesis is located in one of the Tibetana&p®eg areas of Northern Nepal: the village
Jharkot in Muktinath Valley (Map 1, p. 8), whichsguated in Mustang District in the

northern part of Annapurna Conservation Area (ACA).

Nepal has currently a population of 28.5 milliohywnich more than 80% live in rural areas
where they are employed predominantly in the agitical sector (CIA 2009). The country is
quite impoverished with 42% of its population liginnder conditions of absolute poverty
(World Bank 2002, in Gill et al. 2003). This hasises consequences for the food security
and health situation of the people, particularkydbildren. More than half of the children
below the age of five suffer from stunting and agchmas ten percent of the living infants die
before their 5th birthday (ibid.). Nepal is thuskad as number 144th (out of 182) in the
Human Development Index for 2007 (UNDP 2009). Hogrethere were some
improvements in the poverty and health situatiomfrl980 to 2000. While the population of
Nepal increased from 14.6 to 22.5 million, the d&lsonumber of undernourished persons
fell from 7 to just above 4 millions. The proportiof the population suffering from
undernourishment was more than halved during tlsea8d it was kept stable during the 90s
at about 19% (FAO 2002, in Gill et al. 2003). Whlese aggregated numbers account for
the food security situation in Nepal in generagjioaal differences are quite pronounced.
Poverty and food insecurity are closely relatetl@pal and poverty is more widespread and
intense in rural areas, particularly in mountai@aar. Short growing season and small
potentials for income outside agriculture are dbating factors, in addition to lack of roads
so that even if people can afford to spend mortod, they cannot access it (FAO 2004).
However, the districts of Mustang and Manang areesghat better off compared to other

mountain districts in Nepal such as Dolpa. A higtoirtransnational trade and successful
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tourism development the last thirty years contedoluio the socio-economic improvements in
Manang (Aase 2007) and to some extent, in Mustang.

2.1.2 Mustang District

Mustang is located in north-west of Nepal and shhmder with the Tibet Autonomous
Region in China. The district of Mustang spans fig#l28’ to 848’ east and from 283’ to
29°19’ north and covers an area of 3,176 sq km. Thaseape is mountainous with steep
relief and the river Kali Gandaki runs in a gorgenfi north to south through Mustang. Kali
Gandaki is also one of the feeders of Ganges whialsacred river for Hindu devotees. Most
of the villages of this district are located cldsethe river bed of Kali Gandaki or by its
tributaries. The villages are settled by sevetahietgroups of Tibetan origin and Buddhist
faith. The Thakalis, however, who inhabit largetpaf the Kali Gandaki area south of
Kagbeni are actually not Tibetan decendants buéwexwn into the Tibetan cultural orbit at
some time in history (Fuhrer-Haimendorf 1975), #ngs have a distinct dialect. Never-
theless, the inhabitants of the Muktinath Vallepiah is the focus of this thesis, are
culturally and linguistically Tibetan. These comntigs are often referred to as Bhotias and
the people here claim to belong to the ethnic gsdBprung and ThakuriTheir traditional

way of living is a combination of irrigated terracaltivation and livestock rearing in an agro-
pastoral farming system. In this semi-arid high mtain environment with short growing
season, subsistence production has historically besplemented by seasonal migration and
trans-Himalayan trade (Pyers 1985). Since the oyewoii the district for tourism in 1977 with
the establishment of a trekking route around theajnirna Conservation Area, many have
also found a living in hosting lodges and tea heuaad as porters and guides. However, the
central government initially allowed tourism dev@teent only in Lower Mustang, not in
Upper Mustang (the area historically known as Ligper Mustang is not included as a field
area for this thesis. The border between Upperlamger Mustang is drawn just north of the

village Kagbeni (Map 1, p. 8).

2 Thakuri is actually a title which some powerfuhfédies took in the 18 century. Here, the Thakuris are
described as an ethnic group since the title id bgla kin-based group related to the King of Mngtaand
because in this mountain area, economic and palliizisions are more prominent than caste divisiee
Bista, D. B., 1991Fatalism and Development. Nepal's Struggle for Moization.Kolkata: Orient Longman
Private Limited.).
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2.1.3 Muktinath and Jharkot

Muktinath Valley is located in Lower Mustang at’88’ east, 289’ north, to the north-east
of the great Annapurna Massif. From the snow aadigt covered mountains, streams of
meltwater find their way down the mountain sidese®f these streams is Jhong Khola
which crosscuts the Muktinath Valley and makeshgpliorder between the administrative
units of Muktinath and Jhong. Jhong Khola runs feamst to west, where it eventually joins
the Kali Gandaki River by the village Kagbeni (MBpp. 8). Over the years these rivers and
streams have dug into the landscape, contributinlge already impressive steepness so
characteristic for the Himalaya. The streams oftwadkr constitute the basis for the agro-
pastoral farming system practiced by the inhabstafthis area. Located in the rain shadow
of Annapurna, the area is semi-arid and cultivaisoiully dependent on irrigation. Climate
conditions of strong winds and intense sunlightseathigh evaporation and contribute to the
semi-arid conditions (NTNC 2008)Exact and recent figures of precipitation arecsabut
Fort (1987) reports that annual precipitation ipragimately 352 mm (ten year average). In
Muktinath Valley, most of the precipitation falis July and August while only little falls as
snow during the winter months. This probably intkdhe influence of the monsoon and
contrast the climate of Muktinath Valley from thudtthe Western Himalaya (Fort 1987).

Muktinath Valley is surrounded by snow covered ntauns, some of them rising more than
6,000 m.a.s.l.. The wildlife here includes snowpla@ Panthera unicy lynx (Lynx lyny,
blue sheepRseudoisiayaul) and Tibetan wolfCanislupuschancg, while great vultures
(Gypushimalayensisfrequently circle over the valley. In MuktinathaNey, six villages are
situated at altitudes between 3,200 and 3,800 1, #hsee villages on each side of Jhong
Khola. The villages to the north of the streampad of Jhong Village Development
Committee (VDC, an administrative unit), while teds the south are part of Muktinath
VDC. Jharkot village (3,550 m.a.s.l.) belongs toktinath VDC, together with the twin
village Purang/Ranipauwa, Khinga and the villageraun the neighbouring Panda Valley.
Jharkot consists of 62 households, of which theonitgjis peasants.

The farming system of Jharkot is to a large exseibsistence based. Barley, wheat,
buckwheat and some vegetables are cultivatedriaded fields. Fruit trees are also grown in
orchards, while planted trees grow at the fieldesd&ince precipitation alone is not sufficient

% National Trust for Nature Conservation (NTNC)
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for cultivation, water is led to the fields througttomplex system of irrigation channels.
Manure to fertilize the fields is provided for byimal husbandry. Cattle and goats are kept in
large numbers, providing milk and meat in additiormanure. Smaller numbers of sheep and
poultry give wool and eggs, horses and mules azd to travel and transport, whileopas

(yak — cow hybrids) are used as draught animalsllSrambers of yaks are kept for the
purpose of meat, which is highly appreciated Igcaost animals are daily taken out to the
community pastures, except in winter time when theystall-fed with dry leaves and crop
residuals. Fuelwood and construction materialedher collected from the community forest
some four hours away by foot, or obtained by logghe planted trees closer to the village.

In lean agricultural periods people gather bertesbs and medicinal plants from the

common land, some of which they can sell.

The farming system is supplemented by additionalihood strategies. Home weaving is
widespread, both for sale and for private use.ddteurful textiles are part of the traditional
Tibetan dress which all married women wear at by desis. In addition, many add monetary
income to the household’s subsistence productimuth engagement in tourism, transport,

seasonal migration and through remittances froativels working in the cities or abroad.

2.2 Historic context: A Tibetan Kingdom

Muktinath Valley has been populated in severalqurithroughout history, the earliest signs
of human activity is found to be about 3,500 yedds(Simons 2002, in Kriechbaum 2002).
In the earliest centuries A.D. the area around Wakt Valley (historically known as
Baragaon, “Twelve villages”) was part of an indeghemt state called Se-rib, but during the
Tibetan expansion in the 7th century the statelwasght under Tibetan rule. The Tibetan
expansion also included Se-rib’s northern neighlstate, Lo (in today’s Upper Mustang),
but not the Thakali area further south along thié Gandaki river (Jackson 1978,
Messerschmidt 1982). From the 12th century Se-ab uwnder shifting political dominance
by a range of rivalling kingdoms, before the enkadi Gandaki region came under the
control of the King of Lo (Mustang) in the middlétbe 18th century. This was the time
when the House of Gorkha, seated in Kathmandugdaiontrol over an area that in 1786
came to be the state of Nepal (Messerschmidt 18823ubmitting willingly to the Gorkhas
without fighting, the King of Lo was in return gttad control over his area and became a

tributary monarch to the central power (Vinding 829 ater Lo and Se-rib were defined as
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the administrative district of Mustang, in accorcamvith modern principles of Nepali state

organisation.

Traditionally, most villages were built as forts lifitops where they were easily defended. In
the heart of Jharkot there are still ruins of & barilt by a noble family in the 15th century
(Ehrhard 1993). Though Jharkot is still situatedsroriginal location, with the political
consolidation of a Nepali state, many inhabitaftslostang chose to resettle closer to the
fields, the water sources and the trade routedrilét Kali Gandaki river bed (Vinding 1998).

This trade was soon to become a great source ehuves for successful merchants.

2.2.1 Trans-Himalayan salt trade

For centuries, caravans of traders walked over pagses, in deep gorges and along the
alluvial plains from Tibet to India (Pyers 1985hély brought with them large herds of
animals, and not only mules and donkeys but alsdsgand sheep were loaded with heavy
burdens and used as pack animals (Fuhrer-Haimeh8@#). The bags were often filled with
wool and Tibetan salt, the latter a highly valuechenodity in India. Until the middle of the
20th century the Terai (plains) of Nepal was inéeldby malaria and therefore largely
uninhabited, so the demand was to be found eittresa the Indian border or in the western
hills of Nepal. The Kali Gandaki river bed was arig¢he principal routes between these
markets and Tibet (Jackson 1978), due to its veltieasy access to Tibet (Flhrer-
Haimendorf 1975). Through a complex system of @mttrs, transporters and fixed points of
exchange, the salt was traded several times bitfeventually reached India. In return, rice
and other food grains were brought back to Mustdagg the same trading route, where they
were necessary food supplements in an environmieichvdoes not permit farming as the
sole source of subsistence (Fuhrer-Haimendorf 194 trade flourished from the 15th
century and especially throughout the 19th cenfumyding 1998) before it declined with the
Chinese occupation of Tibet in 1959.

While the mountainous northern part of the traddeavas easiest to travel during the
summer, traders from the south tried to avoid tlk@soon and preferred to go in wintertime.
In addition, different types of pack animals weu@able at lower altitudes than higher ones.
Therefore the distance from Tibet to India wasdkd in stages along the route (Flhrer-

Haimendorf 1975). Commaodity exchange took placeeinain villages where Thakali
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middlemen stored and traded the goods, making derable profit (Rogers 2004). Thus the
petty traders of Mustang who went to Tibet to braotley for salt only transported the salt
part of the trade route before they sold their @att turned back home. In terms of prices, the
salt to grain ratio was highly dependent on théadise travelled (Fuhrer-Haimendorf 1975).
Close to Tibet salt was far cheaper than barleylevthe opposite was the case further south
so even a small scale trader could contribute denably to his household’s economy by

exploiting the price differences.

An interesting question arises from the story diftsade: Why did the people of Mustang
experience such success in the salt trade whilplp@o neighbouring, similar districts did
not? Fuhrer-Haimendorf (1975) finds that the mogiartant factor behind the trade success
in Mustang was a favourable geographical positiah velatively easy access to Tibet, an
explanation to which there is general consent @@tk 978, Messerschmidt 1982, Vinding
1998, Manzardo 1977, in Rogers 2004). A governmmanttioned monopoly of trade in salt
that was granted to the Thakalis in 1860 did atsurtbute to economic prosperity along the
Kali Gandaki. However, Fuhrer-Haimendorf (1975)usg that the trading community would
probably have risen even without the Thakali momgpgbough he finds that it certainly did
contribute positively. Due to this arrangementpk#y traders going to Tibet for barter trade
were obliged to sell their salt at fixed tradeistad where the owner paid annual royalties to
the government. When the salt monopoly was abalighd928, the revenues were spread

among a larger number of traders and the tradeltbcame a widespread activity.

From here the explanations diverge, however. Intiaicto the above mentioned factors,
Fuhrer-Haimendorf emphasizes certain cultural attarstics as contributing to economic
success in trade. Relative to the lowland Hinduws highland Buddhists were to a large
extent free from social hierarchy and social regtms, and thus free agents who could do
business with a greater range of trading partnenssa for instance caste divisions. Manzardo
(1977, in Rogers 2004), however, challenge therattltural explanation and rather
emphasizes the ecological advantage of having at¢odarge pastures and thus the
opportunity to raise large herds of pack animalskdon’s (1978) explanation is less
functionalistic, though, rather emphasizing religg@and cultural boundaries as reasons for

why Mustang was a natural meeting point for trade:
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“It was the highest point that traders from thelenvds were likely to visit; for traders
from Tibet and the high borderlands it was the efidheir world: the bottom. (...)
There is a temple in that area, aptly named intai&Temple of the Bottom” (...)
which Tibetan Buddhists still consider the boundafryheir own religion and culture.”
(Jackson 1978: 217).

Leaving to the historians to conclude in this nratteere is nonetheless little doubt that the
salt trade became an important source of incomméoty peasants in Mustang. The salt trade
flourished until 1959, when the Chinese closedabrelers of Tibet and made transmigration
more cumbersome. In addition, cheap sea salt frwlia Istarted to challenge the position of
the Tibetan salt traders (Fuhrer-Haimendorf 19A&6rording to my informants, however,
small scale salt trade was done until only twerggrg ago. Still, even though the salt trade
was declining, the long tradition of seasonal ntigra(see Schuler 1977, in Messerschmidt
1989) is kept alive even today. Nowadays peopldayan to the hills and plains of Nepal and
to the northern parts of India for small scale bass and trade during the winter months. In
addition, many go to the Tibetan border to buy etgand souvenirs which they sell to
trekkers passing by their village.

2.2.2 Trekking in the mountains

The long history of trade and business in Mustadghdt only mitigate poverty. The building
up of experience and capital was also an advanthge the area was opened for tourism in
1977. A trekking route was established around Anonag Conservation Area (ACA), going

up Manang district to the east of Mustang, passingugh Muktinath Valley and going down
along the Kali Gandaki in Lower Mustang. Rapidly AGecame among the most popular
trekking destinations in Nepal (Nepal 2003). In kg alone the average annual number of
foreign visitors the last eight years has beend®,Beaking in 2008 with 27,800 foreign
visitors (NTNC-ACAP 2009). Even though the touristier great opportunities for non-farm
income, the revenues from tourism is unevenly ithgted among villages, households and
seasons of the year. Only 5% of the householdsustadhg run lodges and camp sites (NTNC
2008). Thus for the majority of households incorppartunities from tourism are limited to
sale of vegetables, fruit juice and liquer to thegdes, or to what they can get from the tourists
for their woven carpets, Tibetan souvenirs andkbanmonite fossils found in the
watersheds. However, contrary to Upper Mustang gtairism is dominated by non-local
capital (Ives 2006), the lodges are locally run amthed in Muktinath Valley. A favourably
situated lodge or shop is a potential source ofit@nt income for the owners. The most
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attractive locations are to be found along thelirek path going down from a high mountain
pass separating Mustang District from Manang. éndpposite direction this path is also
walked by many religious pilgrims seeking theirtdegtion: The Muktinath Temple.

2.2.3 A sacred place: The Muktinath temple

Muktinath temple is an enclosed area in the moargige far east in Muktinath Valley. The
temple complex consists of several natural phenana@d human created temples which are
considered sacred in no less than three religlddsiik (2004: 81)summarises the profound
and multiple religious significance of the Muktihaemple: “Muktinath is trice-sacred, and in
two respects. First, it is holy to the three faitiosHindus, to Buddhists (...) and to adherents
of Bon. Secondly, it has three especially holydead:sacred waters, sacred flames, sacred
saligrams.” The sacred waters refer to 108 waterspouts shamtdne as boars’ heads,
which are the main destination for Hindu devotées separate temple two flames are
burning from natural gas over earth and water,thadsaligrams refer to spiral fossils which
can be found in the whole Kali Gandaki area. Beibgut 265 million years old, the black
fossils are the remains of ammonite shellfish tivim the Thetys Sea, before the tectonic
collision which caused the Himalayan mountain ratageése (Hoivik 2004). It is not only the
fascination of age and distant location from theaocthat make the fossils sacred, however,
but also their spiral shape which is worshiped loydds as a symbol of Vishnu
(Messerschmidt 1989).

The place with its fossils, flames, waterspouts t@naples are also sacred to Tibetan
Buddhists, who interpret the signs according tar tbwn religious traditions. To Buddhists
the spiral shaped fossils represent 6#woJogpa the Tibetan serpent deity
(Messerschmidt 1989), and the Wheel of Dharma lfiegs), which the historic Buddha
turned three times (Hoivik 2004). In addition, taea who first introduced Buddhism to
Tibet visited Muktinath in the 8th century A.D. (Beerschmidt 1989). An abundance of
Buddhist prayer flags and praying wheels decotsetace, which is guarded by Buddhist
monks and nuns living in a monastegpnpa close by. People in the valley worship their
sacred site and there is a tradition for sendieg $econd son or second daughter — if three or
more siblings are of the same sex — as a monkmtothegompain Muktinath. However,
this tradition has recently been challenged as rancemore parents choose to send their

children southbound for education in the cities.
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The lesser known, pre-Buddhist religion of Bonlgogracticed in Mustang (Hoivik 2004).
Bon is the ancient belief system of Greater Tilmet belongs to a family of animistic and
shamanistic traditions that stretches through Taloet Mongolia, through Siberia and
westward to the Saami of Northern Scandinavia (RORO004). In the outskirts of Jharkot

there is an abandoned Bgampa(monastery), but in Lupra village Bon is still ptiaed.

2.3 Recent changes in Mustang

‘Change’ is far from a strange word to the peofi®lastang. Not only has the district
historically been subject to frequent shifts ofificdl and religious dominance
(Messerschmidt 1982), emerging opportunities thihawgde and tourism have also had
significant impact on the economic structure ofdéhea. These multiple processes of change
justify the description of Mustang as highly dynamin accordance with Gurung’s (2004)
characterization of Himalaya. Still, it should ma&t assumed that the people of Mustang are in
a process of radical cultural change. Messerschih@82) instead argues that they meet
changes with a basic underlying adaptive contintity highlights the people of Mustang’s
“uncanny and innovative ability as a people to adamew and unpredictable circumstances.
Change, in this sense, is no more than anothelirsgepontinuous process of adjustment to
changing circumstances” (Messerschmidt 1982: ZZBange is the natural condition, so to
speak, and not a threat to cultural continuity. deg this perspective in mind, | shall now
explore some of the current processes of changigeemding Mustang, in particular education,

seasonal migration and infrastructure development.

2.3.1 Education

Literacy rates have lately been rising in Mustdn@001, the literacy rate for children aged
10 to 14 had reached 81% (ICIMOD and CBS 2003ajppawed to an adult literacy rate (age
15 and above) at only 48% (ICIMOD and CBS 2003Ihpugh adult women were less
frequently educated (34% literate) than adult mgd@8s), every second child enrolled in
schools was a girl, also at higher education lefibld.). Mustang was recently rated as
number two — only surpassed by Manang — in a naltiGender Discrimination Index
covering the 75 Districts of Nepal, where genddrafance in literacy status is one of the
indicators (ICIMOD and CBS 2003a).
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Households with members aged 6 - 25 (n=32)

-

B One or more hh members are studying in Pokhara or Kathmandu

O No hh member is studying in Pokhara or Kathmandu

Figure 1. Out-migration from Muktinath VDC for education
purposes (own survey).

There is a primary school in Jharkot and a secgmsiarool in the district capital Jomsom,
but youths must migrate to large cities such asikandu or Pokhara for higher level
education. According to a survey | conducted dufielgiwork (Figure 1), out of 32
households having members in the age group 6 ta &@jority of 91% choose to send at
least one of their household members to the ditiesducation purposes. Many parents
choose to send their children to boarding schaolksathmandu and Pokhara already from
first grade, either to NGO-sponsored and publiosthor by own means to private schools.
Some live with relatives in the cities during theays of education. In Mustang, ten percent of
the children under the age of 16 live with relasiather than their parents, the highest figure
in Nepal (ICIMOD and CBS 2003b). The children spemakt of the year in the cities and
visit their parents only during longer school halyd. This pronounced trend of educational
migration reflects a more general pattern of sealsamd semi-permanent migration in

Mustang.

2.3.2 A mobile population

During winter time from November to February theréttle productive work to find in the
village. When the fields are covered with snow #redtourist season is over, the principal
tasks that have to be conducted are to feed timeadgrnd occationally to sweep the roof for
snow. In order to save the winter supplies of faad fuel, an age old livelihood strategy has
been to keep only one or two household membeiseinitiage during the winter. The others
migrate south for small scale business and trade take on wage work in lower-lying areas.
In earlier times, people would accept food and asoodation as the only payment for their

labour. They would take on causal woédly to fill their stomach, for no extra money, to
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save what they had up hera’ one of my informants put it. Nowadays in Jhankages are
paid to casual workers although food and housieg#en included as part of the deal. Since
the decline of the salt trade, the tradition of@gdread seasonal migration has still prevailed.
Among young men and women it is common to go ta@alfor about two months, buying
clothes directly from factories and selling thentoatal markets in rural areas. Others simply
stay with relatives and friends in Kathmandu ankfaoa during the winter, even those who
cannot find work there, in order to escape the eold leave the winter supplies in Jharkot for

those who stay behind.

Seasonal migration is not only taking place dutmgwinter, though. Many households
supply their income by remittances from relativémvinave managed to acquire work abroad.
Others stay in the cities when there is work td fiand turn back home when the labour
market is slow. In time before the summer and #ekseason in agriculture, the households
summon many of their members. Both prior to andrafte busy harvest period many

festivals are held in the village.

The pronounced mobility and seasonal migration dmaes population statistics as the
number of people residing in the village vary siigantly over the year. According to Nepal
Population Census 2001, Mustang was then populatédd,981 persons, compared to 14,292
ten years before (ICIMOD and CBS 2003b). Theseréiginclude people who are originally
from Mustang, but residing elsewhere (NTNC 2008)e Nepal Population Census 2001 was
held in the month of June, and although no comparm@nsus has been conducted in winter
time, it is reasonable to assume that the outcomédabe significantly lower considering the
large number of absentees during the winter. A racpeirate indicator than total population
is probably the number of households. In Mustargetlare approximately 3,200 households,
a quite stable figure throughout the 1990s (ICIM@ial CBS 2003b). Out of these, Upper
Mustang had approximately 1,200 households in 1B@pal 2003), leaving 2,000 house-
holds to Lower Mustang. The average household ist&hg has 5.4 members (NTNC 2008).
The demographic trends vary among the villages gvew According to my informants, the
number of people in Jharkot has decreased ovéashéventy years. This goes for both the
number of people per household and the total numibleouseholds. While there were 75
households in Jharkot 20 years ago, today theré2ar8imilarly, while 216 households were
registred in Muktinath VDC in 2001 (NTNC 2008), &ydthere are only 169.
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Compared to the national average, Mustang is sygrepulated with only 4.19 persons per
square km (ICIMOD and CBS 2003b). However, in mauntegions the population is best
compared not to total land area but rather to\alilfie land (Pyers 1985, Kreutzmann 2000),
which in Mustang is estimated to be 410 persons@eare km land suitable for cultivation
(NTNC 2008). Especially in semi-arid areas like kéung the vast majority of villages are
located close by the river bed of Kali Gandaki piitb tributaries. The river bed is also the
route of both the tourist trek and a jeep road ciwimeans that the single road actually passes

by most villages, providing them with transportifities.

2.3.3 Infrastructure

Until quite recently, riding was the fastest meahsansport from the city Pokhara to
Muktinath Valley and all goods had to be carrieddia days by porters or pack animals. In
2006, however, the valley was connected by a jeap to Jomsom, the district centre of
Mustang, which significantly reduced the transpodt and time from Jomsom to Muktinath
Valley. Jomsom has an airport and flight connectmRokhara, although the high price for
cargo by plane makes this route too expensivedomgon transport of goods. To the south of
Jomsom there was only partial road connection [dess$ar jeeps and trucks before full
connection with Pokhara was completed in Octob@&B828. full road connection is a central
element in the national sustainable developmeategyy for poverty reduction and environ-
mental protection in Mustang (NTNC 2008). The retahdard is of varying quality, though,
and the road has already been blocked for sevargél periods. Despite the unreliability, the
inhabitants of the area still have great aspiration this new opportunity for transport and
travel. Instead of spending six days of walkinglaghtly shorter time by horse, the people of
Muktinath Valley may now reach Pokhara in one to tlays by jeep. Even though travel by

plane is an option, the plane ticket representsnaiderable cost for the common villager.

For transport of goods, the prices per kg carge hmeen reduced from 18-20 NPR (Nepali
Rupeed by pack animals to only 5 NPR by jeep all the w@fPokhara. Alternatively,

transport by plane costs 25 NPR per kg. The drastiaction in transport cost and time has
opened new opportunities for market productionharlot, as will be discussed later. Even

more important is perhaps the increased accesgiand reduced prices on food and basic

100 Nepali Rupees (NPR) = 8.28 Norwegian Krondd)l= 1.40 U.S. Dollar (USD).
[Exhange rate of April 21, 2010]
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commodities which are imported to the village. Phiee of rice, for instance, declined by
32% with the completion of the road. The part & tbad which is most frequently blocked is
located south of Jomsom, while the jeep connedtmm Muktinath to Jomsom is more
reliable. This part of the road has reduced the tintravel from about 5 hours by foot to one
hour only by jeep between Jharkot and Jomsom. Amesiness opportunity in transport was
also created, and a locally organized jeep cooperest now in control of the route.

2.3.4 Level of subsistence and food security

Agricultural production in Jharkot is primarily ssibtence oriented, although barter and trade
are common if households are in excess of somes avbpe lacking others. This exchange
takes place at the local market and the pricehigtdy volatile, most likely due to the low
number of suppliers and demanders. Though peastatésthat they are normally self-
sufficient in barley and vegetables, this shoultb®interpreted as an indicator of overall
self-sufficiency in the agricultural system. As afeny informants expressetve buy rice
from Jomsom. We eat more rice than gahun [wheal]ama [barley], it is not enough for us
to eat just that.”(Binita, female 39). Each year 775,000 kg of fooairgs, mostly rice, are
imported to Mustang District from lower parts of pdé (NTNC 2008). Daily consumption of
rice complicates estimation on the level of subsist in Jharkot. According to FA@004),

in the districts of Mustang and Manang the farnsggtems are capable of supporting the
population for approximately six months of the yd&an Spenge(1987)estimated the level
to be seven to eight months in the neighbour distiManang. It should be noted that this
naturally depends on the priorities of the peasavitere they invest their labour. As will be
discussed later on, actual produced output shaatlthern confused with the maximal potential
of the farming system, as the natural resource isasat necessarily fully exploited. In both
Manang (Aase et al. 2010) and Mustang, abandonaiegricultural land is widespread.
Nevertheless, the short growing season justifiectimclusion that subsistence production

alone cannot sustain the local population througtimiyear.

Food security is not simply a matter of the totabant of food available through subsistence
production and markets. Long discussions have hekhon how to best define food security
and arguments have repeatedly been made in favtwo@&dening the definition to not only

include energy demands, but also nutrition statasess to food, intra-household distribution,

social norms and relief from anxiety caused by uage and insufficient food access
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(Campbell 1991, Gill et al. 2003, Pinstrup-Ander2609). Nevertheless, in the World Food
Summit in Rome 1996, agreement was reached thdtdecurity exists “when all people, at
all times, have physical, social and economic actesufficient, safe and nutritious food that
meets their dietary needs and food preferenceafactive and healthy life” (FAO 1996, in
Pinstrup-Andersen 2009: 5). In this definition,dtbpreferences’ means food items that are
socially and culturally acceptable and consistatit veligious and ethical values (Pinstrup-
Andersen 2009).

When it comes to food security in Nepal, FAZD04)finds the population of Mustang and
Manang slightly better off than other rather impasteed mountain districts due to income
opportunities from remittances, tourism and tranisposiness. Still, far from everyone has
the possibility of off-farm income and absolute pay with related food insecurity exists

also in Mustang. One study indicates that 19% efabpulation is food secure less than three
months of the year (NTNC 2008). On the other hémal] sharing at community level is not
unheard of. My informants often repeated that steared their yields with relatives and
neighbours before they sold redundant crops dotted market. This was confirmed by
observations and interviews of receiving househalasindicates that economically better
positioned households contribute to mitigate fawgkcurity in poorer households, especially
if they are related by kinship. Since imported faeens play a prominent role in the local
diet, the food security of a certain householaigély dependent on its opportunities for
livelihood strategies alternative to farming. Atbogh food security assessment would then
require a broadening of focus from a farming systerm livelihood approach. Food security
is therefore not a focus in this thesis. Quantieaissessments of the food security situation in
Mustang and in Nepal are better found elsewheri éGal. 2003, FAO 2004).
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Picture 2: Locally grown naked barley (left) and hooded barley (right)
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CHAPTER 3: METHODOLOGY

Fieldwork has a high position in the disciplineGdography as basis for production of
empirical data. Following this tradition, the primalata of this thesis is the result of a
fieldwork | conducted from mid April to mid Juned@. Six weeks were spent in the village
Jharkot in Mustang, Nepal, and an additional twekgdn the two cities Kathmandu and
Pokhara prior to and after having stayed in thiagd. This chapter will initially concern
general methodological issues, before turning eéoniethods | applied during fieldwork to
produce primary data of relevance for my reseaudstpon. Furthermore, it will discuss how

the data are analysed in terms of theoretical qus@nd analytical frameworks.

3.1 Qualitative and quantitative research methods

An important criteria for credible research is ttie selected methods are appropriate to the
nature of the question being asked (Silverman 200 hjle social phenomena have both an
extension and a nature, inherently distinct methodst be applied to produce knowledge of
these two aspects (Aase and Fossaskaret 2007)ti@tia® methods are appropriate for
answering questions regarding the extent of a phenon, while the best way to obtain a
deeper understanding of the character and meahithg same phenomenon is through
gualitative methods. Thus, the two methodologiaadaions do not compete or exclude each
other but are rather oriented towards differeneatpof the same world of phenomena. An
important point, however, is to avoid drawing carsabns regarding the extent of our findings
by the means of qualitative methods or make clabwit the character of a phenomenon by
means of quantitative methods (ibid.). In ordeatgwer my research question it was
necessary for me to obtain a good understandicgroént farming practice, including its
character and dimension of meaning. The methotlesdewere therefore primarily
qualitatively oriented, such as participant obstova observation, field conversation and
semi-structured interviews. In addition, | condactesmall quantitative household survey to
assess the extent of selected features of semigpemhmigration from the village. Each of

these methods will be discussed throughout thipteina

To combine various methods of data productionugkh known fieldwork strategy that is
often referred to as triangulation. The idea i$ byacombining, for instance, observations
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with interviews, a better understanding can beiobthof the various aspects of the studied
phenomenon. Without adhering to the postitivisinglthat an objective and absolute truth can
be discovered through triangulation, a fuller actauay still be given by examining the
phenomenon from several positions, using differeethods. There is no need for going to
the other extreme of complete relativism which rdgany knowledge claim as equally true
and only a question of alternative interpretatidnstead, | will follow Kirk and Miller (1986)
when they ontologically assume the existence ahdaearnal world of empirical reality, and
epistemologically state that our perception andrprietation of this world are subjective and
positioned. They share this position with criticedlists which | will discuss more indepth in
paragraph 4.3. At this stage the important poitiias$ “the world does not tolerate all
understandings of it equally” (Kirk and Miller 19861), meaning that a person who believes
that he can fly and therefore throws himself offitf without a parachute will probably
experience the hard way that certain perceptiotiseofvorld are, in fact, in conflict with the
empirical reality. This brief epistemological dission is included here to substantiate the
argument that although any knowledge productiodining research) is positioned, all
knowledge claims are still not equally valid. Henaer accounts represent reality, but they
do not reproduce it (Hammersley 1992, in SilverrB@01). Keeping these perspectives in
mind, | will now discuss the methods for data pratchn | applied during my fieldwork.

3.2 Fieldwork methods

In order to answer my research questions | neemlefithin understanding of local farming
practices, challenges and recent changes in Jhankiaio some extent to get “backstage”
(Goffman 1959, in Aase and Fossaskaret 2007). Tableeto see agricultural practice in its
proper context | also needed to get insight intlage life in general, including social,

religious and cultural dimensions.

3.2.1 Observation

By spending time in the field area the researcheermitted to observe actual practices, both
daily events such as irrigation and livestock hegdand special events like funerals and
festivals. Such observations may open for many eqp@@stions regarding concrete events. The
benefit of observation in combination with intemweand field conversations is that the

researcher may refer to a concrete practice orteasking the informant to interpret and
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explain what happens. This combination of methodg enhance the researcher’s general
understanding of the daily life of the informants;luding dimensions of meaning previously
unknown to the researcher. In addition, observatafractual practice may sometimes deviate
from what informants say is taking place. Givert tha researcher is confident that she has
an adequate interpretation of a certain observééan, excessive alcohol consumption),
discrepancies between observations and intervieaysindicate tabooed topics and ways of
self-representation, what is openly spoken of ahdtws suppressed — at least to outsiders.
However, the researcher must be careful not togreéand categorise observations too
quickly, but ensure that she interprets observatiorierms of local categories. | will return to
this point in paragraph 3.4.

Observations are not limited to visual impressiouatsdo also include conversations
(Silverman 2003, Aase and Fossaskaret 2007). ietgsvand field conversations may then be
called observations because the researcher obsmrtam aspects of the life of the informant
indirectly through conversation. However, to obgeis/not the same as conducting
participantobservation, since the latter involves taking padocial interaction. In order to
participate and be able to observe her own padiidp in the field, the researcher must take
on a local status (Aase and Fossaskaret 2007). diigrcan she in fact participate in social
interaction in the field and hopefully be permitactess backstage, at least to the social
arenas of greatest relevance for the research ®ptovhat is a status and how can the

researcher negotiate a local status in the field?

3.2.2 Participant observation: Status and access

A status is a social position to which a collectainmights and duties is connected (Linton
1936: 113). Some of these are formal rights anakgle.g., a citizen has the right to vote and
the duty to pay taxes), but in addition a statusrsnected with a range of informal rules and
norms known as role expectations. We confirm aq@adar status by acting according to its
role expectations and by doing this we performle. ralthough there are many possible ways
to perform a role, a minimum of agreement on the expectations of different statuses is a
prerequisite for social interaction. This is be@wéthout a certain degree of consensus about
role expectations, our actions become unpredicfablethers (Aase and Fossaskaret 2007).
Social interaction can thus only take place througdraction between complementary

statuses, which together make a status set (eothem- child, or friend — friend). The total
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range of statuses in a society is called its stattemtory (ibid.). The fieldworker who tries to
conduct participant observation then has to negoéistatus in the local status inventory, so
that she can patrticipate in various arenas of kteraction. Interaction through comple-
mentary statuses may or may not give access tirideof empirical material the researcher
needs. During my fieldwork | experienced how | wasmitted access to different social
arenas dependent on the role | performed in thicpkar situation. In the following I will
reflect on how | managed and alternated betwederdiit statuses and how this influenced

my access to empirical material.

First status: Tourist

A western, young woman like me looked exactly like many other trekker tourists who

visit the Muktinath Valley, and the very first daiy$s most likely that the villagers

considered me as just another tourist. | was agpexhby western tourists and by souvenir
sellers, but was otherwise of little interest te thilagers. The tourist status gave me the right
to walk around the village and to stay in a localge and the informal “duty” (or rather,
expectation) to leave some money in local shopistheustatus gave me limited access to talk
to people about agricultural practice or village.liThis was quite as expected and | knew that
| had to act counter to the role expectationstofuaist in order to take on a different status.
Since | did not want to have a hidden agenda liberavished to be open about my
objectives, | told that | did research and thablid stay in the village for several weeks

when people asked me. However, it is not sufficientst claim the status of a researcher
and expect that people accept it. Instead, theseawmocess of negotiation between me and
the villagers where | could choose how to act,rfmitcontrol how people perceived me.
Naturally, people initially treated me as a tourddy first concern was to get out of the tourist
status, but | knew | could never become localJlager. In anthropology it is considered an
illusion that a fieldworker can “go native” (AasedaFossaskaret 2007). Rather, my hope was
to negotiate a partly local status in which | comigégrate the researcher status, as suggested
by Aase and Fossaskaret (2007). Luckily, such tiydacal status was already available in

the local status inventory.

Second status: Teacher

On my way to the village, | met a German lady whaswoing to Jharkot to teach in the local
monastery school (thgpompg. She had long experience as a teacher in Ndpakgoke

Nepali and had contacts in Jharkot. Since they sfeoet in teachers in tligompa she asked
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me during the first week if | wanted to help headle English. We made an agreement and in
this way | became a volunteer teacher, holdingsels$or two hours every afternoon. | soon
discovered that ‘teacher’ became my new statulsarvillage. | presented myself by saying
that | was doing “research and teaching”, but #sponses | got led me to believe that only
the latter part was actually considered. When peomt me on the path they repeatedly
askedWhere are you going? To the gompa®t, sometimes simply:Gompa? and they
expressed their satisfaction when | confirmed. &csgd event confirmed my impression. One
night the common village phone rang, and a womaad®r“my friend in the gompa, the
teacher”. They sent for me, trying to explain to me in p&oglish that | had received a
phone call, until | managed to explain that it ygagbably the German lady the caller tried to
reach. Then only did they go for her. After thatident | was assured that people in the
village — at least those who knew me — ascribedh@aetatus as a teacher. The researcher
status seemed to be neglected. | interpret themgasbe that this status is normally not a part
of the local status inventory and neither is theplementary status, informant. Hence, the
role expectations of the researcher — informarntistset was not clearly established and
people did not know what kind of behaviour they evier expect of me when | presented my
self as a researcher. The role expectations @&chéz, however, were known to them since
teachers have a function in the village and are pgaut of the local status inventory.

It surprised me, though, that people ascribed tdhaestatus as a teacher so rapidly. Then |
heard that a western young woman had stayed ivilthge some time before my arrival, as a
volunteer teacher in the gompa. My assumption Wwasshe had negotiated and found a place
in the local status inventory as a volunteer tegcrel when | arrived, they ascribed me the
same status. Since | could not escape my westekgtmund and | did not speak the local
language, the volunteer teacher-status was proloayypartly local. As a teacher | found the
role expectations to involve the duty to teachdhidren every afternoon, and the right to
have tea in thgompakitchen, play with the children and otherwise watkund in the

village. People were friendly and greeted me, itileé lconversation occurred. The teacher
status did not give me access to ask all sortsie$tipns about agricultural practices,
experiences and challenges, let alone conduct f@®gei-structured interviews. Such
activities are not part of the role expectationa teacher. In order to get access to the type of
empirical material which was necessary in ordeartswer my research questions, | needed to

take on the status as a researcher and | neededdis¢ance of an interpreter.
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Third status: Researcher

Adults in Jharkot generally speak little or no Eslg) but the children and youths who have
learnt English at school are often more skillegot in contact with a local 18 year old girl
who was on vacation from her boarding school inhikeindu and who spoke fairly good
English. When we had got to know each other aratli$pent considerable time at the
doorstep of her family’s small shop, we made ar@gent with permission from her parents
that she would work for me for payment. To my dgaiptment, however, it proved difficult

to get access to people for interviews. When weehtogether, | with a notebook and a pen,
and she asked someone if we could interview thesatadogriculture, they often turned us
down. Only occationally we were permitted accesswhen it happened, the interviews were
both informative and useful. The problem was toagetess. It was disappointing to
experience that people who had greeted me kineélyptavious day, suddenly showed great
reluctance when we asked to interview them. Aftens days my interpreter even avoided to
ask people for interviews, sayifiipey are busy, they have worléven before we had
approached them. When we sat on her doorstep, leowaily conversations with neighbour
villagers occurred, and | had many informativediebnversations in that setting. | suspected
that the general reluctancy of the villagers hadething to do with me taking on a researcher
status, and when | later talked to an experiencggbhN interpreter, his view was that:

“People don’t want to be interviewed. They thin&ttthese westerners are just like tourists,
that they take pictures and leave and maybe selpitiures and get money. So they don't
want to be interviewed, it is much easier if yost gtart to talk, then they tellThis

statement described my experience precisely. de€ldio rely more on the relations | had
established during my stay, as a customer in d &, a lodge guest and a friend. | choose

to summarise all of these statuses in the termréi.

Fourth status: Friend

The friendly relationships | managed to establigth weople during my fieldwork turned out
to be crucial for my access to empirical mateksnce, | included the researcher status into
other statuses and relied on already establishatiorgships. The fact that | had been open
about my research objectives from the outset wanafit in this situation. Some of my new
friends offered to help me and set me in contat ¥ellow villagers. These friends became
key informants and door openers to me. My accessalg® enchanced after | was invited to
and participated in local festivals, celebrationd pujas(combined social events and

religious services), and when | occationally pgvated in daily tasks such as weeding,
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feeding animals, irrigating and milling grains. ®apant observation is primarily a way to
getaccesdo data behind the public facade, to enable theareher to produce data by means
of other methods such as observation, interviewssamnveys (Aase and Fossaskaret 2007).
By relying on alternative statuses to ‘researcheras permitted access and when contact and

trust were established, | was enabled to applyrots=arch methods.

Picture 3: Puja, walking around the village fields carrying holy books

To what extent did | manage to get backstage? ©woile hand, only the people of Jharkot
can anwer this question, but on the other, someifspevents indicate that | was permitted
backstage at least to certain arenas of village Af one occation | was invited by a friend to
come to a village meeting. On the agenda was theiajment of new village leaders
(gembasandrolos). Without an invitation | would have no chanceobkerving this important
social event, let alone understand it without ngrfd’s explanations. At several occations |
was invited to participate ipujasand one of these events became a breakthrougtdiega
contacts and trust building. One of the main atgsiof thispuja was to walk in a procession
around the village fields, carrying holy books am backs. | was shown how to carry a book
and taught to stop for all the people we passétiihdethem touch the book with their heads.
At the end of the day, after a long walk and manifjllied rituals, | was taken into the
women’s room and dressed in their traditional Tabedress. Although verbal communication
with most of the women was limited, they insistldttl joined them in the evening. Probably,
my participation in thigujawas the furthest | came in being included andllsdi performing
the role as a friend of one of the villagers. Plga was a valuable source of information in
terms of observations and field conversations. Bseoving my own participation in thpeija,
doing my best to behave properly and accordingéaituals, | increased my understanding
of pujasas social, religious and recreational events. ddingarticipation | became my own
informant and could rely on my own experience hiis tvay participant observation served

not only as a way to get access, but also as asneansight in village life.
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3.2.3 Field conversations and interviews

Having achieved access and permission to intendieanducted several semi-structured
interviews, most of them assisted by an interprétewever, when the informant was able
and willing to talk English, | chose to do so imer to retain greater control over how the
guestions were formulated. The questions, answetsedevant context of each interview
were recorded through extensive note taking anglsogented with additional personal
reflexions after each interview. Informed conseaswequested by explaining the topic and
objective for the interview, that | would anonymaenames and that the informant had the
right to choose not to answer and to terminaterttezview at any point. Through follow-up
guestions and by asking questions from many difteaagles | attempted to understand the
meaning and content of local concepts and categarid after a while | was able to

understand and use central words in the local udaap

Due to the widespread reluctancy towards reseascheld conversations proved to be very
useful. Field conversations are similar to everydayersations and thus informal
interviews, during which the researcher may get mg@armation she is not qualified to ask
for from the outset (Aase and Fossaskaret 20G@urid my informants to be much more
comfortable during field conversations than in th@re formal setting of interviews.

Although I often performed other roles than ‘resear’, in many situations | found it
appropriate to descreetly make notes. Field coatierss in combination with observations
introduced me to new perspectives on farming altagé life. When informed consent was
not possible to obtain (e.g., when | was merely @iree group where conversations occurred),
| considered my ethical responsibility to judge wiee or not the shared information was too

confidential to be recorded, and in certain inségrtbe conclusion was positive.

3.2.4 Supplemental methods

Some observations of relevance to my researchignestoncerned the extent of phenomena
and therefore demanded some use of quantitatieated methods. During my fieldwork |
conducted a small household survey (n=38) in ai@guantify the extent of migration, with
the following objectives: Firstly, the extent oftér migration, or more precisely, how many

members of each household who spent the wintdreivitiage. Secondly, | assessed the
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extent of migration for educational purposes amdhnilgiren and young adults, defined as
household members aged 6 to 25. To obtain thikddathe respondent where each of the
household members was residing and his/her ocaupdtiring a) most of the year, b) in
summer, and c) in winter. The choice to distinguigiee seasonal categories was based on
my preliminary impression of seasonal migratiortgras and | hold that this choice increased
the reliability of the data, reducing the risk n€onsistent categorisation of responses. The

survey results are presented in paragraphs 2.8.5.a2n

A stratified sample of the households in the MuktimVVDC was selected for the survey. The
respondents were representatives from househottsiiierse characteristics in terms of
household size and composition, ethnic groups andanic situation (income and land
holdings), and all respondents were over the ag8 ot he sample selection was partly
dependent on my access to respondents, which tligenmit me to strictly fulfil the criterias
for representativity in terms of numbers and randess of the sample. Therefore, | will not
make claims about the generalisability from the ganto the total population of Muktinath
VDC. Still, several key informants said that theydra clear impression of a general trend
which complies with the survey results. Figuresrfrine national census documents also
report of the same trend for Mustang in general.

A selection of additional methods and techniques &also applied during fieldwork. These
included the sketching of an agricultural calentiarg allocation schemes (mapping the
allocation of time and labour to various activitiesa household) and photo eliciting (asking
key informants to identify and explain featuresnoy photos). In addition it was useful to
make simple drawings together with my informantenbance my understanding of the
meaning of local concepts. For instance, when gitieig to understand the hierarchic
structure of the village leaders and committeedesd drew a stairway and asked my
informant to place the various positions accordinglb determine which positions were open
to women, | drew a man and a woman and we usedrévangs in our conversation. | was
constantly aware of the risk of mistranslations bypdising photos and drawings | attempted

to reduce that risk.
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3.3 Methodological challenges and choices

3.3.1 What is “‘work’? Interpretor challenges

To interview informants about their daily activigi@n my case, farming) is to practice double
hermeneutics, meaning that the researcher interfiretinformant’s interpretation of reality.
Using a translator involves the risk of triple hemautics, however, if the translator is more
interested in demonstrating his or her own vievesittihose of the informant (Aase and
Fossaskaret 2007). Being aware of this risk | @érpthit to my interpreter and my impression
was that she translated as literal as possiblengdittle herself. The challenge was rather
that despite our agreement, she often said she oatiicome with me, but had to work.
‘Work’ then meant to watch the family shop in cas®urist came by (two customers would
make a good day). Even though we had agreed oityangage in return for her assistance,
her mother often told her to stay home insteaderdtwhile | understood that to her mother,
what | was doing was merely to talk to people, vy she probably categorised as leisure.
‘Work’ for her meant to do something tangible lile@ming or housework — or the very least
keep the shop open. In this situation my interpnetebably experienced a role dilemma
between her mother’s expectations and mine, asdlt@ the dilemma | decided to also rely
on other people in the village who spoke Englisti eould translate for me. Altogether it was
probably beneficial that all my data were not féd’ by one single interpreter. For me, this
strategy also resulted in new acquaintances angbld new information.

3.3.2 “Sometimes little, sometimes much. It depends.”

Responses of this kind were frequently given whaskied informants for quantitative
assessments of annual yields, work load, watefadibtly, food production etc. | take this to
indicate two things: Firstly, variations are theman local agriculture, so my informants saw
little point in giving accurate figures. Any fixadeasurement of average figures could then
give a false sense of accuracy and stability. S#igomy informants did not consider it
important or meaningful to quantify every aspedtagricultural production, not even the
area of cultivated land. My data thus involves fawnbers, though in some instances
secondary data and statistics at district levelraskided to give the reader a general idea.
Since my research objective is to reflect on tbgifiility of the farming system, focus is kept

on the qualitative aspect of agriculture to ungerdtlocal practices and relations between
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agricultural factors of production, not primarity &ssess their extent. This qualitative focus is
reflected in the subsequent farming system ana{ghspters 4 and 5).

3.3.3 Ethical concerns

After conducting fieldwork the researcher is inagbto her informants for their time and
information. The wish to give something back isas present, but there is no simple answer
to how this is best achieved. Methodologicallyydtuld for instance be highly questionable to
offer payment for interviews as this would involasignificantly increased risk that people
would only tell what they thought the researchented to hear. My attempt to make a slight
contribution to the community — besides being anpiodge guest — was primarily
expressed by giving English lessions. During myigigation in the above mentiongdija |

also asked for permission to take portrait phofasome of the women while they were
festively dressed. By means of a small photo prihteas able to give people their printed
portraits, an act which caused great excitementeauaests for more photos. Still, these
slight attempts at repayment are minimal when caetbto the valuable empirical material,
the kindness and hospitality | got from peopleharkot. Therefore, it is not only for
methodological reasons that | consider it my datinterpret and represent the empirical
material as truthfully as possible and to upholdcail standards of trust and confidentiality in
my treatment of the data. Certain sensitive andg&l information has been left out in
consideration for the informant. This is an impottpoint because even if my research
objectives were known, field conversations do ndiymeot open for a formal request of
informed consent to use the information for rede@urposes. To do so would be to break
with the role expectations. Methods such as obsensand field conversations largely
depend on the ethical judgement and sense of dmtm@ the researcher (Aase and
Fossaskaret 2007). The context in which the infoionavas shared was also considered
critically. To further ensure confidentiality aliformants are anonymised and given common

Nepali names as pseudonyms in this thesis.

3.4 From observations to data

Events and expressions may be empirically obsekugdhey must be interpreted in order to
become data. In this process of interpretationogate our observations in cognitive

categories (Aase and Fossaskaret 2007). AlthowghlHity to categorise observations is
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universal, the content of meaning and the relaiwphasis put on the various categories are
not universal. This is because categories havédtaraucomponent, meaning that the same
observation may be categorised differently dependmthe experience and cultural
background of the interpreter. When conductinglfierk the researcher should attempt to
understand the categories and concepts (i.e.,a@atéabels) used by the informants when she
interprets her observations (Wadel 1991, in AaskFassaskaret 2007). Interpretation of
empirical material in terms of informants’ concejst®ften referred to as tleeniclevel of
analysis. Subsequently, when data is producedranddribed, the researcher must analyse
and discuss her data with reference to theoriesaiedtific concepts in order to
communicate her findings to the scientific commwrnilthis is a process at te#ic level of
analysis and is the concern of paragraph 3.5. $tinduish between emic and etic level of
analysis is important for the ensurance of religbédnd validity of the research, to which |

now turn.

3.4.1 Reliability

The concept of reliability originates from quartita methodology, but has been transferred
to qualitative research. According to Kirk and Mil(1986: 19), reliabilty refers to the
accuracy of a measurement procedure when appli@deotain phenomenon, to what extent
it yields the same answer however and whenevsrcétried out. The objective is to avoid
that accidential circumstances of the method imitgethe result, thereby ensuring systematic
and consistent measurement procedures. In quaditedsearch, “measurement procedures”
often involve categorisation of events and objddeanmersley (1992: 67, in Silverman 2001)
suggests that reliability demands consistency im imstances are assigned to the same
category by different observers or by the samerobsen different occations. However,
some social scientists object to this, arguing pleaiple do not always agree on how an event
should be interpreted and categorised (Kirk andevil986, Aase and Fossaskaret 2007). In a
fieldwork situation, informants may disagree bottoag them and with the researcher on
how to categorise an event: A rainy thunderstoroidcbe a bad omen to one person, longed-
for rain to another and simply bad weather to altherson. Aase and Fossaskaret (2007)
argue that it is not the task of the researchdetade who is right, but rather to document and
attempt to understand diverging categorisationbpécis and events. However, there must be
consensus on whether or not the event (such d@audhderstorm) actually occurred.
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Reliability may then be ensured by describing olegwns as concretely as possible (Seale
1999, in Silverman 2001). This involves to be hote®bservations and to seek to
distinguish between the observation and intergoeté) of it (Aase and Fossaskaret 2007).
When writing my field notes | was careful to digfinsh observed events and objects from
direct quotes and field conversation, and agadfigonguish these from my own reflexions

on what | saw and heard. Still, | do recognize ttespite every attempt to describe an event
as concretely as possible, every observer is iaelitpositioned (Kirk and Miller 1986,
Massey 1995). At some point observations must teepreted to become data and whether
my interpretations comport with the understandihglgects and events of my informants is a
question of concept validity.

3.4.2 Validity

Generally speaking, validity concerns the relevasfdbe data for the research questions
(Grgnmo 2004). There are several types of valalitg many of them concern quantitative
methods, but of particular importance to qualiatstudies such as this is ‘concept validity’.
At the emic level of analysis concept validity ke textent to which the researcher represents
the empirical material in a way that the informazds subscribe to. This involves to interpret
objects and events in terms of local categoriescandepts and to have a proper under-
standing of these. For instance, | learnt that [gempJharkot call themselves ‘Tibetan’, not
‘Nepali’ although they are residents of Nepal. ¢ same time, the distinction between
‘Nepalis’ and ‘Indians’ exists, but is of less imfance since India is not considered ‘abroad’.
In my western mindset national borders are prontjrimrt the reason | got was that residents
of Nepal have no visa obligations to India. Whesked whether an informant had ever been
‘abroad’, he would often say no — but when | nesitetl if he had ever been to India, the
answer was positive. Further, to be ‘brothers’ dogsalways mean to have the same parents,
but is also used as a symbolic concept. This isgvboitexamples of how local concepts must
be properly understood to ensure concept validiganing that | have a proper understanding
of what my informants actually refer to when theg & certain concept. Other examples will

be presented and explained throughout the andlgtiegters of this thesis.
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3.5 Analysing data: Scientific concepts and analytical frameworks

So far, this chapter has concerned fieldwork mettfoddata production. The next step is to
analyse and discuss the data in the light of tksoRrecisely defined, formal concepts must
be applied to enable communication of findingshi® ¢cientific community (Aase and
Fossaskaret 2007). In this process, attention bruphid to concept validity to ensure that the
applied theoretical categories and concepts givepanopriate representation of the data. The
theoretical concepts should not conflict with the@level concepts. For instance, | refer to
the animajhopain this thesis and translate it to ‘yak — cow hghrTo simply call it a ‘cow’
would be to demonstrate poor concept validity. lkemtnore, in farming system analyses the
category ‘livestock’ is often applied, where allndesticated animals are localized and
ascribed the same meaning. A Hindu would perhajesoto this categorization and argue
that since cows according to Hinduism are holytares, they have a completely distinct
meaning, involving the prohibition of eating orlki them. Thus, he would probably locate
cows in a separate category from goats and shéeseTexamples illustrate the importance of
awareness of which theoretical categories we agptiyhow we label them when analysing
data. Attention is paid to concept validity betweenic and etic level of analysis throughout
the farming system analysis. By explicitly refegito local concepts the reader is given the

opportunity to re-examine concept validity.

The application of a farming system approach hasigations for how data are analysed, but
the reader will need a theoretical introductioffaioming systems before the consequences for
data analysis are evident. Therefore | will addsesse of the basic assumptions and
implications of system analysis in paragraph 4tg&mTl will discuss how a system must be
artificially limited for the purpose of analysisdnlearify the relationship between focus and
context in this thesis. Further, | will discuss #pstemological basis of system analysis and,
lastly, justify the methodological choices | makkem defining analytical categories, which

in this case are the farming system variables.edtical introduction to farming systems is
the subject for the next chapter.
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CHAPTER 4: FARMING SYSTEMS IN THEORY AND
PRACTICE

Agriculture is the backbone of a majority of rucaimmunities in the global south, and so it
has been for millennia. The human civilisation ashswas conditioned by the deliberate
favouring of the growth of selected plants in tlegtife Crescent in today’s Middle East.
Despite the last centuries’ industrialization agdaultural modernization at a global scale,
the age-old practice of small scale farming ig #t¢ most important occupation of a
significant share of the population of the worldiedtists from a range of disciplines have
been occupied with the study of agriculture, amibregn social scientists. As expected, the
perspectives across the disciplines have divergastidally both in terms of focus, methods
and conclusions. Some have, though, attemptedtty sigro-pastoral systems as a whole of
interrelated variables, and they have tried toams multi-disciplinary way. One of these
attempts is the contribution of Turner and Brygds7) Comparative FarmingystemsrThis
chapter will discuss the farming system approachitstheoretical roots in peasant economy
and human ecology. Several analytical conceptsbeiintroduced and the case of Jharkot
will be applied to concreticise the general thaoadframework. Lastly, the chapter includes
a discussion of some basic assumptions in systamsas), leading up to the subsequent

indepth analysis if the farming system of Jharkot.

4.1 Farming system approach

A farming system is defined as “any level of ur)igagaged in agricultural production as it is
wedded in a social, political, economic, and enumnental context” (Turner and Brush 1987:
13). A farming system approach is then a way otdlesg and possibly — by the use of
theories — explaining agricultural production imte of units, their interrelations, and the
contextual circumstances. It is an interdiscipnapproach which includes various
perspectives crosscutting academic divisions. thteah, cooperation between researchers,
farmers, and other agents is encouraged. Witheeéerto the preceding tradition of human
ecology, it is a holistic system approach tryingapture the complex reality of agriculture in

an integrated, non-reductionist way (ibid.).
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In terms of scale, Turner and Brush (1987) stadettie main unit of analysis is one of micro-
level: A farm or household, a village or a smadlarThe main focus in this thesis is the
farming system at village level since the orgamimaof agricultural activities is not only a
family matter in Jharkot. There is instead a strivadition for community work and
cooperation at the village level, for instanceriigation rights and herding responsibilities
which are distributed on a daily rotational bakgen though households are important
organizational units in the village life and thesizaeconomic unit in terms of land and
agricultural production, the households’ participatand membership in the village
community is decisive for their entitlements to coan property resources such as water,
pastures and forest resources. Since these resarecef vital importance in a farming
system, | find the village level of superior relaga to a household level in my analysis of the

farming system. Analysis at household level isudeld only to nuance the general picture.

In the farming system approach attention is primgaid to the internal dynamics of micro-
level agricultural units. For the cultivator theitsrrepresent factors of production. However,
these are not detached from the wider context@kand economic change. External
influence on the farming system such as marketioglsand fluctuations, changes in the
natural environment, national politics and the ke contextual factors influencing the
farming system in various ways (Turner and BrusB7)9Even though there might be
feedbacks of influence also from the farming systemther places and institutions, these
will not be given analytical attention in the follong analysis. The analytical focus is rather
kept at the local ecological factors of productramch are relevant for the agro-pastoral
production system, such as the fields and cropsstock and pastures, forest, water and
labour. These factors of production are considaseendogenous and interdependent
variables in the farming system analysis, togettitr human practices and social

organisation concerning resource exploitation aadagement.

There are multiple ways of approaching farmingesyst. The concept has frequently been
applied by both researchers and development atfenisghout the 20th century, at times
with rather diverging focus and methods (Colin @mdwford 2000). However, the work of
Turner and Brush (1987) has over the years becomdedy cited classic in academic circles
concerned with farming system research. Their daution is threefold. Firstly, they provide
case studies from a representative range of tharigrsystems of the world, conducted by

various researchers. Naturally, the great diffeesrimetween for instance large scale European
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farms and, to take another extreme, swidden i\thazon will lead to rather diverging
studies. Nevertheless, Turner and Brush advocataséfulness of standardised criteria of
classification to range farming systems at a glasbale. The farming system of Jharkot will
later on be classified accordingly. Secondly, Tuare Brush develop a comparative
framework for analysis of different types of agttaval systems. Lastly, they address factors
of agricultural change. Although the farming syst@oproach represents a temporal snapshot
of the current practice in a system and henceaseto criticism for giving a static
representation, the aspect of dynamism is capiarts third attempt. Analysis of current
farming practice is therefore useful as a poirdearture for further investigation of
agricultural change. In this thesis, assessmethteofiexibility of a farming system is one of
the analytical aims and flexibility is preciselyetpotentialities for agricultural change. Hence,
it will serve as the dynamic aspect of the studplate of the classical theories of agricultural

change referred to by Turner and Brush (1987).

When it comes to the elaboration of a comparataméwork as mentioned above, “[m]ost
classifications and typologies appear to focushendifferences among agricultural systems,
often with such precision as to hinder usefulnessdmparative assessments and tests”
(Turner and Brush 1987: 6). If the aim is to lagwgrd for comparisons, criteria of
classifications are better presented in a contiaweay, as ranges with two extremes.
According to the writers, three such continuoudescenay be identified as universal. Firstly,
output intensity, secondly, technology type and,rand thirdly, production type and mix.
The claim of Turner and Brush is that all farmirygtems include these three components and
that change in a farming system will also lead ehange in its relative position at these
scales. In this way the scales may serve as ansaivi&y/stem of classification. Even though it
is not the intention of this thesis to provide anparative study, | will second the claim of
Turner and Brush that it is still important to fgate comparative studies at a later stage by
classifying each case study. In the following Illtherefore attempt to place the farming
system of Jharkot in the system of classificatiovvgled by Turner and Brush (1987).

4.1.1 A classification of farming systems

The first scale concerns tbetput intensityof the system which is assessed by measures of
yield per unit area and time. This quantified meassi only one out of several possible

indicators of output, and the importance is notngmh the accurate figure but rather the
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relative position of one farming system to othenfeg systems (Turner and Brush 1987).
The farming system of Jharkot is a low-intensitgteyn primarily due to short growing
season, location at high altitude and labour asrthi@ input. It is a cumbersome task to give
accurate figures of output per unit area and tmmthis case. Climate variability and risk of
crop failure cause great variations in yields frggar to year. In addition, for the local
peasants the size of their fields in square meétretlesser interest than the quality and
irrigation situation for each field. When asked, mfprmants reported only the number of
fields —khetior shingin vernacular — not the size of them. | theretoo&l that a better
indicator for output intensity is the yields peiitiseed grain a normal year, although my
informants strongly emphasized a significant valigifrom year to year.

“We get 4 times the seed here, it's not much. Bneesfor uwa gahufi. Because of
the height, altitude. In Kagbeni you can get temeis, but here we get four, maybe
five... and sometimes we don’t even get our seeds yae know.”(Purna, male 46)

From the quote above we see that yields of fofiveotimes the seed weight is considered
normal yields in Jharkot. That is, for opathi (about 4 kg) seed grain, four to figathiis a
normal harvest. A harvest of seven times the sesd s considered to be a very good yield,
while “bad is to plant ten pathi and harvest eight pdathjRam, male 46). The farming
system of Kagbeni is located 750 metres lower thearkot and has higher yields, indicating
the impact of altitude on yield potentials. Outpuénsity is not solely dependent on natural
conditions though, the organisation of the farmsggtem is also a factor of influence.

Labour and water availability are more constraitieth land availability in this farming
system. Therefore, there is little reason to mazénproduction per unit area, but rather to
optimise the returns to labour and water. Sinaatexs and irrigation channels must be
constructed and maintained for the soil to be pctde, cultivation is kept at a limited area
despite the relatively rich availability of landil it may be noted that certain households
experience lack of agricultural land due to sneailld holdings. The facts that no outsiders are
permitted to buy land in Jharkot, combined withlohog population over the past 20 years,
have contributed to an extensive abandonment afwdtyral land. It is reasonable to assume
that the output intensity of the farming system &etsially increased per unit area, but that

total output has decreased over the last coupdecddes.

® Barley (Nepali: Oats)
® Wheat
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The second criteriotiechnology type and miimplies a continuum from paleotechnic to
neotechnic. While paleotechnic systems mostly wseam labour as input in agricultural
production, systems at the neotechnic end of thke sse a range of input derived from
petroleum, irrigation, pest control, mechanisatma genetic material (Turner and Brush
1987: 8). In the farming system of Jharkot litdeéeznal input is used in agricultural
production and the level of mechanization is gehelaw. Practically no pesticidéor

artificial fertilizer is used, only local manurefertilizing the fields. Historically, the high
transport costs on goods from the lowlands madeanuabour the main input in agricultural
production. This is still the case although tramsposts were significantly reduced with the
completion of the road in October 2008. The crapsharvested by hand and sickle, but
human labour is supplemented by draught animalpléarghing. The presence of irrigation
channels and pipes distinguishes this farming sy$tem purely paleotechnic ones, although
the irrigation system is based on gravity and moglkectric pumps. From these characteristics,

Jharkot is defined as a semi-paleotechnic farmystes.

The third criterionproduction type and mjixiescribes the degree of market integration from
pure subsistence production to the other extrenoemimodity production exclusively for the
market (Turner and Brush 1987). In the farmingeysof Jharkot, most of the agricultural
production is consumed locally. Some fruits andetalles are sold at the local market and to
lodges, while small amounts of dried apples andeap@ndy are exported to the cities.
However, the monetary income from such productgiite negligible. Interestingly, there is
currently a shift towards increased productionpglas and niche products for the markets,
an issue to which I will return later. For now utffice to say that agricultural production is
mainly subsistence oriented, and hence the dedmeariet integration is generally low.
Nevertheless, the consumption pattern in the fagraommunity is more complex. In

addition to the consumption of local produce, laggantities of rice and other food items are
imported to the village. Lodge and shop owners sigmrt manufactured products for sale to
villagers and tourists. This is not a new featunees people in the area for centuries have

depended on external income for food import.

" There is one exception to the general trend; armadr and lodge owner have bought a small motorized
threshing machine, and he have also once usedipestifor some of his apple trees. He did theruset
pesticides for his wheat and barley fields, however
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4.1.2 Subsystems

The analytical approach of farming system resesrth initially regard the whole system as
one entity, and then to analytically split it uparparts and types of relation in order to study
each separately (Turner and Brush 1987: 12). Téwerseveral possible ways of splitting the
complex whole into subsystems, but the categoosatpplied by Turner and Brush is
threefold: Human, environmental and genetic sulesyst Thehumansubsystem is mostly
studied by social science and concentrates on rescontrol, labour intensity and
availability, demography, innovations, relation$ven social and economic units,
consumption variables, decision making, and orslipétween these features and the
environmental subsystem. Thavironmentakubsystem is the area of agronomic science.
Here the focus is on natural conditions such dswater, pests and the like. Last, thenetic
subsystem concerns types of cultivars and animasldition to population dynamics
affecting these, and is the focus of biologistserkif the farming system framework opens up
for multidisciplinary research cooperation, a sengésearcher will have to narrow down her
focus of study, in this case to the human aspddeming systems. The always present need
for limiting the scope of a single study illustraite practical difficulties of interdisciplinary
and holistic approaches. One way of fulfilling thaistic ideal of farming system research is
through collections of case studies with overarghliiscussions, such as the work by Turner

and Brush. This thesis may serve as such a ca$g stu

4.2 Theoretical precedents of farming system research

Like most analytical frameworks, the farming sysi@pproach did not emerge in a vacuum.
Turner and Brush acknowledge the insight gaineddweral theoretical schools of thought on
which they build their framework. A short reviewsdme of the precedents of the farming
system research is useful at this point, with paléir focus on peasant economy and human
ecology. In addition, certain theories of particidaographical relevance influence
agricultural research on these regions. When itesotm Nepal since the 1970s, research on
agricultural systems have been strongly influermgthe Theory of Himalayan
Environmental Degradation (lves 1987). This thewsilytherefore be addressed and
discussed with reference to the case of Jharkatly\,dhe theoretical contributions of new

ecology will be presented.
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4.2.1 Peasant economy

The emergence of farming system approaches wanainy ways a reaction to the somewhat
reductionist farm management approach of the 1886sman 2002), which focused almost
exclusively on economic decisions concerning adjuical production and little on ecological
factors and environmental variability. This appioa@s led by the goal of technological
transfer from the western First world to the sdezhlbackwards’ Third world countries
(Kerblay 1988). The closely related peasant studli€thanin (1988 [1971]) and Wolf (1965)
also focused on the production side of agricultlif@| with frequent references to the early
writings of Chayanov. His works marked the shifattention from the capitalistic firm to the
household as basic unit of production in agricaltsocieties (Kerblay 1988, Turner and
Brush 1987). However, opinions on the main deteamis for agricultural production varied
among different scholars. While Chayanov emphadweeholds’ internal demographic
dynamics (Kerblay 1988), neo-Marxists and depengémeorists claimed that external
economic relations, domination and exploitationemglobal capitalism were the main

factors in determining production (Turner and BraSB7).

The increased academic concern with agriculturenduhe 1960s and 70s raised the need of
a definition of the term ‘peasant’ as an analyta@icept (Shanin 1988 [1971]). The term has
been applied based on a range of different critand the very attempt to define peasant as a
general type has been criticised based on the anguof great diversity among peasants
worldwide. Shanin, however, argues that “sociolabgeneralization does not imply a claim

of homogeneity or an attempt at uniformity” (Shah®88 [1971]: 2). Rather, he pays

attention to the similarities instead of the obglyuresent differences among peasants across
regions, countries and cultures, a position shayeturner and Brush (1987). In order to

clarify the relevance of the term peasants forpibaple of Jharkot, a brief discussion on

definitions is appropriate at this point.

Chayanov distinguishes peasants from capitalisenwie defines peasants as “partially
monetized family farms that do not hire labour” &ganov 1966 [1920], in Chibnik 1984
336). Wolf argue along the same lines when he midesdefining criterion of peasants that
they control the land they cultivate (Redfield 158hanin (1988 [1971]), however, takes a
less dominant stand on the issue of peasants’aianter the land. He points to the fact that

many peasants are subordinated the power of otgsige it landowners or tax collectors. In
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this sense peasants do not always own or contitblenghe land that they cultivate nor the
yields that they produce. According to Shanin, patsshould rather be defined asall
agricultural producers, who, with the help of simgquipment and the labour of their
families, produce mostly for their own consumptidingct or indirect, and for the fulfilment

of obligations to holders of political and econommwer.” (Shanin 1988 [1971]: 3, emphasis
in original). This definition includes several fart, but a prominent characteristic is that
peasants have the family as basic unit for botdyertion and consumption, although they are

also partly integrated into market relations.

For most of the peasants living in Jharkot, thiscdgtion seems to fit quite well. However,
Shanin’s emphasis on an ‘underdog’ position of mxtedominance is not of very great
relevance. The most common feature regarding leghdisrin this area is that families own

and control the land that they cultivate, and meeedhat the governmental land tax is
negligible. In Jharkot, the tradition is still uptidy social consensus that villagers are not
allowed to sell land to outsiders, precisely inasrtb keep the control of the land at local
hands. Hence, the last part of the definition cdr8h is less characteristic for the people of
Jharkot. However, if the definition is understoanderms of a prototype instead of a category
(see Aase and Fossaskaret 2007), this is not reitgggoblematic. The definition may then
be considered as the prototype of a peasant, witmwthe peasants of Jharkot share the most
important features, but not all. The understandihg general concept as a prototype captures
the inherent diversity among peasants that Shanphasizes, better than a category with
absolute criteria. Shanin himself is also clossuggest such an understanding of the term
when he elaborates on a number of ‘analytical mafgjroups’ which lie close to, but lack

one of the characteristics stated in the genefalitlen of peasants.

A last feature of the peasants of Jharkot shouldigmussed related to the definition of
peasants. In Jharkot, most households have memmveirged in productive activities outside
agriculture, either seasonally or permanent. Thiggs additional income to the household
besides agricultural subsistence production. $]l argue that the family — or household,
understood as those who own land together — ibdli unit of social organisation at the
local level and of great importance for the choioe$art of the individual household
members. Therefore, even though some of the famémbers take on non-agricultural work

from time to time, the family is still primarily peasant family. With these considerations in
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mind, the definition of Shanin is to be appliedhe following. A prototype understanding of
peasants precisely allows people to be more orcless to the ‘core’ meaning of the term.

Classical definitions may be applied without takorgthe analytical approach in which the
definition arose. Although the farming systems apph of Turner and Brush to a large
extent includes peasants, the approach deviatestfre analytical interest in peasant
economy studies. While Chayanov, Shanin and Wotewencerned with the households’
economic production in terms of input of labour andiput of yields, Turner and Brush were
more concerned with the totality of the agricultwgstem, including its ecological factors.
However, important contributions from peasant ecoypavere acknowledged in the farming
system approach, for instance the claim made by&iwy that peasants may choose not to
increase their production once their needs areifrtbe drudgery of the additional work is
considered higher than the utility of increasedstmnption (Chayanov 1925, in Kerblay
1988). Coming to a similar conclusion, the acknalgkment of peasants as satisfiers were
central to the thesis of Boserup (Turner and Ba83i7). She clearly distinguishes the

decision making of peasants from that of capitaligtofit maximizing firms.

To characterize the people of Jharkot as peasalhtsawve consequences for the later analysis
of farming flexibility. Since the definition whicis cited above highlights partial market
integration as characteristic for peasants, the@anopens up for an analysis of the

flexibility to supplement subsistence productionhaproduction for the market, and also the
flexibility to alternate between these strateghgs alternative typology distinguishing
subsistence peasants from commercial farmers wannplicate such an analysis of

combined strategies as an important area of flitxilim this farming system.

4.2.2 Human ecology

Besides peasant economy, farming system reseaaals direavily upon the heritage from
human ecology, which was quite influential partasiy in anthropology and geography
during the 20th century. The main preoccupatiohwhan ecology was to study human
adaptations to the environment, or in other woattals,complex relationships between culture
and nature. Quite often, cultural features werdamed in terms of the function they served
in various subsistence activities, although cultals® helped define what was regarded as

natural resources (Turner and Brush 1987). Holdggcriptions were often attempted, which
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led to case studies of limited geographical scagenitation which often ended in ignoring
external influence on the system. The classicak&of among others Geertz (1966 [1963])
and Rappaport (1968) were typical studies of simalated societies. However, with the
emergence of political ecology the need was ma&ke into account the influence of external
relations on the system, particularly in terms@fremic and political processes at higher
scales. With the recognition of global interconeedciess as initiated by among others Frank
and Wallerstein this need proved even more imptridns recognition left its mark also
upon the farming system approach, which clearliedtthe importance of external links and
processes as context for the analysed case, fantcespolitical and economic circumstances.
Nevertheless, the most important heritage leftlopén ecology in farming systems research
is the systemic description and analysis of subisce systems in their context (Turner and
Brush 1987).

Classical ecological thinking was for long guidgdassumptions of stability, equilibrium and
predictability in ecological systems (Neumann 20@6¢entral contribution to this line of
thought was among others the concept of climaxtatiga in stable equilibrium, as presented
by Clements (1916, in Neumann 2005). Another one tiva widely known study of
Rappaport (1968), focusing on people’s functiom@ation to a stable environment,
resulting in system homeostasis — that is, requdatiechanisms in the system to restore the
assumed ‘balance of nature’ (Dice 1955). While Rgympt viewed human culture as a
functional part of the system homeostasis, those nather subscribed to neo-Malthusian
theories viewed nature as pristine wilderness wiuak in balance before the destructive
humans entered the scene (Neumann 2005), inevib&bhgxploiting the natural resource
base due to population growth. Such neo-Malthuasignments of negative environmental
effects from rapid population growth have for |drmen prominent in the political and
scientific debate concerning mountain and hill feagrsystems of Nepal, e.g. the Theory of
Himalayan Environmental Degradation.

4.2.3 The Theory of Himalayan Environmental Degradation

In the wake of an international conferenceD®velopment on Mountain Environmeémt
Munich 1975, predictions were made of an emergmgrenment catastrophe (Aase in
progress). In a particularly influential paper bykEEckholm (1975), the concern was

expressed that a growing peasant population in INepald expand the area of cultivated
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land at the expense of forested areas, exertiotenaible pressure on the natural resource base
(Aase in progress). In what Jack D. Ives laterechthe ‘Theory of Himalayan Environmental
Degradation’ (lves 1987), the various predictioresevmerged into a coherent theory
postulating deforestation and soil erosion in tils bf Nepal with consequences reaching far
beyond the farming systems, even to include sedeien in the Bay of Bengal. Though

both the alleged causes and predictions have beensevely refuted and criticized for

ignoring the great complexity and diversity of thenalayan region (Thompson and

Warburton 1985, Ives 1987, Guthman 1997, Ives 2a06)theory became a hegemonic
narrative among mountain researchers and policyersgksuthman 1997, in Aase in

progress).

In several case studies Aase demonstrates theunaa@ycof generalizing the Theory’s
conclusions to be valid throughout the Himalayagiae. In Gilgit, Northern Pakistan, the
semi-arid conditions leave the cultivable valleyofl barren while natural forest is found at
higher altitudes only, where the rising air codisamd is condensed into mist and rain.
Because trees are needed in the farming systegnatbglanted and irrigated close to the
cultivated fields. Due to these local conditions jracreasing population produces more forest
— not less as predicted by the Theory (Aase inrness]. In Manang, Nepal, the situation
differs. This district has experienced a procesnas$sive exodus of people the last four
decades, leading to abandonment of agricultural (&ase et al. 2010). The prediction posed
by the Theory of agricultural expansion at the egeeof forested areas is thus not a feature of
this farming system. The farming system of Jhaik@bmparable to both of the referred
cases. The natural forests to which the peasamtsraitled are located in steep hills by the
village Lupra the parallel Panda Valley to the oot Muktinath, three hours walk away

from Jharkot, not in the immediate surroundingtheffarming system. The only trees found

near the fields are those privately planted andated, just like in Gilgit.

During the last couple of decades, Jharkot haseadperienced a similar process to that of
Manang. A process of net outmigration the last desdas reduced the total number of
people in the farming system, and the number of&balds in the village has decreased from
75 to 62 over the last 20 years. In Jharkot likManang, outmigration has been followed by
abandonment of agricultural land, as outsidersxatallowed to buy land within the borders
of Jharkot. Thus, contrary to the Theory, thenmeeigher population growth with associated

expansion of agricultural land, nor would such gpa@sion be done at the expense of
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forested areas. The only way deforestation cowdd thappen was if each household in
average collected more wood from the natural fasEkupra than in earlier times. It is
reasonable to assume that this is neither theicaB®rkot. The farming system is located in
the Annapurna Conservation Area where the proguinittee (ACAP) regulates the amount
of wood each household is permitted to collect flarpra each year (Usari, approximately
525 kg). This is more restrictive than in the 1980&n the forest resources were regulated
by thepanchayaf (Pyers 1985). Even more, far from everyone choosellect their
permitted quota. Instead they manage with what tdagyget from their private trees and from
alternative energy sources. Those who choosettiitegy told me that it is hard and
dangerous work to log trees in the steep hillsugira and more expensive to buy fuelwood

from those who collect than to buy gas and kerasene

It thus seems clear that the local conditions erkibt are completely different from those
described in Theory of Himalayan Environmental Relgition. Still, the great influence of
this hegemonic discourse is evident. In a recegétagion study from the Muktinath Valley,
Kriechbaum (2002) interprets the semi-arid bushidated landscape as resulting from a
process of massive deforestation, assuming thatrékeewas once covered with trees. She
refers to overgrazing and collecting of fuel asoee for the alleged degradation of the
natural environment. Although she does take intmant declining population and livestock
numbers she expresses her deep concerns: “Witbaasponding measures, the last forest of
the neighbourhood will disappear too” (Kriechbaud®2: 84). Whether or not the mountain
sides surrounding Jharkot in earlier times weresoed with forest | cannot say, but according
to a Dombremz and Jest (1970, in Fort 1987), tiygetagion cover of the Muktinath Valley 40
years ago wa€aragana ArtemisandCaragana Lonicerathe same low bushes which
dominate the valley today. The same observationalsdone by Pyers (1985). It is thus not
very likely that Muktinath has experienced a preoafsdeforestation the last 40 years as
described by the Theory. Seventeen years latemthatain sides of Lupra also resembled
the state in 1970, when they were forested witle din, birch and rhododendron (Pyers 1985,
Fort 1987). For the reasons mentioned above | aneftbre not as concerned as Kriechbaum
seems to be when it comes to the future of thed.fgmest. In more general terms, the

gloomy predictions of the Theory have certainly betome true (Aase in progress).

® Thepanchayais a non-party system of local governance, base@presentation.
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4.2.4 From classical to new ecology

The Theory of Himalayan Environmental Degradat®partly based on the assumption of
fixed resources in a stable ecological system,ditbaut of its equilibrium by destructive
human practices. In a farming system case stuay Mepal by Ashby and Pachico (1987),
this perspective is clearly stated. In their vidwe Mid-Hill farming system they study is not
representing “a traditional equilibrium relationstietween humans and the environment”
(ibid.: 195). Rather, the writers present a sitwabf human generated deforestation and soil
erosion, quite in line with the Theory of Himalay@anvironmental Degradation and the
equilibrium-school of ecology. Important to notewever, is that far from all classical
ecologists share this view of humans as disturblaments, even when system equilibrium is
assumed. Quite a few counter the classical wediehotomy of humans versus nature, and
support instead the view that humans are partatoir@ and should be regarded as an
endogenous species in the ecological system inhithiey live (Dice 1955, Geertz 1966).
Nevertheless, the application of system analyses st necessarily involve the need to
assume mechanisms for self regulation to an extbate all changes in the system are seen
as inherently destructive. This point exactly ressed by the advocates of new ecology.

Since the middle of the 1980s there has been afuadtal shift in ecological thinking,
towards ‘new ecology’ theories of non-equilibriuthox, instability and uncertainty.
Emphasis is now put on variability and spatial regeneity, claiming that many systems
which were previously perceived as unstable mayadlgtbe highly resilient (Neumann
2005). This leads us not to automatically thinkhef Himalayas as fragile, but rather as
dynamic mountains (Gurung 2004, Subedi 2007)., $té shift from an assumed single
equilibrium to a dynamic view of agricultural syste is not a completely original idea. Long
before the formulation of new ecology ideas, Bopdi965) suggested the very possibility
that agricultural systems possess potentialitiestiange in the face of need, in her case by
intensifying food production through the shortenaidallow periods, in order to meet the
demands from a growing population. If these thosiginé rephrazed in the words of new
ecology, one temporary adaptation may be left anevaone found for the time being. The
dynamism is not a threat but rather a feature @kifstem, although within certain ecological
thresholds of tolerance. This argument will belartelaborated in paragraph 7.2 on
flexibility as adaptive capacity.
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If we then leave the assumption of equilibrium asadd rather ascribe to new ecology
perspectives of variability and change, a better efaaddressing the present state of a
farming system is to regard it aseanporary adaptionThis term acknowledges historical
dynamism in both external and internal conditioha system, since a certain state of
adaptation is seen as temporary instead of pernaajosted to a particular situation
historically and geographically. At the same tinie aspect of short-term stability is
considered since a certain state of adaptationprewail for some time before it is challenged
by changes in nature or society, inside or outgiddarming system. In the face of such
challenges — for instance climate change — theifgyisystem must respond and a new
temporary adaptation must be sought. To leavegkenaption of equilibrium in favour of
temporary adaptation permits investigations ofpteeess of change, without normative
judgements of the desirability of this change rdigss of its consequences. To characterize
the current state of the system as a temporarytaiiapis in line with the dynamic view of
new ecology. Here, historical change and variatamesseen as natural features both within

the system and in its context.

A dynamic view on both community and environmenirgers the neo-Malthusian idea that
human activity by definition is environmentally destive, disturbing the “natural
equilibrium”. There is a certain irony, howeveratlhis thesis concerns precisely the impacts
of partly anthropogenic climate change on a farnsiggiem. Therefore | wish to stress the
point that human practic@sayof course have unintended consequences — sudblad g
climate change resulting from excessive and losfyrig greenhouse gas emissions — but that
one should not take such negative effects of elrenyan practice for granted at the outset.
For instance, the interaction of the peasants afkdit with their natural environments,
through irrigated agriculture and pastoralism, rbayseen as an upgrading of the natural
environment in terms of the number of species Arddvel of biological production,
compared to uncultivated areas of the district aat@d by thorny bushes.

To draw general conclusions on this point is dlgliise for two main reasons. Firstly, the
multiple and complex human practices in interactati the natural environment have
obviously both positive and negative consequenandb® surrounding ecological system.
Secondly, what we define as upgrading and degradgjly depend on our priorities and
normative judgements and is thus a highly relagiwestion. Nevertheless, the argument still

holds that variability and change have always beatures of ecological systems, and is not
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introduced solely by human activities. However, evelaboration on historical changes of the
farming system of Jharkot is not a priority in tthesis. Similarly, although other changes
than the climatic ones now expected naturally affee farming system, these will not be
extensively addressed. To sum up, the presentaitéte farming system of Jharkot is best
regarded as a temporary adaptation, an adaptatite tsocial, political, economical and

environmental circumstances at a particular paira history of continuous change.

4.2.5 Two trends in farming system research

It is worth to return for a moment to the theoratidevelopment of farming system research.
Generally speaking, Norman (2002) holds that thasebeen two trends in the evolution of
farming system research until today: One is to egthe scope of study and the other is to

empower the farmers in all parts of the researchdmvelopment process (Norman 2002).

Firstly, in terms of scope, the trend has beendtude in the analytical focus a larger number
of factors as endogenous variables and acknowlgdgacomplexity of the agricultural
system. Over time, farming system studies thusacegl the more narrowly focused peasant
economic studies. Lately, off-farm activities s@ashnon-agricultural work have increasingly
been included in what has been called a sustaifigblinood approach (Norman 2002).
Norman thus sees a progressive development inudtgiial research, from peasant economy
through a farming system approach and over togditiood approach. There is still one
essential difference worth noticing. While both gg@ economy and livelihood studies
choose the household as the central unit of arsalfiggiming system research places in the
centre the whole ecological system of fields, pa&stuforest, livestock, water — and peasants.
Even though those who choose to analyse mostlguhean dimension of farming systems
are close to a livelihood approach, the analypoéaht of departure is the farming system as
such, not the activities of the household bothmeh @ff the farm. In this particular thesis,
focus is on the flexibility of the farming systerms such, not the totality of livelihood
strategies in a household. Hence, a farming systégmpach seems appropriate.

The second trend in farming system research cosd¢bengreater efforts which are made to
empower the farmers in all parts of the researchdmvelopment process (Norman 2002).
This is attempted through active participationarhiers, by including informal local

knowledge and letting the farmers themselves defia& problems, possibilities and
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constraints. Hence, a bottom-up approach is chioseontrast to the earlier trend of top-
down expert-led research. This trend is espegmtiyninent in circles of development agents,
among whom participatory approaches focusing oal lempowerment are well known and
widely applied (Norman 2002). Just like the 70s &Qd' great preoccupations for an
emerging environmental crisis could be seen agtadoxy in the development debate, local
participation is now the new orthodoxy (Aase ingress). “’Local participation’ has become
the new mantra of development” (ibid.: 11). At th@int | find it appropriate to remind of an
important distinction between development agentsrasearchers. While development agents
seek to intervene and change the farming systequestion, the aim of researchers is rather
to generate understanding of the system in ordeuild up a stock of knowledge (Colin and
Crawford 2000). Nonetheless, arguments have beee mdavour of greater appreciation of

the knowledge of rural people in agricultural reshgScoones and Thompson 1994).

4.3 Basic assumptions in system analysis

“First, systems must be artificially limited if alysis is to proceed, and second,

described systems are, therefore, heuristic arfctattanalytical devices rather than

natural phenomena.” (Turner and Brush 1987: 27).
In this thesis, the farming system approach strestthe model for data analysis. A system
approach is, as the quote above clearly statemnalytical device with artificial boundaries
imposed by the researcher. Consequentially, thHerathat are considered relevant for the
internal dynamic of the system are treated as dbp#rand interrelated variables. Factors that
are considered to be of less direct importancéhisrparticular case are thus defined as
external parameters or constants only. Thus, iedép on the conscious judgement of the
researcher to define where the analytical bounsiafi¢he study should be drawn according
to the aim and scope of the study. In this thés@)s is held on the farming system, its
flexibility and potentialities for change undermshtic uncertainty. Factors such as migration,
tourism, transport, trade, education, wage labadrraligion are therefore included only to
the extent to which it is necessary to contextedlire case. This does of course not mean to
neglect the importance of these factors as sudirather to acknowledge the need for a
specific focus in order to conduct an informativalgsis. In other words, in accordance with
my research question the farming system is thewbke the above mentioned factors are the

context.
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4.3.1 Epistemological foundation

Just as a system model is not a representatiomatusally delimited entity, it is neither an
objective reflection of a part of the world asdgtlly is. To substantiate this claim | will at this
point permit a brief epistemological discussionwddays, social scientists are generally
sceptical to the epistemologidhkoryof correspondenceThis theory postulates the presence
of an objective reality independent of human knalgkeand perception. Knowledge is seen
as a reflection of the external reality and th&ecion of truth is to what degree our knowledge
corresponds to this reality (Aase and Fossaska@t)2 The task of researchers is then to lift
the veil separating us from reality, to get aselas possible to knowledge of the world as it
really is and describe it in objective terms. Hoes\his theory has been challenged by
alternative views on knowledge. Ttieoryof coherencalisregards the belief in an external,
objective reality. Rather, this theory claims tbat human senses condition how we perceive
the world — leaving it to be a world of phenomem&aning objects and events as they appear
to us. In this perspective knowledge is a humarsitaation relying on meaningful

assumptions and logical coherence (ibid.).

The views of Roy Bhaskar (1978, in Hansen and Sganr2004) and Andrew Sayer (2006)
concerning critical realism deserve particularrgtta. Critical realism ontologically
postulates the existence of an external worldshates that the most significant elements in
this world are not directly observable (Bhaskar8,9i Hansen and Simonsen 2004).
Bhaskar presents three levels of reality: the thalactual and the empirical. At the deepest,
real level, causal structures and mechanisms ékistever, these are not predictable, but
rather contingent relations. For instance, whitgan of barley possesses the causal powers
to grow, whether it grows or not depends on thaingant conditions of other factors such as
water, temperature and soil nutrients. If the gdoes grow, this is an event at the actual level
of reality. Still, human experience of actual egeistconditioned by our senses, concepts and
interpretations. Our knowledge is thus the thirdpgical level of reality. We cannot observe
the world objectively, as positivists adheringhe theory of correspondence claim, but
neither is the world a product of our knowledgeidesilists argue. Critical realists instead see
knowledge as interpretations of observed actuattsvand dependent on the concepts we
apply to these events, but at the same time thegssthe realistic argument that objects exist
independent of our thoughts about them (Sayer 2006)
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Bhaskar’s distinction between the three levelseafity permits the combination of an

external reality with contingent causal relatiaihg actual outcomes of these relations and the
recognition that human knowledge of actual eventonditioned by human senses and
perception. Our knowledge of causal relations rthestefore be confined to theories (Hansen
and Simonsen 2004). In system analysis, the relatietween the variables are thus
theoretical assumptions of contingent causal matiwhile the resulting observable events
occur at the actual level. By means of our sengesam observe and interpret one actual
event (e.g. sowing of a grain) and another (thengjrouts) as being correlated, but we can
only theorise — with basis in previous experien@aeut the real level causality leading from
the first event to the second.

The application of a farming system model implies ¢xistence of a set of crucial variables
which are interlinked in a way where changes in\aar@ble leads to changes in the others.
The model presents these variables in the formfehetional system producing agricultural
outputs. The relationships between some of thebkes may be independent of human
intervention. For instance, it is assumed that giiefuls are dependent on sufficient
availability of water. The model then has rootsiitical realism. By applying this kind of
model we assume the existence of an externalydelged on contingent causal relations,
even if our knowledge of this reality can nevembare than theoretical, based on our

interpretations (and ignorance) of actual events.

To assume an interlinked nature of system varidissconsequences for the later analysis of
flexibility. As will later be demonstrated, the $gm’s utility of one variable’s capacity may

be constrained not only by its threshold of tolemgrbut also by the degree of exploitation of
a related variable. For instance, the number divaiéd fields is contingent on the

availability of labour. A situation of labour shage then imposes a constraint to agricultural
production, despite sufficient availability of aulible land. This theoretical discussion will

be more fully developed at a later stage, whenlitalso become evident that a model of the
farming system in terms of interlinked variablea igrerequisite for a proper analysis of

flexibility.

Returning to the original discussion, not everyaaelld agree on this way of representing
reality. Postmodernists who in addition share atinaktic point of view would probably

argue against a representation of human — envirohrekations in terms of one coherent
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system, because it will depend on what featuresality are emphasized and whose views of
reality are presented. One of the earliest writerpostmodernism, Lyotard, stated the decline
of grand narratives under postmodern conditiordaoed by contesting views of reality
(Lyotard 1984, in Hansen and Simonsen 2004). Tlsénpedern argument of discoherence is

hardly compatible with system analyses such aatim@ing system approach.

4.3.2 Simplifying a complex reality

Analytical approaches and their models are alwagglgications, and much like a map they
serve the purpose of enhancing understanding asview. In the words of Swinton and
Black (2000: 69), “[s]ystem models provide a sirfipl description of important system
components and their interactions”. The model haiitt essential features of the system
while downplaying others, since an overly detade@d complex model will probably impede
more than enhance understanding. Basically, theehmpydvides categories in which the
researcher locates her observations. When thearége@re conceptualized, the observation
becomes meaningful (Aase and Fossaskaret 2007).tRgagh the distinction is made
between emic and etic level of analysis, data pebdn is inevitably influenced by the
theoretical orientation of the researcher. Theaiascture the way we think about the subject
of study, what we find important and what is ofsl@sterest. In this thesis, which objective is
to analyse flexibility in a farming system not omtyquantitative terms but also in qualitative,
the farming system variables are best definedwaythat permits them to take on different
qualitative positions. For instance, a broadly miedi variable for the cultivated fields may
include cultivation of barley, buckwheat or vegé¢sb The alternative categorisation of one
variable per cultigen — to treat barley, buckwheat vegetables as separate variables —
impedes the application of the theoretical conoéfiiexibility in qualitative terms, and
permits only a quantitative assessment of a vaialochpacity. In this way, the chosen

categorization used in the analytical model stngsihe potentials for theoretical reflection.

Words are sometimes more flexible than models. Wpraimit nuances and reflexions
beyond the assessment of a variable after oneiontbetween two extreme values. On the
other hand and as discussed above, models mayohsgtiucture our thoughts concerning a
topic. This is why | make the methodological chdiwapply a rather general model of the
farming system, where variables are defined inoadbmanner. Although exposing the model

for the critique of oversimplification of a compleystem, | will attempt to enhance the
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nuances through a verbal analysis and reflexiothewariables’ capacities and opportunities
for change rather than letting the model constndiich aspects are subject for discussion. In
this way, the model becomes a general structupaésentation of the system instead of an

argument in the theoretical discussion.

Markets ﬁp_@_ly’_c!t_:_@_l_lg ou nd?w

Tourism - N
Transport
Education
Wage work .~

Cultivated fields

Orchards

F%_éSt’u“réj_s‘;fjaﬁd__
Common land

Planted trees
Near the village

Natural forest

Figure 2: Model of the farming system of Jharkot

It might be worth to remind that the farming systepproach by Turner and Brush (1987)
serves as a tool for description and analysismofifag systems, not as an explanatory theory.
The model (Figure 2) will hence structure the fargnsystem analysis of Jharkot in the

following chapter.
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CHAPTER 5: THE FARMING SYSTEM OF JHARKOT

Now is the time to investigate the

farming system of Jharkot more indept

The farming system model which is
presented above and the concepts
provided by Turner and Brush (1987)
will structure this chapter and lay the
ground for the subsequent analysis of
farming flexibility (chapter 6). This
chapter is based on primary data from VI R
fieldwork except where other referenceicture 4: Terraced fis barley |

are given.

5.1 Overview of the farming system

Terraced fields are spread out around the villdgiharkot, which is located at an altitude of
approximately 3,550 m.a.s.l.. Water is led to ie&l§ through a complex system of gravity
based irrigation channels along the contours. én¢hraced fields the main crops are barley,
wheat, buckwheat, potatoes and vegetables. ApptEs@me other fruits are grown in
orchards. There are sharp vegetation borders betatdgvated and non-cultivated areas, the
latter dominated by rocks and bare soil, thoughted with thorny brushes, juniper and
some grass species. From November to Februaryetde &ire frozen and covered with snow

which limits the agricultural production to oneairthe most two annual crops.

A traditional farming system with little use of exmal input often relies on manure to avoid
depletion of the sail in the cultivated fields.Jharkot, agriculture is therefore accompanied
with animal husbandry in an agro-pastoral farmiygfesm. Cattle, goats, sheep and horses are
taken to the village pastures for grazing dailyt, dwring the winter the animals are stall-fed.
This raises the need for winter fodder such as oesjpluals, dry leaves and some grains,
which must be collected from cultivated and outlyfields and from privately planted trees.
Suitable fertilizer consisting of animal dung mixedh organic matter accumulates in the
staple during the winter and is later spread infilds. Manure and winter fodder thus link
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the agrarian and pastoral subsystems and deman8teainterlinked nature of the farming
system. Lean agricultural periods permit peopletiiize additional resources in their
surroundings. The farming system therefore inclumb#iection of medicinal plants and
berries from outlying fields. Since productive aities vary with the seasons, | shall now turn

to an overview of the distribution of activitiestime farming system throughout the year.

5.2 Agricultural calendar

The agricultural year starts with the planting aflby in late February and lasts until the last
part of October when the snow falls. During thergpmonths, wheat, potato and vegetables
are also planted and all the fields are irrigatedipril — May there is a small peak in tourism
before the monsoon. Despite the limited amounawf brought by the monsoon, the frequent
drizzle makes the normally dusty paths quite mualtty hampers the roads and the flight
connection from Pokhara to Jomsom. Most tourissetiore avoid the period from June to
early September, leaving the great peak in toufern®ctober — November. In the lean
period of May it is popular among young men (ancheavomen) to ride up to outlying fields
well above 4,000 m of altitude to searchyarzagumbgCordyceps sinensisa distinct and
quite peculiar half fungus — half larvae whichaédsto China and Singapore for medical
purposes. From early spring to late autumn, thesstivck is brought up to the pastures for
grazing every morning and returned at dusk. Dutiregnight the animals are stall-fed with
weed from the fields. In May while the fields ripe¢here is time to arrange a number of
religious servicegpujas which serve the multiple purpose of religioussslags and prestige
for the hosts alongside with opportunities for abcontact and relaxation, and lastly the
opportunity for the Buddhist monks and nuns toqrenfservices and earn some money.

A quite popular festival also takes place in Mayewéhthe principal activity is an archery
tournament which travels from village to villagen@her important festival is the horse race
festival (Yartung held in August. Before this celebration, howevtke harvest must be
secured. In the beginning of July the first barkeliarvested after which vegetables and wheat
harvests follow throughout July and into AugustisTis a peak season in agriculture and each
household summons as much labour as possible.r€hithd youths who study in the cities
return to the village during their vacation, andyngave a hand in securing the harvest.
Community collaboration and coordination of actestare also widespread. Right after the

first barley has been harvested, these fields lategghed anew and buckwheat is sown. The
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combination of barley — which ripens faster thareath- and the rapidly growing buckwheat
is the only combination allowing two annual croggdoe the first frost sets in.

Apples, other fruits and berries and potatoes arekpd in August — September. The
coincidence of the harvest peak and the monsoarhes the positive side effect of delaying
the big peak in tourism until the end of the haryesiod, easing the labour pressure,
particularly for women. At this point the farmingssem of Jharkot differs from those of
Manang District, where the peaks in agriculture smatism coincide (Chaudhary et al. 2007).
However, the Indians going on pilgrimage to the Whéth temple keep the transport
business running all through the monsoon periodghvbccupies a number of young men
driving jeeps and motorbikes. Indians rarely stayright, though, after visiting the temple
they generally prefer to return the same day taltbtict capital Jomsom. Thus, they leave
little profit for the lodges of the valley but nedr do they take up the time of the already busy

women during the agricultural peak season.

Phalgun Chaitra Baishakh Jeshtha Ashadh Saun Bhadou Ashoj Kartic Manshir Push Magh
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

|--- plant barley, then wheat ------------------ harvest barley, then wheat-| barley
[---=-mmm - buckwheat----------- |
R irrigation ----------------- |
|-- plant vegetables -------------=-=-meo--- harvest vegetables --|

seabuckthorn, apples

yarzagumba Collect manure
|-- tourism small peak----  ------- transport business----  ------- tourism great peak --|
return--| [---=mmmm-- winter migration ---

Figure 3: Agricultural calendar for Jharkot

Far from all households are engaged in tourismyghpand there is still agricultural work to
do during the autumn. At a fixed date in Octobeétha villagers go out to the communal
pastures to collect manure which are later spnedlde fields. This is also the time for
fuelwood collection before the winter. By the eridd@tober and hopefully in time before the
emergence of frost and snow, buckwheat is harve&ieg residuals and dry leaves are
collected and used as bedding for the livestockie&ohoose to sow barley in their fields
already in October — November, hoping a permanemwscover will protect the seeds against

frost until the coming of the spring. In this wadnetbarley ripens earlier and there is more
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time for buckwheat cultivation with reduced riskfadst damage. From November to
February there is a period of rest in the farmiyggesn and many people migrate south during
the winter. According to a small survey | conducaaaong 38 households in Muktinath VDC
(Figure 4), the majority of households in the sa{pl3%) reported that they keep only one

or two persons in the village during the winteonder to care for the animals and watch the
house. An additional 18% of the sample househdtsedheir house and keep no one in the

village, while only the

Wint id in Muktinath VDC ..
ier residency in MuKina remaining 18% keep more than

40+ two persons in the village
35+

during the winter. Those who

migrate often stay with relatives

% of
households in
sample (n=38) 1

in Pokhara and Kathmandu,

while a fair share of the youths

go to India where they attempt

to earn some money through

0 stay in winter 1 stay in winter 2 stay in winter ~ >2 stay in
w inter

small scale trade and business.

No. of people per household
(Average household size in sample: 5.6 persons)

Figure 4: Winter residency in Muktinath VDC (own survey).

As this overview demonstrates, the seasonalith@farming system is pronounced. Both
tourism and agricultural activities have lean ardlpperiods, with highly varying labour
demands. Seasonal migration is the traditional tadapesponse, especially during the winter
in order to save the winter supplies of food arel &nd to escape the cold. In the following
chapter | will demonstrate how this mobility give farming system flexibility to summon
additional labour in peak periods while not haviagupply them all with food throughout
the winter when there is little productive workfited in the farming system. It should be
noted, however, that motivations for migration esenplex and that the needs of agricultural
production are not necessarily the top priority wkempared to alternative occupations
(Aase and Chapagain 2005). Still, the farming systethe backbone of community life — to
be a peasant is a way of life, so to speak. Now tuvn to the most important variables in

the farming system, investigating them more in-dept
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5.2.1 Cultivated fields

Leaving aside the impact of microclimatic condigpthe altitude of Jharkot (3,550m) is not
imposing an absolute limit to cultivation as sucits there are farming systems in Manang
where cultivation is proved possible at 4,200 ml.gGhaudhary et al. 2007). The altitude
does however contribute to reduced yields comp@réalver lying farming systems. In the
village Khinga, located 300 m lower than Jharkio¢, ¢rops ripen and the flowers blossom 2-
3 weeks ahead (Fuhrer-Haimendorf 1975, own fieléyvor

The main cultivated crops are barléjofdeum vulgarg wheat Triticum aestivurpand
buckwheat Fagopyrum esculentum, F. tataricunBarley is sown either in late autumn or
early in the spring. The barley sown before thet fnowfall germinates when the snow melts
in the spring and it ripens about 15 days eaffiantbarley sown after the snow. Early
ripening allows more time for a second crop of buokat in the autumn. In general, barley is
well adapted to a mountain environment and can gnoser quite cold conditions
(Chaudhary et al. 2007). There are two types depaommonly cultivated in Jharkot.
Hooded barley is mostly given as fodder to the é®endhopas while naked barely is
primarily for human consumption (Picture 2, p. 22aked barley is roasted and milled, and
used for makingsampa.a traditional Tibetan staple food made of barleurf mixed with

milk tea or butter and black tea. Both naked anobled barley are also used @rangand
rakshi which are the local beer and liquor respectivéhe high level of rice consumption
taken into account, peasants often report thatanegelf sufficient in barley. Any surplus is
sold at the local market, where the price for pathi (approx. 4 kg) is 90 — 120 NPR. None
of my informants reported that they bought seeaslely is calleduwain vernacular

language, although interestingly enough this istbed for oats in Nepali language. On the
other hand;the oats we throw away. When it is grass, we give the horses. We don’t want
it, it's not good for the fields.(Purna, male 46). Oats is considered weed inated farming
system and is not deliberately cultivated, whichlgo the case in Manang (Andersen and
Chapagain 2007).

Wheat and barley are some of the oldest domediicatgs of the world as they have been
cultivated for approximately 9,000 years (Chaudhergl. 2007). In Jharkot whegahunin
vernacular) is a traditional crop which is impottéor making Tibetan bread (resembling

chapatti) and dough fanomogdumplings). Wheat flour is also imported to thiage.
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While some of the tourist lodges use their own wi@&afood sold to tourists, others import
the finer milled wheat flour in order to make whitteead. When it comes to cultivation,

“We choose between gahun and uwa in one field bidtit same year: uwa one year
and gahun another.{Tara, female 18)

“We rotate the crops, it won't grow after a whifeyou always grow the same.”
(Purna, male 46)

As we see from these quotes, rotation of cropsastiged, in order to avoid depletion of the
soil. The yields for wheagéhun and barleyiwa) are more or less the same, my informants
claimed. The use of barley and wheat differs, heaveéWe make chang and rakshi [beer,
liquor] from uwa, a great share of the uwa goeshis. Gahun is only for eating(Tara,

female 18). Wheat is cultivated for human consuampéilone while barley is also cultivated
as animal fodder and for making alcohol.

“Ten years ago | would already have had my firsamodp by now [10 a.m.]. The people
used to make a lot of chang. They had chang im th@mpa, like now, for breakfast.
Not tea. But now people are more health conscithey, know it's not good to drink
that much. (...) They gave the horse-barley to thieds) and the naked one they used
some for tsampa and a lot for chang. But less medphk chang these days. They
drink less.” (Purna, male 46)
From the quote we understand that a large shatedfarley is spent as horse feed and for
making alcohol, although the alcohol consumptiososiewhat reduced from earlier times.
Through field conversations the attitude was regmigtexpressed that alcohol should be
spared for social events and festivals. Stlangbrewing is widespread, so even today a
significant share of the barley is dedicated te thstead of eaten. In Mustang it is estimated
that almost half of the barley produced is spethieeias animal feed or for making alcohol

(NTNC 2008), in other words purposes other thamgat

The short growing season conditions the numberagscthat the farming system can produce
in a year. Variations in the time requirementshef different species allow for different
combinations of cropsGahun takes longer time, we harvest it after uhaere’s no time for
phapar [buckwheat] after gahun, only after uwé&Purna, male 46). Buckwhedtggopyrum,
phaparin vernacular) is planted as a second crop in énkep fields, but not in the wheat
fields, due to time constraints before the firssfrin the autumn. Although buckwheat is
capable of growing under quite cool climatic coimtis (Eggum et al. 1981), frost and low
temperatures in the night severely affects crofugieBuckwheat cannot withstand
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temperatures below’s for longer periods and if the temperature readhesC, all the
plants will die after just two days (RajbhandarD2} It is thus crucial not to delay the

planting of buckwheat after the barley is harvested

There are two types of buckwheat cultivated in KbtarSweet buckwhedF. esculentum,
mitho phaparin vernaculayneeds 100 days to ripen, while bitter buckwl{Eatataricum,

tito phapar)ripens in only 60 — 70 days. Due to the short gmgvperiods of both barley and
buckwheat there are opportunities for a second towp this combination. The succession of
buckwheat after barley increases the utility offie&ls without depleting the soil. Buckwheat
requires only small amounts of micronutrients as &ble to extract residual nutrients from
the soil. It does not respond to applications afit@hal manure, and is thus an efficient crop
in terms of manure and labour. In addition, singekiwheat is not a grass species the rotation
of buckwheat and barley prevents the transmissiaiiseases from one year’s barley to the
next, and the plant residuals comprise exellemhahfodder (Andersen and Chapagain
2007). Buckwheat is also rotated with wheat, thotinghshort growing season does not allow
both crops to be grown within one agricultural yeter the wheat harvest the fields are left
fallow for almost a year before a crop of buckwhsaown in late summer. The subsequent
spring wheat can again ble planted (Kriechbaum 2002

Vegetables are cultivated in separate plots, terorchards inbetween fruit trees. Potato,
carrot, cauliflower, cabbage, onion, garlic andmas local green leafy vegetablesgg are
grown throughout the spring and summer. Peas, milj$énugreek, radish and flax are
cultivated in small amounts (Kriechbaum 2002),eparate plots or intercropped with staple
crops. Several informants reported that the cultweof vegetables is more widespread now
than twenty years ago, and that even with increasadumption, during the growing season
most households are now self sufficient with velglets In addition, many households sell
some of their vegetables to the lodges duringabadt season, and some reported that they
buy vegetables from the lowlands in periods witthelilocal produce such as early in the
spring. With the completion of the road, such pasds have become both cheaper and more
accessible, and conversely easier access to theniar those who wish to sell some of their
vegetables. Since the growing season for vegetaldes later in Jharkot than in Pokhara,
some peasants see potentials for export of vegstaliring the off-season in Pokhara, in
order to obtain good prices for their products.sTdpportunity, which is not yet explored, is

an example of flexibility in the farming system andl be discussed in the following chapter.
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The last fifty years have involved increased diigrsf cultivated species in the farming
system of Jharkot. In 1964 a government led prdjetiher south in Mustang successfully
introduced the cultivation of several new fruitslaregetables, and apple farming was
particularly promoted (Vinding 1984). The practafencreased vegetable farming was later
adopted also by the peasants of Jharkot, who eeglied mostly on cultivation of grains and
potatoes. Lakpa (female 55) could tell thagfore there were no vegetables here. We didn’t
grow saag, kauli [cauliflower], cabbage, onion ihatkot before”.Purna (male 46)

confirmed this by telling thatidefore, twenty years ago, there were less vegetdiaee.(...)
Mithi is old though, that we had before todJithi is a fragrant green leaf vegetable used in
soups and sauces. The plant also prevents thedepges certain plant diseases when it is
cultivated in rows between other vegetables. Therdification into new types of vegetables
has several advantages. It facilitates betterzatibn of labour in the lean period between
planting and harvesting of the staple crops, iat@e a wider range of products which can be
sold to lodges or at the markets and it has protalbb contributed positively to the vitamin
status of the inhabitants, as it has in Manangciwvhas experienced a parallel process to that
of Mustang in terms of increased vegetable cuiivaAndersen and Chapagain 2007). Still,
in addition to labour, vegetable cultivation reggiinput of manure and water, which will be

analysed subsequently. Finally, vegetable cultivatequires available fields.

“Many people keep their land like this [fallow] bmase they have many fields and less
people.” (Tara, female 18)

The availability of cultivable fields is generaltpt a problem in the farming system. To the
contrary, there are quite a lot of abandoned figidkharkot, fields which earlier were
cultivated but are now left emptyThat a significant amount of land is abandones wa
repeatedly confirmed through observations andvigess with peasants. As Binita (female
39) said,we don’t grow enough for the whole year. We haneugih land, but don’t use it all.
No time, no people. | want to start other work, bli&ve no time to do it"During interviews
many peasants said that they had abandoned saimeirdields. The reason most frequently
given was that the household experienced lackbufug and thus had left part of their land
unproductive. This feature comports with the sligbpulation decrease the recent decades,

° In addition, some fields are deliberately keplofalfor a year to let the soil regenerate afteresalyears of
cultivation. These fields are planted with grasscivlis used for animal fodder. Abandoned fields are
distinguishable, however, as these are overgrowmmtiworny bushes and other natural vegetation.
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with increased involvement in local non-farm livelod strategies such as tourism and
transport and with increased migration for eduecatind wage work. Some households
choose to sharecrop away some of their fields ¢pleewith smaller land holdings, who then
pay the land owner 50% of the yields as rent. Wiheames to land ownership, though, Tara
(female 18) stated thahey cannot sell land to outsiders, it belongshe villagers.” Several
informants confirmed that the cultivable land o&kot cannot be sold to non-local residents,
according to a decision made by common consefheivitlage council. The rule prevents

immigrants from buying the village land; if theyshito cultivate they must sharecrop.

Abandonment of agricultural land is not a uniquetdiee of Jharkot. Several other farming
systems in Muktinath Valley experience the samegss of land abandonment, which was
observed in Jhong, Chhyungur, Purang/Ranipauwdaimja. In Purang/Ranipauwa, the
twin-village wich is situated closest to Muktindtemple and thus most developed in terms of
tourism, the villagers have actually altered thmlaules to allow outsiders to buy land.
Consequentially, immigrants from Dolpa, a quite awgrished neighbouring district of
Mustang, have recently taken up cultivation in Rgrahrough sharecropping as well as
through change of land ownership. The process oflex of people and land abandonment is
taking place several places in Mustang (NTNC 20889, also in the neighbouring district of
Manang (Aase and Chapagain 2005, Aase et al. 20th6)process could in fact contribute to
create flexibility in the farming system, sinceiaglhural production may be increased if

more people choose to return to farming (Aase.&Cdl0).

5.2.2 Orchards

Small scale fruit farming has been practiced irridbtafor at least 30 years, mainly for
subsistence purpose. Small, privately owned orchare situated near the village, where
trees of apple, apricot and plums are kept wittone walls. Two walnut trees also grow in
the village. Traditionally, apples are eaten frdahing the season, pressed for juice and dried
in apple rings. Some also make apple brandy, wthkedamaged apples are for the

animals” (Umesh, male 24). Several peasants report thia¢yf harvest more apples than they
need, they give juice and fruits to relatives dr agples to lodges.

“Now many people plant apple trees, because ofdhd they can sell the whole
apples. They can export them to Pokhara and Katldondr{Umesh, male 24)

“Now with the road, apple export is possibl@?urna, male 46)
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Recently, great optimism concerning commercial @fg@tming has arised since the
completion of the road facilitates whole apple s@ort at a reasonable cost to the markets in
Pokhara. One peasant (Ram, male 46) could telhéh&tad an orchard of well established
apple trees previously, but he cut them all faiood some years ago because he found it
too difficult, expensive and time demanding to §@ort the apples to Pokhara by mules.
Mule transport would cost him six days of travell8r20 NPR per kg apples if he hired
transport by pack animals, compared to only 5 NEBRkg by motorized transport which
takes one to two days. Now that the road connettidtokhara is completed, Ram has
replanted 30 apple trees. Other peasants havetdersame, and especially among land
prosperous peasants, commercial apple farming satrastive. The last three years, several
households have chosen to plant apple trees asfighich were previously dedicated to grain
production, thus converting them from fields tolads. One relatively prosperous
household reported that they had planted 180 dapg#s in 22 fields, while keeping four
fields for grain and vegetable cultivation. Anotheusehold have planted 200 trees over the
last two years. Both of these households run lodgaddition to farming and are
significantly better off economically than that theerage household in the village.

“Some plant many many trees, and many people phatat 20 trees; Ram (male 46) told.
15 to 20 trees make one medium size orchard. Antgks land holding household, which
cultivate all their land every year, had no plahplanting more apple trees but kept a few
trees for subsistence purpose only. The same gyratas repeated in several other
households with small land holdings. Thus, amongnfgrmants there seems to be a
tendency that households with easy access to lahdapital choose to invest more in apple
farming than households with smaller land holdingso in turn rather keep to subsistence
production of grains. Still, no one reported theyt had converted all their fields to apple

orchards. When compared to grain production,

“apples give less work, people here are educatedhsy want less work. So less
work, and more profit from apple treeqUmesh, male 24)

“We have to make new things, opportunities her@lse the children will not come
home. Hotels, apple trees, that’s good. At fididin’'t want to plant, | said, ‘who will
come back here to keep them?’ But my wife wantddrtthe children. And it's
good.” (Purna, male 46)
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From these quotes we understand that among thetampoeasons for engagement in apple
farming are the opportunities for monetary income kess workload than grain production.
Since many households experience lack of laboutlydezecause household members are
studying or working in the cities, they see newibhess opportunities for their children by
investing in apple farming. Their aspiration isttheofitable market production will motivate
more young people to return to the village and tgkéarming, thus helping to relieve the
labour constraints frequently experienced in thmiag system. Apple farming generally
demands less labour than grain production once¢les are well established. The trees are
fertilized with one basket of manure per year whechplit between late autumn and spring.
Some pruning and irrigation are required duringrgprbut the most labour demanding task is
the harvest. Purnima (female 49) could tell that stmetimes hires immigrant workers to

help her with the apple harvest to relieve the bbokl’s labour constraints.

Mustang apples are generally known to be of goalitgubetter than those of Manang
(Andersen and Chapagain 2007). The peasants dfailkarow that they may benefit from

this status since they can brand their apples agdvg apples. This gives them an advantage
in marketing their produce. During winter migratimnPokhara, several peasants have
established networks and trade relations on wlhnelg tan rely for marketing of their apples,
and many have relatives living permanently in ting &lonetheless, the lion’s share of

agricultural activities takes place in the cultafields, and these need to be fertilised.

5.2.3 Manure

When the harvest is removed from the fields for Aanmmonsumption, the best way to replace
the necessary micronutrients in the soil is talfeetwith animal manure mixed with crop
residuals. Manure is thus the main link betweeratjrarian and the pastoral subsystem.
Agriculture cannot be sustainably practiced with@way of replacing the soil nutrients, and
in a semi-arid and scarcely vegetated environnserfficient supply of manure is essential.
The number of cultivated fields must therefore bapprtional to the number of animals in
the farming system. The species of the animalsrakstber. Smaller animals such as poultry
produce manure of high quality, though in small ants only. On the other extreme, yaks
and horses produce great amounts of manure, lpgasér quality. The optimal solution is
then to keep goats, sheep and cattle for manupopes. In addition, these animals provide

milk, wool and meat, although as Hari states,
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“I haven’t seen anyone using chemical fertilisenl{pcows. That's why they keep the
cows, you know, the small ones. For manure. Orielseuld just be loss for them,
what do they give, the big ones give maybe aditmailk, or half a litre only... It's for
manure they keep them(Hari, male 30)

“We don’t use any pesticides, but | bought 60 moéss of manure last year. Locally,
from some people up here, 6-7 families with gdhtsy sell the droppings. Goat
droppings are good.(Purna, male 46)

All interviewed peasants reported that they fexidl their fields with manure only, no one
used chemical fertilizers and no one knew anyone avtl, with one experimental exception

in an apple orchard. Own observations also showtlieae are considerable numbers of small
cattle in the village. Purna (male 46) could akldbthat“we don’t eat cow meat, only ox. It is

a courtesy to the Hindus. We just throw them tovthiires when they die. It's a cultural
thing”. From these quotes we understand that manure mahepurpose for livestock
keeping. Especially small cattle are of little besides providing manure, since they do not
provide milk. Horse manure is not well suited atilieer and is not used (Andersen and
Chapagain 2007). Generally, manure from larger alsirsuch as yaks does not serve the
purpose as fertilizer, but it is sometimes burnfuas$ together with some cow manure which
is also burnt. The best quality manure from poulirgaved for vegetable fields, while larger
quantities of cow and goat manure are spread igriie fields and orchards. Since manure is
such a valuable resource in the farming systers cbllected from the stables and from
common pastures. Manure collection in pasturedisnficial way of transporting nutrients
from outfield to infield (Andersen and Chapagaif®2) In order to ensure equal access to

this resource, there are restrictions on when getgoh collect manure in common lands.

“We have our own rules and regulations for whemgto Some specific people give the
orders, the gemba [village leader] gives the ordéren to go. They have a village
meeting and decide, then the gemba says a daten@ébeng decides, now we will do
barley, irrigation, manure.(Umesh, male 24)

“3-4 years ago they made this rule, for the date,dollection of the droppings. But
that is for the big one, cows’ droppings up onplastures. Manure for the fields.
Before that it was open, but then some got and shdweot. So they made a rule and
set a date. But here in the village you can piargday. You can see it when they go
out with the animals in the morning, they carryasket and throw it in there.”
(Purna, male 46)

These quotes demonstrate how manure collectioanmwn lands is regulated at village
level to ensure fair distribution of this valuabésource among the village households. The
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fact that the regulation was made in responseg@xipressed needs of the villagers indicates
that collective authority at village level is batteup oriented and accountable primarily to the
villagers and not to an external authority. Thestice of such a village council which
ensures equal access to common resources is mpteuiar Jharkot, it is also found in other

Trans-Himalayan agro-pastoral communities (Mishiral.e2003).

“We heard some people used this chemical fertilsdore, and their land was
destroyed. Nothing grew there, they had to remdv@mud and all. So you can
destroy your fields completely from that, nothimgvgs for years. So we use only
animal dung. And | also heard that it needs a fowater, and we have water
problems from before, so... We collect from the stgbu know, from cows and the
jhopa, in the fall we collect leaves and put inréhand it mixes with the dung and it
gets good manure. And we collect also, in fall. iBute don’t have time to collect, we
buy also. But only from animals(Purna, male 46)

There are several possible explanations for thesedfof fertilizer and pesticides. When
asked, the immediate response of the peasantsxpesssion of general scepticism towards
both fertilizer and pesticides, between which mdiaynot distinguish too precisely. Stories
similar to that of Purna were often repeated, @fspats who had tried and ended up with
declining yields and destruction of their fieldsh&i it comes to pesticides, peasants worried
for pesticide residuals in the crops. In addititwe, story of a girl from the nearby village
Kagbeni, who died from accidentally mistaking pades for juice and thus drinking the
poisonous liquid, seemed like reason enough toastaay from it altogether. A third
mentioned reason to avoid pesticides was'ih&t not good for Buddhists to use it, it kills
animals” (Ram, male 46). To turn to an economic factor,phees on such input factors are
quite high compared to the monetary income froncafjure. Since most of the agricultural
produce is for subsistence purposes and sincepwansosts until recently have been quite

high, external input of factors of production ig rarrently part of the farming system.

Although the reluctance towards fertilizer and wasdés may of course be subject to change,
some peasants are more interested in being cdrafi@rganic farmers in order to obtain
higher market prices for their apples. In case tesd to increase the manure supply, there
are still opportunities to do so without risingdar herds. The District Agricultural Office in
Jomsom is currently working on a project promotimg production of organic compost
manure by the use of organic waste, crop residsalall amounts of manure and an added

extract ofeffectivemicroorganismsTo include organic compost manure in the farming
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system is an uncommitted potentiality to incre&seflexibility of the system, since fewer
animals are then required to produce enough mdaudegtilize a unit area of cultivated
fields. Nonetheless, in general there seems tmbegh manure currently available in the
farming system. At the local market, manure is $oicb0 NPR per basket, which provides

one apple tree with the annually required amount.

5.2.4 Domesticated animals

The farming system depends on domesticated anforadsirious purposes. Large herds of
goats and cattle provide manure and milk, sheegeptfor manure and wool and small
numbers of poultry are kept for eggs and high dquatianure Jhopasserve the purpose as
draught animals, as they are said to eat lessytes) but to work harder than cows. Horses
and mules are used for travel and transport, ajfholoe last few years motorized transport
such as jeeps and motorbikes have been emergini dioe road connection. According to
my informants, the number of horses has decre&setent year&ach horse eats
approximately 1 kg of grains (mostly hooded bariegn) day in addition to grass and weed.
The total amount of grains consumed by horseg igden insignificant, as in Manang where

horses consume 16% of the produce of all cultivided (Aase and Chaudhary 2007).

On the other hand, horses are the traditional mefimavel, locally they have a strong
cultural standing and they are the centre of atienh the horse race festival each year in
August, theYartung Traditionally, the saddle-covers made of cargfulbven carpets have
been among people’s most valuable items (FuhremEeladorf 1975). Yaks are also highly
appreciated among people of Tibetan descent farnhé&itious milk, meat and suitability as
pack animals under cold, high mountain environmesgaditions (Fuhrer-Haimendorf 1975).
Nowadays yaks are kept mainly for their sales vahutheir meat, which is considered a
delicacy and is primarily served at special ocaasguch as festivals apdjas(religious
services). The price of one live yak bought fronpEipMustang is currently as high as 40,000
NPR, and only a few wealthy households in Jharkepkyaks nowadays. Nirmala (female
20) could tell thatpeople come from Lo Manthang with yaks, and gl meat here. We buy
from them”.Several informants told that they preferred to pak meat if they wished for it.

“I don’t kill animals, | only eat meat. Other pe@pkill the animals, special people.
Butchers, you know. Sometimes they have a tentleuke village, take goats and so
on out there, and kill the animals there. Then tbaty or dry it for the winter. Yak
meat too, we can buy, but it is expensi&linesh, male 24)
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It is somewhat paradoxical that people consume meaBuddhist community, a practice
which will inevitably involve the killing of animal However, in an agro-pastoral farming
system where animals are important for the systerfopnance, the consumption of meat is
perhaps interpreted as a negotiation between oabgdeals and practical functionality where
the solution is to engage non-Buddhist butcheiis.then quite remarkable that the Hindu ban
on eating cow meat is upheld by the Buddhists. Amyhmany households are practically

vegetarian since meat, and particularly yak meago expensive for everyday consumption.

When it comes to cattle and goats, the numbewe$tock has decreased together with the
number of inhabitants in the valley (Kriechbaum 20®hile historically both goats and
sheep were kept in large numbers (Fuhrer-Haimerid@x5), nowadays goats are preferred
over sheep:They [sheep] eat more than goats. Goats are bettery are strong{Purna,

male 46).It is too cold for sheep here in the winter. Goate better’(Tej, male 30). One
peasant told that during a cold and fodder scarngew he had lost 100 out of his 150 sheep,
an incident which led him to sell the remainingeghas well. Goats are well adapted to the
local environment since they can fend for themseéxeen under dry conditions. By browsing
for fodder from a wide range of vegetation they fesad from shrubbery and weed not
suitable for sheep and cattle (Fihrer-Haimendorb)l9When the animals are not grazing in
the pastures, they are stall-fed with weed andsgdry leaves and crop residuals and low
quality apples. As should now be evident, the netationships between the pastoral and the
agricultural subsystem are not limited to manuneirndals also provide milk, meat, eggs and
wool, they are used for ploughing, transport, travel are even items for conspicuous

consumption. In return they need herding, tendiveger and winter fodder.

5.2.5 Pastures and common property resources

The village pastures are situated in the mount@@sssoutheast of the cultivated valley floor,
at an altitudinal range from 3,500 to 4,000 m.a.$He grazing areas are not naturally
forested with trees, but instead vegetated by thbushes (dominantiZaragana artemisa
andC. lonicerg juniper Juniperus wallichianandJ. squamatpand various grass and
flower species. In addition, a selection of berrfewbs and medicinal plants may be found. It
is to these areas the cattle, goats, sheep andshams brought for grazing. The pastures are

divided into common property for each village. Aluseholds of a certain village are entitled
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to let their animals graze within the defined \gkeareas, while households of other villages
are excluded, contrary to the claim made by Kriecimb (2002) that there is no management
of the pasture areas. Herding is done on a rotatimasis and the animals are brought back to

the village every day at dusk and stall-fed dutimgnight.

The common property alpine meadows provide ressuyegond the single use as pastures.
Despite the rather barren appearance and lackifatly growing trees, a variety of valuable
plant resources thrives in these areas (for congmste lists, see Kriechbaum 2002, Shakya
et al. 2002). Wild growing berries, herbs and miedicplants may be found and the villagers
frequently gather from these resources for subsistand some for sale. The alpine meadows
are commonly referred to asin, and Tej (male 30) could tell thdaBun’ is what we call

forest, although there are no trees ther&he natural forest — vegetated by trees — isdalle
‘jungle’. Since it is in théun-‘forest’ the gathering of berries, herbs and medikcplants

occur, these are elaborated in the follwing andmdite subsequent subchapter on natural
forests, despite a somewhat misleading name siniteiliterature, such resources are widely

referred to as non-timber forest products.

Non-timber forest products (NTFP) are a collecwdmvild growing edible plants, medicinal
plants, and non-edible plant resources (such aggumcense) traditionally used in
subsistence based farming systems and some wlaabgacts of trade. In Mustang at least
70 species are used for medicinednychis, Tibetan doctors (NTNC 2008), while more than
one hundred NTFP species are consumed by thepdeogle of Mustang (Chhetri and Gupta
2007). The collection, use and sale of NTFP is gpdead also in other districts such as
Manang (Bhattarai et al. 2007). In Jharkot, NTF®stgbute to diversify the subsistence base
and offer occupational alternatives in lean seasdmeng the economically most important
species argarzagumbgCordyceps sinengisnd seabuckthorid{ppophae tibetanagr tora

in vernacular) and the following discussion will @@nfined to these two species.
Yarzagumbas a larva infected with a parasite fungus, amdrthme literally means ‘winter
worm — summer grass’ (Hsu et al. 2002). In traddioTibetan medicine it is eaten dry or
soaked in rakshi to relieve fatigue, altitude sessiand knee pain, while various additional
medical properties are documented (Hsu et al. 28&hizawa et al. 2007). It can be found in
the soil at high mountain meadows at 4,000 m.drerh late May when the parasite fungus is

properly developed.
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Only for two years have the villagers of Jharkdteynatically gatheregarzagumbdor
commercial purposes, while in two of Mustang’s héigur districts, Dolpa and Manang,
people have collected it for decades (Chaudhaay @007, own fieldwork). The gathering is
individual but the harvest is sold to contractavhp in turn export the pieces to China and
Singapore. As an indicator of the substantial pedémalue in this business, Manang district
soldyarzagumbaworth 15 million NPR in 2005 (Chaudhary et al. 2pGGathering is only
allowed for a certain period of time in a dedicadeela and it is regulated at VDC-level.
While insiders (i.e., inhabitants of the MuktinABC) must pay an entrance fee of 500 NPR
to receive permission to gather, the fee is 2008 f{? outsiders. A clever gatherer may earn
quite a lot of money, but generally there is norgatee that the profit from gathering will
exceed the entrance fee. In Jharkot the attitudeexpressed thgarzagumbagathering is a
gold digger’'s game, and that there is no guardoteerofit at the outset. However, my

informants expressed that the social dimensioracfagumbaathering is quite significant.

Partap (1999) emphasizes the benefit of econonaarsfication by making use of NTFP, but
concerns are also raised of potential overharvgsin local extinction of NTFP such as
yarzagumbaespecially due to illegal harvesting, and the faat scarcity normally raises the
market value (Bhattarai et al. 2007, Chhetri angt&2007). However, where the gathering
is regulated, high entrance costs for outsidersisd@e have effect. In addition, local weather
conditions might contribute to unintended conseovat2009 was a pograrzagumbayear in
Muktinath VDC. Several collectors returned to thieage after less than a week’s search,
reporting that snowfall in the mountains made #rsh too cold and difficult and with
meagre results. Still, while thy@rzagumbaepresents a highly uncertain source of income,

other NTFPs are much more reliable, like the sddboen.

Seabuckthortf is a low thorny bush which grows wild in the Muidath Valley in relatively
moist locations such as along streams and cha(leéchbaum 2002). The berries are rich
in vitamins C, carotenoids, antioxidants and sewateer micronutrients and internationally it
is used in various cosmetics, food supplementd@nahedical purposes (Beveridge et al.
1999, Partap 1999, Kallio et al. 2002). The seédar also be used as a natural sunscreen
absorber (Beveridge et al. 1999) which is quitdulse the strong high-mountain sun. The

plant grows on sandy and meagre soil, is nitrogang and has the ability to regenerate soill

19 A variety of seabuckthorn, Hippophae rhamnoidkss grows wild in Norway and is known as ‘tindved’.
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and prepare it for subsequent vegetation (Bevemtige 1999, Partap 1999). In addition, it
can survive extreme temperatures ranging frome4’C, and is drought resistant (Partap
1999) although it thrives in moist locations. Thanp is thus excellent for stabilising slopes
and the edges of streams and irrigation chann@ist@ose it serves in Jharkot. The berries
are traditionally used for juice and for animalded, while ‘the remainings we dry in the
community hall. We can make tealeaves, cream dricbm it. | haven’t tried to make oil yet,
but some have triédPurna, male 46). The multiple uses of the sekthaen are evidently
recognized locally as is the awareness that trashisalthy food item with great potential for
commercialisation. The bushes grow wild in thremateoons on Jharkot common land. Until
recently there was no regulation of entitlemerth®bushes and berries for the villagers, but
in 2008 the village meeting decided to give the Véarbevelopment Group (WDG)
responsibility and control over the seabuckthotmisTwas the start of a community project
where on a given date in August — September, orsopdrom each household is obliged to
participate in plucking seabuckthorn berries. ThBG\then makes and bottles juice from the
berries and sells it to a contractor, which them rwake additional profit of the juice by
selling it as a niche product to tourists. The Wibén saves some money for buying sugar
and preservants, before paying each householddingdo how much they contributed to the
harvesting. In 2008 the villagers received 40 NPRRKg berries they had harvested and in
addition the WDG could give each household 5,00&MRer the juice was sold.

The first year the contractor was a group of leeamen, and most of the juice was sold
locally. However, from 2009 some juice was alsagbfough contacts in Jomsom, Pokhara
and Kathmandu, and there are plans to market tidupt as a health-food niche product in
the cities in order to create greater demand. Ptiomposters are printed, bottle labels
designed and the juice will be taken for lab testmdocument the vitamin contents. The
plant grows wild only in a few locations in Mustaaigd is mostly used for subsistence
purposes, so competition is limited from other piwars. In 2009 the WDG also planted some
new bushes, still on common land not otherwise @edultivation. The women had also
invested in a juice squeezer and at the time @hierk they were dedicating a separate room
in the community hall to the juice production. Tilea to produce and market seabuckthorn
juice as a niche product arose more than twelvesyago when there was an organised
training of members from all villages in the Mukith Valley. Since then, the idea has
remained an uncommitted potentiality in the farmsygtem, a potential productive use of

local resources. When juice production is now atéd the villagers have made use of this
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opportunity. This indicates a strong capacity foordinated action through community
projects in Jharkot, in tandem with entreprenegrgiiough a system of private contractors.

5.2.6 Natural forest

The natural forest plays only a modest role infémming system of Jharot. As discussed
earlier, the natural forests closest to Jharkosduated in the neighbour Panda Valley by the
village Lupra, a three hours walk south of Jharkbe villagers are entitled to collect a
regulated amount of firewood from this forest, altgh Hari (male 30) could tell that

“It is time demanding, dangerous, hard work. Nowple don’t even log their limit,
they don’t have the manpower and it's too dangerMeny don’t go. Some hire
people to go for them, but that's expensive. Tiseykerosene, gas, solar cookers.
Few people know how to log now.”

The statement of Hari was reconfirmed through abemof peasant interviews. While some
choose not to go to Lupra at all, others go onirgwther year while still others occationally
go but without filling their permitted quota. Theasons frequently given were that it is too
dangerous due to steepness, too hard work anth#iahouseholds do not have appropriate
and sufficient labour for this task, meaning grawales. In the model (Figure 2, p. 56) of the
farming system, the natural forest is distinguishe@ separate variable to emphasize the
point that the circumstances underpinning the ThebHimalayan Environmental
Degradation are not characteristic for the farngpstem of Jharkot, as previously discussed.
The planted trees near the village form a considgraore important resource in the farming
system than the natural forest does. However, adflhanany households nowadays supply
their energy requirements with kerosene, solar em&nd electricity, the benefit of having
access to a natural forest from where they cafugéizood should not be totally disregarded.
While some households choose to go to Lupra anthkeig permitted quota, others regard the
drudgery from logging as greater than the utilitgd @hoose to collect wild rosehip shrub and
dung from their private lands and to rely on wowhf their private trees.

5.2.7 Planted trees

In Jharkot, private trees are carefully plantedrion the edges of the cultivated fields, within
the community stone fence. Some tag their treds thé family initials to state their
ownership. These trees have multiple functions.dhg, straight branches are cut and used
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for roof construction, while smaller branches and$ are dried and stored for firewood. The
tree trunk remains, however, and regrows new besidh the autumn, dry leaves are
collected for animal fodder and bedding in the lgtay/inter fodder is thus another link
between the agricultural and the pastoral subsyddgmnting trees around the field edges and
along the irrigation channels have the additiomaidficial function of stabilizing the edges of
fields and channels, thus preventing erosion amadmél blocking. Rosehip and seabuckthorn,
which are often found growing near the water chémserve the same purpose. This feature

is also found in similar farming systems elsewhasein Karakoram (MacDonald 1998).

5.2.8 Water

Due to the semi-dry environment, water is primgnrgvided for by meltwater running down
from the surrounding mountains. The steep and pnoced topography of the area makes
water supply a highly localized affair. Over thexzegies, people have adjusted to the local
conditions as well as altered them by construdatingation channels along the contours. The
irrigation system facilitates cultivation in arghat would otherwise remain unproductive.
The principal stream in the Muktinath Valley steimsn the mountains east of the valley,
from above the Muktinath Temple. The water firsiguhrough 108 holy wells in the temple
complex before it is led down through the valleyré] many smaller streams confluence in a
larger stream, Jhong Khola. Jharkot receives whtectly from the Muktinath wells and
from some smaller streams south-east of the villagefrom Jhong Khola which runs below
the village fields. Jharkot is therefore firstind to receive water for its fieltfs In addition,
snowfall during the winter makes some contributjaheugh with small amounts only.

“The snow melts and becomes water, so snow is gidud.year there was very little

snow. When it rains here, it only drizzles, there$ much from it, not much water.”

(Ram, male 46)
Several peasants confirmed this statement, salyatghie monsoon rain contributes only
slightly and that rainwater not suffice for theldi® The farming system is thus totally
dependent on meltwater for irrigation. One roundrgation normally takes about one to
three hours, but in the month of May 2009, Taran¢ke 18) could tell that

“It is difficult to get water now. Yesterday fath&nd uncle went to irrigate the fields,
it was their turn, and they did not come home untdnight. It took so long time.
There was too little water coming.”

1 Although Ranipauwa is located higher up and closé¢he Muktinath water spring than Jharkot, iedds lie
lower than the village and are irrigated by watenf the Jhong Khola. Only water consumed by thesbbalds
in Ranipauwa is led into the irrigation channeleméise and end up in Jharkot.
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Other peasants also told that they experience@dsablsack of water during the spring months
of March, April and May, before the monsoon arriredune. Spring is a critical period in
terms of water for the barley and wheat crops,asd vegetable fields and orhards require
irrigation. Limited and variable water availability the spring imposes a constraint to
agricultural production in the farming system. Jaswith short growing season this is a
natural environmental condition not easily altedddwever,

“Now we get water from the Muktinath stream onlydat is not so much. When the
new pipe is completed, then water will be no proble(Tej, male 30)

“They [a village committee] are making a new wabgre now. Because there was
less water the last years, so now they have staot@take a new one. From another
source, they started a year ago. They got fundioig fa sponsor in Europe.”
(Umesh, male 24)

A new irrigation pipe is currently under constroctin Jharkot, origining from a separate
source than Muktinath. The new source is locallgwn as Rashake¥hand is located at
4,700 — 4,800 m.a.s.l. in the mountains south afkiit, but the irrigation pipe will be led
from a well more conveniently situated (4,000 mla.s

“From this lower source we can get water earligkel this month and the next and the
month before [March — May]. (...) Because now, tke@sen, we have too little water.
After, the rest of the year it is no problem. Boitvithese months it's scarce.”

(Purna, male 46)

Purna could also tell thélt is an old source, from our grandparerifdut since the channel
previously was only a ditch in the soil, most of thater ran off along the way and little
actually reached the fields. For many years th@mdlawas therefore not mainaned. In 2006,
however, the villagers initiated a community projecconstruct an improved channel with a
closed pipe. Funding was raised and one persondawh household was summoned for
voluntary work, in addition to some hired labour.2009 the channel was constructed and
tested, but only a third of the distance was yetgleted with pipe. According to plan the
pipeline will be completed in 2010. The aspiratians high to this new pipelingOnce it is
finished there will not be a water problem heremmoye!” (Purna, male 46). This new
pipeline is an excellent example on how the farnsygtem may expand its flexibility

through targeted investments where it is needed.

2 The name Rashakesh is vernacular and does nat acafficial maps.
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Still, a critical question should be raised: Whletnew pipeline create conflicts over water
distribution between Jharkot and other farmingesyst downstream from the Rashakesh
well? The Rashakesh stream is one of several fe@fi€anda Khola in the parallel Panda
Valley to the south of Muktinath Valley. The onljlage here is Lupra, which is included in
the Muktinath VDC (Map 1, p. 8). Lupra is situatadhe steep mountain side right by the
stream Panda Khola, which frequently gives theg#l a challenge from floods in the valley
floor, damaging their wooden bridge over the strelaon Lupra, the challenge is rather to
lead water from the stream to the fields, not asohllte scarcity in the stream. According to
my informants, Lupra villagers were consulted dmeytwelcomed the pipeline because they
assumed it would contribute to reduce the riskads in the lower part of their village.

5.2.9 Collective authority and social organisation

There seems to be a strong tradition for cooperdtaih at village level and between the
villages throughout the Muktinath Valley. Peopled@&xperienced that everyone benefits
from elimination of competition by monopolizing queratives and fixed prices, especially for
tourist services. The home-woven, colourful scawkgh are sold to tourists hold for
instance a set price of 200 NPR, resulting fronagmreement between women in several
villages. Although tourist souvenirs in general apen for bargaining (and overcharge),

prices on goods and services originating from ctille initiatives are strictly regulated.

Common property resources are divided geograpkibatiween the villages. In Muktinath
VDC, the four villages have negotiated their intmtistribution of entitlements to water,
pastures and forest resources. As a young girl bimga stated;if Jharkot people let their
animals graze there [in Khinga’s pastures], thenget angry”(Canchi, female 18). The
pastures of Khinga are thus open only to the hef#hinga households, and repeated
confirmation of this regulation assured me thats@me goes for the pastures of Jharkot.
Similarly, agreements for water distribution aredmavith the villages in the neighbouring
Jhong VDC, since the stream Jhong Khola servesdretts with water. Whether or not there

have been disputes over water my data cannot agggss such incidents was reported.
The household is the primary unit of organizatiodharkot and entitlement to water,

fuelwood, pasture and forest resources follow tgskhold. However, these common

resources are managed at village level. Each holdsahs the right of representation at
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village meetings which are held whenever decisafrellective interest are to be taken.
Agreement is normally sought through consensusighan case of disputes, the village
leader has the final word in the matter. Villageetirggs are frequently held and if a specific

project is initiated, the meeting appoints a dagdaommitteegamit)) for the purpose.

In the formal administrative system of Nepal, tbeést administrative unit is the Village
Development Committee (VDC), which is managed bglacted representative council and
led by a Chairperson. In Muktinath, however, no VEI€ction has been arranged for several
years. Still, this does not imply a lack of locghdlership. Parallel to the formal system, a
traditional system ojembagqvillage leaders) antblos (assistants) is functioning. This is a
system at village level, so each of the four vilagn Muktinath VDC has their ongemba
who is appointed annually. The system resembldasffidhambasn Manang (Aase and
Vetaas 2007), although with slight differencesJiarkot, all male villagers over the age of
18 may become gemba but since the system is based on rotation hesitamly one period.
Men over the age of 60 are freed from all commuditiies and leadership responsibilities
when they have hosted their 60s anniversary cedlehr@arjang). Thegembais responsible
for most of the coordinated action in the villafg,instance setting the starting date for
manure collection in common lands, command collectvork for common benefit and
leading village meetings. Also appointed are a-gembaandfour assistants callawlos.

The duty of theolos is to patrol the fields looking for cattle grazimgthe fields and fine the
owner 50 NPR for each animal caught.

The system ofjfembasandrolos is probably of Tibetan origin, and according to my
informants it is the system of local leadershipuatty in function. One informant explained
the authority of thgembaas“they have no formal power, but locally they hawsver”.

While the position ofjembais rotated annually, the appointed leaders ofaddnoject
committeesgamitig are often respected senior men and women inillage, who generally
speaking are influential in local affairs. Quitéesf the same person leads the committees for
different projects. Several factors contributehte appointment of committee leaders, but
among the important factors are social networksthadbility to raise funds for projects. The
leader of the Women’s Development Group (WDG, eadalledamasoma- the mothers’
group), told that she was asked to lead the se#borckproject because of her extensive
social network both locally and in Kathmandu. Otloeal projects initiated by the village

meeting are an adult education project (two hoeashing every night to reduce adult
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illiteracy), a preschool nursery, the constructdhe new irrigation pipeline and the
construction of a new community hall. The lattesjpct is partly funded by the Indian

Embassy of Nepal, an agreement made effectivediptial committee leader.

It seems clear that in Jharkot there is a straagjtion for collective action and cooperation at
village level. This strengthens their capabilitystart community projects for common

benefit. Strong social ties within the village bathterms of kinship and dependency on
common resources serve the community with multypieortunities for social sanctions if
someone chooses to break the social conventioo@llectively decided rules. Referring to a
fine decided by the village meeting, a committealér said;if someone refuses to pay, we
collectively punish them in our own wagPurnima, female 49). What kind of punishment she
referred to was not specified, but in a local comityuwith densely tied and overlapping

social relations, social sanctions can probablgessed in multiple ways.

How may this remarkable local capability for cookatied action be explained? Taking the
historical context into account, the capability kcbientatively be related to the historical
autonomy of the people of Mustang and the limitgtbence from the central government.
The Mustang Raja was recognized as a ruler in feetigionship to the King of Nepal until
less than sixty years ago, and Mustang was onteedetv districts of Nepal not exposed to

the Maoist resurgence during the late 1990s. Whemgyovernment of Nepal resigned in late
May 2009, the news was given little attention by ¥ilagers. Considering that no VDC
elections have been arranged for years, the geaititade seems to be that the villagers alone
are responsible for any initiative of coordinateti@n. They therefore rely on village

meetings led by thgembaand on project committees. A strong sense of conitynand

mechanisms for social sanctions make the villagetimg decisions effective.

However, there is a quite influential regulatingtitution affecting decisions in Jharkot. The
Annapurna Conservation Area Project (ACAP) regslaberrism in the area and makes rules
concerning certain aspects of villagers’ entitletrtercommon resources. For instance, even
though the four villages in Muktinath VDC had ablgdimited how much each household
was entitled to log annually from the natural Lufoeest, ACAP later reduced the quota. My
informants repeatedly reported the lowest amoufi@fvood when asked how much they
could collect, though many said that they chosemgb, rather managing with wood from

their private trees and alternative energy sourgti, more research is needed to assess to
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what extent the ACAP regulations are actually ugphelpractice. Furthermore, even if people
do not exceed the ACAP quota, the question sttlai@s unanswered whether people do so

becausdhey adhere to and respect ACAP regulations ieign

A possible, theoretical explanation of the locgladaility for coordinated action refers to the
mutual dependency on water resources. Fuhrer-Halare(1975) states that the need for
irrigation in agriculture enhances cooperation enordinated action at the village level, since
all members of the community depend on a functigsiystem for water distribution. This
statement is associated with Wittfogel’s theoryhef hydraulic society, which in short

claims that in locations where climate conditioreknagriculture dependent on atrtificial
irrigation, the need for coordinated water contr@cessitated the interference of the
centralizing power of the government” (Wittfogel5I@ 374, in Leach 1959: 3). This led to
the raise of powerful ‘Oriental Despots’ even thiodige means of production were owned by
the people, according to Wittfogel (Leach 1959)e thse of Jharkot supports the first part of
the argument, as Fuhrer-Haimendorf also notes.cobedinated irrigation system at village
level is a prominent feature of Jharkot, but asulised above, the influence of the central
government is limited. Thus, it seems less relet@atraw the argument beyond the local
level. Suffice it to say that the need for irrigatichannels on which the whole village
depends certainly gives an incentive for coordith@etion and cooperation. Even though it is
not obvious that the need for cooperation in iti@awill necessarily lead to coordinated
action in other sectors of the community, in Jhaths seems to be a general tendency. The
village level is not only the organizational urot fvater distribution, but also for manure
collection, entitlement to common land and herdihg the task of thgembaand the four

rolos to see that village meeting decisions are enforced

Whether the capability for coordinated action ig doi low influence from the central
government, to the dynamics of a ‘hydraulic societyto completely different reasons is a
question for further research. Knowledge requicedanclude in this matter would include
acquaintance with historic social organisationhia &rea, indepth studies of how coordinated
action is practiced today and investigations onréh&tionship between formal and informal
authorities at different levels. Whatever beingrs@sons, though, the capability for

coordinated action is in any case an advantageeople in the village. | will argue that this

3 For a critical discussion of Wittfogel's theorgesLeach, E. R., 1959. Hydraulic Society in CeyRast &
Present15, pp.2 - 26.
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capability facilitates creation of flexibility irhe farming system because collective projects
involving substantial investments are made possiblen people are willing to invest in

community projects for the aspiration of later Hérfer all.

5.3 Summing up: The farming system of Jharkot

From the farming system analysis it seems cledrttieaanalytically separated variables are
interlinked in complex ways. The utility of one iatyle’s resources is dependent on the
availability of other variables’ resources and htwese are distributed. The utility of the
cultivated fields is for instance dependent onisigfit availability of water, labour and
manure. | have also demonstrated that social azgon and cooperation at the local level,
including formal and informal rules for entitlemeatresources, influence how the farming
system is managed. Furthermore, it is apparenfdh&tom all variables are fully exploited in
the farming system. Instead of regarding this &®gtimal exploitation of the variables’
resources in strictly economic terms, | will arghat the underexploited variables provide the
system with opportunities for change that congitae flexibility of the system. The
flexibility reflects the adaptive capacity of thgstem under highly variable environmental
conditions, in particular under conditions of cliicavariability and change. An interesting
guestion to ask is then how to conceptualise aatysa flexibility in farming systems? The
next chapter will address this question.

Picture5: Pardey, apple flowersand cattle
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CHAPTER 6: FARMING FLEXIBILITY

Small production systems in mountain regions atenotharacterised by diversified practices
which enable people to be flexible in responseninges (MacDonald 1998, Bishop 1998,
Mishra et al. 2003). This kind of flexibility in fening systems is the focus of this chapter.
Building on Gregory Bateson’s (2000 [1972]) defmit of flexibility | will present and
theoretically discuss the concept of flexibilityefi@rring to my theoretical research question |
will attempt to operationalize the concept to aalgincal tool with relevance for farming
systems. By guidance from the operationalised bl concept | will next turn to my
second research question and analyse some aspadwsarming system’s flexibility to
maintain or even increase agricultural productindar present climatic conditions. | will also
identify factors that constrain this flexibility alstly, the analysis will inform a short

theoretical discussion concerning thresholds @réoice in ecological systems.

6.1 How to understand flexibility?

Bateson (2000 [1972]) discusses the concept oibiléy in human — environmental systems,
which in the following I will call ecological systes. A farming system is an example of an
ecological system and the factors of productioa farming system are in Bateson’s
terminology called variables. According to Batesmnecological system consists of
interlinked variables, each with an upper and lothezshold of tolerance. Within these
thresholds the variable’s value can be moved tohra@daptation, but beyond them
“discomfort, pathology, and ultimately death mustw” (Bateson 2000 [1972]: 504). When
a variable is exposed to stress and takes on a ¢hlge to one of its thresholds, the system
lacks flexibility for that variable. The interlinenature of the system leads to spreading of
inflexibility because other variables cannot beuatgd without pushing the stressed variable
beyond its threshold. The short-term responsee$yistem is to push the stressed variable
towards its threshold of tolerance, and rather fiad/ solutions to make the situation more
comfortable. To take an example from a farmingesystif there are drastic reductions in the
available amount of manure, the immediate resporesebe to spread out what is left and use
less manure per field. This, however, does notestiie underlying problem of the stressed

manure variable. It is rather a denial of taking tonsequences from the present situation, as
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this strategy in the long run will deplete the sodn interlinked variable — of essential
nutrients and eventually lead to reduced yieldsrop failure.

According to Bateson, the solution is to do whaalktes to rebuild a positive budget of
flexibility, to save up a buffer zone of unexplaiteapacity that can “be spent (like fat) upon
needed change” (2000 [1972]: 505). This meansttigabnly sustainable way to preserve the
capacity of system variables isawoid permanent exploitation of their maximal capacity.
Flexibility is then the exact opposite of speciisn as well as intensification, in other words
to avoid pushing the value of a variable to ite#imold versus actively seeking just that. This
leads to the definition of flexibility “aancommitted potentiality for changéBateson 2000
[1972]: 505, emphasis in original). The generatifydity of a system depends on keeping
many of its variables at values somewhere in thadhaiof their thresholds of tolerance (ibid.:
510) to make sure that there is unexploited capé@e to be used in times of need.
Nevertheless, it is important to notice that ifaaigble is kept stable over a long period of
time its total capacity may decrease as other bisaexpand into its space of unused
freedom. It becomes rooted, so to speak. This esphat the flexibility of the system must

be used once in a while in order to prevail.

These abstract ideas of flexibility in ecologicgst®ms can provide analytical insight into the
farming system of Jharkot in several respectst Birall, the peasants are managers of the
factors of production in the farming system. They thus managers of flexibility in the
system. Furthermore and with ontological basigiitical realism, a farming system consists
of interrelated variables in the sense that tHezation of one resource, for example the
cultivated fields, depends on sufficient input@ources from other variables such as labour,
manure and water. The most constrained varialde, fimits the utilization of the related
variables even if the latter are not restricteduah. Even if the peasants have an abundance
of cultivable fields, labour and manure, lack otteravould still constrain agricultural
production since all factors of production mustbailable in sufficient amounts if good
yields are to be harvested. Theoretically, limitegacity in one variable may constrain the
utility of many or all related variables in the . In a system naturally exposed to climatic
variability, a lasting situation where crucial \asles are maximally exploited will constrain
the flexibility of the whole system, since therdlwe no room for extra input in times of

greater needs.
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6.2 Flexibility in the food production of Jharkot

Due to a short growing season, subsistence pramfuictiJharkot has traditionally been
complemented with additional food import. Engagememlternative livelihoods has also
contributed to net out-migration and abandonmettgpicultural land. Today’s actual
agricultural production should therefore not befasad with the maximal potentials for
production in the farming system. If the farmingtgyn is seen in terms of flexibility,
maximal exploitation of factors of production ist@ssumed a priori. In the broader context
of probable rising food prices and climate chamgeewed interest in local food production is
not unlikely in a future where global food scaraitgy become a reality. It is therefore worth
investigating the potentialities for increased agjtural production in local farming systems.
In the case of Jharkot, it means to assess thibifiexin the farming system to maintain or

even increase the overall agricultural production.

The preceding farming system analysis demonstthééshere are many abandoned fields in
Jharkot. These fields serve the farming system fiettibility through the uncommitted
potentiality to reclaim land. Should the peoplebérkot find it necessary or beneficial to
again increase their reliance on local food praduacthey can do so by allocating more of
their labour into agriculture at the expense cdralative livelihoods. Additional labour needs
can be met by hiring casual workers in peak perasdsby encouraging more sharecropping,
opportunities which have already been committedhizrkot. Groups of casual workers reside
periodically in Jharkot, and there are cases ddlltenants who are permitted to keep more
than the usual 50% of the yields. In additionsipossible to change the rule of exclusive
local entitlement to land ownership and insteadvalbutsiders to buy agricultural land. In a
village close by Jharkot, some peasants from Diofpee been permitted to buy land, so it is
not unlikely that the same could happen in Jharkbis flexibility to reclaim land is also
discussed by Aase et al. (2010) in a similar casgyfrom Manang. However, available
fields and labour are not sufficient for increasgdcultural production since this is also
conditioned by the availability of water and manurke flexibility to reclaim cultivable, but

currently abandoned, fields is dependent on theesys flexibility in these related variables.
Sufficient availability of irrigation water is a@requisite for agricultural production in a

semi-arid environment such as that of Jharkot.dwdy the total amount, but also the timing

of the water is essential, and seasonal variattansge both a blessing and a curse for
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agricultural production in the farming system. Ewefore climate change and the local scale
uncertainty it entails is accounted for, naturalafaility of precipitation and temperature
causes variations in water availability, whichuinnt conditions agricultural production. Water

is thus a complicated variable and will therefoeediscussed indepth later on.

In Jharkot today, availability of manure is not stvaining agricultural production. Peasants
claim that they have enough manure to fertilizertiields, and those who cannot produce
sufficient amounts from their own herds buy additibcow or goat manure locally at a
reasonable price. The farming system has signifit@xibility to increase the use of manure,
meaning that a significant share of the variabfigllscapacity is left unexploited. In a

situation of agricultural expansion and thus gneaézds of manure, the period of regulated
collection from common pastures may be extendéina to ensure that a larger share of all
manure is collected. Although this could hypotdhceontribute to pasture degradation in the
long run, flexibililty includes the ability to ragiadjustments, to make use of an opportunity
temporarily. Referring to Bateson (2000 [1972]k tinexploited capacity of a variable can be
used temporarily to facilitate change in the systiitinere is a risk of pasture degradation,
intensified collection of manure can be used aarsttional strategy until more sustainable
solutions are found. A more permanent potentidtitychange is to avoid the burning of cow
manure for fuel, and rather use kerosene, fuel veombldung from yaks and horses since this
is not suitable as fertilizer. A third opportunigyto welcome the organic compost manure
project using effective microorganisms, which suatainable solution in the long run. The
total amount of manure available in the farmingaiysis thus quite flexible, even before
larger herds are raised. Hence, the present adtaptat use of manure is somewhere in the
middle of the variable’s total capacity, and thare at least three uncommitted potentialities

for change to increase the amount of manure avaifab cultivation.

Since the number of animals in the farming systestohically has been significantly larger
than today, yet another opportunity is to agaiegdarger herds. In addition to producing
manure these would also provide meat and milknimgerlinked farming system, however,
larger herds would create greater demands foregbla@sources such as winter fodder. How
flexible is the system to make changes in thisalde? Firstly, more cultivation means more
weed and crop residuals, and consequently moreefo&e&condly, if the additional crop
residuals do not suffice, more trees could be plralthough it would probably take too long

time to be a short-term solution. Alternativelythad opportunity is to alter the composition
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of the herds. The large number of horses in thaifag system already consumes large
amounts of both grains and winter fodder withowdoicing suitable manure for the fields.
With the introduction of jeeps and motorbikes, itlh@ortance of horses for travel is also
reduced, according to my informants. Thus, an umoited potentiality in times of winter
fodder scarcity is to reduce the number of horselsraise larger herds of goats instead. This
reallocation of winter fodder would increase theeines of manure relative to winter fodder
and relieve manure as a potential constraint foreised grain production. Fewer horses
would also permit human consumption of grains tatld otherwise be spent as horse feed
(Aase et al. 2010). If the reclaimed land was daeit not primarily to grains but rather to

vegetable cultivation, the number of poultry cobé&lincreased at the expense of horses.

It seems clear that the availability of cultivatded, manure and winter fodder is far from
constant in the farming system, and that thesabks can be adjusted in multiple ways to
allow for expansions of production in the farmirygtem. Hence, these variables do not
constrain the potentialities for increased localdf@roduction. Theoretically speaking, since
there are opportunities for change in many of trstesn variables, the exploitable capacity of
one variable depends on the temporary adaptatiba value — of its interlinked variables. In
the case of manure and winter fodder, both thestypel the available amounts can be
adjusted, often within one agricultural year. Theagables have unexploited capacity and
are currently not exploited to their thresholdsadérance. The opportunities for change in
these variables contribute to the flexibility oétfarming system. However, the situation is

more complex for labour and water.

A reasonable objection to the above discussiomathis rather functionalistic perspective
ignores the cultural significance of horse keep{@gltural events such as the popular horse
race festival Yartung could make substitution of horses with goats isequnpopular

strategy. In Manang, horse keeping is an indexiotass (Aase 2007), and traditionally they
have the same high position in Mustang (Fuhrer-t¢aithorf 1975). Horses could thus be
regaraded as traditional items for conspicuouswopsion (Veblen 2005 [1899]). However,
the merit achieved by conspicuous consumption tisiacessarily tied to the very items as
such. Umesh (male 24) claimed thabwadays very few have horses, they are takenral
areas without roads, like Dolpa and Manang. Nowyess horses, they use bike and jeep
instead”. In the Muktinath Valley motorbikes have become@asingly popular recent years,

especially among young men who use every oppowttmishow their possessions. A
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motorbike indicates that the owner has been abilaise a significant amount of money, and
it gives income opportunities by driving Indiangsims from the jeep stand at the end of the
road to the Muktinath temple. During wedding ceraias, the married couple traditionally
rides on horses with beautifully decorated horgbeldout at one occation in Ranipauwa the
horses were substituted by a decorated motorbgtead (Krebs forthcoming). This event
indicates that the items for conspicuous consumptould be changing in the Muktinath
Valley. Even though the effect on winter fodderitakality is not likely to be intentional, it is

nonetheless beneficial for the production potestidithe system (see Mishra et al. 2003).

The people of Mustang’s ability to adapt to chaggionditions (such as the introduction of
modern industrial products) while still securindtatal continuity is discussed by
Messerschmidt (1982). The transition to new iteanscbnspicuous consumption could be
interpreted as a recent expression of this abllityhe words of Bateson (2000 [1972)), it
represents the flexibility of ideas, that is, thexibility to adjust cultural ideas to changing
conditions. The adjustment of a cultural expressquossible because the level of generality
is low, so the fundamental cultural idea of congpics consumption is not actually
challenged. According to Bateson (2000 [1972]: 519 highly generalised, basic ideas of a
culture are often inflexible because they beconeenmses upon which other ideas depend. If a
fundamental idea was to be rejected, a whole sa¢imied ideas would follow in its wake. It
is therefore easier to be flexible in changingitea’s expression, from horses to motorbikes,

than to abandon or even change the general ideanspicuous consumption altogether.

6.3 Three aspects of flexibility

Bateson is not the only one raising the issueeniilfiility in the discussion of agricultural
production or ecological systems. Especially in@gtural economic studies other definitions
and distinctions have been applied (Adams and khore 1997, Weiss 2001). Of relevance
to the present discussion is the distinction wisamade between operational and tactical
flexibility (Carlsson 1989, in Weiss 2001). Whilperational flexibility is the ability to
diversify production and switch productive capaéitym one good to another, tactical
flexibility is the ability to adjust the producedhaunt to external shocks. In other words and
transferred to farming systems, | argue that fléitgmay be analysed both in termstgpe

and ofscope Flexibility of type refers to uncommitted potaitiies for change in a

qualitative way by exploring new crops and resosiiaed initiate new productive activities in
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the farming system, while flexibility of scope ref¢o the potentialities for change in a
guantitative way by expanding or reducing the saafgeresource or activity already in use.
The analysis above of the potentials for increasentall production in the farming system
thus represents the general flexibility of scopthmsystem, which may be further increased
by using the flexibility of type. Scope and typeshconstitutes two dimensions of flexibility
(Figure 5). Although Bateson implicitly addresskexibility both in terms of type and scope,
an explicit distinction makes the flexibility conptemore useful for analyses of farming
systems. From the distinction | suggest theordyichht whithin each committed potentiality
of type (e.g. to start cultivation of vegetabldgre is an additional dimension of scope
(potentiality to increase or reduce the amountrotipced vegetables). Still, in an interrelated
systemall potentialities of scope cannot be utilized sirmmtausly since the capacity of

related variables (e.g. water) may be constrainetope.

Scope Flexibility: Two dimensions
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Figure5: Opportunities of type and scopein system variables

The dimensions of type and scope are applicable &tatystem level and variable level. In
the following | will reserve the concept of flexiiby for the system level, emphasizing the
overarching focus which is flexibility in farmingstems. It is also worth to remind that the
peasants manage this flexibility by making chokwhere they want to allocate factors of
production. Since the flexibility of the system éads on keeping many of the variables at
values in the middle of their thresholds of tolemsystem flexibility requires that there are

some opportunities for change in central variablégse can be opportunities of scope or
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type. For water, the dimension of scope is the nmogbrtant since there are limited
opportunities to change the quality of water. i@ temaining variables, opportunities for

change in both scope and type are of relevanciéodiscussion of system flexibility.

In an interlinked system, to exploit opportunitadype in one variable may release the
constraints of scope enothervariable. The recent decades’ transition from gheegjoats in
the farming system could be interpreted as an @éepl@pportunity of type. Peasants claim
that goats are stronger than sheep, they are resistant to low temperatures, they eat less
and they can find fodder where sheep cannot. Thawagit from sheep is better suited for
spinning than the hair of goats, nowadays few thkdrouble of home spinning since
manufactured clothes, textiles and threads for wggare easily bought in the cities. Thus,
sheep have lost the only function not already Ifalfiby goats in the farming system. By
substituting sheep with goats the pastures ancewatider are more efficiently utilized, the
risk of losing animals due to cold weather is retliand good quality manure is produced.

Such a change could relieve potential constraingeape in winter fodder or in pastures.

A third aspect of flexibility may be conceptualisastemporal flexibilityand defined as the
time it takes to make adjustments in a variablgystem, either in terms of type or scope.
Bateson does not address this aspect of flexipbiby | will argue that the greater temporal
flexibility a system possesses — the shorter aajeist time in central variables — the better is
the adaptive capacity of the system under conditafrclimatic uncertainty in general and
climatic variability in particular. Temporal flexilty differs from the two previously
discussed aspects. Flexibility of type and scopeesgent structural dimensions of flexibility,
the ranges of uncommitted potentialities for chaingbe system. These can be statically
identified in a snapshot analysis regardless ofithe it takes for the changes to occur. While
changes in a variable can repeatedly be made Imactoeh in these dimensions, temporal
flexibility is an expression of how rapid the chasgnay be committed. Temporal flexibility
thus represents the dynamic aspect of the systeshad the farming system analysis provides
a snapshot of the system structure, the opporésniti type and scope statically represent
opportunities for adjustment in the system varigbleemporal flexibility is then an
expression of the time it takes for these changestur. An opportunity which can be
committed rapidly gives a high temporal flexibilityhile an opportunity that demands
significantly longer time to be committed givesoaver temporal flexibility. Since Figure 5

(p- 89) illustrates the structural dimensions ekibility through the relationship between
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opportunities of type and scope, the dynamic aspieetmporal flexibility is not included in
the figure. Turning to my theoretical research ¢joed find Bateson’s conception of
flexibility relevant and useful for farming systeanalyses. Furthermore, | find the concept to
be even more useful as an analytical approach hail have explicitly distinguished
between three aspects of flexibility. In the foliag | will attempt to demonstrate the
usefulness of this approach.

6.3.1 Flexibility of type and scope: Cash crops

The potentialities for maintained or even incregsexiuction in the farming system include
not only the flexibility of scope to produce morfetloe same crops already under cultivation.
It is perhaps even more interesting to investigaeflexibility of type, the opportunities for
making rearrangements in system variables to ifyemticommitted potentialities for change
in qualitative terms. Several such potentialitiesr@cently realized in Jharkot. One is the last
two years’ attempts of commercial apple producfarexport to markets, which was spurred
by the reduced transport costs. The benefits efdtnategy are that once the trees are well
established they demand less labour than graiivatitin, cash crops are seen as more
attractive than subsistence cultivation for youeggle and the expectations for profit from
market sale are high. For the money earned, fdothes and manufactured products can be

imported to the village.

However, investment in apple production also inesluncertainty, mainly in tree ways.
Firstly, land slides frequently cause the roadddlocked for several months at the time. This
happened two times during the first year of roagheetion in a risk prone part of the road,
south in Mustang. The road is particularily exposetlockage during the summer monsoon,
which may cause the road to stay closed all thrahgtharvest season, obstructing the apples
from reaching the market in a fresh state. Secomulduction for markets involves exposure
to price fluctuations and competition. Pokhara ligrge regional trading centre and the
Mustang apple farmers do risk quite high price cetitipn from apple producers in China

and Kashmir. Thirdly, peasants report that pesasionally damage the fruits and make them
unsuitable for sale. These three challenges impigséficant elements of uncertainty to the
profitability of commercial apple production in Jkat. When fields are converted to apple
orchards, they are made unsuitable for grain pribalycso the peasants have limited

flexibility to return to grain production withouttually uprooting the trees. The temporal
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flexibility is thus low. On the other hand, apptas be eaten whole, dried or squeezed as
juice and superfluous apples can be spent as afeerdl Some households also make apple
brandy and many peasants cultivate vegetablestweka the fruit trees, so the orchards do
have certain subsistence functions even if theegpgd not reach the market and obtain a

good market price.

Risks of crop failure due to pest, frost or seabdraught during critical periods are present
also in subsistence production. In that case, pessait a couple of weeks before they later
try to plant another crop, such as buckwheat oetadges. The possibility to replant the fields
makes the temporal flexibility greater in grain guation than in apple production. Still,
monetary savings must often be spent to buy additimod when grain crops fail. There are
thus uncertainties involved both in subsistenceaasth crop production, but the risks are not
necessarily the same. Cash crops are exposedk tof 8sidden road blocks preventing the
apples from reaching the market, but money eaned &pple production can be saved as a
buffer in case of crop failure the coming yearsh$stence crops are unaffected by road
blocks and markets, but still exposed to risk ofpcfailure. Therefore, to combine subsistence
and market production reduces the dependency berahe strategy. As no households in
Jharkot have converted totally to apple farmingrather choose to diversify their crops, they
act in accordance with a well known peasant styaftegrisk reduction through

diversification (MacDonald 1998, Mishra et al. 2D03

The diversification from pure subsistence productminclude some cash crops implies to
make use of the flexibility of type in the farmisgstem. Since many households choose to
convert only one or two fields to apple orchardslevkeeping the others for grains and
vegetables, the temporary adaptation of the farmystem is a middle position between
subsistence and market production. Such an adaptatprobably also the most flexible as
there are alternatives available should one stydtgbin a given year. As long as there are
sufficient availability of cultivable land to indlie both grain fields and apple orchards, the
peasants can keep the middle position, presertimg@pportunity to make use of the
flexibility of scope in either one direction. Ifélroad is closed for a long period of time and
the prospects are poor for obtaining good appleeprithen scarce resources such as labour
and water can be reallocated from the orchardsedi¢lds of grains and vegetables.
Conversely, if the winter barley should fail, th@ore labour and water could be invested in

obtaining a good apple harvest. In sum, while #meptoral flexibility is low in terms of type
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(it takes a long time to convert a field to an @mhor back again), if both orchards and fields
are kept then the temporal flexibility in termssabpe is quite high. Since the peasants of
Jharkot have chosen this strategy, their middié&iposhetween market and subsistence
production actually increase their temporal flelifpithrough preserving the opportunity to
alternate between cultivation in fields and orcka®iuch a middle position also makes
Shanin’s (1988 [1971]) definition of peasants ral@for the people of Jharkot, small
agricultural producers who produce mostly for tleein consumption with the help of simple
equipment and the labour of their families, whileyt are also partly integrated into market

relations.

6.3.2 Temporal flexibility: Vegetable cultivation

Households with small land holdings have not pldmew apple trees but rather keep to
subsistence production of grains and vegetabléboAgh they do have the opportunity to
rent and sharecrop additional land, which some @bsadhis entails giving half of the yields to
the land owner and results in small returns froenatiditional labour investment. Poorer
households often do not risk investing in new andeutain activities such as apple
production. Still, there are opportunities of typailable also for them. With the introduction
of tourism to the valley, local demand for vege¢stihcreased as lodges began to serve food
to tourists. The risks involved in vegetable cwtion are smaller than those of apple farming.
Diversified vegetable cultivation demands smalteestments than apple tree planting, and
the risk of road blocks is outruled since the maigéocal. Furthermore, since the same fields
may be used both for grain and vegetable cultivative temporal flexibility is greater than

by converting fields to orchards. Hence, it is eat alternate between grain production and
vegetable cultivation in one field compared to graioduction and apple farming.

The temporal flexibility is also evident in the fdbat vegetables are planted later in the
spring than barley and wheat, so potential losses trop failure in grain fields can be
mitigated by plouging again and planting vegetaldésr in the season, an opportunity which
is known and applied by local peasants. Likewisafield of vegetables should fail in the
spring, the field can still be prepared for a cobpuckwheat later in the season. The temporal
flexibility to change within the same growing sea$® possibly the greatest advantage of this
strategy. If local demand for vegetables is lowirtya certain period, vegetables still have a

significant subsistence function. Since the conphedf the road, some peasants have also
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started considering the opportunity for off-seagegetable export to Pokhara, a still
uncommitted potentiality. Altogether the diversdion of vegetable cultivation the recent
decades, both for subsistence and for local markegisesents a flexibility of type in the
farming system. The exploration of this flexibiliby type has opened for new opportunities of
scope to increase or reduce production of diffecenps and to alternate between them.
Careful use of the temporal flexibility in vegetalhrming contributes to mitigate the loss
from crop failure in grain cultivation. Opporturgs of type and scope are thus a prerequisite
for temporal flexibility, and when a system’s temgidlexibility is high, the system has

considerable ability to cope with climatic uncemtsi

6.3.3 Flexibility through niche product diversification

Historically in Mustang, trade took place at thede centres along the Kali Gandaki River
and in the cities. The monetized market was otlergs, not in the Muktinath Valley where
only small scale barter trade occurred. It wasdeists who brought the market to the
Muktinath Valley through local demand for food awlivenirs. From that time on it became
popular to take up the old tradition of weavingazoful Tibetan style scarves for sale to the
tourists. A community weaving project was initiagat a fixed price was set for homewoven
scarves. Women weave in lean periods, particuthrting the winter when weaving is an
effective way of making use of the abundance ofespime. Even households which do not
engage in tourism in any other way often have ssraeves to spare, and many a tourist is
charmed by being invited into a home for a cup ok tea and is later willing to buy a

homewoven scarf or two.

Weaving represented the very start of coordinatelgerproduction for the local tourist
market, after which other initiatives have follow&kabuckthorn juice was for long an
uncommitted potentiality in the farming system ogportunity of type of which the villagers
were aware for more than ten years before theyectiosake use of it. The juice production
is still in its initial phase and there are greppaortunities to increase the scope of production
if the juice is successfully advertised and satge@ments are established in the cities. The
contractor of 2009 statetSlowly, slowly, piece by piece we develop it. l @oon take it to
the lab, get it tested and identify the contents] then | will get it registered as a juicelh
2009 the Woman Development Group did not colldcilable berries because a proper

supply chain was yet to be established, and bedhagaice was still in the process of being
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properly developed as a niche product. There goertymities to further increase the
availability of berries by substituting rosehip bas with seabuckthorn. Rosehiosa
sericea chermain vernacular) grows extensively in locations whare also suitable for
seabuckthorn such as by the edges of streamspdrhip plays only a marginal role in
subsistence. The alternative uses of seabucktboroEmetics and oils are not yet explored
but there is a possibility that commercial entexgsiwould be interested in buying
unprocessed berries. However, it is quite uncextduat price per kg the pluckers would get
from such an agreement, and local control of tseusce could deteriorate. As of now, the
community is in control of the whole business frplanting to sale, a control which renders
possible active use of the opportunities of scopseabuckthorn juice production.

Increased use of seabuckthorn has ecological iatits in addition to the economic ones.
Since the plants grow in common lands they do ootpete with grains, vegetables or fruit
trees for space in fields and orchards. Seabuaktisarormally not irrigated, though this
could occationally become necessary to secure geog quality now that the plant is more
deliberately harvested. Being resistant to greaatrans in temperature and water availa-
bility, seabuckthorn is a well adapted plant evedar conditions of climatic uncertainty and
variability. It means that the uncertainties in\vadun juice production are market related
rather than climate related, as opposed to grdtivation. Since the uncertainties involved in
grain cultivation and seabuckthorn juice productiorerge, a combined strategy will reduce
the cost of failure in either one. The people @frBbt’s reliance on both strategies is thus a
very flexible adaptation, facilitating the opportiyrto adjust the scope of either one and to do

so rapidly, even within one growing season.

The acquired experience from community projectsiciie production may be transferred to
other non-timber forest products, such as herbsvaadicinal plants. Fragrant mint, rosehip
and various medicinal plants used by &nechi(Tibetan medical doctor) grow wild in the
common land of Jharkot, and there is an opportwfitype to make use of these non-timber
forest products commercially.arzagumbaathering represents one such committed
potentiality, although it cannot be successfullyngsticated. Since it is generally hard to find
and nearly impossible to find under the cover a@ivggathering is an unreliable activity.
Other medicinal plants such as herbs are eastortwsticate. They are therefore more
reliable for development of niche products andsfae to pharmaceutical companies. There is

currently a growing international market for herpedducts from Nepal, and multinational
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pharmaceutical companies are searcing for actilgstances in wild plants for development
of new medicines (Chhetri and Gupta 2007). Herbadlpcts are often of high monetary
value relative to weight and they may be sundiséared and transported down to the cities
whenever it is most convenient. Compared to comialespple farming the transport
challenges and costs are significantly lower fabheproducts. The people of Jharkot already
use a wide range of non-timber forest productsisistence purposes, and énechi
possesses important knowledge of the propertiéiseofarious plants, so the potentialities for
commercial exploitation are substantial. Herb aliion is also an opportunity that is easily
adjusted in scope, meaning that the productiorrapialy be increased dependent on labour
and water availability, the prioirities of the comnity and on the estimated chances for
making good money on the business. The tempovability of herbal niche production is in

other words high.

6.4 Limits to flexibility: Constrained variables

As Bateson (2000 [1972]) clearly states, therdiargs to flexibility. These limits are defined
as the variable’s thresholds of tolerance so tiafull capacity of a variable consists of its
opportunities of scope between these thresholdaeMer, limited or underutilized capacity

in one variable can actually constrain the genaedlormance of the system. In Jharkot today,
the most constraining variables are labour dedicttegriculture and water in the spring.

How do people allocate labour and water in the fagnsystem of Jharkot?

6.4.1 Flexibility and constraints in labour availability

Agriculture is characterised by great seasonalitydarticularly so in farming system with
long lean winter periods such as Jharkot. Thisirequlexibility in labour availability. While
the demand for labour is high during the peak suniraevest, the total produce of the system
is not sufficient to sustain the same number oppethroughout the lean winter season. The
traditional adaptive response has been one of sabsugration and diversification into
alternative seasonal livelihoods like salt trade Etbour migration. The practice
demonstrates that the people of Jharkot have fausthporary adaptation which includes a
significant flexibility of labour. However, the fianing system is also affected by social
changes such as increasing levels of educationn\@éleed for the main constraints in

agriculture, Purna (male 46) stated that
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“There are two things. One is lack of water, thkestis that people are going away,
like I told you, for education in Pokhara, Kathmand So we have to change, to plant
other things, like this tord We have to think of our children, what they wardo in

the future.”

“l don’'t want to become a farmer, | don’'t know hoovdo it, | can’'t work that hard. If
| come back, | want to start a hotel, do busine¢Bijay, male 28)

From the first quote we understand that the twansanstraints to agricultural production are
lack of water and labour. Most parents put grefatresf into giving their children education,
and thus send their children to the cities at yoamg After having spent ten years or more in
the city, with sporadic returns to the village odlyring longer holidays, far from all youths
choose to return to their village of origin to takefarming after completed education, as
household interviews and the second quote abovemEnate. The needs of agricultural
production are not necessarily of top priority (Ries 2000, Aase and Chapagain 2005).
Many households rely on remittances from family rhers who are working abroad or in the
cities, and young males are often sent out forghipose. Seasonal migration to India is quite
common and although most return in time beforehtm@est, not all do. To engage in local
livelihood strategies in transport and tourismls®an option if one is lucky enough to
succeed. In sum, a large share of the labour bdrdemfarming is left to the women, which
add to their already significant burden from atiéd such as child care and house keeping.
The same flexibility of labour through migrationnew used to such an extent that it actually
constrains agricultural production. The temporatgmation of labour available for
agriculture is in other words close to its lowearethold not only during the winter, but also
more generally throughout the year. The systemaXlfility of scope in labour availability is
then quite large since it is possible to reallosigaificantly more labour into agricultural
production if people choose to do so.

On the other hand, flexibility must be used onca mhile in order to prevail (Bateson 2000
[1972]). While seasonal migration represents lalsdiexibility of scope in the system, too
much migration at the same time involves a lodteafbility as it will be more and more
cumbersome to return to farming as time passeas theicity. In the words of a mother:
“When the children are home, they don’'t work in tieéds. They can’'t work in the fields, they
don’t know, they are studentsA father who had recognized this stated thatways bring

my children back home, in every holiday. So theyeraber, or else they will forget, if they

4 Tora is the local name for seabuckthorn.
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are not here in many yearsin one particular case, a family chose to givehg flexibility

to return and instead abandoned their house alud fidtogether, moving permanently to
Kathmandu. As land can not be sold to non-Jhadsitients, the family chose to hand over
their fields to the community, which in turn mandge fields collectively by sharecropping
them out and letting the owner’s share be diste@mong the village households. This
strategy leaves the community in control over #rel| although the household in question
has lost their flexibility to return to farming. Ather household, also of which all members
live permanently in Kathmandu, chooses to keep timise and fields empty in Jharkot. One
of the sons visits the village occasionally, artd@lgh he does not farm or keep animals, he
manages to keep the social relations active. Tehabillity of this household is to some extent
kept, even though a return would demand significargstments of capital for buying

animals, seeds, manure and labour to rebuild esrand maintain the irrigation system.

At the village level, however, cooperation in tleeronunity gives the farming system greater
flexibility than what a single household can manembuild up. Some households coordinate
winter stall-feeding so that a household keeping @ntwo persons in the village can care for
the animals of their neighbours as well as theinowhen a proper stock of winter fodder is
built up, only the daily feeding is left for therpen staying behind. One of the households
choosing this strategy keeps fewer animals thaynieed for manure and buys additional
manure locally. Conversely, households with smadled holdings have the opportunity to
build up larger animal herds in order to sell tkeessive manure from the stables. The
interdependence of the system is evident in tleaktimust be a balance between the two
strategies, since large herds demand large amotnisiter fodder, which is contingent upon
the availability of dry leaves and crop residualshie farming system. Thus, the specialisation
of one household is only flexible if it is balandeglthe converse specialisation of another
household in the farming system. In Jharkot, tiselms to be such a balance in terms of
manure and winter fodder. As argued above thanaesploited capacity of scope in both
these variables. Since one of the main constrantereased agricultural production today is
seasonal lack of labour, local food production raggin be increased in scope, at least before

local impacts of climate change is considered.
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6.4.2 Flexibility and constraints in water availability

The farming system analysis demonstrates thatisgafdrrigation water is periodically a
constraint in the farming system, particularlyhe spring. Seasonal variations are quite
normal and over the years the farming system hagtad to these through practices such as
coordinated irrigation and delayed planting practiCoordinated irrigation at village level
secures all households equal entitlement to w&tace the days of irrigation are distributed
among the village households, there are incentveptimise the allocation of water during
that time. The system has flexibility of scope simttimes of water abundance, only a
fraction is used while the rest bypasses the fiafdsinstead flows straight into the stream. In
times of scarcity, however, the full capacity ofteras used and each peasant must prioiritize
where he wants to allocate his share of the w&tdl, the total amount of irrigation water is
sometimes too low to meet the requirements of afjure. In other words, the variable is

stressed and takes on a value close to its uppasttbid.

On the other hand, water is a resource with higiptgal flexibility. Through the irrigation
system, water can rapidly be reallocated from apptbards to grain or vegetable fields. In
comparison, to plant new trees takes several yearsthe decision is made to the results are
seen. The high temporal flexibility renders possildeliberate spending of water in times of
scarcity which is essential for the utility of othariables’ opportunities of type and capacity
of scope. There is little use in having availaldparcity of scope in the cultivated fields if it
cannot be exploited rapidly enough in times of né@gdhe same time, opportunities of type
in the cultivated fields and orchards reduce tmsis@ity to short-term water scarcity since
not all crops are in critical need of irrigationtla¢ same time. Only a combination of all three
aspects of flexibility can reflect the adaptive @eipy of the farming system under conditions

of climatic uncertainty.

In sum it seems clear that in Jharkot the mosttcangd variables in terms of scope are
labour and water. These two variables are crucitie farming system. Without sufficient
availability of both, agricultural production isrmstrained. However, both water and labour
have short adjustment times and thus high temglesability. Water and labour can therefore
rapidly be reallocated in response to external gharand variations, such as those of climate.
The flexibility of the farming system to make chasgn type and scope can be used to
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optimise productivity to water or to dedicated laBdwhen these are under stress, making
the most out of the stressed variable by allocatitgwhere it is most needed. In the words
of Bateson, system flexibility depends on keepiranynof the system variables in the middle
of their full capacity of scope. The opportunitydoange priorities in the system is in this way
preserved. Speaking more directly, in times of watarcity the apples may be neglected for
one season and irrigation water instead allocatdxtley. More labour could still be invested
in seabuckthorn juice production, since seabuckthormally does not need irrigation.

Likewise, collection of medicinal plants suchyaszagumbaloes not require extra water.

The total amount of meltwater in the high mountasndependent on temperature and
precipitation, conditions on which the peasant3hairkot have no influence. The prospects
for water availability in the context of climatearige will be discussed in the next chapter,
which concerns local climatic uncertainty. Howewaeg amount of irrigation water can in fact
be altered to some extent at the local scale. Beforew pipeline from the Rashakesh well is
completed, lack of water in the spring constraiggcaltural production. The fact that a
previously underutilised water source is now bdingught into use demonstrates that the
total capacity of available water may actually Bpanded by allocating more of the mountain
meltwater to the farming system. In addition, tifepne is expected to affect the timing of
the water and thus increase the temporal flexybdlftwater, making more of the meltwater

available to the farming system at the time whes teeded the most.

The case demonstrates an important point concebmngdaries in system analysis. If the
system was to be defined narrowly, treating theewatcess as an external factor, then the
present water availability would be taken for geah&ind assumed to be fixed. When water is
instead included as an internal variable of théesysand analysed in terms of flexibility, then
the uncommitted potentiality — which is currentlifg committed — to expand the scope of
water running through the system becomes eviderther words, it is of vital importance
how the boundaries of the system are defined aatdrtportant factors are not a priori
defined as independent variables. Similarly, treeaa the new pipeline demonstates that a
variable’s capacity should not be assumed as ales@wven if this is how it immediately
seems. The nature of thresholds will be discussa@ imdepth in the following.

13 This statement should not be interpreted as amsegt in favour of exploitation of labour, but tetcontrary
to increase the productivity of the amount of adehold’s labour which is dedicated to agriculture.
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6.5 The nature of thresholds in ecological systems

According to Bateson (2000 [1972]), each variahlan ecological system allows movement
between an upper and lower threshold of toleraifitiee variable is exposed to stress to the
extent where it is ultimately pushed beyond onthe$e thresholds, the variable could
collapse and consequently the whole system woufdrsuf the argument of Bateson implies
that that the thresholds of a variable are assumbd fixed, some interesting questions arise:
Is it not possible to actually change the thresholdtolerance, not by denying their existence,
but rather by expanding the capacity of the vaealr is the very nature of such a threshold
to be fixed, describing the point beyond whichhadgable cannot be sustained over time? At
this point there is a need to specify which dimensif flexibility the question addresses.
Since the theoretical argument of Bateson impjicgfers to the dimension of scope in
system variables | will confine the discussionte juantitative dimension of flexibility.
Before addressing the question, though, some ctuatieknowledge is needed in order to

understand the position of Bateson in this matter.

6.5.1 Flexibility in context: Limits to growth

Bateson originally published his book, Steps té&caalogy of Mind, in 1972, which was still
quite early in the coming decades of environmesntal ecological concern. To his abstract
argument Bateson applies the example of overpapaland human refusal to bear the
consequences from it, such as famine and epidelitsout ascribing to Bateson a
particular discursive position which he might nloaie (see Vayda 1996), this example is in
line with the neo-Malthusian revival of the 60s att$, predicting an ecological crisis in
tandem with what was described as a populationosiqod. The main advocates for this view
were Ehrlich and Hardin (Benjaminsen 2002). Thraughhe following decades, reports
such as The Limits to Growth (Meadows et al. 19f#) Our Common Future (Brundtland
1987) also advocated this view, as did adherentiseoT heory of Himalayan Environmental
Degradation (Eckholm 1975). Although the most seyeedictions have been modified or
even refused during the last decade, great infliemmained from this debate such as
concepts like sustainable development and carigapgcity, the latter clearly associated with

thresholds of tolerance.

The neo-Malthusian school of thought met greastasce from those adhering to the
argument made by Boserup (1965). She perceivedatopugrowth as a resource and stated
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that agricultural production may actually be quiéxible. Her argument was that in the
analysis of agriculture, population growth shouddseen as an independent variable and food
production as the dependent one, quite contrattygd/althusian argument. Further she
claimed that through intensification plus technadagjand efficiency improvements, total

food production may be increased (ibid.). Human aeas can thus be met without
immediately imposing a threat to the ecologicatetys she argued.

The essential difference between these two opppsggions is exactly the question of
whether the thresholds of tolerance are fixed emigelves flexible. While few deny the total
absence of an ultimate limit, the question is natiteere the line goes. Returning to Bateson,
the question is whether or not it is possible tpagd the full capacity of a variable, or its
elbow room, to use the metaphor of Bateson. Hisreteal argument does in fact logically

allow a variable to expand its capacity at the espeof another variable. To quote Bateson,

“if a given variable remains too long at some maddhlue, other variables will
encroach upon its freedom, narrowing the tolerdinuiés until its freedom to move is
zero or, more precisely, until any future movenart only be achieved at the price of
disturbing the encroaching variables.” (Bateson(2{1®72]: 511)

This means, theoretically, that a crucial variahkey actually expand its full capacity if other
variables are accepted to be narrowed in theidbweof manoeuvre. Hence, it becomes a
question of priorities, where the flexibility of Yiag available capacity is assumed to be most
needed, even if this capacity cannot always beogepl. Applied to a concrete example this
could mean to keep fields instead of orchards deoto preserve opportunities for rapid
change of crops, which is greatest in the fieldshsa change would expand the capacity of
the fields at the expense of orchards, even ifulie€apacity could not be used due to limited
availability of water or labour. In case of drougintcrop failure, there is still an opportunity

of type in the fields to plant a second crop ofataples or buckwheat later in the season.

6.5.2 Thresholds of tolerance and constraints

A premise for the argument above is that the amotiavailable water is often insufficient to
allow for utilization of the full capacity in fiekland orchards simultaneously. It is thus the
capacity of a third variable which constrains thiéty of fields and orchards’ capacities of
scope. At this point there is a need to distingbistween constraints and thresholds of
tolerance. Theonstraintsmposed to a variable (e.g. fields) make partssoiull capacity
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unexploitable because of limited availability inated variables (such as water). On the other
hand, ahreshold otoleranceis rather the point where the variable’s full capais exploited

in scope (all cultivable fields are cultivated evgear). The distinction is decisive for which
solutions are suggested to a given problem. Whemvtiole system is considered, it implies
to look for constraints to increased agricultunaduction not only in the fields as such, but
rather in the related variables such as availgolfitwater. If the water variable possesses
opportunities of scope and more water becomesadlajlthis could actually relieve the

constraints imposed to the capacity of the fiells #aus permit increased production.

This is not to deny the existence of ultimate thadds of tolerance, though, only to say that
the premises for a variable’s full capacity of seghould not be taken for granted from the
outset. In the preceding analysis | have attemjatel®monstrate that even water availability
may be expanded in scope. As in the dispute betBesarup and neo-Malthusians the
question is not whether ultimate thresholds ofrtnlee exist in ecological systems, but rather
where the lines are drawn. In that regard it isartgnt also to investigate the premises of the
system, such as the potentials for increasing titenaccess of the system in the example
above. Still, there might be other premises notagelressed. The short growing season of
Jharkot is for instance one such premise whicH oot is taken for granted and defined as
an external constant in the analysis, since thebi@ek from the farming system to the
average temperature of the valley is negligiblewkler, when the influence of climate
change is to be considered in the next chaptegubege temperature and consequently the
length of the growing season can no longer be asdwas a constant premise to the flexibility

of the system even though it is defined as consxtu

After having analysed the farming system of Jhankaérms of flexibility, | argue that the
conception of flexibility provided by Bateson isiseful tool for the purpose. With my
distinction between the three aspects of type,semg temporal flexibility, | find the
approach even more useful for an empirically basedysis. Hence, Bateson’s theoretical
notion of flexibility may be operationalised andoéipd in farming system analyses. The next
question, then, is how flexibility relates to thencept of ‘adaptive capacity’ of a farming
system under conditions of climate change? The cleagter will address this question.
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6.6 Meeting an uncertain future

This chapter has demonstrated that in the farmyatem of Jharkot there are great
opportunities of type and scope in many, but nipiohlthe system variables, and the temporal
flexibility to facilitate rapid changes within theslimensions of flexibility. There is
unexploited capacity of scope in cultivated fiedohsl orchards, in domesticated animals and
manure, in pastures and planted trees. All of tifesers of production can be exploited more
intensively, as has been the case historicallythEamore, there are opportunities of type
which involve diversification of agricultural prodiion to include commercial farming of
apples, cultivation of vegetables and niche pradaatf seabuckthorn juice, medicinal plants
and herbs. It is argued that each new committeenpiality of type opens for an additional
dimension of scope, although the full capacitiealbthe crops cannot be exploited
simultaneously. It is further suggested that topkaeniddle position between market and
subsistence production probably is the most flexgttategy since it preserves the ability to
alternate quickly between different productive atgs. This strategy is widely applied in
Jharkot. Hence, in many respects there are rictnpiatities for maintained or even increased

local agricultural production in the farming systefmJharkot.

However, there are two main constraints to theall/8exibility of this farming system. The
farming system is exposed to seasonal scarcitgtafur and water. Scarcity in either one of
these variables constrains the general performainitee system since without sufficient
availability of labour or water, the capacity oétrelated variables cannot be fully utilised.
Still, it should not be assumed that the restrist@aables have reached their absolute
thresholds of tolerance. | have argued that not shbuld constraints be distinguished from
thresholds of tolerance, but also that it is pdedit permanently expand the capacity of
scope in a central variable, here exemplified leyefiort made to increase the available

amount of irrigation water by a new pipeline.

When taking into account the uncertain climatiaifatof local farming systems in Himalaya,
flexibility becomes a highly relevant issue. Howdarming flexibility strengthen the
system’s ability to cope with expected, but localhcertain climate change? To what extent
does the farming system of Jharkot have adaptipadaty to maintain local agricultural
production in the face of climate change, and veltaiut the constraints? It is now time to

include climate change in the discussion of farniiegibility.
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CHAPTER 7: THE CHALLENGE OF CLIMATIC
UNCERTAINTY

Himalaya is among the regions of greatest congetha scientific debates on climate change.
Being the water tower of several great rivers systdhe diminishing of snow and ice
resources in the Himalayan mountain region willdhasnsequences far beyond mountain
areas. However, in small Himalayan communitiesnate change is only one of several
global processes to which people relate. With esttenmigration, international tourism and
trade, rising levels of education and infrastruetand communication development, remotely
located Himalayan communities are far from detadhmah large scale processes in the wider
world. In a recent study from Manang, Aase et201(Q) have analysed farming flexibility in
small Himalayan farming systems similar to Jharkiwite of their conclusions is that despite
living in a remote location, the people of Manaaket part in global processes of tourism and
trade, and through dynamic adaptation to changoamglitions they are capable of exploiting
new opportunities to their own benefit. The samectgsion could probably be drawn from
Jharkot where the people could be regarded judyr@amic as their neighbours in Manang. A
focus on flexibility is therefore a fruitful way &pproach the question of adaptation to
various global processes. At this point, howevss,discussion will be confined to one
particular global process — climate change — aagttentials for maintained or even
increased local agricultural production if peopletwto do so. Addressing my third research
question | will discuss whether and how flexibilitythe farming system of Jharkot may
enable the system to maintain or even increasewgnial production under changing local

conditions in temperature and water availability.

7.1 Climate change: A brief overview

The potential impacts of climate change on agniraltproduction in Himalayan farming
systems are many and complex. One may focus omsthef natural hazards such as seasonal
droughts and floods, landslides and erosion, ongésin biodiversity, pests, pollination and
migration of species, or on indirect effects raaglfrom risks of road blocks and rising food
prices. Of crucial importance to all farming systgmmowever, are changes in temperature and
water availability, the two climatic factors corating agricultural production in the farming
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system of Jharkot. Temperature and water avaitglil therefore be in focus when I in the
following give a brief overview of climate changesearch and projections for food

production in Asia and for temperature and wateilakbility in the Himalayan region.

7.1.1 Climate change impacts on food production in Asia

The climatic outlooks for Asia are rather gloomyemht comes to water availability and food
production. According to the IPCE(2007: 471), Asia must prepare for enhanced cémat
variability, intense rainfall over shorter pericafgime and more rapid melting of glaciers.
These changes will most likely alter the water $ypp millions of people and impose great
challenges to agricultural production in Asia, teag in decreasing yields and rising food
prices (ibid.: 482-483). During the past few desdiee, maize and wheat production has
declined in many parts of Asia as a result of iasheg water stress, arising partly from
changing weather conditions. Furthermore, ricedgi@Vere observed to decrease by 10% for
every £C increase in growing season minimum temperatibigl ¢ 475). Additional losses in
agricultural productivity in Asia are expected thgbout this century as a consequence of
climate change, with decreasing crop yields upd& ®y 2050 in Central and South Asia
(ibid.: 479). Furthermore, global cereal prices@mgected to increase more than three-fold
by 2080 (ibid.: 482). These prospects represeatiais threat to food security for millions of
people in Asia, particularly since water from thiadtt Kush — Himalaya and central Asian
mountain regions today supports more than halfp&’A cereal production with water
(Nellemann and Kaltenborn 2009).

Should these projections become the future re@ifysia, local small-scale food production
will probably become increasingly important for ébsecurity. If more people will choose to
engage in agriculture and increase their reliamckcal production, the potentials for
maintained and even increased local agricultur@diypction will be of crucial importance. The
need for more research on such potentials undetittmms of climate change has been
repeatedly expressed (NTNC 2008, Richardson €0aP). What are, then, the climate

change projections for temperature and water awéijain the Himalayan region?

'8 Since the objective of the Intergovernmental PaneClimate Change (IPCC) is to synthesize alivaaié
scientific acknowledged resources on climate chatiggy refer to an extensive range of researchdir t
reports. Instead of including all indirect refereacpage numbers from the IPCC (2007) report ataded here.
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7.1.2 Himalayan melting: Climate change outlooks at a regional scale

It is thoroughly documented that rising levels odgnhouse gases in the atmosphere leads to
near-surface warming (Barnett et al. 2005, IPCC72@@1), and that Asian surface air
temperatures generally show a rising trend (IPC@72@72). Studies from Nepal indicate
that current warming at higher altitudes occurs Imfaster than the global average
(Nellemann and Kaltenborn 2009), according to setudies upto three times as fast (Xu et
al. 2009). It is projected that the Asian land maslsexperience an average annual mean
warming of about & by the 2050, and aboutG by 2080, and even more on the Tibetan
Plateau (Rupa et al. 2006, in Xu et al. 2009, IRX0Q7: 471). This has serious implications
for the large snow and ice covered areas of Hinaalajich form the largest body of ice
outside the polar caps (IPCC 2007: 493, Hua 2008 only have rapid reductions in the
volume of Himalayan glaciers already occurred (Xale2009), but Himalayan glaciers have
also been retreating more rapidly than glaciersvgtere in the world (Cruz et al. 2007, in
Kehrwald et al. 2008, Dyurgerov and Meyer 2005<inet al. 2009). Only glaciers at very
high altitudes seem to be on safer grounds, siatenass reduction is rare for glaciers above
6,000 m.a.s.l. (Kehrwald et al. 2008). Still, IP@®jections suggest that by 2100 the current
coverage of glaciers in High Asia is likely to hadeclined by at least 43% (low estimate,
1.0°C temperature rise) and up to as much as 81% @sitimate, 6.%C temperature rise)
(Zemp and Haeberli 2007). With rising temperatuhesextent and amount of snow will also
decrease as the snow line moves to higher elewaibial.).

The massive melting of snow and ice will have sesiconsequences for millions of people
whose water supply is dominated by meltwater stheempact on river flow patterns will
very likely be profound (Xu et al. 2009). While nvediter discharge increases during melting,
it will most likely be followed by a rapid declinehen the glaciers have reached new
equilibria or disappeared completely (Barnett e2@0D5, IPCC 2007: 483, Xu et al. 2009).
Snow and ice covered areas serve the purpose asst@tages which delay the meltwater
and distribute it throughout the dry season. Wighng temperatures more of the precipitation
will fall as rain and thus not be stored in ice andw. Hence, the seasonal discharge patters
will probably shift, exposing areas which depenidharily on meltwater to more and longer
periods of critical water shortage, particularlyidg the dry season (Barnett et al. 2005,
Zemp and Haeberli 2007, Xu et al. 2009). As a cgnsece, seasonal variations in many

meltwater fed rivers will probably be amplified.
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The outlooks for precipitation patterns are mommplex and uncertain, however (Barnett et
al. 2005). The last few decades, monsoon pattews shifted in the Himalaya, but the
picture remains ambiguous (Shresta et al. in Xal.e2009). Still, increased variability in
precipitation is expected (Cruz et al. 2007, in Kedid et al. 2008), with intense rain
occurring over fewer days, followed by longer deyripds (IPCC 2007: 484). Changes in
precipitation tend to affect the volume of watethe streams, while temperature changes
mostly affect the timing of the water (Barnett et2005). Nevertheless, even without
reductions in the annual volume of precipitatiomuwal figures cover up seasonal variability
in precipitation, and less storage capacity in nt@nnce and snow could cause the discharge
to be more directly correlated with precipitaticatterns. With intense rain over shorter
periods of time and limited storage capacity, matthe water would be lost to the ocean

during wet periods.

In sum, the Himalayan region will most probablydaising temperatures throughout this
century, with increasing melting of ice and snovaa®nsequence. With less storing capacity
for water in the mountains, the timing of the watdt probably change, involving increased
seasonality of river flows. Changes in precipitatpatters are complex but expected to
include more intense rainfall over short periods$irok, increasing the risk of seasonal
droughts and floods. Declines in the overall fooaldpiction in Asia are expected although the

changes will probably involve significant local iarons in productivity.

Despite these rather alarming regional outlooksetlare nevertheless great variations in
micro-climatic conditions. Climatic variations begen localities are covered up in regional
estimates and reliable models for local climatestiteto be developed (Aase et al. 2010).
Thus, regional projections are of limited value lfieal communities and farming systems
trying to adapt. In farming systems like Jharkwoicertaintyis probably the best characteristic
of future climatic conditions, particularly sincataral variability will add to long-term
changes in temperature and water availability. Géws the people of Jharkot can do is
therefore to increase the adaptive capacity of faeming system, the ability of the system to
cope with varying climatic conditions. As earlieiggested, one way of doing this is by
seeking to enhance flexibility in the system armkléor ways to reduce the main constraints.
In the words of Bateson, to create flexibility gsdreate preadaptation to unpredictable change
(2000 [1972)).
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7.2 Flexibility as adaptive capacity

In the literature there is a multitude of conceptated to adaptation to climate change in
social and ecological systems. Some of these dnerability, sensitivity, resilience,
exposure, capacity of response, adaptive capauwityadaptation. Not only do they constitute
a complex web of partly overlapping concepts, hete is also lack of general agreement on
the precise meanings of the different terms (Gall@®06). This is, however, not the place
for thorough discussions of the definitions and deration of the various concepts as these
can be found elsewhere (Adger et al. 2003, O'Betead. 2004, Gallopin 2006, Smit and
Wandel 2006, Vincent 2007). Instead, | will peraibrief discussion on how flexibility is

related to adaptive capacity and adaptation.

In relation to climate change impacts, the IPCAR®B69) defines adaptive capacity as
“[t]he ability of a system to adjust to climate dge (including climate variability and
extremes) to moderate potential damages, to takenéahe of opportunities, or to cope with
the consequences.” Building on Smit and Wandel §200suggest that the flexibility of a
system may be seen as an expression of its adapjpaeity. Flexibility is precisely the total
range of uncommitted potentialities of type andpscthat the system may explore to adjust to
changing conditions, in this case confined to ctem@hange. Furthermore, adaptive capacity
is characterised by the ability to adjust to changaickly and easily (Denevan 1983, in Smit
and Wandel 2006), a feature | have conceptualisedraporal flexibility. By regarding
flexibility as an expression of adaptive capaditiynd the flexibility concept to be relevant
and useful for analysing the ability of a farmirnygt®m to cope with locally uncertain effects
of global climate change.

‘Adaptation’ is defined in numerous ways in climatenge literature, but according to Smit
and Wandel (2006: 286), “[a]daptations are marafests of adaptive capacity”. If the
adaptive capacity of a farming system is expregséerms of flexibility, it follows that
adaptation means to make use of uncommitted patiiets of type and scope and to preserve
the ability to make rapid adjustments in the syst&rahort-term adaptive measure is not
necessarily a permanent change, but rather theatidin of flexibility in the system. For
instance, a cultivated field could be dedicatebdadey production one year and vegetable
production the next. In paragraph 4.2.4 on newagpol suggested that the current state of a

system could be called its temporary adaptationtbatddynamism is not a threat, but rather a
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feature of the system. This is a flexible appro@cadaptation. At the same time, adaptation
also includes long-term and permanent changeddri,sa system adapts when changes are
made, regardless of the time horizon of the paderathange. Furthermore, adaptation can be
responsive as well as proactive (Smit and Wand@bR@Proactive and long-term adaptation
could for instance be to stabilise slopes befandsides occur, or to construct new irrigation
channels when greater seasonal variations in \a&gelability are expected.

Naturally, people’s expectations of climate chaagenot necessarily the main motivation
behind every measure of adaptation, since peopléaaiming systems also adapt to other
global processes. For instance, the choice of rmangeholds in Jharkot to let a significant
number of their family members migrate for educato wage work does in fact often
constrain the agricultural production of the howdehn question through seasonal lack of
labour. Nonetheless is the decision an expresditreqriorities of the household. If people
in the future will find local farming more attrae# relative to alternative livelihood strategies,
for instance in response to changes in food pocdsbour markets, the potentials for
maintained or even increased local agriculturatipobion are important to investigate.
Returning to the farming system of Jharkot, iinset to discuss these potentials under various
trajectories of change in temperature and watetadbikty at the local scale.

7.3 Opportunities under warmer climatic conditions

“We harvest the uwa [barley] in July. And thenpediately after, we plant phapar
[buckwheat]. If the frost is late, we get good paapf it's early, the harvest is not
good.” (Purna, male 46)

Short growing season has historically been a caim$tto agricultural production in Jharkot,
but with rising temperatures, the growing seasardccpossibly be prolonged. Although
uncertainty exists at the local scale due to miar@tic conditions, a rise in average
temperature is plausible since warming is expetednplify at higher altitudes. In Jharkot,
warmer climatic conditions will increase the riditlsaw periods followed by frost during the
winter. Today, some of the fields are sown withdseef barley in October in order to be
harvested two weeks earlier than the remainingscrpermanent snow cover normally
protects the seeds during the winter. This is domeder to make time for a second crop of
buckwheat before the first frost in the autumn. ldwer, if winters warming occur, thaw

periods followed by frost on bare ground could eafuigst damage to the winter barley.
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Today, peasants delay the sowing of some of thleds to February in order to spread the
risk of crop failure, but spring sowing does ndvwaltime for a second crop of buckwheat.

On the other hand, higher temperatures may dekfirgt frost night in the autumn and
generally prolong the growing season. In that ¢lasee could be time for a second crop of
buckwheat even in the barley fields sown in Felyuand possibly also in the wheat fields,
which would include a change in the agriculturdéndar. The peasants are thus flexible to
choose the time of sowing, before or after the evinf the winters generally turn out to be
warmer, they have the opportunity to delay sowihgllocrops until February — and still have
time for a second crop of buckwheat. Still therelishate uncertainty, however. If greater
variability in temperature turns out to be the greatest aigdlein one year there might occur
both winter thaw and frost nights early in the aou Under this quite unfavourable scenario,
the most flexible strategy would probably be togkepreading the risk through delayed
planting practice, to plant some fields in Octohed some in February. Should the first
annual crops falil, the fields are available folyebuckwheat cultivation while a smaller crop
of February-planted barley is still secured. Inrghihe peasants’ flexibility to choose sowing
time and to alternate between different combinatioincrops reduces the risk of total crop
failure, not only under a scenario of increasedmteeperature, but also under conditions of

increased temperature variability.

For wild perennial plants, however, peasants caimfloience the response of the plants to
rising temperatures. A recent study from the Arstiows that species like mountain
crowberries EmpetrumHermaphroditurp and other dwarf shrub vegetation are considerably
damaged from winter warming events with subseqfreat (Bokhorst et al. 2009). During
periods of thaw the protecting snow cover meltsyasrad premature foliage in the plants
make them more prone to damage when frost reoctarshat extent these findings are
transferrable to the farming system of Jharkoeisadable however, since the temperature
requirements of wild berry-shrub do differ. In M@ty seabuckthorn is the berry of highest
economic value and as mentioned earlier the ptargmarkably resilient to temperature
fluctuations, being capable of surviving extremmaperatures from — 4Q to + 46C. Hence,
this recently commercially exploited resource ishqably resistant enough to survive more
frequent frost — thaw alternations during the winkéowever, the impact on the berry quality

is still uncertain.
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Higher temperatures could open for new opportunitietype in the cultivated fields. Certain
species currently cultivated at lower altitudesldon the future possibly be grown also in
Jharkot. In the village Khinga, located 300 m lowen Jharkot, maize is cultivated.
Attempts of maize cultivation have been made inkiftabut so far with poor results. Under
warmer climate conditions, however, new attemptddperhaps be more successful. Maize
cultivation might become an uncommitted potentyadit type in the cultivated fields.
Furthermore, conditions for vegetable cultivatieuld be improved by rising temperatures
and longer growing season, giving additional oppdties of type in the cultivated fields.
Today, some peasants experiment in vegetable atitiivby means of basic technology
greenhouses, small tents made of sticks and wlagtipcovers. New vegetable and herb
species could perhaps be introduced to the fargyatem if experimental attempts in
greenhouses turn out to be successful. When vdgataltivation was first introduced to the
farming system several decades ago, the farmirtgrays flexibility of type was expanded,
providing new cultigen options among which the p@&#s could alternate. With changing and
most probably rising temperature conditions, thegibility could be further expanded.
Greater diversity of cultigens increases the peasapportunities of type to alternate
between different crops, and their opportunitiesafpe to expand and reduce the amount of
each one. Since vegetables are planted in ApriMang the cultivator may also delay the
decision of what and how much they will plant andgider the weather outlooks for the
season before they decide. Hence, the people déath@ossess temporal flexibility to make
rapid adjustments in type and scope of their crépsive use of this flexibility improves the
ability of the farming system to maintain agricuébproduction under changing temperature
conditions. Temporal flexibility is conditioned layailable capacity and opportunities of type
in variables such as fields, manure and labowsnable the cultivators to spread the risk of
crop failure and make new attempts later in the@e# the first crop is unsuccessful.

However, the utility of system flexibility is cortebned by sufficient availability of water.

7.4 Changing availability of water

If rising temperatures and consequently amplifiegsenality of the volume of water in the
streams become the climatic future in Jharkot, [gesipould probably prepare for longer
periods of water scarcity. Even today, dry periodhe spring is a well known challenge in
the semi-arid environment of Jharkot. Since redipnecipitation outlooks are rather

uncertain and local topography plays an importal& for local water availability, I will
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discuss three possible scenaria for water avaiml Jharkot throughout this century: 1)
Increased annual volume of available water, 2) @Gmmsnnual volume of available water,
and 3) Reduced annual volume of available watdrthie scenaria assume higher, but
varying temperatures and increased seasonalityiarwolumes in the streams. Naturally,

these are only three possible scenaria in a cloalatiuncertain future.

The first scenario is based on the expected inereaannual volume of meltwater resulting
from increased melting of snow and ice in the maunst Within a short time horizon this
scenaro is plausible. More meltwater will probatbigperse throughout the growing season
and reduce the risk of long periods of water staréilthough increased intensity of
precipitation is expected, in Jharkot today the aily drizzles and the rain volume is low, so
great changes must occur before intense rain bexarserious problem. The importance of
rainwater is rather its contribution to the streaatkling to the discharge from melting snow
and ice. If local topography permits Jharkot ac¢tesaore water in the years to come,
flexibility of scope in the farming system couldrpaps increase. More available water in
combination with extended growing season would owprthe climatic conditions for
agricultural production in Jharkot, although thamrte could be temporary. Nevertheless,
such climatic conditions would facilitate agricuttiexpansion and make the opportunity to
reclaim abandoned land more attractive. The prevahiapter demonstrated that there is
available capacity of scope in the farming systenciiltivable land, manure and winter
fodder and that people may raise larger herdsoNlytavailable fields but also the
interrelated variables thus permit agricultural@xgon, if the people of Jharkot in the future

want to dedicate more of their labour to agricwtyroduction.

However, unless precipitation patterns change aokdtt's advantage, it would be an
unsustainable solution in the long run to baser&upuoduction on rapidly diminishing snow
and ice stores. When glaciers have either disapgeaarstabilised to a new temperature
regime, precipitation becomes the main determif@rthe volume of water in the streams.
With more of the precipitation falling as rain ieatl of snow, seasonal variations in streams
will probably increase even if the annual volumevater remains constant. These projections
lead to the second scenario, in which people megtgve for longer periods of water scarcity
and unpredictable timing of water. In that casghhiemporal flexibility will be of crucial
importance, the ability to rapidly exploit availaldpportunities of type and scope. Today

there are many available opportunities of type agnehich the peasants can choose. They
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can cultivate new vegetables in fields and simpéeghouses; they can convert some of their
fields to apple orchards and cultivate apples @&sh crop; they can invest more time and
labour in developing seabuckthorn juice; and theay @evelop new herbal and medicinal

niche products. All of these opportunities can sgioently be adjusted in scope.

Most of the opportunities require irrigation, butt mecessarily at the same time of the year. If
the first crops of barley and wheat fail due tdyeapring water scarcity, the peasants can wait
some weeks before they prepare the fields for abdet and buckwheat later in the season.
By relying on several crops with different needi® water requirements are also spread out in
time and water can be allocated to where it is ick@ned most needed for the time being. The
risk of total crop failure will then be decimateek previously argued, the most flexible
adaptation is probably to engage partly in substggroduction and partly in market
production. To preserve available capacity in balds and orchards may permit flexible
adjustments in the scope of both. Hence, whilalfiety of type is the opposite of
specialisation, flexibility of scope is the oppesilf intensification. Furthermore, temporal
flexibility is kept high by preserving the ability alternate rapidly between production of
grains, vegetables, fruits and niche products ddg@on the water supply situation.

Together the three aspects of flexibility refldat adaptive capacity of the system under
conditions of water scarcity. Although long dry ipelis will probably involve yield losses, the

farming system is probably flexible enough to cogid dry periods of medium duration.

Seasonal water scarcity represents a potentiatsairconflict in the farming system,
however, since unpredictability in the timing oftetamay challenge the present system of
water distribution. Today, irrigation rights rotataily among the households, permitting two
(out of the total 62) households to irrigate thigilds each day during the critical spring
period. If the irrigation channels suddenly dryhgfore all households have been served and
half of the village is deprived from irrigating th&elds, conflicts over water distribution

could rise. The villagers will do wise in considwyiin advance how they might deal with this
potential challenge. By relying on the local systemcollective authority they probably have
the capability to establish arrangements for corsgeon of affected households and agree on
rules for crisis relief before winners and loosams identified. The strong sense of community
in Jharkot is probably beneficial for avoidancesefere conflicts and could help mitigate the
losses of affected households if such events stamddr. By relying on local institutions the

community may create preadaptation for unpredietabbnge (Bateson 2000 [1972]).
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Capability for coordinated action is of even greatgortance for successful adaptation to
the projections of the third scenario. If the climduture of Jharkot turns out to involve
drastic reductions in the annually available volurhevater, with seasonal variations adding
to general scarcity, the community will meet sewdrallenges in providing sufficient
irrigation water to maintain agricultural productieven at today’s level. The temporal
flexibility in the system to rapidly adjust prodigst to seasonal scarcity will become
exceedingly important under this scenario. Howelmited availability of water may
constrain the utility of related variable’s capgdi.g. fields and orchards). For agricultural
production to be viable the system is fully deperda the availability of at least a minimum
volume of water. There is thus a lower thresholtbtdrance for water availability in the
system. Below this threshold agricultural produtcti@n no longer be the primary productive
activity in Jharkot, despite all other aspectsliexibility in the system. Hence, under
conditions of drastic reductions in water availdilthe primary task becomes to search for
ways to again increase the capacity of scope feenve order to relieve the water constraint

to agricultural production.

The community of Jharkot is currently demonstratagability to do precisely so. By
constructing a new irrigation pipeline from the Ralsesh well, they expand the total volume
of water available to the farming system. They hameropriate local institutions that enable
them to invest labour and money in community prigjeitie ability and contacts to raise
additional finances and a committee to managedhstruction of the pipeline and ensure
necessary maintenance once it is completed. Hémeepommunity of Jharkot has
demonstrated ability to expand the capacity of @iitbe most constrained variables in the
system — water — the very same variable which iergilly under threat from substantial
climate change. However, as climate change isge Iscale process there is a risk that
precipitation patterns in the whole Himalayan regiall be altered to the extent where more
and longer pipes can no longer solve the probléith. & long as local water supply in
volume and in timing can meet the requirementgatalture, the farming system is
probably flexible enough to enable people to madad even increase local agricultural
production. Given sufficient water availability etfuture of agricultural production in Jharkot
is largely in the hands of the local people, peingtthem to choose their continued
adaptation to various global processes. The compsgteness of climate change determines
whether or not they will continue to have flexitjlto increase their reliance on local

agricultural production in the years to come.
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CONCLUSIONS: FACING THE FUTURE WITH FARMING
FLEXIBILITY

Concerns have lately been raised over the prosfmdiscal food production in the face of
uncertain local effects of global climate changeave approached this issue by focusing on
the farming system of the village Jharkot. My olijgxhas been to analyse the flexibility of
the farming system to maintain or even increasal lagricultural production under conditions
of uncertain local effects of global climate chan@g applying a farming system framework |
have described the agro-pastoral farming systedhadfkot. The factors of production in
agriculture are represented as system variabléd, laave argued that a system approach in
terms of interlinked variables is a prerequisited@roper analysis of flexibility. In Jharkot,
irrigation water, manure, pastures and forest nessuare collectively managed, and therefore
| found it appropriate to approach the farming eystt village level instead of at household
level. Still, the household is an important unithe community, since it is the unit where
decisions of cultivation are made and since entiglets to common resources and right to

representation in village meetings belong to theskbold.

In the semi-arid high mountain environment of Joarkeasonal water scarcity and a short
growing season impose climatic constraints to agjtical production. Yields are thus
generally lower in Jharkot than in farming systdatated at lower altitudes. Seasonal
migration is common during the cold and lean wiried alternative livelihoods in tourism,
transport services and labour migration accompanig@atural production. As a
consequence, abandonment of agricultural land b@agieed over the last couple of decades.
The stocks of animals and the number of peopleenvillage have also historically been
higher than it is today. The capacity of many systariables are hence far from fully
exploited in Jharkot. | have argued, however, ilstead of regarding the situation as one of
suboptimal exploitation of resources, a more usabpiroach is to acknowledge that
unexploited capacity involves opportunities for mgpa which provide the system with

flexibility to adjust agricultural production to ahging climatic conditions.

Opportunities for change are the focus of chaptarhich concerns my second research

guestion on farming system flexibility. Based oa tlefinition of flexibility as tincommitted
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potentialities for chandegBateson 2000 [1972]: 505, emphasis in originehave suggested
an analytical approach to farming system flexipitlirough distinguishing between three
different aspects of flexibility. The first two aopportunities of type and scope, while the
third is temporal flexibility and refers to the biyi of peasants to rapidly make adjustments in
the system. Bateson’s notion of flexibility hasyed to be highly relevant for analyses of
adaptive capacity in farming systems under conastiof climatic uncertainty at the local
scale. Furthermore, | found the flexibility concépbe even more useful in an empirically

based analysis when | operationalized the conteptigh the three aspects of flexibility.

In the farming system of Jharkot, there are sevaypbrtunities of type and scope. Overall
agricultural production may be increased from téslégvel by reclaiming abandoned land
and thus exploiting unused capacity of scope idgiand orchards. Larger herds of animals
may again be raised, and the composition of theésheain be changed in favour of more goats
and cows which produce the best manure. More trealsl also be planted to provide more
winter fodder. However, to simply intensify prodiact is partly to use up the available
flexibility in the system. Thus, opportunities gpe are essential for the creation of system
flexibility, which means to introduce new speci@es &tart new productive activities in the
farming system. With reduced transport costs, neouseholds in Jharkot have converted
some of their fields to apple orchards in ordegxport organic apples as a cash crop, and
some see the potentiality for off-season vegetakp®rt. The development of seabuckthorn
juice as a marketable product is still in its @lifphase. Several herbs and medicinal plants
also grow in common lands, species which may hasaanic value if they are developed
and marketed as niche products. The community arkdih has the ability to manage
collective projects in combination with private mreneurship, and in this way creates
business opportunities for those who wish to inveath potentialities for change are hence
present in Jharkot, and if these opportunitiesapoited, agricultural production may be

increased also under varying, and to some extbahging climatic conditions.

It seems that the combination of subsistence anlenhproduction is a more flexible strategy
than specialisation in either one. A diversifiechtgy preserves the opportunity of people to
rapidly adjust the scope of each crop and reakoledtour and water to alternative crops in
response to changing conditions. In other wordstemporal flexibility is kept high. |
therefore subscribe to the claim of MacDonald (988t diversification is a rational strategy

for risk reduction in an uncertain environment.
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Despite many potentialities for change in the systemited capacity in central variables may
constrain the utility of system flexibility. | cohale that in Jharkot the most important
constraint is the risk of severe and long lastimgenscarcity projected in the third climate
change scenario. As long as the water supply isaattally altered, flexibility in the farming
system strengthens its ability to cope with sedsam@ations. Thus, the system possesses rich
potentialities for maintained or even increasedcadjural production in Jharkot in the future.

There seems to be four conditions for the creaifditexibility which are fulfilled in Jharkot.
The first condition is to avoid maximal exploitatiof system variables. To have unused
capacity saved up for times of greater needs andition for the creation of opportunities of
scope. The second condition is willingness to tade initiatives and actively adjust to
changing environmental or socio-economic conditi@xsondition for the creation of
opportunities of type. Thirdly, the ability to ré&adate limited resources in the system is a
condition for the creation of temporal flexibilihnd lastly, capability for coordinated action
is a condition for the possibility to relieve camsits to system flexibility, which is caused by

limited capacity in central system variables.

However, flexibility is never unlimited. The loceffects of climate change are highly
uncertain and if the climatic future in Jharkotahxes drastic reductions in water availability
or long and frequent periods of severe droughtenstarcity could impose an absolute
constraint to agricultural production. It is notteén that more and longer pipes are sufficient
to solve problems of water scarcity in the long. idlthough the creation of flexibility may
enable successful adaptation in mountain farmistesys, at least in Jharkot can farming
flexibility only prevail if climate change is comied to include moderate changes in water

availability.

If the seasonality of water availability becomes gineatest challenge under warmer climate
conditions, how are the potentials for storing watehe mountains? In Indian Himalaya,
interesting and successful attempts have been toagloit micro-climatic conditions in
order to store water during the winter. By lettimgter from streams spread and trickle out in
shaded locations, the small droplets freeze andnagiate as snow and ice, permitting the
water to be stored until the spring and sowing@e#¥ince 2009). Although this technology

is highly location specific, it could be worth toviestigate its potentials also in other places.
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However, technological solutions should not be mered isolated from the broader socio-
economic and environmental context. The futuregpitcaltural production in Jharkot is not
solely dependent on climatic conditions, but alsmther large scale processes influencing
the community and on the response of people tethexcesses. Future changes in food and
labour markets, rising levels of education, chaggourism patterns and perhaps national and
international political processes will have impamtspeople’s opportunities and livelihood
choices, both inside and outside agriculture. Todaymigration for work and education

purposes contributes to seasonal lack of labotivarfarming system of Jharkot.

In Manang, ethnic monopoly of land impedes immi¢gdrom buying and cultivating
abandoned fields, but exclusive local land riglatgehalso left the Manangis in control of
tourism services in the valley (Aase 2007). Aasggssts that land could be reclaimed and
agricultural production increased if outsiders waliewed to buy land in the valley. If the
people of Jharkot follow the same advice, the intem¢s who come from poorer mountain
districts could contribute to increase the local@dtural production. However, change of
land ownership also includes change of entitlem&nisigation water, pastures and forest
resources. Further research is needed to see hravisg®n of non-local land ownership will
influence the effectiveness of local regulationd tre capability for coordinated action in the
community. A comparative study could perhaps bealooted in Jharkot and Ranipauwa, the
village favourably located by the Muktinath temglee end of the road and the tourist
trekking path. In Ranipauwa, locally controlled iesmn has contributed to economic
prosperity in tandem with extensive abandonmeuaigoicultural land. Some land owners rent
out their fields to land labourers from the neighibdistrict of Dolpa, but according to my
informants, some immigrants have recently also ladlewed to buy land in Ranipauwa. At
the same time, prosperous lodge owners residikgihmandu have regained interest in their
old family farm. Some are said to payingimmigrants for keeping their family house and
fields and letting them keep all the yields, naiiitling the owner’s share. As the hotel owner
Radha (female 32) expressed it,

“Now locals understand the value of culture, of astors. Money has not so much
value, people can own [lodges] and earn much maooey. But memories, culture,
ancestors’ house and fields have greater value thaney for them now.”

The question of rights to land ownership is thusbpbly not simply a matter of production
volumes, but also a matter of people’s relatiohisbory, culture and identity. According to

Robertson (1992), increased contact between péapledifferent cultures is accompanied
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by an increasingly universal tendency to searclafparticluar identity. The renewed interest
in their place of origin among emigrants from Rauoiywa could perhaps be interpreted as an
expression of this tendency. Whether it will cdmiite to remigration to the village is still
uncertain, though. With rising levels of educateamong the youths, some parents in Jharkot
have shared their thoughts on whether their cmlgvd return to the village after having
completed their education.

“I want to make opportunities for my son back hétiere they send their children out
for education, but complain that they are not cagridack home. So what do you want
to do? Come back here and plough the fields? Eat wtwu grow? You don’t need
education to do that. You have to make somethiog bame which will match their
level of education.[Purna, male 46)

Purna and his wife have chosen to convert fieldgpfae orchards and to be active in further
development of the seabuckthorn juice in order éx@rfarming an attractive option for their
children. The peasant strategy of combining maaiket subsistence production is thus not
only flexible, it is also by some regarded as aardaitractive strategy for educated youths
compared to pure subsistence production. It iswstdertain, though, whether niche products
based on local resources and organic apples ceonbgetitive in food markets dominated by

large, modernised and specialised agricultural yreck.

Interestingly, farming flexibility is not only a poccupation of partly subsistence based
Himalayan farming systems. Even among highly madethAmerican and Australian
farmers attention is now paid to farming systemibigity. A project run by an Australian
farmers’ organisation (Birchip Cropping Group 20&@)phasises the ability of small scale
farmers to rapidly adjust both the type and scdpher production. They hold that flexible
management enables farmers to delay sowing desiswaking them better positioned to
adjust production to variations in markets and Wweiatonditions. New and interesting
research could emerge focusing on farming flextipiinder conditions of market uncertainty.
Perhaps there is a niche for small and flexiblenfag systems to exist parallel to the large

and specialised farms in conventional agriculture?

There are reasons to agree with MacDonald (1998)a@ntradicts those who view small
scale mountain peasants as backwards and irrgteméko instead argue that flexible
farming is an adaptive and rational strategy imacertain environment, whether this

uncertainty is due to changes in climate, markettue to other global processes of change.
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APPENDICES

Appendix 1: Acronyms and Abbreviations

ACA Annapurna Conservation Area

ACAP Annapurna Conservation Area Project

CBS Central Bureau of Statistics

FAO Food and Agriculture Organisation

ICIMOD International Centre for Integrated Mount&evelopment
IPCC Intergovernmental Panel on Climate Change
m.a.s.l. Metres above sea level

NPR Nepali Rupees

NTFP Non-timber forest products

NTNC National Trust for Nature Conservation

VDC Village Development Committee

WDG Women Development Group

UNDP United Nations Development Program

Appendix 2: Glossary

Local Tibetan dialect English Latin

Amasoma Mothers’ group (now called WDG)

Amchi Tibetan medical doctor

Bari Weight measure, appr. 35 kg

Bun Alpine meadows (“forest”)

Chang Local beer

Cherma Rosehip Rosa sericea

Gahun Wheat Triticum aestivum

Gemba Village leader Mukhia (Nepali),
Khamba (Manangi)

Gompa Buddhist monastery
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Jhopa

Kali

Kauli

Kheti, shing
Khola

Lama

Mithi

Mitho phapar
Momos
Panchayat

Pathi

Puja
Rakshi
Rolo

Saag
Samiti
Tarjang
Tito phapar
Tora
Tsampa

Uwa
Yarzagumba

Yartung

Yak — cow hybrid
River
Cauliflower
Irrigated field
Stream
Buddhist monk
Fragrant, green leaf vegetable
Sweet buckwheat Fagopyrum esculentum
Dumplings
Non-party system of local (Litterally: “Five persons’
governance, based on council”)
representation.
Weight measure, appr. 4 kg
Religious service
Local liquor
Village leader’s assistant
Green leafy vegetables/lettuce
Committee
68 anniversary celebration
Bitter buckwheat Fagopyrum tataricum
Seabuckthorn Hippophae Tibetana
Flour of roasted barley, often
mixed with tea and yak butter
Barley (Nepali: Oats) Hordeum vulgare
Yarzagumba Cordyceps sinensis

Horse race festival
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